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Executive Summary 

Permit 107517 takes an area based approach to authorizing and managing water quality constituents 
of interest originating from current and historical mining activities in the Elk Valley. To do so, requires 
an extensive surface water monitoring program that includes 88 authorized discharge, receiving 
environment and other sampling sites; eight authorized discharge Compliance Points; and seven 
Order Stations for which Site Performance Objectives (SPO) have been established. These 88 
permitted sampling locations are used to evaluate compliance, and overall effectiveness of the Area 
Based Management Plan. The following report is submitted in fulfillment of Section 10.2.4 of Permit 
No. 107517 and summarizes: non-compliances experienced in 2016; water quality/quantity 
measurements relative to appropriate compliance limits, Site Performance Objectives, and/or 
approved and working water quality guidelines; toxicity tests; and Quality Assurance/Quality Control 
issues during the 2016 calendar year. 

There were non-compliances in 2016 associated with permit limit exceedances.  A portion of permit 
limit exceedances recorded were hydrologic challenges associated with Fording River Operations’ 

Compliance Point E300071 (FR_FRCP1). It has become evident that Compliance Point E300071 
(FR_FRCP1) is not a representative location for compliance monitoring. As outlined within Permit 
107517, Compliance Points are intended to monitor all or most of the point and non-point discharges 
from the mine operation. The Fording River Operations Compliance Point instead measures isolated 
surface water that is predominantly mine-influenced water from one creek during low flow winter 
conditions. Teck has proposed an alternative Compliance Point for Fording River Operations and is 
working on monitoring and analysis to understand the representativeness of the proposed location 
and pursue a permit amendment.  

Other non-compliances were associated with Line Creek Operations. On December 31, 2015, the 
LCO Compliance Point limits for nitrate were reduced from 14 mg/L monthly average and 20 mg/L 
daily maximum to 7 mg/L monthly average and 9 mg/L daily maximum. These changes in limits were 
initially defined based on the limited data that was available at that location at the time, modelling that 
included that data, and the original commissioning schedule for the West Line Creek Active Water 
Treatment Facility. Since this time, monitoring data indicates that the regional water quality model may 
not be adequately representing the nitrate loadings in Line Creek. Despite higher than projected 
nitrate concentrations in Line Creek as measured at the LCO Compliance Point, nitrate concentrations 
at the Line Creek Order Station in the Fording River (FR5, LC_LC5) have remained below the SPO 
during all periods to date. 

Several mitigation measures are ongoing to manage nitrate concentrations at LCO. These include 
active management of pit dewatering, changing blasting practices, identification of passive treatment 
opportunities and maximizing nitrate removal by the West Line Creek Active Water Treatment Facility. 
Source terms for nitrate loadings in the Regional Water Quality Model are currently being updated in 
an effort to improve model performance. Considerable effort is being made to determine appropriate 
preventative and mitigation measures that will support long term permit compliance and 
environmental protection.  
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Non-compliances were also recorded in 2016 associated with Daphnia magna acute toxicity testing. 
Toxicity Identification Evaluation tests and visual observations indicate that cause for reduced survival 
of D. magna is precipitate formation on the organism during lab testing. The two locations that 
account for the majority of Daphnia magna toxicity test failures (5 of 7) have treatment (Line Creek) or 
are planned for treatment (Cataract Creek) to improve water quality. In addition, Teck is committed to 
addressing the issue of precipitate/ calcite management in the valley. Identification of priority 
tributaries for calcite management is complete as per Permit requirements and Calcite management 
permitting is underway. 

Other non-compliances were related to hold time exceedances or administrative issues. These were 
inadvertent. Improvements in planning (e.g., scheduling of sample collection/shipping around statutory 
holidays), internal and external communications (e.g., timely reporting), and following standard 
protocols are anticipated to reduce future non-compliances.  

In consideration of the extensive surface water monitoring program required under Permit 107517, in 
conjunction with all other active monitoring programs, no additional monitoring is proposed at this 
time. This will continue to be evaluated to ensure that this monitoring program continues to provide 
information required to support Teck’s Adaptive Management Plan. 
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 Introduction 

After consideration of the July 22, 2014, Elk Valley Area Based Management Plan (ABMP) and 
approval by the Minister on November 18, 2015, Permit 107517 was issued under provisions of the 
Environmental Management Act (EMA). Permit 107517 takes an area-based approach to authorizing 
and managing water quality constituents of interest originating from current and historical mining 
activities in the Elk Valley. This report was prepared to meet requirements of Permit 107517 dated 
May 2016. 

The Elk Valley, located in the southeast corner of British Columbia, is bisected by the Elk River which 
in turn is fed by a number of tributaries of which the Fording River and Michel Creek are the largest. 
Primary communities in the Elk Valley include Elkford, Sparwood, Hosmer, Fernie, and Elko. 
Presently, five steelmaking coal mines are operated by Teck Coal Limited (Teck) within the Elk Valley. 
They include Fording River Operation, Greenhills Operation, Line Creek Operation, Elkview 
Operation, and Coal Mountain Operation (Figure 1). The following report summarizes environmental 
incidents (i.e., non-compliances) recorded in 2016, summarizes monitoring data for discharges and 
receiving environment water sampling sites set forth in Permit 107517, and provides an assessment 
of the data and associated recommendations, as appropriate. 

1.1 Authorized Discharge and Receiving Environment Water Sampling Sites 

Permit 107517 (May 2016) requires the collection of water samples from 88 authorized discharges, 
receiving environment, and other sampling sites. The relative allocation of water sampling sites per 
Operation is as follows: 

 Fording River Operation (FRO) collects samples from 24 water sampling sites 
 Greenhills Operation (GHO) collects samples from 19 water sampling sites 
 Line Creek Operation (LCO) collects samples from 13 water sampling sites 
 West Line Creek Active Water Treatment Facility (WLC) collects samples from 2 water 

sampling sites 
 Elkview Operation (EVO) collects samples from 20 water sampling sites 
 Coal Mountain Operation (CMO) collects samples from 6 water sampling sites 
 Lake Koocanusa for which there are 4 water sampling sites 

Authorized discharge and receiving environment water sampling sites noted above are numerically 
identified via dedicated Environmental Monitoring Site (EMS) numbers and corresponding site-specific 
sampling codes, a summary of which sampling sites are respectively presented in Tables 1 through 7, 
see below.  
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Figure 1. Location of Teck's five steelmaking coal operations within the Elk Valley, British Columbia. 
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Table 1. Summary of discharge, receiving environment, and other water sampling sites for Fording River Operation 
based on the version of Permit 107517 dated May 2016. 

EMS ID Site ID Sampling Site Type Sampling Site Description 

E216777 FR_UFR1 Receiving Environment Fording River U/S of Henretta Cr. 

E300096 FR_HC3 Receiving Environment Henretta Creek Upstream of McQuarrie Creek 

E216781 FR_HP1 Authorized Discharge Henretta Pit Effluent into Diversion Culvert 

E216778 FR_HC1 Receiving Environment Henretta Cr. U/S of Fording River 

0200251 FR_FR1 Receiving Environment Fording River D/S of Henretta Cr. 

E102481 FR_CC1 Authorized Discharge Clode Pond Decant 

E304750 FR_PP1 Authorized Discharge Post Sediment Ponds Decant 

E105060 FR_NGD1 Other North Greenhills Diversion Ditch 

E102480 FR_EC1 Authorized Discharge Eagle Sedimentation Pond Decant 

E304835 FR_LP1 Authorized Discharge Liverpool Sedimentation Pond Decant 

E102475 FR_TP1 Authorized Discharge Tailings Slurry to North Tailings Pond 

E102478 FR_MS1 Authorized Discharge Maintenance & Service Sediment Ponds Decant 

E206660 FR_TP3 Authorized Discharge Tailing Slurry to South Tailings Pond 

E102476 FR_NL1 Authorized Discharge North Loop Sedimentation Pond Decant 

E217403 FR_3PIT Authorized Discharge Swift Pit Effluent to Fording River 

E261897 FR_SP1 Authorized Discharge Smith Pond Decant 

0200201 FR_FR2 Receiving Environment Fording River U/S of Kilmarnock Cr. 

0200252 FR_KC1 Other Kilmarnock Cr. D/S of Rock Drain 

E208394 FR_SKP1 Authorized Discharge South Kilmarnock Sediment Pond-Phs 1 

E105061 GH_SC2 Authorized Discharge Swift Creek Sed. Pond Bypass 

E221329 GH_SC1 Authorized Discharge Swift Pond Decant 

E208395 FR_SKP2 Authorized Discharge South Kilmarnock Sediment Pond-Phs 2 

0200384 GH_CC1 Authorized Discharge Cataract Creek Sed. Pond Decant 

E300097 FR_FRRD Receiving Environment Fording River Near Fording River Road 

Notes: 
1. Environmental Monitoring Site (EMS) identification numbers (IDs) correspond to those listed in the Ministry's monitoring data repository. 

 

The spatial location and distribution of authorized discharge, receiving environment, and other water 
sampling sites for FRO are presented in Map 1. 
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Table 2. Summary of discharge and receiving environment water sampling sites for Greenhills Operation based on the 
version of Permit 107517 dated May 2016. 

EMS ID Site ID Sampling Site Type Sampling Site Description 

200389 GH_ER2 Receiving Environment Elk River U/S of Greenhills Operation 

E287437 GH_BR_F Receiving Environment Branch F at LRP Road 

E305855 GH_WOLF_SP1 Authorized Discharge Wolf Creek Sed. Pond Decant 

E305854 GH_WILLOW_SP1 Authorized Discharge Willow Sediment Pond Decant 

E287433 GH_WADE Authorized Discharge Wade Creek at LRP Road 

E287432 GH_COUGAR Receiving Environment Cougar Creek at LRP Road 

E305875 GH_NNC Receiving Environment No Name Creek at LRP Road 

0200388 GH_MC1 Authorized Discharge Mickelson Creek at LRP Road 

E257796 GH_LC1 Authorized Discharge Leask Creek Sed. Pond Decant 

E305878 GH_ERSC4 Receiving Environment Elk River Side channel U/S of Wolfram Creek 

E257795 GH_WC1 Authorized Discharge Wolfram Creek Sed. Pond Decant 

E305876 GH_ER1A Receiving Environment Elk River Side channel D/S of Wolfram Creek 

E207436 GH_TC2 Authorized Discharge Thompson Creek Sed. Pond Decant 

E102714 GH_TC1 Receiving Environment Thompson Creek at LRP Road 

E305877 GH_ERSC2 Receiving Environment Elk River Side Channel D/S of Thompson Creek 

0200385 GH_PC1 Authorized Discharge Porter Creek Sed. Pond Decant 

E287438 GH_TPS Authorized Discharge Tailings Pond Water (Supernatant) 

E102709 GH_GH1 Authorized Discharge Greenhills Creek Sed. Pond Decant 

E207437 GH_RLP Authorized Discharge Rail Loop Sed. Pond Decant 

Note: 
1. Environmental Monitoring Site (EMS) identification numbers (IDs) correspond to those listed in the Ministry's monitoring data repository. 

 

The spatial location and distribution of authorized discharges and receiving environment water 
sampling sites for GHO are presented in Map 2. 

Table 3. Summary of discharge and receiving environment water sampling sites for Line Creek Operation based on the 
version of Permit 107517 dated May 2016. 

EMS ID Site ID Sampling Site Type Sampling Site Description 

E288273 LC_DC3 Receiving Environment Dry Creek Upstream of East Tributary Creek 

E216142 LC_LC1 Receiving Environment Line Creek Upstream of MSA North Pit 

0200335 LC_LC2 Receiving Environment Line Creek Upstream of Rock Drain 

E216144 LC_LC7 Authorized Discharge MSA North Ponds Effluent to Line Creek 

E304613 LC_LC7DSTF Authorized Discharge MSA North Ponds Effluent to Line Creek Alternate 

E223240 LC_LC12 Receiving Environment N Horseshoe Creek Near Mouth 

E221268 LC_LC9 Authorized Discharge No Name Creek Pond Decant 

E293369 LC_LCUSWLC Receiving Environment Line Creek Upstream of West Line Creek, below rock drain 

E261958 LC_WLC Receiving Environment West Line Creek 

0200337 LC_LC3 Receiving Environment Line Creek Downstream of West Line Creek 

E282149 LC_SLC Receiving Environment South Line Creek 
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EMS ID Site ID Sampling Site Type Sampling Site Description 

E219411 LC_LC8 Authorized Discharge Contingency Treatment System to Line Creek 

0200044 LC_LC4 Receiving Environment Line Creek Upstream of Process Plant 

Note: 
1.  Environmental Monitoring Site (EMS) identification numbers (IDs) correspond to those listed in the Ministry's monitoring data repository. 

The spatial location and distribution of authorized discharges and receiving environment water 
sampling sites for LCO are presented in Map 3. 

Table 4. Summary of discharge, receiving environment, and other sampling sites for Elkview Operation based on the 
version of Permit 107517 dated May 2016.  

EMS ID Site ID Sampling Site Type Sampling Site Description 

E298590 EV_DC1 Authorized Discharge Dry Creek Sed. Pond Decant 

E102681 EV_SM1 Authorized Discharge Six Mine Sed. Pond Decant 

E298592 EV_BLM2 Monitoring Balmer Creek at CFI Road 

E298591 EV_FC1 Monitoring Fenelon Creek at CFI Road 

E258135 EV_LC1 Authorized Discharge Lindsay Creek infiltration basin discharge 

E208043 EV_GC2 Authorized Discharge Goddard Creek Sedimentation Pond Decant 

E296310 EV_GH1 Authorized Discharge West Fork tailings impoundment discharge to ground 

E102679 EV_OC1 Authorized Discharge Otto Creek Near Mouth (~80m upstream of Elk River) 

0200111 EV_ER2 Receiving Environment Elk River upstream of Michel Cr. 

0200097 EV_EC1 Authorized Discharge Erickson Creek at Mouth 

0200203 EV_MC3 Receiving Environment Michel Creek Upstream of Erickson Creek 

E296311 EV_SP1 Authorized Discharge South Pit Creek Sed. Pond Decant 

E208057 EV_MG1 Authorized Discharge Milligan Creek Sed. Pond Decant 

E298593 EV_TC1 Monitoring Thresher Creek at Milligan Road 

E206231 EV_GT1 Authorized Discharge Gate Creek Sedimentation Pond Decant 

E102685 EV_BC1 Authorized Discharge Bodie Creek Sedimentation Pond Decant 

E210369 EV_AQ1 Authorized Discharge Aquaduct Creek upstream of Michel Creek 

E298594 EV_SPR2 Monitoring Spring Creek at mouth with Aquaduct Creek 

E298595 EV_WF_NW Monitoring West Fork North Monitoring Well 

E298596 EV_WF_SW Monitoring West Fork South Monitoring Well 

Note: 
1.  Environmental Monitoring Site (EMS) identification numbers (IDs) correspond to those listed in the Ministry's monitoring data repository. 

The spatial location and distribution of authorized discharges, receiving environment, and other water 
sampling sites for EVO are presented in Map 4. 
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Table 5. Summary of discharge and receiving environment water sampling sites for Coal Mountain Operation based on 
the version of Permit 107517 dated May 2016. 

 EMS ID Site ID Sampling Site Type Sampling Site Description 

E258175 CM_MC1 Receiving Environment Michel Creek Upstream of CMO 

E298733 CM_PC2 Authorized Discharge Pengelly channel decant 

E206438 CM_CCPD Authorized Discharge Decant discharge from Corbin Sediment Pond 

E298734 CM_SOW Authorized Discharge Sowchuck Sump 

E102488 CM_SPD Authorized Discharge Main Pond Decant 

0200209 CM_CC1 Receiving Environment Corbin Creek Downstream of CMO 

Note: 
1.  Environmental Monitoring Site (EMS) identification numbers (IDs) correspond to those listed in the Ministry's monitoring data repository. 

 

The spatial location and distribution of authorized discharges and receiving environment water 
sampling sites for CMO are presented in Map 5. 

Table 6. Summary of receiving environment water sampling sites for Lake Koocanusa based on the version of Permit 
107517 dated May 2016. 

EMS ID Site ID Sampling Site Type Sampling Site Description 

E300095 RG_KERRRD Receiving Environment Lake Koocanusa Downstream of Kikomun Creek 

E300092 RG_GRASMERE Receiving Environment Lake Koocanusa West of Grasmere 

E300093 RG_USGOLD Receiving Environment Lake Koocanusa Upstream of Gold Creek 

E300094 RG_BORDER Receiving Environment Lake Koocanusa Upstream of the Canada/US border 

Notes: 
1.  Environmental Monitoring Site (EMS) identification numbers (IDs) correspond to those listed in the Ministry's monitoring data repository. 
2.  All receiving water sampling sites within Lake Koocanusa are located on lands and waters of Canada.  

The spatial location and distribution of receiving environment water sampling sites within Lake 
Koocanusa are presented in Map 6. 

Table 7. Summary of water sampling sites for the West Line Creek Active Water Treatment Facility 

EMS ID Site ID Sampling Site Type Sampling Site Description 

E293370 WL_LCI_SP02 Monitoring AWTF Influent LC 

E293371 WL_WLCI_SP01 Monitoring AWTF Influent WLC 

Note: 
1.  Environmental Monitoring Site (EMS) identification numbers (IDs) correspond to those listed in the Ministry's monitoring data repository. 

The spatial location and distribution of authorized discharges and receiving environment water 
sampling sites for WLC are presented in Map 9. 

1.1.1 Compliance Points 

In addition to the 88 authorized discharges, receiving environment, and other water sampling sites 
outlined in Section 1.1, eight authorized discharge Compliance Points (referred to as Compliance 
Points) have also been designated within the Elk Valley. Monitoring data collected at compliance 
points is intended to capture and represent all or most point and non-point discharges from 
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Operations, and as such, reflect a total discharge from the Operation within the receiving 
environment. Compliance points are subject to compliance limits set forth in Permit 107517. A list of 
the seven compliance points and their dedicated EMS numbers and corresponding site-specific 
sampling codes is presented in Table 8 below. 

Table 8. Summary of authorized discharge compliance points within the Elk Valley. 

EMS ID¹ Site ID Sampling Site Type Sampling Site Description³ 

E300071 FR_FRCP1 Authorized Discharge FRO - Fording River, 525 m Downstream of 
Cataract Creek 

200378 GH_FR1 Authorized Discharge GHO Fording River - Fording River, 205 m 
Downstream of Greenhills Creek 

E300090 GH_ERC Authorized Discharge GHO Elk River - Elk River, 220 m downstream of 
Thompson Creek 

E291569 LC_WTF_OUT/ 
WL_BFWB_OUT_SP21⁴ Authorized Discharge WLC - AWTF Outfall (Effluent) 

E297110 LC_LCDSSLCC Authorized Discharge 
LCO - Line Creek immediately downstream of 

South Line Creek Confluence (~700 m 
downstream of the WLC WTP outfall) 

E102682 EV_HC1 Authorized Discharge EVO Harmer - Harmer Spillway 

E258937 CM_MC2 Authorized Discharge CMO - Michel Creek, 50 m Upstream of Andy 
Good Creek 

E300091 EV_MC2 Authorized Discharge EVO Michel Creek - Michel Creek at Highway -3 
Bridge 

Notes: 
1. Environmental Monitoring Site (EMS) identification numbers (IDs) correspond to those listed in the Ministry's monitoring data 

repository. 
2.  The bold font reflects which Operation the compliance point applies to and is intended to reflect, all or most point and non-point 

discharges from the Operation (e.g., FRO’s compliance point is EMS E300071; FR_FRCP1). 
3.  Descriptions in this table reflect the descriptions in the May 2016 version of Permit 107517 and may differ from other versions of the 

Permit. 
4. The location of WLC compliance point E291269 was changed effective April 2016 as per Amendment to Permit 107517 dated 

March 14, 2016. 

The spatial location and distribution of the compliance points is presented in Map 7. 

1.1.2 Order Stations 

In addition to the 88 authorized discharges, receiving environment, and other water sampling sites, 
and eight authorized discharge compliance points, Teck collects water samples at seven Order 
Stations for which Site Performance Objectives (SPOs) have been established. Order Stations are 
used to monitor water quality in the Elk Valley (i.e., the Designated Area1), and ultimately the 
implementation success of the ABMP. A summary of the seven Order Stations and their dedicated 
EMS numbers and corresponding site-specific sampling codes is presented in Table 9 below. The 
spatial location and distribution of the Order Stations as well as a summary of their status compared 
to SPOs is presented in Map 8. 

 

                                                           
1  The Designated Area as defined within Permit 107517 is: “a portion of southeastern British Columbia that contains the Elk 

Valley Watershed and the portion of Lake Koocanusa within Canada, and is geographically defined by Ministerial Order 
M113. References to the Elk Valley are references to the Designated Area.” 
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Table 9. Summary of Order stations within the Elk Valley. 

EMS ID Site ID Sampling Site Type Sampling Site Description 

0200378 GH_FR1 Receiving Environment / 
Authorized Discharge Upper Fording River (Upstream Josephine Falls) 

0200028 LC_LC5 Receiving Environment Lower Fording River (Fording River Downstream of Line Creek) 

E206661 GH_ER1 Receiving Environment Elk River upstream of Boivin Creek (Upstream of Fording River) 

0200027 EV_ER4 Receiving Environment Elk River upstream of Grave Creek (from Fording River to Michel Creek) 

200393 EV_ER1 Receiving Environment Elk River Downstream Michel Creek 

E294312 RG_ELKORES Receiving Environment Elk River at Elko Reservoir 

E300230 RG_DSELK Receiving Environment Lake Koocanusa – South of the Elk River 

Notes: 
1. Environmental Monitoring Site (EMS) identification numbers (IDs) correspond to those listed in the Ministry's monitoring data repository. 
2. Water sampling site EMS 200378; GH_FR1 serves both as an Order Station (i.e., receiving environment sampling site), and as a Compliance Point 

(i.e., authorized discharge) for the Greenhills Operation. 
 

 Compliance 

A number of water quality sampling sites have been established within Permit 107517 to evaluate 
compliance. The following section summarizes authorized discharge limits established for compliance 
points, and SPOs established at Order Stations. Environmental non-compliances recorded in 2016 
and associated corrective actions are also summarized. 

2.1 Effluent Limits and Site Performance Objectives – Compliance Points 

As noted in Section 1.1.1, eight Compliance Points have been designated within the Elk Valley. The 
intent of each compliance point is to capture and reflect, all or most point and non-point discharges 
from an Operation, and as such, reflect an accumulated (i.e., integrated) discharge from that 
Operation. A summary of the eight Compliance Points and their respective discharge effluent limits is 
presented in Table 10 below. 
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Table 10. Authorized discharge effluent limits established at Compliance Points within the Elk Valley (2016). 

EMS ID¹ Site ID Constituent Monthly Average Limit Daily Maximum Limit² 

E300071 FR_FRCP1 

Total Selenium 130 µg/L 155 µg/L 

Nitrate-N 27 mg/L as N 32.5 mg/L as N 

Sulphate 580 mg/L - 

0200378 GH_FR1 
Total Selenium 80 µg/L 100 µg/L 

Nitrate-N 24 mg/L as N³ 29 mg/L as N 

E300090 GH_ERC 
Total Selenium 15 µg/L - 

Nitrate-N 3 mg/L as N - 

E297110 LC_LCDSSLCC 
Total Selenium 50 µg/L 58 µg/L 

Nitrate-N 7 mg/L as N 9 mg/L as N 

E291569 
LC_WTF_OUT/ 

WL_BFWB_OUT_SP21⁴ 

Ammonia - 1.0 mg/L 

Biological Oxygen Demand - 25 mg/L 

pH range - 6.5-8.5 

Nitrate - 3.0 mg/L 

Total Phosphorus - 0.3 mg/L 

Total Selenium 0.02 mg/L - 

Total Suspended Solids - 10.0 mg/L 

E102682 EV_HC1 

Total Selenium 45 µg/L - 

Nitrate-N 4 mg/L as N - 

Sulphate 300 mg/L - 

E300091 EV_MC2 
Total Selenium 28 µg/L - 

Nitrate-N 6 mg/L as N - 

E258937 CM_MC2 

Total Selenium 19 µg/L - 

Nitrate-N 5 mg/L as N - 

Sulphate 500 mg/L - 

Notes: 
1. Environmental Monitoring Site (EMS) identification numbers (IDs) correspond to those listed in the Ministry's monitoring data repository. 
2. Although daily maximum discharge effluent limits have not been established at a number of the above-listed Compliance Points, it is expected that 

daily concentrations do not adversely affect the overall monthly average limit established. 
3. Limits in this table are consistent with the version of Permit 107517 dated May 2016 and may differ from other versions of the Permit. 
4. The location of the compliance point for the West Line Creek Active water treatment facility was changed in April  2016 as per Permit 107517 

amendment dated  March 14, 2016 
 

In addition to the above-listed effluent limits, four specified Compliance Points (0200378 (GH_FR1), 
E300090 (GH_ERC), E297110 (LC_LCDSSLCC) and E300091 (EV_MC2) are required to maintain 
SPOs for sulphate per the following water hardness (expressed in terms of calcium carbonate 
(CaCO3)) dependent relationship: 
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Table 11. Sulphate SPO at various water hardness values expressed as CaCO3. 

Water Hardness (mg/l CaCO₃) SO₄ SPO 
(mg/l) 

Very soft (<30) 128 

Soft to moderately soft (31-75) 218 

Moderately soft/hard to hard (76-180) 309 

Very hard (181-250) 429 

Very Hard (>250) 429 

 

All Compliance Points are expected to maintain the following hardness dependant SPO for Cadmium: 

Cadmium (Cd):  𝐶𝑑 (𝜇𝑔/𝐿) = 100.831 log(ℎ𝑎𝑟𝑑𝑛𝑒𝑠𝑠)−2.53 

A summary of 2016 water quality data recorded at Compliance Points relative to the above-listed 
effluent discharge limits is presented in Figures 2 to 22. Exceedances in effluent limits (i.e. non-
compliances) are discussed in Section 2.3. 

 

Compliance Point E300071 (FR_FRCP1) 
 

 
Figure 2. Monthly average total selenium concentrations recorded at Fording River Operation Compliance Point 
E300071 (FR_FRCP1). 

Note: The monthly average compliance limit for total selenium was exceeded in January, February and March.  
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Figure 3. Monthly average nitrate (top panel) and sulphate (bottom panel) concentrations recorded at Fording 
River Operation Compliance Point E300071 (FR_FRCP1). 

Note: The monthly average compliance limit for nitrate and sulphate were exceeded in January and February.  
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Figure 4. Daily maximum total selenium (top panel) and nitrate-N (Bottom Panel) concentrations recorded at 
Fording River Operation Compliance Point E300071 (FR_FRCP1). 

Note: Compliance limit exceedances in January, February and March are discussed in Section 2.3 below.   
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Compliance Point 0200378 (GH_FR1) 
  

  
 

 
Figure 5. Monthly average total selenium (top panel) and nitrate-N (bottom panel) concentrations recorded at 
Greenhills Operation Compliance Point 0200378 (GH_FR1). 

Note: No exceedances in average monthly compliance limits were recorded in 2016.  
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Figure 6. Monthly average sulphate (top panel) and cadmium (bottom panel) concentrations recorded at 
Greenhills Operation Compliance Point 0200378 (GH_FR1). 

Note:  No exceedances in average monthly compliance limits were recorded in 2016. The cadmium SPO is hardness 
dependent and as such, reflects temporal variation in water hardness. 
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Figure 7. Daily maximum selenium (top panel) and nitrate-N (bottom panel) concentrations recorded at 
Greenhills Operation Compliance Point 0200378 (GH_FR1). 

Note: No exceedances in average monthly compliance limits were recorded in 2016.  
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Compliance Point E300090 (GH_ERC) 
 

 
 

 
Figure 8. Monthly average total selenium (top panel) and nitrate-N (bottom panel) concentrations recorded at 
Greenhills Operation Compliance Point E300090 (GH_ERC). 

Note:  No exceedances in average monthly compliance limits were recorded in 2016.  
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Figure 9. Monthly average sulphate (top panel) and cadmium (bottom panel) concentrations recorded at 
Greenhills Operation Compliance Point E300090 (GH_ERC). 

Note:  No exceedances in average monthly compliance limits were recorded in 2016. The sulphate and cadmium SPOs are 
hardness dependent and as such, reflect temporal variation in water hardness. Cadmium concentrations are on a 
logarithmic scale.  
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Compliance Point E297110 (LC_LCDSSLCC)  
  

 
 

  
Figure 10. Monthly average total selenium (top panel) and nitrate-N (bottom panel) concentrations recorded at 
Line Creek Operation Compliance Point E297110 (LC_LCDSSLCC). 

Note:  The monthly average compliance limit for nitrate was exceeded in January, February, March, April, August, 
September, October, November and December and will be further discussed in Section 2.3.  
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Figure 11. Daily maximum total selenium (top panel) and nitrate-N (bottom panel) concentrations recorded at 
Line Creek Operation Compliance Point E297110 (LC_LCDSSLCC). 

Note:  The daily maximum compliance limit for nitrate was exceeded in January, February, March, April,  October, 
November and December and will be further discussed in Section 2.3.  
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Figure 12. Monthly average sulphate (top panel) and cadmium (bottom panel) concentrations recorded at Line 
Creek Operation Compliance Point E297110 (LC_LCDSSLCC). 

Note:  Sulphate and cadmium SPOs are hardness dependent and as such, reflect temporal variation in water hardness.   
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Compliance Point E102682 (EV_HC1) 
 
 

 
 

 
Figure 13. Monthly average total selenium (top panel) and nitrate-N (bottom panel) concentrations recorded at 
Elkview Operation Compliance Point E102682 (EV_HC1). 
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Figure 14. Monthly average sulphate (top panel) and cadmium (bottom panel) concentrations recorded at 
Elkview Operation Compliance Point E102682 (EV_HC1). 

Note:  The cadmium SPO is hardness dependent and as such, reflects temporal variation in water hardness. Cadmium 
concentrations are on a logarithmic scale.  
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Compliance Point E300091 (EV_MC2) 
 

  

 

Figure 15. Monthly average total selenium (top panel) and nitrate-N (bottom panel) concentrations recorded at 
Elkview Operation Compliance Point E300091 (EV_MC2). 

Note:  The February monthly average nitrate-N concentrations were within the compliance limit with a calculated 
monthly average concentration of 6.03 mg/L as N.  
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Figure 16. Monthly average sulphate (top panel) and cadmium (bottom panel) concentrations recorded at 
Elkview Operation Compliance Point E300091 (EV_MC2) 

Note:  Sulphate and cadmium SPOs are hardness dependent and as such, reflect temporal variation in water hardness.   
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Compliance Point E258937 (CM_MC2) 
 
 

 

  

Figure 17. Monthly average total selenium (top panel) and nitrate-N (bottom panel) concentrations recorded at 
Coal Mountain Operation Compliance Point E258937 (CM_MC2). 
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Figure 18. Monthly average sulphate (top panel) and cadmium (bottom panel) concentrations recorded at Coal 
Mountain Operation Compliance Point E258937 (CM_MC2). 

Note:  The cadmium SPO is hardness dependent and as such, reflects temporal variation in water hardness. Cadmium 
concentrations are on a logarithmic scale. 
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Compliance Point E291569 (LC_WTF_OUT/ WL_BFWB_OUT_SP21) 

The West Line Creek Active water treatment plant finished commissioning and began 
operations on February 1, 2016. The location of the compliance point (E291569) was changed 
in 2016 as per Permit 107517 Amendment letter dated March 14, 2016. As such, the two Teck 
location codes are shown separately in the figures below.  

 

 

Figure 19.Monthly average total selenium (top panel) and nitrate-N (bottom panel) concentrations recorded at the West 
Line Creek Active Water Treatment Facility Compliance Point E291569 (LC_WTF_OUT/ WL_BFWB_OUT_SP21). 

Note:  
1. The location of the compliance point E291569 was changed in April 2016 as per Permit 107517 amendment 

dated March 14, 2016.  
2. Sample results below Method Detection Limit (MDL) are indicated using hollow data points at the relevant MDL 
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Figure 20. Ammonia (top panel) and Biological Oxygen Demand (bottom panel) concentrations recorded at the West Line 
Creek Active Water Treatment Facility Compliance Point E291569 (LC_WTF_OUT/ WL_BFWB_OUT_SP21). 

Note:  
1. The location of the compliance point E291569 was changed in April 2016 as per Permit 107517 amendment 

dated March 14, 2016.  
2. Sample results below Method Detection Limit (MDL) are indicated using hollow data points at the relevant MDL 
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Figure 21.pH (top panel) and Total Phosphorus (bottom panel) concentrations recorded at the West Line Creek Active 
Water Treatment Facility Compliance Point E291569 (LC_WTF_OUT/ WL_BFWB_OUT_SP21). 

Note:  
1. The location of the compliance point E291569 was changed in April 2016 as per Permit 107517 amendment 

dated March 14, 2016.  
2. Sample results below Method Detection Limit (MDL) are indicated using hollow data points at the relevant MDL 
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Figure 22.Total suspended solids concentrations and flows recorded at the West Line Creek Active Water Treatment 
Facility Compliance Point E291569 (LC_WTF_OUT/ WL_BFWB_OUT_SP21). 

Note:  
1. The location of the compliance point E291569 was changed in April 2016 as per Permit 107517 amendment 

dated March 14, 2016.  
2. Sample results below Method Detection Limit (MDL) are indicated using hollow data points at the relevant MDL 
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2.2 Site Performance Objectives – Order Stations 

As noted in Section 1.1.2, seven Order Stations have been designated to monitor water quality in the 
Elk Valley (i.e., the Designated Area), and ultimately the implementation success of the ABMP. To aid 
in this evaluation, timeframes of short-, medium-, and long-term SPOs have been established at each 
Order Station. SPOs are required to be attained by the outlined timeframes. A summary of the seven 
Order Stations and their respective short-term SPOs are presented in Table 12 below. 

Table 12. Short-term site performance objectives established at Order stations within the Elk Valley. 

EMS ID Site ID Constituent Monthly Average SPO Timeframe 

0200378 GH_FR1 

Total Selenium 63 µg/L December 31, 2019 

Nitrate-N 20 mg/L as N Immediately 

Sulphate 429 mg/L Immediately 
Dissolved Cadmium 0.39 µg/L Immediately 

0200028 LC_LC5 

Total Selenium 51 µg/L December 31, 2019 

Nitrate-N 18 mg/L as N Immediately 

Sulphate 429 mg/L Immediately 

Dissolved Cadmium 0.39 µg/L Immediately 

E206661 GH_ER1 

Total Selenium 19 µg/L Immediately 

Nitrate-N 3 mg/L as N Immediately 

Sulphate 309 mg/L Immediately 

Dissolved Cadmium 0.24 µg/L Immediately 

0200027 EV_ER4 

Total Selenium 23 µg/L Immediately 
Nitrate-N 4 mg/L as N December 31, 2019 

Sulphate 429 mg/L Immediately 

Dissolved Cadmium 0.24 µg/L Immediately 

0200393 EV_ER1 

Total Selenium 19 µg/L Immediately 

Nitrate-N 3 mg/L as N December 31, 2019 
Sulphate 429 mg/L Immediately 

Dissolved Cadmium 0.24 µg/L Immediately 

E294312 RG_ELKORES 

Total Selenium 19 µg/L Immediately 

Nitrate-N 3 mg/L as N December 31, 2019 

Sulphate 429 mg/L Immediately 
Dissolved Cadmium 0.24 µg/L Immediately 

E300230 RG_DSELK 

Total Selenium 2 µg/L Immediately 

Nitrate-N 3 mg/L as N Immediately 

Sulphate 308 mg/L Immediately 
Dissolved Cadmium 0.19 µg/L Immediately 

Notes: 
1. Environmental Monitoring Site (EMS) identification numbers (IDs) correspond to those listed in the Ministry's monitoring data repository. 
2. As was the case for effluent limits developed for Compliance Points, SPOs for cadmium are hardness dependent and for purposes herein have been set at 

360 mg/L as CaCO3 (sites 0200378, 0200028, and E206661), 200 mg/L as CaCO3 (sites 0200027, 0200393, and E294312), and 150 mg/L as CaCO3 (site 
E300230), respectively. 

3. Long-term  nitrate-N SPOs at sites 0200378 and 0200028 are hardness dependent per the following relationship:  
Nitrate-SPO = 101.0003 log10(hardness)-1.52. Short- and medium-term nitrate-N SPOs are not hardness dependent. 

 

A summary of 2016 water quality data recorded at Order Stations relative to current SPOs are 
presented in Figure 23 (0200378; GH_FR1), Figure 24 (0200028; LC_LC5), Figure 25 (E206661; 
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GH_ER1), Figure 26 (0200027; EV_ER4), Figure 27 (0200393; EV_ER1), Figure 28 (E294312; 
RG_ELKORES), and Figure 29 (E300230; RG_DSELK).  

All of the above-mentioned figures have been set-up and presented in a consistent format. 
Specifically, each figure is divided into four quadrants (panels) with nitrate-N concentrations appearing 
in quadrant 1 (top right panel), total selenium in quadrant 2 (top left panel), sulphate in quadrant 3 
(bottom left panel), and dissolved cadmium in quadrant 4 (bottom right panel). Based on 2016 
collected data and as illustrated within Figures 23 through 29, current SPOs were attained.  
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Order Station 0200378 (GH_FR1) 

 

Figure 23. Plot of monthly average total selenium, nitrate-N, sulphate, and dissolved cadmium concentrations relative to site performance objectives recorded at Order Station 0200378 (GH_FR1).  
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Order Station 0200028 (LC_LC5) 

   

Figure 24. Plot of monthly average total selenium, nitrate-N, sulphate, and dissolved cadmium concentrations relative to site performance objectives recorded at Order Station 0200028 (LC_LC5).  
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Order Station 0206661 (GH_ER1) 

 

Figure 25. Plot of monthly average total selenium, nitrate-N, sulphate, and dissolved cadmium concentrations relative to site performance objectives recorded at Order Station 0206661 (GH_ER1).  

  



Permit 107517 Annual Report  

Teck Coal Limited  Page 39 
March 31, 2017   
 

Order Station 0200027 (EV_ER4) 

  

Figure 26. Plot of monthly average total selenium, nitrate-N, sulphate, and dissolved cadmium concentrations relative to site performance objectives recorded at Order Station 0200027 (EV_ER4).  
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Order Station 0200393 (EV_ER1) 

  

Figure 27. Plot of monthly average total selenium, nitrate-N, sulphate, and dissolved cadmium concentrations relative to site performance objectives recorded at Order Station 0200393 (EV_ER1). Individual data points are illustrated.  
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Order Station E294312 (RG_ELKORES) 

  

Figure 28. Plot of monthly average total selenium, nitrate-N, sulphate, and dissolved cadmium concentrations relative to site performance objectives recorded at Order Station E294312 (RG_ELKORES). Individual data points are illustrated. 
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Order Station E300230 (RG_DSELK) 

  

Figure 29. Plot of monthly average total selenium, nitrate-N, sulphate, and dissolved cadmium concentrations relative to site performance objectives recorded at Order Station E300230 (RG_DSELK). 

Note that samples in January, February and March of 2016 were unattainable due to ice conditions at Lake Koocanusa. 
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2.3 Non-Compliances 

Non-compliances as documented via MoE inspection reports and warning letters can be grouped into 
one of five categories: 1) permit level exceedances, 2) acute toxicity failures, 3) missed sample 
collection, 4) administrative non-compliances, and 5) hold time exceedances. A summary of 
inspection reports and associated findings are presented in Table 13. Responses have been provided 
previously to all inspection reports.  

Table 13. Summary of 2016 non-compliances documented via inspection report or warning letter. 

Inspection No. Date Occurred EMS ID (SITE ID) Incident Category  

25386 

9-Nov-15, 23-Nov-15 E105061 (GH_SC2) 2- acute toxicity failure 

10-Dec-15 E300071 (FR_FRCP1) 1- permit level exceedances 

31-Dec-15 E297110 (LC_LCDSSLCC) 1- permit level exceedances 

8-Jan-16 0200384 (GH_CC1) 2- acute toxicity failure 

Q4 2015 19 Locations 5- hold time exceedances 

26048/ 28047 

2-Feb-16 E298590 (EV_DC1) 2- acute toxicity failure 

3- Feb-16, 10-Feb-16 E200384 (GH_CC1) 2- acute toxicity failure 

4- Feb-16, 11-Feb- 16 E261897 (FR_SP1) 2- acute toxicity failure 

28-Mar-16 E291569 (LC_WTF_OUT) 2- acute toxicity failure 

23865/ 28047 
5-Jan-16, 2-Feb-16, 29-Feb-
16,1-Mar-16, 9-Mar-16, 31-

Mar-16 
E300071 (FR_FRCP1) 1- permit level exceedances 

26230/ 28047 
4-Jan-16, 1-Feb-16, 15- Feb-
16,16-Feb-16,14-Mar-16, 22-

Mar-16, 28-Mar-16 
E297110 (LC_LCDSSLCC) 1- permit level exceedances 

28047 Q1 2016 Multiple Locations 5- hold time exceedances 

28868/ 30691 4-Apr-16, 11-Apr-16,  
18-Apr-16 E297110 (LC_LCDSSLCC) 1- permit level exceedances 

30073/30691 10-May-16, 27-May-16 E200384 (GH_CC1) 2- acute toxicity failure 

30691 

26-May-16 E200384 (GH_CC1) 4- late reporting of non-compliance 

11-May-16 E300090 (GH_ERC), E206661 
(GH_ER1) 3- missed sample collection 

Q2 2016 Multiple Locations 5- hold time exceedances 

Notes: 
Table 13 summarizes non-compliances identified on all inspections received by Teck in 2016, and not included in the 2015 annual report. This includes 
Inspection No 25386 which covered a review of Q4 2015 data.  

 

  



Permit 107517 Annual Report  

Teck Coal Limited  Page 44 
March 31, 2017   
 

Compliance limit exceedances were also recorded for selenium, sulphate and nitrate at Compliance 
Points E300071 (FR_FRCP1) and E297110 (LC_LCDSSLCC). A summary of exceedances by 
analyte is shown in Figure 30 and a summary by location is shown in Table 14. 

 

 

Figure 30. Summary of daily maximum (top panel)  and monthly average (bottom panel) compliance limit exceedances 
by analyte compared to total samples taken and total monthly averages at Compliance Points in 2016. 
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Table 14. Summary of 2016 exceedances of authorized discharge compliance limits. 

EMS ID Site ID Permitted Constituent and Limit Recorded 
Concentrations Date of Exceedance 

E300071 
 

FR_FRCP1 
 

Daily Maximum – (Se) = 155 µg/L 447 µg/L 5-Jan 

Daily Maximum – (Se) = 155 µg/L 494 µg/L 2-Feb 

Daily Maximum – (Se) = 155 µg/L 209 µg/L 1-Mar 

Daily Maximum – (NO3
-) = 32.5 mg/l 35 µg/L 2-Feb 

Monthly Average – (Se) = 130 µg/L 447 µg/L January 

Monthly Average – (Se) = 130 µg/L 316 µg/L February 

Monthly Average – (Se) = 130 µg/L 140 µg/L March 

Monthly Average – (NO3
-) = 27 mg/L as N 30.8 mg/l January 

Monthly Average – (NO3
-) = 27 mg/L as N 29.7 mg/l February 

Monthly Average – (SO4
2–) = 580 mg/L 1500 mg/L January 

Monthly Average – (SO4
2–) = 580 mg/L 1160 mg/L February 

E297110 LC_LCDSSLCC 

Daily Maximum – (NO3
-) = 9 mg/l 13.8 mg/l as N 4-Jan 

Daily Maximum – (NO3
-) = 9 mg/l 15.9 mg/l as N 1-Feb 

Daily Maximum – (NO3
-) = 9 mg/l 11.8 mg/l as N 15-Feb 

Daily Maximum – (NO3
-) = 9 mg/l 11.9 mg/l as N 16-Feb 

Daily Maximum – (NO3
-) = 9 mg/l 11.1 mg/l as N 1-Mar 

Daily Maximum – (NO3
-) = 9 mg/l 13.4 mg/l as N 14-Mar 

Daily Maximum – (NO3
-) = 9 mg/l 15.2 mg/l as N 22-Mar 

Daily Maximum – (NO3
-) = 9 mg/l 20.5 mg/l as N 28-Mar 

Daily Maximum – (NO3
-) = 9 mg/l 13.6 mg/l as N 4-Apr 

Daily Maximum – (NO3
-) = 9 mg/l 10.5 mg/ as N 11-Apr 

Daily Maximum – (NO3
-) = 9 mg/l 10.3 mg/l as N 18-Apr 

Daily Maximum – (NO3
-) = 9 mg/l 10.2 mg/l as N 25-Oct 

Daily Maximum – (NO3
-) = 9 mg/l 10.2 mg/l as N 31-Oct 

Daily Maximum – (NO3
-) = 9 mg/l 11.1 mg/l as N 1-Nov 

Daily Maximum – (NO3
-) = 9 mg/l 11.4 mg/l as N 7-Nov 

Daily Maximum – (NO3
-) = 9 mg/l 11.4 mg/l as N 11-Nov 

Daily Maximum – (NO3
-) = 9 mg/l 11.1 mg/l as N 8-Nov 

Daily Maximum – (NO3
-) = 9 mg/l 10.0 mg/l as N 15-Nov 

Daily Maximum – (NO3
-) = 9 mg/l 10.4 mg/l as N 22-Nov 

Daily Maximum – (NO3
-) = 9 mg/l 10.2 mg/l as N 29-Nov 

Daily Maximum – (NO3
-) = 9 mg/l 11.4 mg/l as N 7-Dec 

Daily Maximum – (NO3
-) = 9 mg/l 10.8 mg/l as N 14-Dec 

Daily Maximum – (NO3
-) = 9 mg/l 11.0 mg/l as N 19-Dec 

Daily Maximum – (NO3
-) = 9 mg/l 10.2 mg/l as N 28-Dec 

Monthly Average – (NO3
-) = 7 mg/L as N 13.8 mg/l as N January 

Monthly Average – (NO3
-) = 7 mg/L as N 13.2 mg/l as N February 

Monthly Average – (NO3
-) = 7 mg/L as N 15.05 mg/ as N March 

Monthly Average – (NO3
-) = 7 mg/L as N 10.18 mg/l as N April 

Monthly Average – (NO3
-) = 7 mg/L as N 8.17 mg/l as N August 
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EMS ID Site ID Permitted Constituent and Limit Recorded 
Concentrations Date of Exceedance 

Monthly Average – (NO3
-) = 7 mg/L as N 9 mg/l as N September 

Monthly Average – (NO3
-) = 7 mg/L as N 8.2mg/l as N October 

Monthly Average – (NO3
-) = 7 mg/L as N 10.7 mg/l as N November 

Monthly Average – (NO3
-) = 7 mg/L as N 10.85 mg/l as N December 

 

Additional detail and summary of the above-mentioned non-compliances, per category (e.g., permit 
level exceedances, missed sample collection etc.), are presented below. 

Permit Level Exceedances (Category 1) 

Permit level exceedances in 2016 were the result of exceeding compliance limits. As outlined within 
Table 14, a total of 44 permit level exceedances were recorded. This represents 2.5% of the total 
samples taken at compliance points in 2016 and 4.8% of the monthly averages calculated. The 
majority of these non-compliances (33 of the 44 exceedances) were associated with EMS E297110 
(LC_LCDSSLCC). Teck’s understanding of these non-compliances, as well as short and long term 
corrective actions, are described in detail in a response letter to Inspection #26230 addressed to Mark 
Graham, Operations Manager for the MoE dated May 20, 2016. The contents of this letter are 
summarized below.  

On December 31, 2015, the LCO compliance limit for nitrate were reduced from 14 mg/L monthly 
average and 20 mg/L daily maximum to 7 mg/L monthly average and 9 mg/L daily maximum. These 
changes in limits were initially defined based on the limited data that was available at that location at 
the time, modelling that included that data, and the original commissioning schedule for the West Line 
Creek Active Water Treatment Facility. Since this time, monitoring data indicates that the regional 
water quality model is not adequately projecting the nitrate loadings in Line Creek. Despite higher 
than projected nitrate concentrations in Line Creek as measured at the LCO Compliance Point, recent 
winter (2016/2017) nitrate concentrations are lower than winter (2015/2016) concentrations and are 
below original permit limits (Figure 31). Nitrate concentrations at the first downstream Order Station in 
the Fording River (FR5, LC_LC5) have remained below the SPO during all periods to date. 
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Figure 31. Daily and monthly average nitrate-N concentrations recorded at Line Creek Operation Compliance 
Point E297110 (LC_LCDSSLCC) in 2015 and 2016. 

The potential for nitrate concentrations measured in 2015 and 2016 to cause adverse effects to 
aquatic health in Line Creek was evaluated by an independent third party Qualified Professional 
considering multiple lines of evidence 1) the toxicity of nitrate and its relationship with water hardness; 
2) chronic toxicity testing data from Line Creek; and 3) biological monitoring data from Line Creek. 
The three lines of evidence outlined above indicate that no measurable effect of nitrate on populations 
of any species would be expected to occur in Line Creek. Nitrate concentrations in most reaches of 
Line Creek in 2015 and 2016 were below levels that would represent a risk to even the most sensitive 
aquatic species in the Elk Valley (Golder, 2016). 

Teck is currently preparing a Compliance Action Plan that outlines the path forward and the timing of 
activities that will support bringing LCO back into compliance.Mitigation measures initiated to date 
include: 

 Nitrate source control - A thorough review of blasting products and practices was completed 
and best practices to reduce nitrate loss to the environment were identified. These 
recommendations were implemented at LCO in 2016. Testing is ongoing to determine the 
optimal products for boreholes with flowing water and to improve blasting product delivery.  

 Water management - Minimizing water accumulation in pits and blasting areas and target 
higher nitrate water sources for consumption or storage during low flow periods. 

 Modelling - As part of the 2017 regional water quality model update (due October 31 2017), 
work is now underway to evaluate and improve representation of nitrate loads through 
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development of updated nitrate source terms and recalibration of the model to monitoring data. 
This updated model will improve nitrate projections and plan mitigation activities to maintain 
concentrations that will not have a significant adverse effect on aquatic health and will 
continue to meet the downstream nitrate SPO at Order Station FR5 (LC_LC5). 

 Optimizing the treatment plant and accelerating development of treatment alternatives- 
A technology scan evaluation of treatment technologies for nitrate removal has been 
completed. No mobile or temporary options (e.g. package plant, containerized systems) were 
identified. Teck will continue to optimize the existing treatment facility for nitrate removal and 
advance research on saturated rock fill (SRF) technology with investigation into the potential 
for application at Line Creek. 

At compliance point E300071 (FR_FRCP1), permit limits were exceeded in January, February and 
March of 2016. As outlined within Permit 107517, EMS E300071 (FR_FRCP1) is Fording River 
Operation’s (FRO) Compliance Point. However, monitoring data to date and additional analysis by 
MOE Regional hydrologist Kyle Terry (October 28, 2015 correspondence to Ms. L. Payette) has 
confirmed that isolated surface water flow at the compliance point is predominantly discharge water 
from Cataract Creek during low flow.  

As a result of the natural hydrologic conditions, surface water quality during low flow periods (i.e., 
November through March inclusive) at FR_FRCP1 is not representative of the combined and mixed 
contributions of FRO discharges. Therefore, Teck believes that FR_FRCP1 does not, as intended by 
Section 2 of Permit 107517, correspond to a sampling location “where all or most point and nonpoint 

discharges from a mine site or portions of a mine site are expected to accumulate.” All permit level 
exceedances recorded to date FR_FRCP1 have occurred during low flow periods. 

Teck is committed to improving water quality within the Elk Valley as outlined in the Elk Valley Water 
Quality Plan and Permit 107517. It has become evident that Compliance Point E300071 (FR_FRCP1) 
is not a representative location for compliance monitoring. As outlined within Permit 107517, 
Compliance Points are intended to monitor all or most of the point and non-point discharges from the 
mine operation. The Fording River Operations Compliance Point instead measures isolated surface 
water that is predominantly mine-influenced water from one creek during low flow winter conditions. 
Teck has proposed an alternative Compliance Point for Fording River Operations and is working on 
monitoring and analysis to understand the representativeness of the proposed location and pursue a 
permit amendment.  

Acute Toxicity Failures (Category 2)  

In addition to non-compliances resulting from water quality concentrations exceeding permitted limits, 
seven non-compliances due to failed D. magna acute toxicity tests were recorded in 2016 out of 451 
total samples taken (1.55 %) These results are discussed in more detail in Section 5.3 of this report.  

Missed Samples (Category 3)  

Missed sample non-compliances were the result of either failed field equipment, scheduling errors 
and/ or lab error. A chronological summary of 2016 missed sample non-compliances are provided in 
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Table 15. Missed sample data represents out 178 of 182,774 or 0.1 % of surface water data points 
collected at Permit 107517 locations in 2016 and is not expected to affect the quality of data analysis.    

 

 

Table 15. Summary of 2016 missed sample non-compliances for Permit 107517. 

Date EMS ID Location Code Parameters Reason 

03/23/2016 0200393 EV_ER1 TSS - Turbidity Lab error 

03/23/2016 E300091 EV_MC2 TSS - Turbidity Lab error 

03/23/2016 0200203 EV_MC3 TSS - Turbidity Lab error 

March E287432 GH_COUGAR Water Quality Scheduling Error 

Q1 E287432 GH_COUGAR Acute Toxicity Scheduling Error 

5/11/2016 E300090 GH_ERC pH - field pH probe failure 

5/11/2016 E206661 GH_ER1 pH - field pH probe failure 

Q3 E216144 LC_LC7 Acute Toxicity Scheduling Error 

9/7/2016 E300095 RG_KERRRD Water Quality 
Missing mid-depth due to multi-depth 

sampler failure. 

Q4 E257796 GH_LC1 Acute Toxicity Scheduling Error 

Q4 E287433 GH_WADE Acute Toxicity Scheduling Error 

Following the lab errors, Teck worked with its laboratories to ensure that similar instances are not 
repeated in the future. Teck is continuing effort to reduce the occurrences of missed field samples by 
ensuring back-ups of critical field equipment are available.  

During the completion of the quarterly reports, the quarterly acute toxicity samples at E287432 
GH_Cougar (Q1), E216144 LC_LC7 (Q3), E257796 GH_LC1 (Q4) and, E287433 GH_Wade (Q4) 
were misidentified as unattainable samples and the March E287432 GH_Cougar monthly water 
quality sample was not identified as a missed or unattainable sample. The samples were not collected 
as no flow was present during the scheduled quarterly sampling event making the sample 
unattainable at that time. However, flow was present at these locations during other sampling events 
during the quarter/month which makes these samples Missed Samples due to scheduling errors.  

Teck continues to refine the approach for missed or unattainable samples. We have implemented 
changes to our sample schedules to reduce the risk of this type of scheduling error happening in the 
future. 

Administrative Non-compliances (Category 4) 

One non-compliance resulting from late reporting was identified in 2016. This was identified in 
inspection 30691 as a late reporting of a failed toxicity test at E200384 (GH_CC1). Teck will continue 
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to keep focus and awareness on immediate reporting requirements with all those responsible for data 
review and reporting associated with our Permits. 

Additional screening notifications are being developed and implemented into our EQuIS database to 
send automatic notification of exceedances to multiple staff via email to ensure appropriate reporting 
obligations are met. 

During data review for the completion of the Permit 107517 Annual Report, it was discovered that the 
acute toxicity data for the 2016 Q2 E298733 (Pengelly Channel to Corbin Creek), the 2016 Q2 
E102488 (Main Interceptor Sediment Pond Decant) and the 2016 Q4 EMS 200385 (Porter Creek 
Sediment Pond decant) sampling events were not uploaded to the Ministry EMS database. All sample 
results were included in Teck’s written quarterly report however were missed in the EMS data upload.  

Teck will be implementing an Equis generated completeness report that will warn the sites of missing 
data. This report, in conjunction with a visual inspection of the data will significantly reduce the risk of 
this issue going forward. 

Hold Time Exceedances (Category 5) 

Parameter hold times were exceeded on multiple samples in 2016. These were generally time-
sensitive water quality parameters such as nitrate-N, nitrite-N, turbidity, phosphorous and total 
suspended solids (see Section 3.3 for a complete summary). Exceeding hold times may affect the 
reliability of the sample result in different ways depending on environmental conditions and contents 
of the sample. Teck continues to work on shipping options and available shipping contractors along 
with ALS Environmental to reduce the number of hold time exceedances. Advancements to date 
include sampling schedule adjustment to obtain same day or next day delivery of samples to the lab, 
shipping via airplane freight delivery services, and working with the lab to expedite sample analysis 
once sample received. Teck is also evaluating and implementing in a staged approach, a switch in 
laboratories (ALS Burnaby to ALS Calgary) to further reduce shipment and analysis delays for our 
samples. Teck will continue to stay focused on identifying QA/QC issues and implementing corrective 
actions to improve data integrity. 2016 QA/QC analyses are summarized in Appendix D.  

2.4 Unattainable Sample Data  

During the course of the calendar year there are a number of circumstances that prevent the 
collection of water samples from authorized discharges and/or receiving environment sampling sites. 
Such circumstances are generally out of Teck’s control and include, but are not necessarily limited to, 
unsafe sampling conditions for personnel, no flow due to frozen conditions, or cessation of discharge 
activities. Although such circumstances prevent Teck from collecting water samples at specified EMS 
sites and/or at the frequencies outlined in Tables 9 through 24 of Appendix 2 in Permit 107517, these 
unattained samples do not result in non-compliances; but rather, are recorded as unattainable data. In 
2016, a total of 230 sampling events had unattainable parameters resulting in 16,208 (or 6%) of 
individual analyses that could not be attained. Of these, 14,476 (89.3%) were occurrences of no flow, 
which indicates no load was being discharged at these times.  

The most common unattainable data parameter is flow. Teck’s priority is to ensure worker safety and 

accepts that samples are not always attainable. Teck is working to evaluate flow monitoring needs 
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through the Regional Flow Monitoring Plan (Section 9.1.2.4 of Permit 107517) which will define flow 
monitoring improvements. A summary of all unattained samples is presented in Appendix A.  

 

 Surface Water Monitoring Program  

As outlined in Permit No. 107517, water samples are regularly collected from authorized discharges 
and receiving environment sampling sites. In addition to evaluating compliance as discussed in 
Section 2, water sampling sites and associated data are used to evaluate overall water quality at point 
source discharges and within the receiving environment. The following section summarizes water 
quality/quantity monitoring requirements, methodologies employed in data collection, and quality 
assurance/quality control (QA/QC) activities. 

3.1 Surface Water Monitoring Program 

Surface water sampling activities are carried-out over a wide range of frequencies throughout the 
calendar year (e.g., weekly, monthly, quarterly etc.), with samples analyzed for a number of water 
quality parameters such as, but not limited: 

 Conventional parameters (i.e., specific conductance, total dissolved solids, total suspended 
solids, hardness, alkalinity, dissolved organic carbon, total organic carbon, and turbidity). 

 Major ions (i.e., bromide, fluoride, calcium, chloride, magnesium, potassium, sodium, and 
sulphate). 

 Metals, dissolved and total fractions (i.e., aluminum, antimony, arsenic, barium, beryllium, 
bismuth, boron, cadmium, chromium, cobalt, copper, iron, lead, lithium, manganese, 
mercury, molybdenum, nickel, selenium, silver, strontium, thallium, tin, titanium, uranium, 
vanadium, and zinc). 

In addition, surface water flows and toxicity tests (acute and chronic) are routinely conducted at a 
number of sampling sites. A summary of the surface water monitoring program conducted in 2016 is 
presented in Appendix B.  

In addition to surface water monitoring, two groundwater monitoring wells (i.e., E298595 
(EV_WF_NW) and E298596 (EV_WF_SW)) are identified as a component of the monitoring program 
under Permit 107517. These two locations have been removed in the latest permit amendment 
received by Teck (dated March 1, 2017) and as outlined within the EVO Groundwater Monitoring Plan 
(submitted under separate cover), it is that groundwater be wholly addressed under the Groundwater 
monitoring program. As such, monitoring associated with E298596 (EV_WF_SW) is addressed under 
separate cover. 

3.2 Quality Assurance/Quality Control Program 

A QA/QC program has been established to promote consistency in field protocols and methodologies, 
and the collection of high quality environmental data. Sampling activities are not only carried out to 
meet the requirements of the monitoring program, in terms of location and frequency; but to collect 
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representative samples, and minimize the potential for deterioration and/or contamination prior to 
laboratory analysis. The overall objective for the QA/QC program is to develop and implement 
procedures that ensure the collection of representative data of acceptable quality. Data quality 
indicators such as precision, accuracy and bias, representativeness, comparability, and analytical 
sensitivity are routinely used to assess data quality; and are further discussed below.  

Precision reflects the reproducibility between individual measurements of the same property. Field 
Duplicate sample precision was evaluated using a Relative Percent Difference (RPD), which is the 
difference between the duplicates as a function of their average. The following equation is used to 
calculate the RPD: 

𝑅𝑃𝐷 =  
|𝐶1 −  𝐶2|

(𝐶1 +  𝐶2)/2
 × 100 

Where:  RPD = Relative percent difference 
C1 = First measurement 
C2 = Second measurement 

Three criteria were used to evaluate each set of duplicate samples: 

 RPD of < 20% = Pass 
 RPD of >20% with results < 5 times the detection limit = Pass-1 
 RPD of > 20% and <50% with results > 5 times the detection limit = Pass-2 
 RPD of >50% with results > 5 times the detection limit = Fail 

Quality control samples and procedures specified in analytical method protocols are completed by 
respective analytical laboratories and include the following (as applicable to each analysis): 

 Initial calibration 
 Initial calibration verification 
 Continuing calibration 
 Calibration or instrument blanks 
 Method blanks 
 Laboratory control samples 
 Internal standards (including certified reference material) 
 Serial dilutions 
 Matrix spikes 
 Laboratory duplicates 

The analytical laboratory determines a Method Detection Limit (MDL) for each analyte. MDLs are 
statistically derived and reflect the concentration at which an analyte can be detected in a clean matrix 
with 99 percent confidence that a false positive result has not been reported. The analytical laboratory 
establishes Method Reporting Limits (MRLs) at levels above the MDLs for respective analytes. These 
values are based on the laboratory’s experience analyzing environmental samples and reflect the 

typical sensitivity obtained by the analytical system; they represent the level of analyte above which 
concentrations are accurately quantified. 
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The laboratory quantifies analytes at concentrations above the MRL. Analytes detected at 
concentrations between the MDL and MRL are flagged with a “J” qualifier to indicate that the value is 
an estimate (i.e., the analyte concentration is greater than or equal to the MDL and less than the 
MRL). Analytes that are not detected are reported as the MDL, and are flagged with a “U” qualifier. 

MDLs can be adjusted by the laboratory to reflect sample dilution and/or matrix interference. 

Representativeness is the degree to which data represent a characteristic of an environmental 
condition. In the field, representativeness is addressed by collecting samples at the designated water 
sampling sites and adhering to sample collection procedures. In the laboratory, representativeness is 
ensured by the proper handling and storage of samples, the use of standard performance-based 
methods, and initiation of analyses within hold times. 

Comparability is the qualitative similarity of one data set to another (i.e., the extent to which different 
data sets can be combined for use). Comparability is addressed through the use of field and 
laboratory methods that are consistent standardized procedures.  

To ensure that field activities are conducted in a manner that meets the overall data quality objective 
of the QA/QC program, sampling activities are conducted in accordance with the 2013 Edition of the 
British Columbia Field Sampling Manual (Clark, M.J.R. (editor). 20022). Environmental personal are 
trained using on-site SP&P’s as detailed in the “Teck Field Sampling Manual”.  

Field and trip blanks, and duplicate sampling were conducted throughout the year in accordance with 
procedures established in “BC Field Sampling Manual for Continuous Monitoring Plus the Collection 

of Air, Air-Emission, Water, Wastewater, Soil, Sediment, and Biological Samples,” or by suitable 

alternative procedures as authorized by the Director.  

Despite the considerable level of effort and management system tools employed to ensure water data 
are of high quality, there are instances where data quality issues occurred. A summary of instances 
and associated issues are discussed in Section 3.3 below. 

A summary of the QA/QC program associated with water quantity (i.e., flows) measurements is 
presented in Appendix C. 

3.3 QA/QC Issues 

Data quality issues encountered in 2016 were largely the result of hold time exceedances for time-
sensitive water quality parameters such as nitrate-N, nitrite-N, turbidity, and total suspended solids. 
The majority of these hold time exceedances occurred in June and July which corresponds to the 
period when Teck is collecting the most samples. A summary of data quality per analyte affected is 
listed below, with a detailed summary per water sampling site presented in Appendix D. 

 Nitrate-N: 85 of 2581 data points affected (3.3%) 
 Nitrite-N: 51 of 2222 data points affected (2.3%) 

                                                           
2  Clark, M.J.R. (editor). 2002. British Columbia Field Sampling Manual. Water, Air and Climate Change Branch, Ministry of 

Water, Land and Air Protection, Victoria, BC, Canada. 312 pp. 
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 Turbidity: 191 of 2676 data points affected (7.1%) 
 Total Suspended Solids: 50 of 2736 data points affected (1.8 %) 
 Total Dissolved Solids: 74 of 1588 data points affected (4.7 %) 
 Ortho-Phosphate: 29 of 1603 data points affected (1.8%) 
 Phosphorous: 2 of 1821 data points affected (0.1 %) 
 BOD: 1 of 447 data points affected (0.2%) 

 

In addition to the above-listed, the precision of laboratory results were evaluated using duplicate 
samples. RDP calculations as described in Section 3.2 were performed on all duplicate samples 
taken. Throughout 2016 there was a total of 323 duplicates samples conducted, resulting in 22,025 
parameters being evaluated for RPD. Of the 22,025 parameters that were evaluated 135 did not to 
meet acceptable RPD assessment criteria. This represents 0.6% of the analyses completed. 

A summary of 2016 RPD samples below assessment criteria is presented in Appendix D. Full 
evaluation tables are available upon request. 

There were 28 instances in 2016 when the method detection limits for beryllium was elevated above 
the British Columbia approved and/or working water quality guidelines at receiving environment 
monitoring sites. This occurred when dilution of the sample was required due to occurrences of high 
suspended solids concentrations. As a result, there are uncertainties associated with actual beryllium 
concentrations for these instances and if the guideline was exceeded. Teck has initiated additional 
analysis with the lab to mitigate the detection limit uncertainty and confirmed with the lab that going 
forward they will apply the lower method detection limit for beryllium to reduce uncertainties 
associated with actual concentrations. 

There were instances in 2016 when mercury detection limits were elevated above the BC FAL WQG. 
In 2016 Teck endeavored to resolve this issue by implementing procedures for ultra-trace mercury 
analysis with a method detection limit of 0.00050 μg/L in place of the standard mercury analysis. The 
new ultra-trace mercury sampling standard was implemented at all sites in February 2016.  

In addition to the above there were several instances when issues with calibration and/ or function of 
field equipment occurred. A summary of issues with field equipment is provided in Appendix D.  

There were no recorded issues of contamination of field or trip blanks in 2016.  

On December 17, 2015, an amendment to Permit 107517 was granted to temporarily allow use of 
E304613 (LC_LC7DSTF) as a ‘LC7 alternate location’ for the collection of water samples when 

access to E216144 (LC_LC7) was restricted. This restriction is due to safety concerns with the 
progression of the MSX Short Dump and the position of MSA North (MSAN) Ponds below the 
potential runout zone of the dump. As per Clause 1.1.2.1 of the amendment, paired sampling was 
conducted twice in 2016 for E304613 (LC_LC7DSTF) and E216144 (LC_LC7), and the results have 
been compared using the method of statistical evaluation (T-Test) previously provided in the Teck 
Memorandum on October 27, 2015 (Appendix H). As the ‘LC7 alternate’ monitoring site is located 

~400 m downstream (in a safe sampling zone) of the original sampling location (MSAN Pond / 
LC_LC7), a comparison of the water quality was required to ensure there is not a significant different 
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between the two sites. In all cases, the P-values were less than the corresponding critical P-value, 
which verifies acceptance of the hypothesis that no significant difference exists between the two 
datasets. Appendix H provides a summary of this comparison.  

In summary, despite the above-mentioned limitations, data collected in 2016 were predominantly of 
high quality and met requirements of the monitoring program. 

3.4 Toxicity Testing Program 

Acute Toxicity testing is carried-out at a number of sampling sites on a quarterly basis. Biological test 
methods routinely employed include: 

 Acute Lethality Test using Rainbow Trout; universal method: EPS 1/RM/9 
 Acute Lethality Test using Daphnia spp.; universal method: EPS 1/RM/11 
 Toxicity Tests using Early Life Stages of Salmonid Fish (Rainbow Trout); universal method 

EPS 1/RM/28-1E) 
 Growth Inhibition Test using a Freshwater Alga; report EPS 1/RM/25 
 Test of Reproduction and Survival using the cladoceran Ceriodaphnia dubia; report EPS 

1/RM21 
 Fathead Minnow, Pimephales promelas, Larval Survival and Growth Test U.S. Environmental 

Protection Agency (EPA) Method 1000.0 

In addition to the above-listed standard methods, a modified 28-day water-only test with the 
amphipod, Hyalella azteca is also completed. This test is not a standard test but rather has been 
modified from “Methods for measuring the toxicity and bioaccumulation of sediment-associated 
contaminants with freshwater invertebrates (second edition)”, EPA/600/R-99/064.  

Section 10.2.4 of Permit 10517 dated May 2016 requires that Teck report annually on the Chronic 
Toxicity program. Chronic toxicity tests were completed in 2016 in accordance with Section 9.8 of 
Permit 107517. 

Biological tests and associated QA/QC measures are completed in accordance with the above-listed 
methods by the biological testing laboratory; and are detailed in biological testing reports.  

 Spills and Incidents 

There were a total of 138 reportable spills recorded at Teck Operations in the Elk Valley in 2016. 
Table 17 below shows a summary of spills by site. The most common substance spilled was 
Fuels/lubricants. Appendix G contains a detailed list of all spills that occurred in 2016 including a 
reference to the Provincial Emergency Program (PEP) report number. All spills were responded to as 
per Teck spill response procedures. For more information on the remedial actions associated with 
spills in 2016 refer to the reported information associated with the incident numbers referenced in 
Appendix G and to the annual discharge reports from each operation, submitted under separate 
cover.  
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There was one spill reported to water in 2016. Teck’s Community and Aboriginal Affairs office in 
Sparwood received a report of dust accumulation on the surface of Grave Lake which is located south 
east of Line Creek Operation (LCO). The source of dust in this incident has not been determined. All 
operations have dust management programs. 

 

Table 16. Summary of spills that occurred at Teck’s mines in the Elk Valley in 2016. 

Site Number of Spills 

CMO 7 

EVO 28 

FRO 35 

GHO 48 

LCO 20 

 

 Monitoring Results 

Water sampling results are not only used to evaluate compliance (refer to Section 2) but are also used 
to evaluate water quality relative to authorized discharge limits at point source discharges, and key 
receiving environment sampling sites in relation to SPOs and/or approved/working water quality 
guidelines. These data in turn are ultimately used to evaluate the overall effectiveness of the ABMP 
and its implementation and contribute to Adaptive Management of water quality in the Elk Valley. The 
following section summarizes receiving environment monitoring results in relation to approved/ 
working water quality guidelines. In addition and as outlined in Section 10.2.4 of Permit 107517, the 
following section evaluates trends for Order-defined constituents of interest (i.e., selenium, nitrate-N, 
sulphate, and dissolved cadmium) at significant source sites (i.e., dormant and active waste rock 
dumps), and key receiving environment sites (i.e., Order stations). Because selenium, nitrate-N, 
sulphate, and cadmium have permitted limits (refer to Section 2), they are not compared to the British 
Columbia approved/working freshwater aquatic life water quality guidelines. A summary of surface 
water quantity monitoring results is provided in Appendix C. 

5.1 Surface Water Quality – Receiving Environment  

In 2016 a total of 208,161 analyses were completed on water samples as required under the 
monitoring program; excluding analytes with specified permit limits or SPOs (i.e., selenium, nitrate-N, 
sulphate, and dissolved cadmium). Of those 294 (<0.2 percent) were identified as having 
concentrations above a British Columbia approved/working freshwater aquatic life water quality 
guideline (BC FAL WQG) at a site designated as a receiving environment monitoring location in 
Permit 107517. Figure 32 shows a summary of these instances compared to total samples taken by 
parameter.  
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Figure 32 Summary of instances of concentrations measured above BC FAL WQG at receiving environment monitoring 
locations compared to total number of samples taken by parameter. 

 
A summary of analytes and associated sampling sites in which a detected analytical concentration 
was measured above an approved or working water quality guideline is presented in Table 18, with a 
detailed list (includes samples with elevated MDLs) presented in Appendix E.  

Table 17. Summary of receiving environment water sampling sites where concentrations were measured above a British 
Columbia Approved or Working Freshwater Aquatic Life Water Quality Guideline in 2016. 

EMS ID Location Code Parameter Number of 
Instances 

0200111 EV_ER2 Iron 1 

0200201 FR_FR2 Mercury - ultra trace 3 

0200203 
 

EV_MC3 
 

Iron 2 

Mercury - ultra trace 14 

0200209 
 

CM_CC1 
 

Cobalt 36 

Nitrite as N 22 

0200251 FR_FR1 Mercury - ultra trace 2 

0200378 GH_FR1 
Aluminum 5 

Mercury - ultra trace 5 

0200393 EV_ER1 
Iron 1 

Mercury - ultra trace 9 

E102714 GH_TC1 Mercury - ultra trace 2 

E216777 FR_UFR1 Mercury - ultra trace 2 

E258175 CM_MC1 Mercury - ultra trace 5 
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Total Iron

Total Mercury

Total Uranium

Dissolved Aluminum

Nitrite as N

Total Cobalt

Total Iron
Total

Mercury
Total

Uranium
Dissolved
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Nitrite as
N

Total
Cobalt

Number of Samples <BCWQG 1089 984 1042 1089 1054 1054

Number of Samples > Chronic
BCWQG

0 127 54 6 18 42

Number of samples >Acute
BCWQG

7 0 0 1 0 0



Permit 107517 Annual Report  

Teck Coal Limited  Page 58 
March 31, 2017   
 

EMS ID Location Code Parameter Number of 
Instances 

E258937 
 

CM_MC2 
 

Cobalt 6 

Nitrite as N 5 

Mercury - ultra trace 1 

E261958 LC_WLC Uranium 50 

E287432 GH_COUGAR Mercury - ultra trace 3 

E287437 GH_BR_F 
Aluminum 1 

Mercury - ultra trace 2 

E288273 LC_DC3 Mercury - ultra trace 16 

E293369 LC_LCUSWLC Nitrite as N 1 

E298591 EV_FC1 Mercury - ultra trace 7 

E298592 EV_BLM2 
Iron 1 

Mercury - ultra trace 12 

E298593 EV_TC1 Mercury - ultra trace 2 

E300071 
 

FR_FRCP1 
 

Uranium 4 

Mercury - ultra trace 3 

E300090 GH_ERC Mercury - ultra trace 1 

E300091 EV_MC2 
Iron 1 

Mercury - ultra trace 16 

E300097 FR_FRRD Mercury - ultra trace 1 

E305875 GH_NNC Mercury - ultra trace 2 

E305876 GH_ER1A Mercury - ultra trace 2 

E305878 GH_ERSC4 Mercury - ultra trace 2 

E294312 RG_ELKORES 
Aluminum 1 

Mercury - ultra trace 9 

E300230 RG_DSELK 
Iron 1 

Mercury - ultra trace 5 

200203 EV_MC3 Mercury - ultra trace 1 

 

The majority of instances where concentrations were measured above guideline in 2016 were for total 
mercury. The BC FAL WQG for mercury is based on the percent of methyl mercury present. For the 
purposes of revising Teck’s monitoring protocol for mercury sampling and interpretation of mercury 

results, Teck has started sampling for methyl mercury. 48 methyl mercury samples were collected in 
2016. Results for all methyl mercury samples taken in 2016 were below the method detection limit of 
< 0.000050 ug/L. Concurrent methyl mercury samples were not available with all of the mercury 
samples. Teck uses the lowest guideline to compare against measured mercury concentrations when 
a methyl mercury sample is not available.  

Exceedances of the BC FAL WQG for mercury downstream of authorized discharges generally 
occurred at similar times as guideline exceedances at monitoring locations upstream of mine 
influence. These exceedances correlate well to instances of elevated TSS both upstream and 
downstream of Teck’s mines indicating that the detected total mercury concentrations were from 
mercury in suspended solids, a portion of which originated upstream of mining operations. Figure 33 



Permit 107517 Annual Report  

Teck Coal Limited  Page 59 
March 31, 2017   
 

shows Mercury trends in water courses upstream (blue) and downstream (orange) of mining areas in 
the Elk and Fording Rivers and Michel creek.  

   

Figure 33. Mercury and TSS concentrations in the Fording River (top), Elk River (middle) and Michel Creek (bottom) 
results from upstream monitoring stations are shown in blue and downstream in orange.  

Note: The BC FAL WQG is dependent on the content of methyl mercury. The lowest guideline is shown here. 
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Teck is in the process of collecting additional methyl mercury data to help identify the applicable 
guideline for future comparisons and revise sampling procedures.  

The second most common guideline exceedance was uranium. Of the 54 observed concentrations 
above of the long term guideline for uranium in the receiving environment, 50 (93 percent) were 
recorded at E261958 (LC_WLC) with the remaining 4 (7 percent) recorded at E300071 (FR_FRCP1). 
The BC FAL WQG FAL for uranium is a working guideline and represents the lower fiducial limit of the 
Species Sensitivity Distribution developed by the Canadian Council of Ministers of the Environment 
(CCME).  

For additional context and comparative purposes, total uranium concentrations are also compared to 
the short- and long-term CCME FAL guidelines see Figures 34 and 35. 

  

Figure 34. Total uranium concentrations recorded at water sampling site E261958 (LC_WLC) 

Note:  Total uranium concentrations are plotted in relation to the CCME short-term (0.033 mg/L; solid grey line) and long-
term (0.015 mg/L; dashed grey line), and the BC FAL WQG working guideline (0.0085 mg/L; solid black line). 

As illustrated within Figure 34, uranium concentrations recorded at E261958 (LC_WLC) routinely 
exceed the BC water quality working guideline, and during low-flow periods, the CCME long-term 
water quality guideline; while always remaining below the CCME short-term water quality guideline. 
Despite the fact that uranium concentrations at E261958 (LC_WLC), which is non fish bearing, are 
elevated relative to water quality guidelines, concentrations hydrologically down-gradient receiving 
environment sampling sites (i.e., 0200337 (LC_LC3)) remain below BC WQG. Additional information 
associated with this portion of LCO is detailed within the Local Aquatic Effects Monitoring Program for 
Line Creek submitted under separate cover. 

Grab samples collected at E300071 (FR_FRCP1) are observed to exceed the BC working guideline in 
two instances in 2016. As shown in figure 35, all exceedances occur during the winter months, during 
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which, as discussed in Section 2.3, this location is not representative of water quality in the Fording 
River, but rather primarily water from local discharges. Uranium concentrations at the discharge 
monitoring location in Cataract creek are elevated above the BC FAL WQG FAL (Figure 35) and are 
representative of Cataract Creek uranium concentrations at the FRO compliance point during the low 
flow period.  

The effect of uranium concentrations and other water quality constituents on aquatic life in the Fording 
River will be evaluated in the Regional Aquatic Effects Monitoring Program (RAEMP). Teck also has 
an ongoing chronic toxicity program in the Fording River which will provide an indication of effect of 
water quality constituents on aquatic life. 

 

Figure 35. Total uranium concentrations recorded at water sampling sites E261958 (LC_WLC) and 0200337 
(LC_LC3). 

Note:  Total uranium concentrations are plotted in relation to the CCME short-term (0.033 mg/L; blue dashed line) and 
long-term (0.015 mg/L; solid blue line), and the BC FAL WQG working guideline (0.0085 mg/L; dashed black line). 

Total iron exceedances were limited to one or two samples at six monitoring locations. Exceedances 
of the BC FAL WQG for iron primarily occurred in the spring. Similar to mercury samples, 
exceedances coincided with elevated concentrations upstream of mining operations. Figure 36 shows 
iron concentrations in the Elk River and Michel creek upstream (blue) and downstream (orange) of 
mining operations. There were no observations of exceedances of the iron guideline in the Fording 
River.  
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Figure 36. Iron concentrations in the Elk River (top) and Michel Creek (bottom) upstream and downstream of mining 
operations.  
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Elevated cobalt levels were observed downstream of Coal Mountain Operation (CMO) at compliance 
point E258937 (CM_MC2). As shown in Figure 37, cobalt concentrations were occasionally elevated 
above the 30 day average guideline at the compliance point but never exceeded the maximum 
guideline. The main sources of cobalt are the 14 Pit horizontal drain discharge and 34 Pit dewatering. 
These sources both discharge to the main sedimentation ponds system (CM_SPD) which decants to 
Corbin Creek 0200209 (CM_CC1).  

 
Figure 37. Cobalt concentrations at discharge E102488 (CM_SPD) and receiving stations 0200209 (CM_CC1), E25937 
(CM_MC2) at Coal Mountain Operation. (Note the log scale on the y-axis). 
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Elevated nitrite concentrations were also observed downstream of CMO in 2016 (Figure 38). 
Concentrations at CMO’s Compliance Point were occasionally elevated above the 30 day water 
quality guideline but did not exceed the maximum guideline. The main sources of nitrite are pit 
dewatering and plant discharges. 

 
Figure 38. Nitrite concentrations at discharge E102488 (CM_SPD) and receiving stations 0200209 (CM_CC1), E25937 
(CM_MC2) at Coal Mountain Operation.  

Note:  The BC FAL WQG for nitrite is chloride dependent. The guidelines plotted above reflect chloride concentrations at CM_CC1 and 
CM_MC2. Nitrite concentrations are on a logarithmic scale 

Teck is in the process of developing a Water Management Plan (WMP) for CMO which will be utilized 
to inform water management decisions required to achieve both short- and long-term water quality 
objectives as CMO moves into care and maintenance and closure. The WMP will outline additional 
water management and mitigation activities to address water-related risks, meet permit limits and 
continually improve by reducing sediment and mine-related constituent loads.  
 
In addition to the above-mentioned and as outlined within Appendix E, there were recorded 
exceedances for field based parameters (i.e., pH, temperature, and dissolved oxygen). There were 29 
recorded exceedances out of 2063 individual field data points collected or 1.4 %. A summary of field 
parameters and associated sampling sites in which a concentration was identified as exceeding an 
approved or working water quality guideline is presented in Table 19, with a detailed list presented in 
Appendix E.  
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Table 18. Summary of field measurements that exceeded BC FAL WQG in 2016 

EMS ID Location Code Parameter Number of 
Exceedances 

0200337 LC_LC3 pH 1 

0200393 EV_ER1 pH 1 

E102714 
 

GH_TC1 
 

Dissolved Oxygen 2 

Temperature 3 

E216777 FR_UFR1 pH 1 

E216778 FR_HC1 pH 1 

E261958 LC_WLC pH 1 

E293369 LC_LCUSWLC pH 1 

E298594 EV_SPR2 Dissolved Oxygen 4 

E300071 FR_FRCP1 pH 1 

E300097 FR_FRRD Dissolved Oxygen 1 

E305875 GH_NNC Dissolved Oxygen 2 

E305878 GH_ERSC4 Dissolved Oxygen 1 

E294312 RG_ELKORES pH 1 

E300230 RG_DSELK Temperature 8 

 

With the exception of temperature, field measurements rely on equipment calibration. As noted in 
Section 3.3, there were a number of calibration issues associated with field measurements and as 
such, pH measurements identified as being outside the guideline range should be considered with 
that context. This is supported by the fact that all laboratory determined pH values were within the BC 
FAL WQG range (6.5 – 9.0 standard units). As a result, it is not anticipated that field-based pH 
readings were accurate on those occasions. Similarly, although instantaneous measurements of 
dissolved oxygen were recorded to be less than the long-term BC FAL WQG (8.0 mg/L), they were 
consistently above the instantaneous minimum BC FAL WQG value of 5.0 mg/L.  

Figures 39 shows field temperature measurements at Order Stations and Compliance Points. There 
are clear seasonal temperature trends at all locations. Temperatures at the Elko Reservoir 
(RG_ELKORES) and Lake Koocanusa (RG_DSELK) are typically higher than temperatures in the Elk 
and Fording Rivers. 
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Figure 39. Field temperature measurements at Order Stations (top panel) and Compliance Points (bottom panel) in 
2016. 

 

5.2 Order-Defined Constituents of Interest 

Permit 107517 takes an area based approach to authorizing and managing water quality constituents 
of interest, specifically selenium, nitrate, sulphate, and cadmium (i.e., the Order-constituents). The 
following section discusses the four Order-constituents in relation to key receiving environment 
sampling sites (i.e., Order stations) and source sites (i.e., waste rock dumps). Unlike Section 2.2, the 
following section does not evaluate compliance. Similarly, given that Order-constituents are evaluated 
relative to SPOs, the focus is not if BC FAL WQG are exceeded. Rather, the focus is on temporal 
patterns observed and how upstream source sites (i.e., waste rock dumps) may affect downstream 
water quality. As part of this evaluation, a distinction is made relative to waste rock dump status (i.e., 
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active versus dormant). For purposes herein, a dormant waste rock dump is defined as not having 
any new waste deposited for a period of ≥1 year; while an active waste rock dump is defined as 
receiving or having received waste rock within the past year (i.e., <1 year).  

5.2.1 Selenium 

Total selenium concentrations within the Valley have been increasing since the 1990’s and based on 
data collected by Environment Canada and its partners at long-term water quality monitoring station 
BC08NK0003 in the Elk River (at Highway 93 bridge South of Elko, BC), have been observed to 
exceed the BC FAL WQG (2 µg/L) since approximately 1993, see Figure 40. Selenium concentrations 
at BC08NK0003 steadily increased reaching a peak concentration (~8.2 µg/L) in approximately late-
2013/early-2014. Similar temporal patterns can be seen at upstream Order Stations, see Figure 41.  

 

Figure 40. Total selenium concentrations recorded at water quality surveillance monitoring station BC08NK0003 
in the Elk River. 

Note:  Data were accessed from http://www.ec.gc.ca/eaudouce-freshwater/default.asp?lang=En&n=EFDA57C6-1 on Feb 
21, 2017.At that time, data were available up to May 2016. Labels along the x-axis represent a year and are 
labelled with the twelfth month of that year. Therefore and as an example, December 1996 is represented as “D-
96” along the x-axis, with the illustrated range being December 1985 (“D-85”) to December 2015 (“D-15”). 

Based on data collected to date, selenium concentrations at Order Stations in the Fording River (at 
0200378 (GH_FR1) and 0200028 (LC_LC5)) were highest in 2013–2014, see Figure 41. Similar 
patterns are less discernable at downstream Order stations. 
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Figure 41. Total selenium concentrations recorded at order stations. 

Note:  Order stations include: 0200378 (GH_FR1), 0200028 (LC_LC5), E206661 (GH_ER1), 0200027 (EV_ER4), 200393 
(EV_ER1), E294312 (RG_ELKORES), and E300230 (RG_DELK). With the exception of E300230 (RG_DELK) where an 
average concentration from three depths is plotted, data plotted herein represent instantaneous grab samples. 

Selenium temporal patterns expressed at Order Stations are influenced by patterns observed at water 
sampling sites associated with waste rock dumps (i.e., sources).  

Figure 42 is comprised of four quadrants which illustrate total selenium concentrations recorded at 
water sampling sites associated with the waste rock dumps compared to concentrations at relevant 
Compliance Points and Order stations. Water sampling sites in the upper Fording River (upstream of 
0200378 (GH_FR1)) are shown in on the upper left. Water sampling sites associated with the lower 
Fording River (upstream of 0200028 (LC_LC5)) are shown on the upper right. Water sampling sites 
associated with the Elk River (upstream of 0200027 (EV_ER2)) are shown on the lower left. Water 
sampling sites associated with the Michel Creek (upstream of E300091 (EV_MC2)) are shown on the 
lower left. For purposes of illustration, active waste rock dumps have been illustrated using a triangle, 
dormant waste rock dumps using a square, and downstream stations a circle. 
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Figure 42. Total selenium concentrations at key source sites in the upper Fording River (top Left), lower Fording River (top right), upper Elk River (bottom left) and Michel Creek (bottom right) compared to relevant Order stations.  

Note: Active waste rock dumps are depicted using triangles, dormant waste rock dumps with squares, and downstream monitoring locations with circles.  

         Monitoring at GH_LC2 and GH_WC2 is not required under 107517, however this data is included from these stations instead of GH_LC1 (E257796) and GH_WC1 (E257795) to show long term trends at Leask and Wolfram creeks.
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Based on data collected to date, it does not appear that waste rock dump status (active vs. dormant) 
directly influences surface water selenium concentrations. However and as illustrated within Figure 
42, selenium concentrations from some upstream sources have a direct effect on the patterns of 
selenium concentrations observed in downstream receiving environments. 

5.2.2 Nitrate-N 

Similar to selenium, nitrate-N concentrations have increased within the Valley. Based on data 
collected by Environment Canada and its partners at long-term water quality surveillance monitoring 
station BC08NK0003, nitrate concentrations (see Figure 43), follow a similar pattern observed for 
selenium at this station (refer to Figure 40). Nitrate-N data collected and presented for monitoring 
station BC08NK0003 is for [nitrate + nitrite]-N; and as such, slightly over-estimates actual nitrate 
concentrations. However, for purposes of illustrating the overall trend to date it represents the oldest 
and most consistent data set. 

 
Figure 43. [Nitrate + Nitrite] Concentrations recorded at water quality surveillance monitoring station BC08NK0003 
in the Elk River. 

Note:  Data were accessed from http://www.ec.gc.ca/eaudouce-freshwater/default.asp?lang=En&n=EFDA57C6-1 on Feb 
21, 2017. At that time, data were available up to May 2016. Labels along the x-axis represent a year and are 
labelled with the twelfth month of that year. Therefore and as an example, December 1996 is represented as “D-
96” along the x-axis, with the illustrated range being December 1985 (“D-85”) to December 2015 (“D-15”). The BC 
FAL WQG for nitrate-N is for illustration purposes only as the data plotted are [nitrate + nitrite]-N. 



Permit 107517 Annual Report  

Teck Coal Limited  Page 71 

March 31, 2017 

Temporal variability observed in nitrate + nitrite data at BC08NK0003 tracks very closely to that 
observed in the selenium data. Similar temporal patterns can also be seen at upstream Order 
Stations.  

Based on data collected to date, nitrate-N concentrations at 0200378 (GH_FR1) and 0200028 
(LC_LC5) the highest concentration was measured in 2014, see Figure 44. Similar patterns are less 
distinct at downstream Order stations (e.g., 200393 (EV_ER1)) where nitrate-N concentrations are 
lower to begin with (e.g., E294312 (RG_ELKORES), E300230 (RG_DELK)).
 

 
 
Figure 44. Nitrate-N concentrations recorded at order stations. 

Note:  Order stations include: 0200378 (GH_FR1), 0200028 (LC_LC5), E206661 (GH_ER1), 0200027 (EV_ER4), 200393 
(EV_ER1), E294312 (RG_ELKORES), and E300230 (RG_DELK). With the exception of E300230 (RG_DELK) where an 
average concentration from three depths is plotted, data plotted herein represent instantaneous grab samples. 

Like selenium, nitrate temporal patterns expressed at Order Stations are associated with 
concentrations observed at key waste rock dumps see Figure 45. Consistent with selenium data 
plots, water sampling sites in the upper Fording River (upstream of 0200378 (GH_FR1)) are shown 
in on the upper left. Water sampling sites associated with the lower Fording River (upstream of 
0200028 (LC_LC5)) are shown on the upper right, Water sampling sites associated with the Elk 
River (upstream of 0200027 (EV_ER2)) are shown on the lower left. Water sampling sites 
associated with the Michel Creek (upstream of E300091 (EV_MC2)) are shown on the lower left. 
Active waste rock dumps are depicted using triangles, dormant waste rock dumps with squares, 
and Order Stations with circles.  

A key difference from the selenium data above is that nitrate concentrations associated with some 
dormant waste rock dumps appear to have a decreasing trend, or have remained fairly constant. This 



Permit 107517 Annual Report  

Teck Coal Limited  Page 72 

March 31, 2017 

is consistent with the conceptual model for nitrate release which is that elevated nitrate concentrations 
in watercourses downstream of Teck’s waste rock spoils are due to residual nitrogen compounds from 
explosives used during mining. These are expected to decrease over time via rinsing. 
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Figure 45. Nitrate- N concentrations at key source sites in the upper Fording River (top Left), lower Fording River (top right), upper Elk River (bottom left) and Michel Creek (bottom right) compared to relevant Order stations. 
Note: Active waste rock dumps are depicted using triangles, dormant waste rock dumps with squares, and downstream monitoring Locations with circles.  

Monitoring at GH_LC2 and GH_WC2 is not required under 107517, however this data is included from these stations instead of GH_LC1 (E257796) and GH_WC1 (E257795) to show long term trends at Leask and Wolfram creeks. 
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5.2.3 Sulphate and Cadmium 

Concentrations of both Sulphate and Cadmium are below the thresholds for which treatment would be 
required under the Elk Valley Water Quality Plan, as such; no treatment is planned for Sulphate and 
Cadmium. There are spatial and temporal patterns observed in sulphate data that mirror those of 
selenium; and are understood to reflect the oxidation of sulfur-bearing minerals within the waste rock 
dumps (e.g., pyrite). Based on data collected to date, sulphate concentrations recorded at Order 
stations sites show an increasing trend peaking in 2013–2014 and then maintaining a fairly constant 
seasonal pattern, see Figure 46. Like selenium, sulphate temporal patterns expressed at Order 
Stations are associated with concentrations observed at key waste rock dumps, see Figure 47. 
 

 
Figure 46. Sulphate concentration trends at Order Stations.
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Figure 47. Sulphate concentrations at key source sites in the upper Fording River (top Left), lower Fording River (top right), upper Elk River (bottom left) and Michel Creek (bottom right) compared to relevant Order stations. 
 
Note: Active waste rock dumps are depicted using triangles, dormant waste rock dumps with squares, and Order Stations within the Fording River with circles.  

Monitoring at GH_LC2 and GH_WC2 is not required under 107517, however this data is included from these station instead of GH_LC1(E257796) and GH_WC1(E257795) to show long term trends at Leask and Wolfram creeks. 
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Unlike other Order-defined constituents of interest, temporal and spatial trends in cadmium data are 
less apparent, see Figure 48. Rather and as noted in the ABMP, seasonal cadmium trends within the 
receiving environment appear to be driven by background conditions. Elevated Cadmium 
concentrations have been observed locally in some tributaries in the valley; however, concentrations 
in the receiving environment have remained below SPOs. Continued surface water monitoring for this 
constituent will help improve clarity and ability to discern relationships and patterns. 

  

Figure 48. Dissolved cadmium concentrations at Order Stations. 

Note:  Active waste rock dumps are depicted using triangles, dormant waste rock dumps with squares, and Order Stations 
within the Fording River with circles. Note the y-axis is on a logarithmic scale. 

5.3 Toxicity  

5.3.1 Acute Toxicity 

Four hundred and fifty one (451) acute toxicity tests were completed as part of the surface water 
monitoring program in 2016. Of those, seven (7) D. magna tests performed at 20◦C were recorded as 
having >50% mortality and as such are considered failed test results. A summary of all test results in 
addition to the detailed biological test reports is provided in Appendix F. 

In response to the failed toxicity testing results, Teck followed the requirements of Permit 107517 
Section 10.2.2 with respect to confirmatory testing (including the completion of Toxicity Identification 
Evaluation (TIE) investigations), took immediate corrective action where possible and provided all 
follow up test information to the MOE when it became available.  

The investigation into failed test results suggests that laboratory procedures of warming water 
samples to 20 ± 2°C (i.e., above field temperature conditions) may be influencing precipitation 
reactions within the test, and subsequently affecting D. magna survival. TIEs have been completed 
and indicated that a mineral precipitate was forming within test chambers and on the D. magna. 
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Mineral precipitation observations and saturation indices calculations (refer to 2015 Permit 107517 
Annual Water Quality Monitoring Report) have not conclusively identified the mineral precipitate as 
calcite, as many carbonate minerals are affected by the laboratory methods of warming test waters.  

Testing in 2016 at sample location with previous failed tests results, was completed using split-
samples, with one split being assessed at the standard lab method temperature and the other split 
sample at the field surface water temperature measured at the time of sampling or 10° ±2°C 
whichever is higher. This minimum temperature of 10°±2°C was selected because D. magna do not 
survive well in cold water. Compliance has been evaluated against test results conducted at the 
standard lab method temperature. Results from the tests administered at 10oC are shown for context 
as this temperature is considered more representative of field conditions. Table 16 summarizes the 
failures of acute toxicity tests that occurred in 2016 as well as the results of test performed at 10°C. 
One of the tests performed at 10°C resulted in >50% mortality. Field temperature measurements 
taken at the time of the acute toxicity samples are also shown. All field temperature measurements 
taken at the time of failed acute toxicity samples are well below 20°C. 

Table 19. Failed acute toxicity tests and results for test performed at 20o and 10°. 

EMS Site ID Date Test 

Acute Toxicity 
Tests - Percent 

Mortality 
Field Temp 

°C 
20°C 10°C 

E298590 EV_DC1 2/2/2016 48-Hour Daphnia magna 100 * 0 

E261897 FR_SP1 2/4/2016 48-Hour Daphnia magna 63.3 0 3.9 

0200384 GH_CC1 2/3/2016 48-Hour Daphnia magna 100 40 0.2 

E291569 LC_WTF_OUT 3/28/2016 48-Hour Daphnia magna 80 0 4.2 

0200384 GH_CC1 5/10/2016 48-Hour Daphnia magna 100 0 4.6 

0200384 GH_CC1 8/2/2016 48-Hour Daphnia magna 100 53 8.4 

E291569 WL_BFWB_OUT_SP21 8/15/2016 48-Hour Daphnia magna 90 0 10.7 

Note: No acute toxicity test was performed at 10oC for the sample taken at EVO Dry Creek (EV_DC1) on February 2, 2016. 

In the case of three of the seven 48-hr Daphnia magna toxicity test failures, follow up or duplicate 
analyses indicated <50% mortality. These instances and results are described below: 

EV_DC1: On February 2, 2016, a 48 hr D. magna single concentration toxicity test was collected at 
the Dry Creek Sedimentation Pond Decant to Harmer Creek (EMS ID E298590) which resulted in 
100% mortality for Daphnia magna at 20o C. EVO conducted additional sampling on February 15 and 
results for Daphnia magna were 0% mortality when analyzed at 20oC and at 10oC. 

LC_WTF_OUT: On March 28, 2016, a 48 hr D. magna single concentration toxicity test was 
conducted on the WLC AWTF Effluent by Nautilus Environmental which resulted in 80% mortality at 
20°C. A duplicate sample collected from this location on the same day had been saved in the 
refrigerator at 4°C and upon receipt of the failure notification, sample was immediately sent to the lab 
for D. magna toxicity testing. The second test was conducted at 100% concentration and as a dilution 
series. No mortality was observed in the second test including all dilution series. Also, additional 
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samples were collected on March 31 for D. magna toxicity tests (at 20°C and 10°C) and all passed. A 
toxicity identification evaluation program did not identify the original cause of toxicity.  

On August 15, 2016, a 48 hr D. magna single concentration toxicity test was conducted on the WLC 
AWTF Effluent by Nautilus Environmental which resulted in 90% mortality at 20°C. An additional 48 hr 
D. magna single concentration toxicity test of the effluent at 10oC resulting in 0% mortality. The 
temperature of the WLC AWTF Effluent water on August 15 was 10.7°C. A duplicate sample was also 
tested by Maxxam at 20°C which passed the D. magna toxicity test with 0% mortality. Nautilus re-
tested the toxicity with reserve sample at a 100% concentration and dilution series. The reanalysis 
(conducted within five day hold times) at 20oC resulted in 27% mortality at 100% and 0% mortalities 
for all dilution series. Additional samples were taken on August 18 and 19 and sent to both Nautilus 
and Maxxam for 48 hr D. magna single concentration toxicity tests and 96 hr Rainbow trout single 
concentration toxicity tests which resulted in all tests passing. 

On both 48 hr D. magna toxicity test results failures from the WLC AWTF effluent there are notable 
discrepancies in the test results including: the different results for duplicate samples from Maxxam 
and Nautilus at 20°C; retests showing different results; and test results conducted at 10°C. This test 
phenomenon is observed throughout the Elk Valley in mine affected waters with high alkalinity and 
hardness. Teck is investigating the D. magna test results and how influent water chemistry, laboratory 
organism differences, and temperature differences influence D. magna toxicity test results. The 
results from these investigations may inform test protocol and aid in interpreting future results. 

Three out of the remaining four Daphnia magna toxicity test failures were collected at Cataract Creek 
which is planned for treatment to improve water quality. Teck is committed to addressing the issue of 
precipitate/calcite management in the valley. Identification of priority tributaries for calcite 
management is complete as per Permit requirements and calcite management permitting is 
underway. 

A summary of all acute toxicity samples taken is available in Appendix F as well as a copy of all lab 
reports and Toxicity Identification Evaluation (TIE) tests.  

During review of the lab reports for the completion of this report, it was discovered that the electronic 
upload file that CMO received from the lab for the November 2, 2016 96 hr Rainbow Trout single 
concentration test at E298733 (CM_PC2) had a transcription error.  The results was reported as 0% in 
the electronic upload file by the lab and was therefore uploaded into the EMS Database and reported 
in the Q4 report as such. The correct value is shown in Appendix F and the data error will be fixed in 
the EMS Database. 

5.3.2 Chronic Toxicity 

Section 10.2.4 of Permit 10517 dated May 2016 requires that Teck report annually on the Chronic 
Toxicity program. Chronic toxicity tests were completed in 2016 in accordance with Section 9.8 of 
Permit 107517. A detailed summary of test results and associated laboratory reports has been 
prepared and is submitted under separate cover.  
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5.4 West Line Creek Active Water Treatment Facility 

Teck Coal Limited (Teck) West Line Creek Active Water Treatment Facility (WLC AWTF) completed 
commissioning and began its first year of operations on February 1, 2016. The WLC AWTF treats the 
entire flow from West Line Creek and augments flows as necessary with Line Creek, reducing both 
total selenium and nitrate in the receiving environment in accordance with Permit 107517. During the 
formal operational period in the 12 months from February 2016 to January 31, 2017, approximately 
1,980,000 m3 of creek water was treated in the plant and 530 kg of selenium and 40,958 kg of nitrate 
as nitrogen (NO3-N) was removed. 

5.4.1 Selenium Speciation 

As part of the review and investigation on the WLC AWTF analytical results, Teck identified that the 
discharge water from the facility contains selenium in different forms (i.e. species like selenite) that 
may be more bioavailable than selenate, which is the predominant selenium species in the receiving 
environment.  

Due to the presence of alternative selenium species in the discharge water, the full environmental 
benefits of selenium removal may be compromised depending upon their relative bioavailability. 
Current data indicates there is no impact on acute aquatic health and enhanced monitoring is 
underway to confirm there is no unacceptable chronic impacts on aquatic health while the issue is 
addressed.  In 2016, the plant successfully removed 95% of selenium and 99% of nitrate and there 
continues to be an overall benefit from the plant’s ongoing successful removal of nitrate. 

Identifying and implementing a solution to this challenge is a priority for Teck and a dedicated team of 
both internal and external experts have been engaged to assess solutions. In 2016 and into 2017 the 
following work was advanced to address the challenge, including:  

 collecting selenium speciation samples within the plant process; 

 reviewing plant operations, maintaining plant stability and establishing a baseline of 
selenium speciation;  

 optimizing ballasted sand clarifier and continuous backwash sand filter performance; 

 analyzing plant data to determine how operational changes correlate with a change in 
selenium speciation in the WLC AWTF; 

 conducting enhanced monitoring of the receiving environment in conjunction with the Line 
Creek Local Aquatic Effects Monitoring program, to understand any potential long-term 
effects; 

 identifying a number of potential pilot scale options and initiating bench-scale testing; and 

 planning for construction and commissioning of pilot-scale options at WLC AWTF with pilot 
testing commencing in the summer of 2017.  

Learnings from work on this issue will be incorporated into ongoing water treatment activities as the 
EVWQP continues to be implemented, consistent with an adaptive management approach. 
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 Linkages to the Adaptive Management Plan 

As required in Permit 107517 Section 11, Teck has developed an Adaptive Management Plan (AMP) 
to support implementation of the EVWQP, to achieve water quality targets including calcite targets, 
ensure that human health and the environment are protected, and where necessary, restored, and to 
facilitate continuous improvement of water quality in the Elk Valley. 

Following an adaptive management framework, the AMP identifies six Big Questions that will be re-
evaluated at regular intervals as part of AMP updates throughout the duration of EVWQP 
implementation. For each Big Question, the AMP describes how the Big Question will be periodically 
re-evaluated, and how the key uncertainties under the Big Question will be reduced.  

The AMP was submitted to the Environmental Monitoring Committee and MOE Director July 31, 2016, 
as required. Study designs for many programs were established before the document was submitted. 
Teck is working to embed elements of the AMP within each program through reviews of monitoring 
programs at the study design and annual report stages. As the AMP is currently under review and in 
the process of being implemented, this is the first cycle where the monitoring programs are being 
explicitly reviewed to confirm all required monitoring is included. Gaps identified in review of 2016 
annual reports will inform future monitoring as required. 

Big Question 1 (Will water quality limits and Site Performance Objectives be met for selenium, 
sulphate, nitrate and cadmium?) will be re-evaluated through periodic review of RWQM projections 
and monitoring data. This process is in Figure 49 below. This report presents a summary of the 
surface water monitoring program on an annual basis and identifies results of water quality monitoring 
at Compliance Points and Order stations with comparison to limits (Section 1.1) and long term trends 
(Section 5.2). This information is used in concert with RWQM projections to confirm that SPOs are 
met both now and in the future.  

Surface water monitoring will continue as required in permit approvals, furthering information 
collection regarding the achievement of SPOs in relation to the EVWQP implementation plan and thus 
supporting the revaluation of Big Question 1 under the AMP.  
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Figure 49. The process for re-evaluating the answer to Big Question 1 (Teck 2016, AMP Figure 6). 

 

Big Question 5 (Does monitoring for mine-related effects indicate that the aquatic ecosystem is 
healthy?) will be re-evaluated through periodic review of the results of several ongoing programs (see 
Figure 50). 

The surface water quality monitoring program as required by Permit 107517 Section 9 provides 
important supporting information for Teck’s biological monitoring programs. Identification of water 
quality trends helps pinpoint locations and constituents of concern. Water quality monitoring data is 
correlated with results of biological monitoring programs to determine effects of these identified 
constituents. If concerns are identified, further investigation is triggered.  
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Figure 50. The process for re-evaluating the answer to Big Question 5 (Teck 2016, AMP Figure 18), 
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 Discussion 

Permit 107517 takes an area based approach to authorizing and managing water quality constituents 
of interest originating from current and historical mining activities in the Elk Valley. To do so, requires 
an extensive surface water monitoring program that includes 88 authorized discharge, receiving 
environment and other sampling sites; eight authorized discharge Compliance Points; and seven 
Order Stations for which Site Performance Objectives (SPO) have been established. These 88 
permitted sampling locations are used to evaluate compliance, and overall effectiveness of the Area 
Based Management Plan. The following report is submitted in fulfillment of Section 10.2.4 of Permit 
No. 10517 and summarizes: non-compliances experienced in 2016; water quality/quantity 
measurements relative to appropriate compliance limits, Site Performance Objectives, and/or 
approved and working water quality guidelines; toxicity tests; and Quality Assurance/Quality Control 
issues during the 2016 calendar year. 

There were non-compliances in 2016 associated with permit limit exceedances.  A portion of permit 
limit exceedances recorded were hydrologic challenges associated with Fording River Operations’ 

Compliance Point E300071 (FR_FRCP1). It has become increasingly evident that Compliance Point 
E300071 (FR_FRCP1) is not a representative location for compliance monitoring. As outlined within 
Permit 107517, Compliance Points are intended to monitor all or most of the point and non-point 
discharges from the mine operation. The Fording River Operations Compliance Point instead 
measures isolated surface water that is predominantly mine-influenced water from one creek during 
low flow winter conditions. Teck is committed to improving water quality within the Elk Valley, and as 
outlined in the Area Based Management Plan, significant improvements are targeted with proposed 
water treatment mitigation at Fording River Operations. Teck has also proposed an alternative 
Compliance Point for Fording River Operations and is working on monitoring and analysis to 
understand the representativeness of the proposed location and pursue a permit amendment.  

Other non-compliances were associated with Line Creek Operations. On December 31, 2015, the 
LCO Compliance Point limits for nitrate were reduced from 14 mg/L monthly average and 20 mg/L 
daily maximum to 7 mg/L monthly average and 9 mg/L daily maximum. These changes in limits were 
initially defined based on the limited data that was available at that location at the time, modelling that 
included that data, and the original commissioning schedule for the West Line Creek Active Water 
Treatment Facility. Since this time, monitoring data indicates that the regional water quality model may 
not be adequately representing the nitrate loadings in Line Creek. Despite higher than projected 
nitrate concentrations in Line Creek as measured at the LCO Compliance Point, nitrate concentrations 
at the Line Creek Order Station in the Fording River (FR5, LC_LC5) have remained below the SPO 
during all periods to date. 

Several mitigation measures are ongoing to manage nitrate concentrations at LCO. These include 
active management of pit dewatering, changing blasting practices, identification of passive treatment 
opportunities and maximizing nitrate removal by the West Line Creek Active Water Treatment Facility. 
Source terms for nitrate loadings in the Regional Water Quality Model are currently being updated in 
an effort to improve model performance. Considerable effort is being made to determine appropriate 
preventative and mitigation measures that will support long term permit compliance and 
environmental protection.  
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Non-compliances were also recorded in 2016 associated with Daphnia magna acute toxicity testing. 
Toxicity Identification Evaluation tests and visual observations indicate that cause for reduced survival 
of D. magna is precipitate formation on the organism during lab testing. The 2 locations that account 
for the majority of Daphnia magna toxicity test failures (5 of 7) have treatment (Line Creek) or is 
planned for treatment (Cataract Creek) to improve water quality. In addition, Teck is committed to 
addressing the issue of precipitate/ calcite management in the valley. Identification of priority 
tributaries for calcite management is complete as per Permit requirements and Calcite management 
permitting is underway. 

Other non-compliances resulted from oversights or were otherwise inadvertent. Therefore 
improvements in planning (e.g., scheduling of sample collection/shipping around statutory holidays), 
internal and external communications (e.g., timely reporting), and following standard protocols are 
anticipated to reduce future non-compliances.  

In consideration of the extensive surface water monitoring program required under Permit 107517, in 
conjunction with all other active monitoring programs, no additional monitoring is proposed at this 
time. This will continue to be evaluated to ensure that this monitoring program continues to provide 
information required to support Teck’s Adaptive Management Plan. 
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Appendix A – Summary of Unattained Samples 

  



Unattainable Data  

Location 
Type/Operation Date EMS ID Location Code Parameters Reason 

Order Station 01/07/2016 E300230 RG_DSELK ALL Ice unsafe, no access to site 

Order Station 02/02/2016 E300230 RG_DSELK ALL Ice unsafe, no access to site 

Order Station 03/03/2016 E300230 RG_DSELK ALL Ice unsafe, no access to site 

Compliance Point 
Q1 E300071 FR_FRCP1 Flow 

Flow Unattainable Substantially 
Frozen 

Compliance Point 

12/12/2016 E300091 EV_MC2 Flow 

Flow unattainable due to upstream 
ice-jam resulting in manual flow 

being unsafe. Staff gauge 
unreliable due to ice build-up 

Compliance Point 

12/19/2016 E300091 EV_MC2 Flow 

Flow unattainable due to upstream 
ice-jam resulting in manual flow 

being unsafe. Staff gauge 
unreliable due to ice build-up 

Compliance Point 
12/6/2016 E300071 FR_FRCP1 Flow 

Flow unattainable due to excessive
ice buildup 

Fording River 
Operations 2016 E217403 FR_3PIT Water Quality No Pumping 

Fording River 
Operations 01/04/2016 E102480 FR_EC1 Water Quality No Discharge 

Fording River 
Operations 02/02/2016 E102480 FR_EC1 Water Quality No Discharge 

Fording River 
Operations Q-4 E102480 FR_EC1 Water Quality, 

Toxicity 
No Discharge 

Fording River 
Operations Q1 0200251 FR_FR1 Water Quality Flow Unattainable Frozen/Dry 

Fording River 
Operations 12/7/2016 0200251 FR_FR1 Flow 

Flow unattainable due to excessive 
ice buildup 

Fording River 
Operations 01/05/2016 0200201 FR_FR2 Flow Flow Unattainable Partial Frozen 

Fording River 
Operations 02/03/2016 0200201 FR_FR2 Flow 

Flow Unattainable Partial Frozen

Fording River 
Operations 04/19/2016 0200201 FR_FR2 Flow 

Flow Unattainable - Safety High 
Flow 

Fording River 
Operations 12/12/2016 0200201 FR_FR2 Flow 

Flow unattainable due to excessive 
ice buildup 

Fording River 
Operations 01/04/2016 E216778 FR_HC1 Flow 

Flow Unattainable Partial Frozen

Fording River 
Operations 02/01/2016 E216778 FR_HC1 Flow 

Flow Unattainable Partial Frozen

Fording River 
Operations 01/04/2016 E300096 FR_HC3 Flow 

Flow Unattainable Partial Frozen

Fording River 
Operations 02/01/2016 E300096 FR_HC3 Flow 

Flow Unattainable Partial Frozen

Fording River 
Operations 03/11/2016 E300096 FR_HC3 Flow 

Flow Unattainable Partial Frozen



Location 
Type/Operation Date EMS ID Location Code Parameters Reason 

Fording River 
Operations 03/17/2016 E300096 FR_HC3 Flow 

Flow Unattainable Partial Frozen

Fording River 
Operations 12/7/2016 E300096 FR_HC3 Flow 

Flow unattainable due to excessive 
ice buildup 

Fording River 
Operations 2016 E216781 FR_HP1 Water Quality, 

Toxicity 
No Pumping

Fording River 
Operations 2016 E102478 FR_MS1 Water Quality, 

Toxicity 
No Discharge

Fording River 
Operations 2016 E102476 FR_NL1 Water Quality, 

Toxicity 
No Discharge 

Fording River 
Operations 2016 E208394 FR_SKP1 Water Quality, 

Toxicity 
No Discharge 

Fording River 
Operations 2016 E208395 FR_SKP2 Water Quality, 

Toxicity 
No Discharge 

Fording River 
Operations 2016 E102475 FR_TP1 Water Quality No Discharge 

Fording River 
Operations Q1 E216777 FR_UFR1 Flow 

Flow Unattainable Substantially 
Frozen 

Fording River 
Operations 12/7/2016 E216777 FR_UFR1 Flow 

Flow unattainable due to excessive 
ice buildup 

Fording River 
Operations Q1 E221329 GH_SC1 Water Quality, 

Toxicity 
No Discharge - sample from 

alternate GH_SC2 

Greenhills Operations Q1 E287437 GH_BR_F Water Quality No Flow 

Greenhills Operations 01/05/2016 E287432 GH_COUGAR Water Quality No Flow 

Greenhills Operations 01/05/2016 E257796 GH_LC1 Water Quality No Flow 

Greenhills Operations 02/02/2016 E287432 GH_COUGAR Water Quality No Flow 

Greenhills Operations 02/02/2016 E207437 GH_RLP Water Quality No Flow 

Greenhills Operations 02/02/2016 E287433 GH_WADE Water Quality No Flow 

Greenhills Operations 04/04/2016 E207437 GH_RLP Water Quality No Flow 

Greenhills Operations 06/07/2016 E287437 GH_BR_F Water Quality No Flow 

Greenhills Operations 06/07/2016 E257796 GH_LC1 Water Quality No Flow 

Greenhills Operations Q3, Q4 E287437 GH_BR_F Water Quality No Flow 

Greenhills Operations 07/05/2016 E257796 GH_LC1 Water Quality No Flow 

Greenhills Operations Q3, Q4 E287432 GH_COUGAR Water Quality No Flow 

Greenhills Operations 07/06/2016 E207437 GH_RLP Water Quality No Flow 

Greenhills Operations 09/13/2016 E305877 GH_ERSC2 Water Quality No Flow 

Greenhills Operations 10/04/2016 E305877 GH_ERSC2 Water Quality No Flow 

Greenhills Operations 10/04/2016 E257795 GH_WC1 Water Quality No Flow 

Greenhills Operations 11/07/2016 E207437 GH_RLP Water Quality No Flow 



Location 
Type/Operation Date EMS ID Location Code Parameters Reason 

Greenhills Operations 12/05/2016 E207437 GH_RLP Water Quality No Flow 

Greenhills Operations 12/07/2016 E305877 GH_ERSC2 Water Quality No Flow 

Greenhills Operations 12/07/2016 E257796 GH_LC1 Water Quality No Flow 

Greenhills Operations 12/07/2016 E287433 GH_WADE Water Quality No Flow 

Greenhills Operations 12/07/2016 E305854 GH_WILLOW_SP1 Water Quality No Flow 

Greenhills Operations 12/07/2016 E305855 GH_WOLF_SP1 Water Quality No Flow 

Line Creek Operations Q1 E216142 LC_LC1 Water Quality Frozen  

Line Creek Operations Q1 E223240 LC_LC12 Water Quality Zero Flow 

Line Creek Operations Q4 E223240 LC_LC12 Water Quality Zero Flow 

Line Creek Operations 10/3/2016 E216144 LC_LC7 Water Quality Zero Flow 

Line Creek Operations 1/4/2016 E219411 LC_LC8 Water Quality Zero Flow 

Line Creek Operations 2016 E221268 LC_LC9 Water Quality. 
Toxicity 

Zero Flow 

Elkview Operations 01/11/2016 E210369 EV_AQ1 Water Quality No flow/discharge 

Elkview Operations 02/03/2016 E210369 EV_AQ1 Water Quality No flow/discharge 

Elkview Operations Q3 E210369 EV_AQ1 Water Quality No flow/discharge 

Elkview Operations 12/07/2016 E210369 EV_AQ1 Water Quality No flow/discharge 

Elkview Operations Q4 E102685 EV_BC1 Water Quality, 
Toxicity 

No flow/discharge 

Elkview Operations 01/13/2016 E298592 EV_BLM2 Flow Creek buried in ice 

Elkview Operations 01/13/2016 E298591 EV_FC1 Flow Creek buried in ice 

Elkview Operations 02/01/2016 E298591 EV_FC1 Flow Creek buried in ice 

Elkview Operations 
5/4/2016 E258135 EV_LC1 Water Quality 

Water infiltrates to ground so no 
sample possible 

Elkview Operations 
Q2 E258135 EV_LC1 Toxicity 

Water infiltrates to ground so no 
sample possible 

Elkview Operations 
7/5/2016 E258135 EV_LC1 Water Quality 

Water infiltrates to ground so no 
sample possible 

Elkview Operations 
8/10/2016 E258135 EV_LC1 Water Quality 

Water infiltrates to ground so no 
sample possible 

Elkview Operations 01/11/2016 E298593 EV_TC1 Water Quality No flow/discharge 

Elkview Operations 02/02/2016 E298593 EV_TC1 Water Quality No flow/discharge 

Elkview Operations Q3, Q4 E298593 EV_TC1 Water Quality No flow/discharge 

Coal Mountain 
Operations Q1 E298733 CM_PC2 Water quality, 

Toxicity 
Zero flow 



Location 
Type/Operation Date EMS ID Location Code Parameters Reason 

Coal Mountain 
Operations 01/06/2016 E298734 CM_SOW Water quality 

The sump was frozen. Unsafe 
sampling conditions  

Coal Mountain 
Operations 02/03/2016 E298734 CM_SOW Water quality 

The sump was frozen. Unsafe 
sampling conditions 

Coal Mountain 
Operations 10/05/2016 E298733 CM_PC2 Water quality Zero flow 

Coal Mountain 
Operations 12/13/2016 E298733 CM_PC2 Water quality Zero flow 

Regional – Permit 
107517 Lake 
Koocanusa 

Q1 E300092 RG_GRASMERE All Ice unsafe, no access to site 

Regional – Permit 
107517 Lake 
Koocanusa 

Q1 E300094 RG_BORDER All Ice unsafe, no access to site 

Regional – Permit 
107517 Lake 
Koocanusa 

Q1 E300095 RG_KERRRD All Ice unsafe, no access to site 

Regional – Permit 
107517 Lake 
Koocanusa 

Q1 E300093 RG_USGOLD All Ice unsafe, no access to site 

Regional – Permit 
107517 Lake 
Koocanusa 

4/5/2016 E300095 RG_KERRRD All Low flow, unable to access 

Regional – Permit 
107517 Lake 
Koocanusa 

4/12/2016 E300095 RG_KERRRD All Low flow, unable to access 

Regional – Permit 
107517 Lake 
Koocanusa 

4/19/2016 E300095 RG_KERRRD All Low flow, unable to access 

Regional – Permit 
107517 Lake 
Koocanusa 

4/26/2016 E300095 RG_KERRRD All Low flow, unable to access 
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Appendix B – Surface Water Monitoring Program Requirements 

 

  



Permit 107517 Annual Report

Table B-1. Summary of Surface Water Monitoring Program for Fording River Operations

Field 

Parameters 
a

Conventional 

Parameters 
b Major Ions 

c
Nutrients 

d

Total 

Metals 

Scan 
e

Flow 
f

96-hr. LT50 for 

Rainbow Trout 
g

48-hr. LT50 for 

Daphnia magna  
g

E216781
h FR_HP1 M M M M M - Q Q

E102481
h FR_CC1 M M M M M - Q Q

E102478 FR_MS1 M M M M M - Q Q

E102480
h FR_EC1 M M M M M - Q Q

E102475 FR_TP1 - SA SA SA SA - - -

E102476
h FR_NL1 M M M M M - Q Q

E206660 FR_TP3 - SA SA SA SA - - -

E261897
h FR_SP1 M M M M M - Q Q

E208394
h FR_SKP1 M M M M M - Q Q

E208395
h FR_SKP2 M M M M M - Q Q

E217403
h FR_3PIT M M M M M - Q Q

E221329
h FR_SC1 M M M M M - Q Q

E105061
h GH_SC2 Ma Ma Ma Ma Ma - - -

E0200384
h GH_CC1 M M M M M - Q Q

E304835
h FR_LP1 M M M M M - Q Q

E304750
h FR_PP1 M M M M M - - -

E105060 FR_NGD1 M M M M M - - -

E216777 FR_UFR1 M M M M M M - -

E300096 FR_HC3 M M M M M M - -

E305878 FR_FRWTP - - - - - C - -

E216778 FR_HC1 W/M W/M W/M W/M W/M C - -

0200251 FR_FR1 M M M M M C - -

0200201 FR_FR2 W/M W/M W/M W/M W/M W/M - -

0200252 FR_KC1 M M M M M C - -

E300097 FR_FRRD M M M M M M - -

Authorized Discharge Sites

Receiving Environment Sampling Sites

Water Quality/Quantity Parameter and Associated Monitoring Frequency

EMS ID Site ID
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Table B-2. Summary of Surface Water Monitoring Program for Greenhills Operation

Field 

Parameters 
a

Conventional 

Parameters 
b Major Ions 

c
Nutrients 

d

Total and 

dissolved 

Metals 

Scan 
5

Flow 
f

96-hr. LT50 for 

Rainbow Trout 
g

48-hr. LT50 for 

Daphnia magna  
g

200385 GH_PC1 M M M M M - Q Q

E287438 GH_TPS - SA SA SA SA - - -

E102709 GH_GH1 M M M M M - Q Q

E207437 GH_RLP M M M M M - - -

E287433 GH_WADE M M M M M - Q Q

0200388 GH_MC1 M M M M M - - -

E257796 GH_LC1 M M M M M - Q Q

E257795 GH_WC1 M M M M M - Q Q

E207436 GH_TC2 M M M M M - Q Q

E305855 GH_WOLF_SP1 M M M M M - Q Q

E305854 GH_WILLOW_SP1 M M M M M - Q Q

Field 

Parameters 
1

Conventional 

Parameters 
2 Major Ions 

3
Nutrients 

4

Total 

Metals 

Scan 
5

Flow 
6

96-hr. LT50 for 

Rainbow Trout 
7

48-hr. LT50 for 

Daphnia magna  
7

E305875 GH_NNC M M M M M - - -

E305876 GH_ER1A M M M M M - - -

E305877 GH_ERSC2 M M M M M - - -

E305878 GH_ERSC4 M M M M M - - -

E287437 GH_BR_F M M M M M - - -

E287432 GH_COUGAR M M M M M - - -

E102714 GH_TC1 M M M M M - Q Q

0200389 GH_ER2 M M M M M - - -

Receiving Environment Sampling Sites

EMS ID Site ID

Water Quality/Quantity Parameter and Associated Monitoring Frequency

EMS ID Site ID

Water Quality/Quantity Parameter and Associated Monitoring Frequency

Authorized Discharge Sites
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Table B-3. Summary of Surface Water Monitoring Program for Line Creek Operations 

Field 

Parameters 
a

Conventional 

Parameters 
b Major Ions 

c
Nutrients 

d
Total Metals Scan 

e
Flow 

f BOD Sulphide

96-hr. LT50 

for 

Rainbow 

Trout 
g

48-hr. LT50 

for 

Daphnia 

magna  
g

E216144 LC_LC7 M M M M M - - - Q Q

E221268 LC_LC9 M M M M M - - - Q Q

E219411
r LC_LC8 M M M M M - - - - -

E288273 LC_DC3 W/M W/M W/M W/M W/M - - - - -

E216142 LC_LC1 M M M M M - - - - -

0200335 LC_LC2 M M M M M C M - - -

E223240 LC_LC12 M M M M M - - - - -

E293369 LC_LCUSWLC M M M M M - M - - -

E261958 LC_WLC M M M M M C - - - -

E282149 LC_SLC M M M M M M M - - -

0200337 LC_LC3 W/M W/M W/M W/M W/M(g) C W/M W/M - -

0200044 LC_LC4 W/M W/M W/M W/M W/M(g) C* - - - -

Authorized Discharge Sites

Receiving Environment Sampling Sites

Water Quality/Quantity Parameter and Associated Monitoring Frequency

EMS ID Site ID



Permit 107517 Annual Report

Table B-4. Summary of Surface Water Monitoring Program for West Line Creek Active Water Treatment Facility

Field 

Parameters 
a

Conventional 

Parameters 
b Major Ions 

c
Nutrients 

d
Dissolved Metals Scan

e
Total Metals Scan 

e
Flow 

f BOD & Total 

Selenium
Sulphide

TSS & 

Turbidity

96-hr. LT50 

for 

Rainbow 

Trout 
g

48-hr. LT50 

for 

Daphnia 

magna 
g

E293370
l m WL_WLCI_SP01 D M M M M M C - - D - -

E293371
l m WL_LCI_SP02 D M M M M M C - - D - -

E291569
l m WL_BFWB_OUT_SP21 D M M M M M C 3X/W M D Q* Q*

EMS ID

Water Quality/Quantity Parameter and Associated Monitoring Frequency

Site ID
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Table B-5. Summary of Surface Water Monitoring Program for Elkview Operations

Field 

Parameters 
a

Conventional 

Parameters 
b Major Ions 

c
Nutrients 

d
Dissolved Metals 

Scan 
e

Total Metals 

Scan 
e Flow 

f
96-hr. LT50 for 

Rainbow Trout 
g

48-hr. LT50 

for 

Daphnia 

magna  
g

Authorized Discharge Sites

E296311 EV_SP1 M M M M - M - Q Q

E208057 EV_MG1 M M M M - M - Q Q

E206231 EV_GT1 M M M M - M - Q Q

E102685 EV_BC1 M M M M - M - Q Q

E210369 EV_AQ1 M M M M - M - Q Q

E298590 EV_DC1 M M M M - M C Q Q

E102681 EV_SM1 M M M M - M - Q Q

E258135 EV_LC1 M M M M - M - Q Q

E296310 EV_GH1 - SA SA SA SA - - - -

E208043 EV_GC2 M M M M - M - Q Q

E102679 EV_OC1 M M M M - M - Q Q

0200097 EV_EC1 M M M M SA M C Q Q

Receiving Environment Sampling Sites

0200203 EV_MC3 W/M W/M W/M W/M W/M W/M - - -

E298593 EV_TC1 M M M M M M M - -

E298594 EV_SPR2 M M M M M M M - -

0200027 EV_ER4 M M M M M M - - -

E298595 EV_WF_NW SA SA SA SA SA - - - -

E298596 EV_WF_SW SA SA SA SA SA - - - -

E298592 EV_BLM2 M M M M M M M - -

E298591 EV_FC1 M M M M M M M - -

0200111 EV_ER2 M M M M M M - - -

Water Quality/Quantity Parameter and Associated Monitoring Frequency

EMS ID Site ID
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Table B-6. Summary of Surface Water Monitoring Program for Coal Mountain Operations

Field 

Parameters 
a

Conventional 

Parameters 
b Major Ions 

c
Nutrients 

d
Total Metals Scan 

e Flow 
f

96-hr. LT50 for 

Rainbow Trout 
g

48-hr. LT50 for 

Daphnia magna  
g

E206438
h CM_CCPD M M M M M - Q Q

E298733
h CM_PC2 M M M M M - Q Q

E298734 CM_SOW M M M M M - - -

E102488
h CM_SPD M M M M M - Q Q

E258175 CM_MC1 M M M M M M - -

E200209 CM_CC1 W/M W/M W/M W/M W/M C - -

EMS ID Site ID

Water Quality/Quantity Parameter and Associated Monitoring Frequency

Authorized Discharge Sites

Receiving Environment Sampling Sites
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Table B-7. Summary of Surface Water Monitoring Program for Compliance Stations

Field 

Parameters 
a

Conventional 

Parameters 
b Major Ions 

c
Nutrients 

d

Total and 

Dissolved Metals 

Scans 
e

BOD Flow 
f Chlorophyll-a

Total 

Phosphorus

7-Day Ceriodaphnia 

dubia Chronic Toxicity 

Test 
1

72-hr. Pseudokichneriella 

subcapitata Toxicity Test 
2

30-Day Early Life-Stage 

Rainbow Trout Test 
3

30-Day Early Life-Stage 

Fathead Minnow Test 
4

28-Day Water Exposure 

Hyalella azteca Toxicity 

Test
 5

E300071 FR_FRCP1 W/M W/M W/M W/M W/M - W/M - - Q Q See Note 9. Q Q

0200378 GH_FR1 W/M W/M W/M W/M W/M - W/M - - Q Q See Note 9. Q Q

E300090 GH_ERC W/M W/M W/M W/M W/M - W/M - - Q Q See Note 9. - -

E297110 LC_LCDSSLCC W/M W/M W/M W/M W/M M See Note 6. See Note 7. See Note 8. Q Q See Note 9. - -

E300091 EV_MC2 W/M W/M W/M W/M W/M - C - - Q Q See Note 9. - -

E102682 EV_HC1 W/M W/M W/M W/M W/M - W/M - - Q Q See Note 9. - -

E258937 CM_MC2 W/M W/M W/M W/M W/M - W/M - - Q Q See Note 9. - -

1. Seven-Day Ceriodaphnia dubia  Chronic Toxicity Test are conducted per EPS1/RM/21. Assessment endpoints include survival and reproduction.

2. 72-hour Pseudokichneriella subcapitata Toxicity Test are conducted per EPS1/RM/25. Assessment endpoints include growth and inhibition.

3. 30-Day Early Life-Stage Rainbow Trout (Oncorhynchus mykiss ) Tests are conducted per EPS1/RM/28, using <24-hour Post-Fertilization Eggs. Assessment endpoints include: survival, hatching, growth, deformity, and behavior.

4. 30-Day Early Life-Stage Fathead Minnow (Pimphales promelas ) Tests are conducted per USEPA (2000), using <24-hour Post-Fertilization Eggs. Assessment endpoints include: survival, hatching, growth, and deformity.

5. Abbreviations include: M = Monthly, Q = Quarterly, SA = Semi-Annually (twice per year), C = Continuous, W/M = Weekly from March 15 – July 31, Monthly during other times of year.

6. Flows for E297110 are determined by calculation.

7. At Least one time between August 15 through September 30, annually.

8. Every two weeks beginning June 15 through September 30, annually.

9. Two times per year – once in Spring and once in Fall.

EMS ID Site ID

Water Quality/Quantity Parameter and Associated Monitoring Frequency
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Table B-8. Summary of Surface Water Monitoring Program for Order Stations

Field 

Parameters 
a

Conventional 

Parameters 
b Major Ions 

c
Nutrients 

d

Total and 

Dissolved Metals 

Scan 
e

Flow 
f Secchi Depth and Chlorophyll-a

0200378 GH_FR1 W/M W/M W/M W/M W/M W/M -

0200028 LC_LC5 W/M W/M W/M W/M W/M W/M -

E206661 GH_ER1 W/M W/M W/M W/M W/M W/M -

0200027 EV_ER4 W/M W/M W/M W/M W/M W/M -

0200393 EV_ER1 W/M W/M W/M W/M W/M W/M -

E294312 RG_ELKORES W/M W/M W/M W/M W/M - -

E300230 RG_DSELK M M/EH M/EH M/EH M/EH - M

Water Quality/Quantity Parameter and Associated Monitoring Frequency

EMS ID Site ID
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Table B-9. Summary of Surface Water Monitoring Program for Lake Koocanusa (wholly located on Canadian Lands and Water)

EMS ID Site IDWater Quality/Quantity Parameter and Associated Monitoring Frequency

Field 

Parameters 
a

Conventional 

Parameters 
b Major Ions 

c
Nutrients 

d

Total and 

Dissolved 

Metals Scan 
e

Secchi Depth and Chlorophyll-a

E300095 RG_KERRRD M M/EH M/EH M/EH M/EH M

E300092 RG_GRASMERE M M/EH M/EH M/EH M/EH M

E300093 RG_USGOLD M M/EH M/EH M/EH M/EH M

E300094 RG_BORDER M M M M M M



List of Symbols

BW Bi-Weekly sampling frequency from June 15 to September 30.

BW/M Sampling monthly frequency with execption of Total Phosphorous sampling Bi-Weekly frequency from June 15 to September 30, monthly during the restof the year.

BOD 5-day Biochemical Oxygen Demand

C Continuous Monitoring - rating curve or rated structure required, minimum of hourly data

C* Water Survey of Canada Station (not operated by Teck)

D Daily frequency

EPH Extractable Petroleum Hydrocarbons, a combination of HEPH (C19-32) & LEPH (C10-19)

F Flow (manual)

M Monthly Frequency

Ma Monthly alternative sample location for Swift Creek Sed Pond. Either E221329 or E105061 is sampled, not both

M/EH Monthly Frequency of one epilimnetic composite of water sampled from three depths (e.g. 1m, 5m, 10m) and another hypolimnetic composite of water sampled from three depths (e.g. 20m, 32m, 45m)

Q Quarterly frequency

Q* Toxicity testing done weekly until one year after commissioning is completed, at which time testing must be done quarterly.

SA Semi-Annually frequency (twice per year), SA sampling schedules must coincide with the monthly sampling schedule for sampling locations where both sampling frequencies are required.

TSS Total Suspended Solids

W/M Weekly frequency March 15- July 31, monthly during the rest of the year

a Field parameters must include water temperature, specific conductance, dissolved oxygen, and pH; for Lake koocanusa locations this includes vertical profiles of dissolved oxygen and temp.

b Conventional Parameters must include specific conductance, total dissolved solids, TSS, hardness, alkalinity, DOC, TOC, turb.

c Major Ions must include bromide, fluoride, calcium, chloride, magnesium, potassium, sodium, sulphate.

d Nutrients must include ammonia, nitrate, nitrite, TKN, orthophosphate, total phosphorous.

e Metals (dissolved and total fractions) include aluminum, antimony, arsenic, barium, beryllium, bismuth, boron, cadmium, chromium, cobalt, 

copper, iron, lead, lithium, manganese, mercury, molybdenum, nickel, selenium, silver, strontium, thallium, tin, titanium, uranium, vanadium, and zinc.

f Flow measurements are taken in accordance with the BC Hydrometric RISC standards (2009) and to the satisfaction of the Director, Environmental Protection.

g Acute and chronic toxicity tests must coincide with water quality sampling and that target predicted worst-case times such as low

flow, during flocculant use, or when discharge quality is expected to be reduced and must be implemented in accordance with the toxicity testing program approved by the Director.

h If the discharge is not decanting to the receiving environment, water quality samples must be taken just inside the decant point for all parameters, with exception of toxicity.

j (FRO) To be sampled only when in use. First sample for each occurrence of pit water effluent to the HenrettaDiversion Culverts must be taken on the day discharge 

commences and analyzed for all required parameters

k (FRO) When pit water is discharged to the Fording River, Site 0200201 must be sampled weekly for dissolved chloride and 3 times weekly for Field Parameters, Conventional Parameters, Major Ions and Nutrients.

l (LCO) Nitrate must be sampled 3 times per week

m (LCO) total Selenium must be sampled 3 times per week.

n (LCO) Ammonia, total phosphorous, total dissolved phosphorous must be sampled 3 times a week.

o (LCO) Water temp, DO, pH must be continuously monitored.

p (LCO) Once a month, selenium speciation (selenate and selenite) must be sampled.

q (LCO) Weekly sampling required for selenium and sulphate on the same temporal schedule as described in W/M 

r (LCO) To be sampled only when in use. 
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1 Introduction 

Permit 107517 requires the collection of flow information from 36 monitoring locations (see map at end of 

document). This appendix provides an analysis of the 2016 flow year compared to long term flow records at 

two Water Survey of Canada maintained hydrometric stations and summarizes instantaneous, continuous 

and calculated flow data compiled in 2016 to fulfill Permit 107517 (amended date May 26, 2016) reporting 

requirements.  An updated version of Permit 107517 was issued to Teck on March 1, 2017, and contains 

additional flow reporting requirements in Section 10.2.4.  Through review/approval of the submitted Regional 

Flow Monitoring Plan (Permit 107517 Section 9.1.2.2.4), Teck will make improvements to meet the new 

reporting requirements in the 2017 annual report (due March 31, 2018).   

2 2016 Flow Year Summary 

It is useful to understand the 2016 flow year in the context of long-term flow records. The Water Survey of 

Canada operates two upper Elk Valley relevant hydrometric stations which have long term published flow 

records.  Elk River at Natal (08NK016) has a published flow record from 1950 to 2015 and Fording River at 

the mouth (08NK018) has a published flow record from 1970 to 2015. Preliminary 2016 flow data was 

obtained by Teck for these two stations from Environment Canada via email and calculated monthly average 

flows for 2016 were compared with mean monthly average, maximum monthly average and minimum 

monthly average flows over the period of record.  Results for Elk River at Natal (08NK016) and Fording River 

at the mouth (08NK018) are shown in Figure C-1 and Figure C-2 respectively. Obtained 2016 flow data is 

subject to revision upon finalization by Environment Canada.  

 

 

Figure C-1. Comparison of 2016 monthly average flows to long term flow record at Elk River at 
Natal (08NK016). Whiskers represent the maximum and minimum average monthly values from 
the entire data record.   
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Figure C-2. Comparison of 2016 monthly average flows to long term flow record at Fording River 
at the Mouth (08NK018). Whiskers represent the maximum and minimum average monthly values 
from the entire data record 

Mean annual discharges (MAD) for all Order and Compliance points were previously calculated by a 

qualified professional in March 2015 based on available monitoring data. This information was included in 

the Flow Monitoring Metadata Summary submitted March 31, 2015 as required by Permit 107517. 2016 

annual average flows are compared against these calculated MAD in this Appendix.  

Flows in 2016 were lower than average in the Fording River and Elk Rivers at 78% of MAD and 84% of MAD 

respectively.  This was mostly due to lower then average peak flows at both locations. Low flow conditions 

(January to March and September to December) in 2016 were near or slightly above average in both rivers 

as indicated in Figures C-1 and C-2.  Figures C-1 and C-2 also indicate that there was a very early freshet in 

2016 compared to historical averages.  

A review of 2016 Sparwood climate data compared to long term climate norms at Sparwood is presented in 

figures C-3 and C-4. These figures show that while precipitation in the period from January to April 2016 was 

close to or below average, temperatures were well above average (the highest on record for April) resulting a 

higher than usual portion of precipitation falling as rain at this time of year. Also of note is the record high 

precipitation in October of 2016 and temperature in November of 2016 resulting in elevated flows seen in 

October and November at all flow monitoring locations.  
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Figure C-3. Comparison of 2016 Monthly Precipitation to long term (1970- 2015) Sparwood 
climate norms. Data was obtained on March 28, 2017 from the Environment and Natural 
Resources Canada web site. 

 

Figure C-4. Comparison of 2016 monthly average temperature to long term (1970- 2015) 
Sparwood climate norms. Data was obtained on March 28, 2017 from the Environment and 
Natural Resources Canada web site. 

Flow information from the Fording and Elk Rivers, 2016 annual average flows were compared to MAD at 

Order and Compliance Stations as defined in Permit 107517 (Table C-1). 2016 annual average flows were 

below MAD at all locations. 
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Table C-1. Comparison of 2016 annual average flow to Mean Annual Discharge (MAD) at Order and Compliance Stations. 

Name/Location FR_FRCP1  GH_FR1 LC_LCDSSLCC  LC_LC5 GH_ERC GH_ER1 EV_ER4 EV_HC1 CM_MC2   EV_MC2 EV_ER1 

EMS Number EMS E300071 
EMS 

0200278 EMS E297110 
EMS 

0200028 
EMS 

E300090 
EMS 

E206661 
EMS 

0200027 
EMS 

E102682 
EMS 

E258937 
EMS 

E300091 EMS 0200393 

Watershed Area (km²) 192 412 117 621 903 977 1840 67.6 637 2813 3550 

Monitoring Status Teck Station ungauged Teck Station 

Environment 
Canada 
station ungauged ungauged 

Environment 
Canada 
Station Teck Station Teck Station Teck Station ungauged 

  

FR_FRCP1 
Spot 

measurements 

[08NK018 - 
08NK022] x 

Ratio of 
Watershed 

Area 

LC_LCDSSLCC 
instantaneous  

flow and 
continuous 

data. 08NK018 

[08NK016 - 
08NK018] x 

Ratio of 
Watershed 

Area 

[08NK016 - 
08NK018] x 

Ratio of 
Watershed 

Area 08NK016 

EV_HC1 
2016 

instantaneous 
flows 

CM_MC2 
2016 

instantaneous 
flows 

EV_MC2 
instantaneous  

flow and 
continuous 

data. 

([EV_MC2]+08NK016) 
x ratio of watershed 

areas 

Period of record for MAD 

1917  to 2012 
1972 to 

2012 
1971 to 2012 

1970 to 
2013 

1970 to 
2013 

1970 to 
2013 

 1950 to 2013 
1992 to 1996 

and 
 2000 to 2014 

1984 to1995 1970 to 1994 1970 to 1996 

Mean Annual Discharge (MAD) 
(m³/s) 3.4 5.1 1.8 8.1 12.5 13.5 26.2 0.57 1.4 11 40 

2016 Annual Average Flow (m³/s)  2.0 3.8 1.6 6.3 11.5 12.4 21.8 0.5 0.9 10.0 35.9 
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3 Permit 107517 Flow Monitoring Requirements  

Permit 107517 flow monitoring requirements are summarized in Table C-2.  Table C-2 also indicates 

where in Appendix C flow data is presented for each monitoring station.  

Table C-2. Flow monitoring requirements identified in Permit 107517 (May 2016). 

EMS ID Site ID 

Required 
Flow 

monitoring 
Frequency 

Appendix C- 
Data Location 

Compliance Points 

E300071 FR_FRCP1 W/M Figure C-5 

0200378 GH_FR1 W/M Figure C-26² 

E300090 GH_ERC W/M Figure C-27² 

E297110 LC_LCDSSLCC 
By 

Calculation Figure C-5 

E102682 EV_HC1 W/M Figure C-5 

E300091 EV_MC2 C 
Figure C-5 and 
Figure C-20 

E258937 CM_MC2 W/M Figure C-5 

Order Stations 

0200378 GH_FR1 W/M Figure C-26² 

0200028 LC_LC5 W/M Figure C-17³ 

E206661 GH_ER1 W/M Figure C-28² 

0200027 EV_ER4 W/M Figure C-21³ 

0200393 EV_ER1 W/M Figure C-29² 

FRO 

200201 FR_FR2 W/M Figure C-6 

200251 FR_FR1 C Figure C-6¹  

E216777 FR_UFR1 C Figure C-6¹  

E216778 FR_HC1 C 
Figure C-6 and 
Figure C-10 

E300096 FR_HC3 M Figure C-6 

E300097 FR_FRRD M Figure C-6 

200252 FR_KC1 C 
Figure C-6 and 
Figure C-11 

- FR_FRNTP C 
Figure C-6 and 
Figure C-12 

LCO 

0200044 LC_LC4 C* Figure C-16³ 

0200337 LC_LC3 C 
Figure C-7 and 
Figure C-15 

0200335 LC_LC2 C 
Figure C-7 and 
Figure C-13 

E282149 LC_SLC M Figure C-7 

E261958 LC_WLC C Figure C-14 

EVO 

0200097 EV_EC1 C 
Figure C-8 and 
Figure C-18 

E298590 EV_DC1 C 
Figure C-8 and 
Figure C-19 

E298592 EV_BLM2 M Figure C-8 

E298591 EV_FC1 M Figure C-8 

E298594 EV_SPR2 M Figure C-8 

E298593 EV_TC1 M Figure C-8 

CMO 

E258175 CM_MC1 M Figure C-9 

E200209 CM_CC1 C 
Figure C-9 and 
Figure C-22 
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WLC 

E293370 WL_LCI_SP02 C Figure C-23 

E293371 WL_WLCI_SP01 C Figure C-24 

E291569 WL_BFWB_OUT_SP21 C Figure C-25 

¹ Not currently a continuous monitoring station. The regional flow monitoring plan 
submitted in 2016 recommends a W/M frequency at these two locations for consistency 
with water quality data collection.  

² Calculated monthly from available measured data 

 ³ Preliminary continuous data obtained from Environment Canada                                                                                                                   

Abbreviations include: M = Monthly, Q = Quarterly, C = Continuous, W/M = Weekly from 
March 15 – July 31, Monthly during other times of year                                                                                                                                                                                    
Compliance points are shown in bold and Order Stations are shown in italic 
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4 Summary of Instantaneous Flow Data   

Instantaneous flow data are collected at many of Teck’s flow monitoring locations. Collection of 

instantaneous flow data includes manual flow measurements and/or the reading of a staff gauge to 

calculate a flow from an established site specific stage-discharge relationship. Figures C-5 to C-9 

show instantaneous flow monitoring data collected in 2016 separated by operation.   

4.1 Quality Assurance/Quality Control 

2016 instantaneous flow measurements were collected in accordance with Teck’s Flow Monitoring 

Protocol which was developed in 2010 (Kerr Wood Leidal Associates [KWL] 2010). The protocol 

outlines standard procedures for flow monitoring and provides information on equipment, 

measurement approaches, calculations, documentation, and quality control. As required by Permit 

107517 Teck submitted a Regional Flow Monitoring Plan by December 31, 2016.  Pending approval 

of the submitted Regional Flow Monitoring Plan, Teck plans to develop an updated version of the 

Flow Monitoring Protocol to align with principles contained in the Regional Flow Monitoring Plan and 

requirements of Permit 107517 (March 1, 2017 version).  

 

 
Figure C-5. Instantaneous flow measurements collected at Compliance Points. Note the log 
scale. 

Note: Due to safety concerns no manual flows are collected at the Greenhills compliance points (GH_FR1 and GH_ERC). Flow 

monitoring requirements are met at these locations by calculation- (See section 6) 
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Figure C-6. Instantaneous flow measurements collected at Fording River Operation. 

 

Figure C-7. Instantaneous flow measurements collected at Line Creek Operation  

Note: Line Creek Operation collects continuous flow measurements at the majority of their flow monitoring stations. At these 

locations, manual flow measurements are collected to confirm established stage discharge relationships. See Section 5.  
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Figure C-8. Instantaneous flow measurements collected at Elkview Operation. Note Log scale. 

 

Figure C-9. Instantaneous flow measurements collected at Coal Mountain Operation. 

 

0.00001

0.0001

0.001

0.01

0.1

1

Jan-16 Mar-16 May-16 Jul-16 Sep-16 Nov-16

Fl
o

w
 (

m
3 /

s)
 

EV_EC1

EV_DC1

EV_BLM2

EV_FC1

EV_SPR2

EV_TC1

0

0.2

0.4

0.6

0.8

1

1.2

Jan-16 Mar-16 May-16 Jul-16 Sep-16 Nov-16 Jan-17

Fl
o

w
 (

m
3 /

s)
 

CM_CC1

CM_MC1



Permit 107517 Annual Report 
 
 

Teck Coal Limited  Page C-13 

March 31, 2016   
 

 Summary of Continuous Flow Data5  

Several permitted monitoring stations are equipped with continuous flow monitoring equipment. 

These stations are operated by Teck or Environment Canada. Table C-3 summarizes the monitoring 

stations at which continuous flow monitoring information was collected in 2016 and describes any 

issues or data gaps. Data from each continuous monitoring station is presented in Figures C-10 

through C-24. Available instantaneous flow data is shown with continuous monitoring data for 

reference.  

Table C-3. Summary of Continuous Flow monitoring Stations and 2016 Data availability. 

EMS ID Site ID  Operated By 
2016 Data 

Status 
Missing Data Reason for Missed Data 

E216778 FR_HC1 Teck Final None N/A 

200252 FR_KC1 Teck Final None N/A 

- FR_FRNTP Teck Final Jan 7 - Jan 31 Ice in channel 

0200335 LC_LC2 Teck Final May 6 - May 17 Nitrogen cylinder valve issue 

0200337 LC_LC3 Teck Final 
Nov 23 - Nov 30 
Dec 7 - Dec 17 

Ice in channel 

E261958 LC_WLC Teck Final None N/A 

E298590 EV_DC1 Teck Final 
Jan 1 - Feb 28  Ice in channel 

 Oct 4 - Dec 31 Battery failure/ice in channel 

0200097 EV_EC1 Teck Final 
Jun 30-Jul 13   

Debris in weir causing 
backwater 

Dec 7 - Dec 31 Ice at weir causing backwater  

E300091 EV_MC2 Teck Final 
Jan 1 - Feb 26 Dec 

7 - Dec 31 
Ice in channel  

E200209 CM_CC1 Teck Final May 17 -  Aug 10 
Data removed due to bubbler 

issues 

E293370 WL_LCI_SP02 Teck Final None N/A 

E293371 WL_WLCI_SP01 Teck Final None N/A 

E291569 WL_BFWB_OUT_SP21 Teck Final None N/A 

 

Quality Assurance/Quality Control 

Teck’s continuous hydrometric stations are managed by external professionally qualified consultants. 

Stage discharge relationships are reviewed and/or updated annually based on manual flow 

measurements. Generally, Teck attempts to collect hydrometric data consistent with the Resources 

Information Standards Committee (RISC) Grade B standard. The submitted Regional Flow Monitoring 

Program provides recommended RISC data grades at each location 

Teck also utilizes continuous flow data collected through the Water Survey of Canada hydrometric 

program. Data quality at these stations is maintained in accordance with Water Survey of Canada 

data standard
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  Figure C- 10. Flow at Henretta Creek at the mouth (FR_HC1, E216778) 

 

Station: Henretta Creek at the mouth (Site ID FR_HC1, EMS E216778)

Operated by: Teck

Available Data: 2016 Final flow data

Average Monthly and Annual Flow (m3/s) (Based on continuous data):

Month

2016 0.33 0.82

Annual
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Figure C- 11. Flow at Kilmarnock Creek downstream of rock drain (FR_KC1, 0200252). 

 

 

Station: Kilmarnock Creek downstream of rock drain (Site ID  FR_KC1, EMS 0200252)

Operated by: Teck

Available Data: 2016 Final flow data

Average Monthly and Annual Flow (m3/s):

Month
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Figure C- 12. Daily Average flow in The Fording River upstream of North Tailings Pond (FR_FRNTP). 

 

Station: Fording River upstream of North Taillings Pond  (Site ID FR_FRNTP) 

Operated by: Teck

Available Data: 2016 Final flow data

Average Monthly and Annual Flow (m3/s):

Month

2016 2.87 1.98 1.49 0.78

Jan Feb Mar Apr May Jun AnnualJul Aug Sep Oct Nov Dec
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Figure C- 13. Flow at Line creek upstream of rock drain (LC_LC2, 200335). 

 

Station: Line Creek upstream of rock drain (Site ID  LC_LC2, EMS 200335)

Operated by: Teck

Available Data: 2016 Final flow data

Average Monthly and Annual Flow (m3/s):

Month
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Figure C- 14. Flow at West Line Creek (LC_WLC, E261958). 

Note: Flow at LC_WLC passes through a rated 120⁰ V-notch weir. No stage-discharge data were collected at WLC in 2016. Future monitoring will confirm that the weir equation is correctly 

estimating observed flow at LC_WLC. 

Station: West Line Creek (Site ID  LC_WLC, EMS E261958)

Operated by: Teck

Available Data: 2016 Final flow data

Average Monthly and Annual Flow (m3/s):

Month

2016 0.050.03 0.03 0.03 0.05 0.12 0.04 0.05 0.040.10 0.06 0.05 0.05

Jan Feb Mar Apr May Jun AnnualJul Aug Sep Oct Nov Dec

0

0.02

0.04

0.06

0.08

0.1

0.12

0.14

0.16

0.18

Jan-16 Feb-16 Mar-16 Apr-16 May-16 Jun-16 Jul-16 Aug-16 Sep-16 Oct-16 Nov-16 Dec-16

Fl
o

w
 (m

3
/s

)

LC_WLC Final Discharge



Permit 107517 Annual Report 
 
 

Teck Coal Limited  Page C-19 

March 31, 2016   
 

 

Figure C- 15. Flow at Line Creek downstream of West Line Creek (LC_LC3, 200337). 

 

 

Station: Line Creek downstream of West Line Creek (Site ID LC_LC3, EMS 200337)

Operated by: Teck

Available Data: 2016 Final flow data

Average Monthly and Annual Flow (m3/s):
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2016 1.49 0.76 0.53 0.40
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Figure C- 16. Flow at Line Creek at the mouth (LC_LC4, 0200044, 08NK022). 

Note: Flow data is managed by Water Survey of Canada and thus Teck does not take manual flow instantaneous measurements. 

 

Station: Line creek at the mouth (Site ID  LC_LC4, EMS 0200044, WSC 08NK022)

Operated by: Environment Canada

Available Data: 2016 preliminary daily flow data (unpublished_obtained by email from Environment Canada)

Average Monthly and Annual Flow (m3/s):
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Figure C- 17. Flow at Fording River downstream of Line Creek (LC_LC5, 0200028, 08NK018). 

Note:  Flow data is managed by Water Survey of Canada and thus Teck does not take manual flow instantaneous measurements. 

 Italic values indicate that average is calculated from  <20 data points in the month 

 

Station: Elk River From Fording River to Michel (Site ID EV_ER4, EMS 0200027,WSC 08NK016)

Operated by: Environment Canada

Available Data: 2016 preliminary daily flow data (unpublished_obtained by email from Environment Canada on February 20, 2017)

Average Monthly and Annual Flow (m3/s):
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Figure C- 18. Flow at Erickson Creek at the mouth (EV_EC1, 0200097). 

Note:  Italic values indicate that average is calculated from <20 data points in the month. 

 Values shaded in grey are calculated from instantaneous measurements. 

Station: Erickson Creek at the mouth (Site ID EV_EC1, EMS 0200097)

Operated by: Teck

Available Data: 2016 Final flow data

Average Monthly and Annual Flow (m3/s):
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Jan Feb Mar Apr May Jun AnnualJul Aug Sep Oct Nov Dec
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Figure C- 19. Flow at EVO Dry Creek Sediment Pond decant (EV_DC1, E298590). 

Note:  Italic values indicate that average is calculated from <20 data points in the month. 

 Values shaded in grey are calculated from instantaneous measurements. 

Station: Dry Creek Sediment pond decent (Site ID EV_DC1, EMS E298590)

Operated by: Teck

Available Data: 2016 Final flow data

Average Monthly and Annual Flow (m3/s):
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Figure C- 20. Flow at Michel Creek at highway 3 bridge (EV_MC2, E300091). 

Note:  Italic values indicate that average is calculated from <20 data points in the month. 

 Values shaded in grey are calculated from instantaneous measurements. 

Station: Michel Creek at Highway 3 Bridge ( Site ID EV_MC2, EMS  E300091)

Operated by: Teck

Available Data: 2016 Final flow data

Average Monthly and Annual Flow (m3/s):

Month
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Figure C- 21. Flow at Elk River Near Natal (EV_ER4, 0200027, 08NK016). 

Note:  Flow data from this location is managed by Water Survey of Canada and thus Teck does not take manual flow instantaneous measurements.  

Italic values indicate that average is calculated from <20 data points in the month. 

 

Station: Elk River From Fording River to Michel (Site ID EV_ER4, EMS 0200027,WSC 08NK016)

Operated by: Environment Canada

Available Data: 2016 preliminary daily flow data (unpublished_obtained by email from Environment Canada)

Average Monthly and Annual Flow (m3/s):
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Figure C- 22. Daily Average flow in Corbin Creek (CM_CC1, E200209). 

Note:  Italic values indicate that average is calculated from <20 data points in the month. 

 Values shaded in grey are calculated from instantaneous measurements. 

 Large data gaps in continuous data due to failed bubbler. Unrealistic data were removed. 

Station: Corbin Creek near confluence with Michel Creek (Site ID CM_CC1, EMS E200209)

Operated by: Teck

Available Data: 2016 Final flow data

Average Monthly and Annual Flow (m3/s):
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Figure C- 23. Daily intake flow from Line Creek to the WLC AWTF 

 

 

 

Station: AWTF Influent LC (Site ID WL_LCI_SP02) 

Operated by: Teck

Available Data: 2016 Final flow data

Average Monthly and Annual Flow (m3/day):
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Figure C- 24. Daily intake flow from West Line Creek to the WLC AWTF 

Station: AWTF Influent WLC (Site ID WL_WLCI_SP01) 

Operated by: Teck

Available Data: 2016 Final flow data

Average Monthly and Annual Flow (m3/day):

Month
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3590 3669 3414 35752229 2474 2106 3234 5429 3862 5180 3988 3729

0

1000

2000

3000

4000

5000

6000

7000

8000

Jan-16 Feb-16 Mar-16 Apr-16 May-16 Jun-16 Jul-16 Aug-16 Sep-16 Oct-16 Nov-16 Dec-16

Fl
o

w
 (m

3
/d

ay
)

WL_WLCI_SP01 Final Discharge



Permit 107517 Annual Report 
 
 

Teck Coal Limited  Page C-29 

March 31, 2016   
 

 

Figure C- 25. Total Outflow from the WLC AWTF 

Note: Flow is measured at the outfall however the flow meter at this location was configured to account for some internal plant recycle rates in 2016, thus confounding the outflow volume. 

The sum of the inflows represents a more realistic outflow and is shown above.  

Station: AWTF Outfall (Site ID WL_BFWB_OUT_SP21) 

Operated by: Teck

Available Data: 2016 Final flow data

Average Monthly and Annual Flow (m3/s):
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6 Summary of Calculated Flow Data 

Flow measurements cannot be taken at several permitted monitoring locations due to safety and logistical 

reasons. In these situations, flows are calculated using equations and/or methods developed by qualified 

professionals for this purpose. In 2016, monthly average flows were derived from available 2016 monitoring 

data and scaled using a watershed area ratio after accounting for inflows from any large gauged tributaries. 

A list of permitted stations for which data has been calculated is below.   

 GHO Fording River Compliance Point – Upper Fording River (upstream of Josephine Falls) 

(EMS 0200378, GH_FR1) 

 GHO Elk River Compliance Point – 220m downstream of Thompson Creek (EMS E300090, 

GH_ERC) 

 Elk River upstream of Boivin Creek (upstream of Fording River) (EMS E206661, GH_ER1) 

 Elk River Downstream of Michel Creek (EMS 0200393, EV_ER1) 

Calculation methodologies for the locations listed above were developed by Golder Associates to support 

the flow monitoring meta data summary report submitted to the Ministry of Environment in 2015. Calculation 

methodology for each location is presented below with the calculated monthly average flows.  

6.1 GHO Fording River Compliance Point – Upper Fording River (upstream of 
Josephine Falls) (EMS 0200378, GH_FR1) 

2016 monthly average flows for Upper Fording River (upstream of Josephine Falls) (EMS 0200378) are 

estimated from Water Survey of Canada stations 08NK022 (Line Creek at the Mouth) and 08NK018 

(Fording River at the Mouth) data, pro-rated by watershed area (see table C-1), as follows: 

Monthly average flow [EMS0200378]= (monthly average flow [08NK018] – monthly average flow 

[08NK022]) x [412/(619 -138)] 

2016 Monthly Average Flows (m³/s): 

Month Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual 

2016 1.42 1.16 1.27 6.14 9.84 7.03 5.21 3.64 2.38 3.04 2.80 1.58 3.79 

 

 
Figure C- 26 Monthly average flows at GH_FR1 prorated from downstream monitoring stations.  
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6.2 GHO Elk River Compliance Point – 220m downstream of Thompson Creek (EMS E300090, 
GH_ERC) 

2016 monthly average flows at Elk River downstream of Thompson Creek (EMS E300090) are estimated 

from Water Survey of Canada stations 08NK018 (Fording River at the Mouth) and 08NK016 (Elk River Near 

Natal) data, pro-rated by watershed area, (see table C-1),  as follows: 

monthly average flow [EMS E300090] = (monthly average flow [08NK016] – monthly average flow 

[08NK018]) x [903/(1840 - 621)] 

2016 Monthly Average Flows (m³/s): 

 

 

Figure C- 27 Monthly average flows at GH_ERC prorated from downstream monitoring stations.  

6.3 Elk River upstream of Boivin Creek (upstream of Fording River) (EMS E206661, GH_ER1) 

2016 monthly average flows at Elk River upstream of Fording River (EMS E206661) are estimated from 

Water Survey of Canada stations 08NK018 (Fording River at the Mouth)  and 08NK016 (Elk River Near 

Natal) data, pro-rated by watershed area, (see table C-1),  as follows: 

monthly average flow [E206661] = (monthly average flow [08NK016] – monthly average flow [08NK018]) x 

[977/(1840 - 621)] 

2016 Monthly Average Flows (m³/s): 

Month Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual 

2016 5.61 4.36 4.56 19.34 43.08 37.18 26.55 17.77 9.91 11.83 11.30 9.31 16.73 
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Month Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual 

2016 3.83 2.95 3.05 12.63 29.47 25.79 18.47 12.33 6.78 8.04 7.69 6.52 11.46 
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Figure C- 28 Monthly average flows at GH_ER1 prorated from downstream monitoring stations.  

 

6.4 Elk River Downstream of Michel Creek (EMS 0200393, EV_ER1) 

2016 monthly average flows at Elk River downstream of Michel Creek (EMC 0200393) are estimated from 

Michel Creek at Hwy 3 bridge and 08NK016 data, pro-rated by watershed area, as follows: 

monthly average flow [EMS 0200393] Michel Creek at Hwy 3 bridge+[08NK016] x [2813-637]/1840 

2016 Monthly Average Flows (m³/s): 

Month Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual 

2016 11.00 9.53 10.89 60.14 98.35 73.19 44.71 29.41 18.53 27.49 27.63 20.10 35.91 

 

 

 Figure C- 29 Monthly average flows at GH_ER1 prorated from downstream monitoring stations.  
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Appendix D – Quality Assurance/Quality Control Data Issues 

 

  



Location:  GH_SC2 GH_SC2

Sample ID:  GH_SC2-WS-201602031351 FD_M_01022016_010

Date Sampled:  2/3/2016 2/3/2016

Sample Type:  Primary Secondary

Analyte Detection Limit Pri. Detection Limit Dup. Units Primary vs. Duplicate Category1

TOTAL SUSPENDED SOLIDS, LAB 1 1 mg/l 17.4 <1 178.26% Fail

Location:  FR_KC1 FR_KC1

Sample ID:  FR_KC1_M_01022016_N FD_M_01022016_009

Date Sampled:  2/2/2016 2/2/2016

Sample Type:  Primary Secondary

Analyte Detection Limit Pri. Detection Limit Dup. Units Primary vs. Duplicate Category1

CADMIUM, D 0.005 0.005 ug/l 0.101 0.316 103.12% Fail

Location:  FR_FR2 FR_FR2

Sample ID:  FR_FR2_W_20062016_N FD_W_20062016_069

Date Sampled:  6/20/2016 6/20/2016

Sample Type:  Primary Secondary

Analyte Detection Limit Pri. Detection Limit Dup. Units Primary vs. Duplicate Category1

CADMIUM, D 0.005 0.005 ug/l 0.0734 0.0243 100.51% Fail

Location:  FR_FR1 FR_FR1

Sample ID:  FR_FR1_M_02052016_N FD_M_02052016_023

Date Sampled:  5/2/2016 5/2/2016

Sample Type:  Primary Secondary

Analyte Detection Limit Pri. Detection Limit Dup. Units Primary vs. Duplicate Category1

NITROGEN, AMMONIA (AS N) 0.005 0.005 mg/l 0.0354 <0.005 150.50% Fail

Location:  FR_FR1 FR_FR1

Sample ID:  FR_FR1_M_07112016_N FD_M_07112016_083

Date Sampled:  11/7/2016 11/7/2016

Sample Type:  Primary Secondary

Analyte Detection Limit Pri. Detection Limit Dup. Units Primary vs. Duplicate Category1

TURBIDITY, LAB 0.1 0.1 ntu 1.42 0.4 112.09% Fail

ALUMINUM, T 0.003 0.003 mg/l 0.0497 0.0167 99.40% Fail

MANGANESE, T 0.0001 0.0001 mg/l 0.00483 0.00166 97.69% Fail

IRON, T 0.01 0.01 mg/l 0.050 0.011 127.87% Fail

Location:  FR_UFR1 FR_UFR1

Sample ID:  FR_UFR1_M_05122016_N FD_M_05122016_092

Date Sampled:  12/7/2016 12/7/2016

Sample Type:  Primary Secondary

Analyte Detection Limit Pri. Detection Limit Dup. Units Primary vs. Duplicate Category1

ALUMINUM, T 0.003 0.003 mg/l 0.0216 0.0121 56.38% Fail

Location:  FR_HC1 FR_HC1

Sample ID:  FR_HC1_M_06062016_N FD_M_06062016_044

Date Sampled:  6/7/2016 6/7/2016

Sample Type:  Primary Secondary

Analyte Detection Limit Pri. Detection Limit Dup. Units Primary vs. Duplicate Category1

PHOSPHORUS 0.002 0.002 mg/l 0.0255 0.0092 93.95% Fail

RPD Control Limits

Pass - RPD <= 20%

Pass-1 - RPD > 20%, Analysis results < 5 times Detection Limit

Pass-2 - RPD > 20% and RPD <= 50%, Analysis result > 5 times Detection Limit and < 999 times Detection Limit

Exceeds RPD Control Limits



Location:  FR_HC1 FR_HC1

Sample ID:  FR_HC1_W_13062016_N FD_W_13062016_064

Date Sampled:  6/13/2016 6/13/2016

Sample Type:  Primary Secondary

Analyte Detection Limit Pri. Detection Limit Dup. Units Primary vs. Duplicate Category1

ALUMINUM, T 0.003 0.003 mg/l 0.0233 0.0077 100.65% Fail

Location:  GH_FR1 GH_FR1

Sample ID:  GH_FR1_WS_2016-05-25_N GH_FR1_WS_2016-05-25_FD

Date Sampled:  5/25/2016 5/25/2016

Sample Type:  Primary Secondary

Analyte Detection Limit Pri. Detection Limit Dup. Units Primary vs. Duplicate Category1

TOTAL SUSPENDED SOLIDS, LAB 1 1 mg/l 59.6 2.1 186.39% Fail

TURBIDITY, LAB 0.1 0.1 ntu 7.26 1.23 142.05% Fail

ALUMINUM, T 0.003 0.003 mg/l 0.0954 0.0381 85.84% Fail

MANGANESE, T 0.0001 0.0001 mg/l 0.00638 0.00334 62.55% Fail

MOLYBDENUM, T 0.00005 0.00005 mg/l 0.00113 0.00201 56.05% Fail

IRON, T 0.01 0.01 mg/l 0.113 0.048 80.75% Fail

MANGANESE, D 0.0001 0.0001 mg/l 0.00059 0.00034 53.76% Fail

MOLYBDENUM, D 0.00005 0.00005 mg/l 0.00109 0.00202 59.81% Fail

Location:  GH_FR1 GH_FR1

Sample ID:  GH_FR1_WS_2016-06-07_N GH_FR1_WS_2016-06-07_FD

Date Sampled:  6/7/2016 6/7/2016

Sample Type:  Primary Secondary

Analyte Detection Limit Pri. Detection Limit Dup. Units Primary vs. Duplicate Category1

TURBIDITY, LAB 0.1 0.1 ntu 0.57 1.22 72.63% Fail

Location:  GH_FR1 GH_FR1

Sample ID:  GH_FR1_WS_2016-10-17_N GH_FR1_WS_2016-10-17_FD

Date Sampled:  10/17/2016 10/17/2016

Sample Type:  Primary Secondary

Analyte Detection Limit Pri. Detection Limit Dup. Units Primary vs. Duplicate Category1

MANGANESE, D 0.0001 0.0001 mg/l 0.00093 0.00051 58.33% Fail

Location:  GH_FR1 GH_FR1

Sample ID:  GH_FR1_WS_2016-10-25_N GH_FR1_WS_2016-10-25_FD

Date Sampled:  10/25/2016 10/25/2016

Sample Type:  Primary Secondary

Analyte Detection Limit Pri. Detection Limit Dup. Units Primary vs. Duplicate Category1

TURBIDITY, LAB 0.1 0.1 ntu 0.52 1.66 104.59% Fail

MANGANESE, T 0.0001 0.0001 mg/l 0.00152 0.00257 51.34% Fail

Location:  GH_FR1 GH_FR1

Sample ID:  GH_FR1_WS_2016-11-22_N GH_FR1_WS_2016-11-22_FD

Date Sampled:  11/22/2016 11/22/2016

Sample Type:  Primary Secondary

Analyte Detection Limit Pri. Detection Limit Dup. Units Primary vs. Duplicate Category1

ALUMINUM, T 0.003 0.003 mg/l 0.0705 0.0077 160.61% Fail

MANGANESE, T 0.0001 0.0001 mg/l 0.00874 0.00194 127.34% Fail

IRON, T 0.01 0.01 mg/l 0.122 0.017 151.08% Fail

MANGANESE, D 0.0001 0.0001 mg/l 0.00299 0.00173 53.39% Fail

Location:  GH_ERC GH_ERC

Sample ID:  GH_ERC_WS_2016-04-19_N GH_ERC_WS_2016-04-19_FD

Date Sampled:  4/19/2016 4/19/2016

Sample Type:  Primary Secondary

Analyte Detection Limit Pri. Detection Limit Dup. Units Primary vs. Duplicate Category1

MANGANESE, D 0.0001 0.0001 mg/l 0.00054 <0.0001 137.50% Fail



Location:  GH_ER1 GH_ER1

Sample ID:  GH_ER1_WS_2016-04-27_N GH_ER1_WS_2016-04-27_FD

Date Sampled:  4/27/2016 4/27/2016

Sample Type:  Primary Secondary

Analyte Detection Limit Pri. Detection Limit Dup. Units Primary vs. Duplicate Category1

MANGANESE, D 0.0001 0.0001 mg/l 0.00159 0.00269 51.40% Fail

Location:  GH_ER1 GH_ER1

Sample ID:  GH_ER1_WS_2016-05-25_N GH_ER1_WS_2016-05-25_FD

Date Sampled:  5/25/2016 5/25/2016

Sample Type:  Primary Secondary

Analyte Detection Limit Pri. Detection Limit Dup. Units Primary vs. Duplicate Category1

TURBIDITY, LAB 0.1 0.1 ntu 1.27 4.28 108.47% Fail

Location:  GH_GH1 GH_GH1

Sample ID:  GH_GH1_WS_2016-04-04_N GH_GH1_WS_2016-04-04_FD

Date Sampled:  4/4/2016 4/4/2016

Sample Type:  Primary Secondary

Analyte Detection Limit Pri. Detection Limit Dup. Units Primary vs. Duplicate Category1

ALUMINUM, D 0.003 0.003 mg/l 0.0191 0.0109 54.67% Fail

Location:  GH_GH1 GH_GH1

Sample ID:  GH_GH1_WS_2016-05-03_N GH_GH1_WS_2016-05-03_FD

Date Sampled:  5/3/2016 5/3/2016

Sample Type:  Primary Secondary

Analyte Detection Limit Pri. Detection Limit Dup. Units Primary vs. Duplicate Category1

CARBON, DISSOLVED ORGANIC, D 0.5 0.5 mg/l 4.22 0.94 127.13% Fail

MANGANESE, D 0.0001 0.0001 mg/l 0.00200 0.00365 58.41% Fail

Location:  GH_GH1 GH_GH1

Sample ID:  GH_GH1_WS_2016-08-08_N GH_GH1_WS_2016-08-08_FD

Date Sampled:  8/8/2016 8/8/2016

Sample Type:  Primary Secondary

Analyte Detection Limit Pri. Detection Limit Dup. Units Primary vs. Duplicate Category1

COPPER, T 0.5 0.5 ug/l 2.72 0.75 113.54% Fail

Location:  GH_GH1 GH_GH1

Sample ID:  GH_GH1_WS_2016-12-05_N GH_GH1_WS_2016-12-05_FD

Date Sampled:  12/5/2016 12/5/2016

Sample Type:  Primary Secondary

Analyte Detection Limit Pri. Detection Limit Dup. Units Primary vs. Duplicate Category1

PHOSPHORUS 0.002 0.002 mg/l 0.0141 0.0253 56.85% Fail

Location:  GH_WC1 GH_WC1

Sample ID:  GH_WC1_WS_2016-12-07_N GH_WC1_WS_2016-12-07_FD

Date Sampled:  12/7/2016 12/7/2016

Sample Type:  Primary Secondary

Analyte Detection Limit Pri. Detection Limit Dup. Units Primary vs. Duplicate Category1

TOTAL SUSPENDED SOLIDS, LAB 1 1 mg/l 77.6 35.7 73.96% Fail

TURBIDITY, LAB 0.1 0.1 ntu 37.0 5.79 145.88% Fail

CADMIUM, T 0.005 0.005 ug/l 0.215 0.121 55.95% Fail

MERCURY, T 0.0005 0.0005 ug/l 0.00406 0.00234 53.75% Fail



Location:  GH_ER1A GH_ER1A

Sample ID:  GH_ER1A_WS_2016-07-05_N GH_ER1A_WS_2016-07-05_FD

Date Sampled:  7/6/2016 7/6/2016

Sample Type:  Primary Secondary

Analyte Detection Limit Pri. Detection Limit Dup. Units Primary vs. Duplicate Category1

TURBIDITY, LAB 0.1 0.1 ntu 1.24 0.46 91.76% Fail

Location:  LC_LC5 LC_LC5

Sample ID:  LC_LC5_WS_2016-03-28_N FD_W_20160328_008

Date Sampled:  3/28/2016 3/28/2016

Sample Type:  Primary Secondary

Analyte Detection Limit Pri. Detection Limit Dup. Units Primary vs. Duplicate Category1

CADMIUM, T 0.005 0.005 ug/l 0.0307 0.0153 66.96% Fail

Location:  LC_LC3 LC_LC3

Sample ID:  LC_LC3_WS_2016-04-25_N FD_W_20160425_017

Date Sampled:  4/25/2016 4/25/2016

Sample Type:  Primary Secondary

Analyte Detection Limit Pri. Detection Limit Dup. Units Primary vs. Duplicate Category1

ALUMINUM, T 0.003 0.003 mg/l 0.0322 0.0163 65.57% Fail

Location:  LC_LC2 LC_LC2

Sample ID:  LC_LC2_WS_2016-05-30_N FD_W_20160530_029

Date Sampled:  5/30/2016 5/30/2016

Sample Type:  Primary Secondary

Analyte Detection Limit Pri. Detection Limit Dup. Units Primary vs. Duplicate Category1

MANGANESE, T 0.0001 0.0001 mg/l 0.00220 0.00118 60.36% Fail

Location:  LC_LC2 LC_LC2

Sample ID:  LC_LC2_WS_2016-06-06_N FD_M_20160606_022

Date Sampled:  6/6/2016 6/6/2016

Sample Type:  Primary Secondary

Analyte Detection Limit Pri. Detection Limit Dup. Units Primary vs. Duplicate Category1

TURBIDITY, LAB 0.1 0.1 ntu 1.49 0.88 51.48% Fail

Location:  LC_LC2 LC_LC2

Sample ID:  LC_LC2_WS_2016-07-18_N FD_W_20160718_044

Date Sampled:  7/18/2016 7/18/2016

Sample Type:  Primary Secondary

Analyte Detection Limit Pri. Detection Limit Dup. Units Primary vs. Duplicate Category1

MANGANESE, T 0.0001 0.0001 mg/l 0.00147 0.00248 51.14% Fail

Location:  LC_WTF_OUT LC_WTF_OUT

Sample ID:  LC_WTF_OUT_WS_03072016_N WL_EPCR_03072016_DUP1

Date Sampled:  3/7/2016 3/7/2016

Sample Type:  Primary Secondary

Analyte Detection Limit Pri. Detection Limit Dup. Units Primary vs. Duplicate Category1

NITRATE NITROGEN (NO3), AS N 0.025 0.025 mg/l 0.138 0.077 56.74% Fail

Location:  WL_BFWB_OUT_SP21 WL_BFWB_OUT_SP21

Sample ID:  WL_BFWB_OUT_SP21_06062016_N WL_EPCR_06062016_DUP1

Date Sampled:  6/6/2016 6/6/2016

Sample Type:  Primary Secondary

Analyte Detection Limit Pri. Detection Limit Dup. Units Primary vs. Duplicate Category1

CHROMIUM, T 0.0005 0.0005 mg/l 0.00485 <0.0005 162.62% Fail

MOLYBDENUM, T 0.00025 0.00025 mg/l 0.00435 0.00154 95.42% Fail

TOTAL KJELDAHL NITROGEN 0.05 0.05 mg/l 0.350 0.203 53.16% Fail



Location:  WL_BFWB_OUT_SP21 WL_BFWB_OUT_SP21

Sample ID:  WL_BFWB_OUT_SP21_07112016_N WL_EPCR_07112016_DUP1

Date Sampled:  7/11/2016 7/11/2016

Sample Type:  Primary Secondary

Analyte Detection Limit Pri. Detection Limit Dup. Units Primary vs. Duplicate Category1

PHOSPHORUS, D 0.002 0.002 mg/l 0.0208 0.0361 53.78% Fail

Location:  WL_BFWB_OUT_SP21 WL_BFWB_OUT_SP21

Sample ID:  WL_BFWB_OUT_SP21_08292016_N WL_EPCR_08292016_DUP1

Date Sampled:  8/29/2016 8/29/2016

Sample Type:  Primary Secondary

Analyte Detection Limit Pri. Detection Limit Dup. Units Primary vs. Duplicate Category1

NITRATE NITROGEN (NO3), AS N 0.025 0.025 mg/l 0.181 0.063 96.72% Fail

Location:  WL_BFWB_OUT_SP21 WL_BFWB_OUT_SP21

Sample ID:  WL_BFWB_OUT_SP21_10242016_N WL_EPCR_10242016_DUP1

Date Sampled:  10/24/2016 10/24/2016

Sample Type:  Primary Secondary

Analyte Detection Limit Pri. Detection Limit Dup. Units Primary vs. Duplicate Category1

NITRATE NITROGEN (NO3), AS N 0.005 0.005 mg/l < 0.0050 <0.005 0.00% Pass

Location:  WL_BFWB_OUT_SP21 WL_BFWB_OUT_SP21

Sample ID:  WL_BFWB_OUT_SP21_WS_08012016_N WL_EPCR_08012016_DUP1

Date Sampled:  8/1/2016 8/1/2016

Sample Type:  Primary Secondary

Analyte Detection Limit Pri. Detection Limit Dup. Units Primary vs. Duplicate Category1

FLUORIDE, D 0.02 0.02 mg/l 0.131 0.072 58.13% Fail

Location:  WL_BFWB_OUT_SP21 WL_BFWB_OUT_SP21

Sample ID:  WL_BFWB_OUT_SP21_WS_08182016_N WL_EPCR_08182016_DUP1

Date Sampled:  8/18/2016 8/18/2016

Sample Type:  Primary Secondary

Analyte Detection Limit Pri. Detection Limit Dup. Units Primary vs. Duplicate Category1

SELENIUM, D 0.25 0.25 ug/l 14.5 31.8 74.73% Fail

Location:  WL_BFWB_OUT_SP21 WL_BFWB_OUT_SP21

Sample ID:  WL_BFWB_OUT_SP21_WS_08192016_N WL_EPCR_08192016_DUP1

Date Sampled:  8/19/2016 8/19/2016

Sample Type:  Primary Secondary

Analyte Detection Limit Pri. Detection Limit Dup. Units Primary vs. Duplicate Category1

SELENIUM, D 0.25 0.25 ug/l 26.7 13.1 68.34% Fail

SELENIUM, T 0.25 0.25 ug/l 29 11.4 87.13% Fail

Location:  WL_BFWB_OUT_SP21 WL_BFWB_OUT_SP21

Sample ID:  WL_BFWB_OUT_SP21_WS_08222016_N WL_EPCR_08222016_DUP1

Date Sampled:  8/22/2016 8/22/2016

Sample Type:  Primary Secondary

Analyte Detection Limit Pri. Detection Limit Dup. Units Primary vs. Duplicate Category1

PHOSPHORUS 0.002 0.002 mg/l 0.0292 0.0527 57.39% Fail

Location:  WL_BFWB_OUT_SP21 WL_BFWB_OUT_SP21

Sample ID:  WL_BFWB_OUT_SP21_WS_10312016_N WL_EPCR_10312016_DUP1

Date Sampled:  10/31/2016 10/31/2016

Sample Type:  Primary Secondary

Analyte Detection Limit Pri. Detection Limit Dup. Units Primary vs. Duplicate Category1

PHOSPHORUS 0.002 0.002 mg/l 0.0325 0.0178 58.45% Fail



Location:  WL_BFWB_OUT_SP21 WL_BFWB_OUT_SP21

Sample ID:  WL_BFWB_OUT_SP21_WS_11072016_N WL_EPCR_11072016_DUP1

Date Sampled:  11/7/2016 11/7/2016

Sample Type:  Primary Secondary

Analyte Detection Limit Pri. Detection Limit Dup. Units Primary vs. Duplicate Category1

NITRATE NITROGEN (NO3), AS N 0.025 0.025 mg/l 0.208 0.06 110.45% Fail

Location:  LC_WLC LC_WLC

Sample ID:  LC_WLC_WS_20160125_NP WL_WS_20160125_FD

Date Sampled:  1/25/2016 1/25/2016

Sample Type:  Primary Secondary

Analyte Detection Limit Pri. Detection Limit Dup. Units Primary vs. Duplicate Category1

ION BALANCE 0 0 % 3.6 6 50.00% Fail

Location:  EV_HC1 EV_HC1

Sample ID:  EV_HC1_WS_2016-02-01_N EV_ER6_WS_2016-02-01_FD

Date Sampled:  2/1/2016 2/1/2016

Sample Type:  Primary Secondary

Analyte Detection Limit Pri. Detection Limit Dup. Units Primary vs. Duplicate Category1

ALUMINUM, T 0.003 0.003 mg/l 0.0586 0.0309 61.90% Fail

Location:  EV_HC1 EV_HC1

Sample ID:  EV_HC1_WS_2016-04-19_N EV_ER5_WS_2016-04-19_FD

Date Sampled:  4/19/2016 4/19/2016

Sample Type:  Primary Secondary

Analyte Detection Limit Pri. Detection Limit Dup. Units Primary vs. Duplicate Category1

NITROGEN, AMMONIA (AS N) 0.005 0.005 mg/l 0.137 <0.005 185.92% Fail

Location:  EV_HC1 EV_HC1

Sample ID:  EV_HC1_WS_2016-06-14_N EV_ER5_WS_2016-06-14_N

Date Sampled:  6/14/2016 6/14/2016

Sample Type:  Primary Secondary

Analyte Detection Limit Pri. Detection Limit Dup. Units Primary vs. Duplicate Category1

NICKEL, T 0.5 0.5 ug/l 65.7 0.86 194.83% Fail

Location:  EV_HC1 EV_HC1

Sample ID:  EV_HC1_WS_2016-06-28_N EV_ER5_WS_2016-06-28_N

Date Sampled:  6/28/2016 6/28/2016

Sample Type:  Primary Secondary

Analyte Detection Limit Pri. Detection Limit Dup. Units Primary vs. Duplicate Category1

TOTAL DISSOLVED SOLIDS (RESIDUE, FILTERABLE) 15 15 mg/l 744 426 54.36% Fail

Location:  EV_MC2 EV_MC2

Sample ID:  EV_MC2_WS_2016-04-20_N EV_MC5_WS_2016-04-20_FB

Date Sampled:  4/20/2016 4/20/2016

Sample Type:  Primary Secondary

Analyte Detection Limit Pri. Detection Limit Dup. Units Primary vs. Duplicate Category1

ALUMINUM, D 0.003 0.003 mg/l 0.0277 0.219 155.09% Fail

MANGANESE, D 0.0001 0.0001 mg/l 0.00068 0.00713 165.17% Fail

Location:  EV_MC2 EV_MC2

Sample ID:  EV_MC2_WS_2016-05-18_N EV_MC5_WS_2016-05-18_N

Date Sampled:  5/18/2016 5/18/2016

Sample Type:  Primary Secondary

Analyte Detection Limit Pri. Detection Limit Dup. Units Primary vs. Duplicate Category1

TURBIDITY, LAB 0.1 0.1 ntu 2.36 4.13 54.55% Fail



Location:  EV_MC2 EV_MC2

Sample ID:  EV_MC2_WS_2016-06-01_N EV_MC5_WS_2016-06-01_N

Date Sampled:  6/1/2016 6/1/2016

Sample Type:  Primary Secondary

Analyte Detection Limit Pri. Detection Limit Dup. Units Primary vs. Duplicate Category1

TOTAL SUSPENDED SOLIDS, LAB 1 1 mg/l 11.0 4.4 85.71% Fail

Location:  EV_MC2 EV_MC2

Sample ID:  EV_MC2_WS_2016-07-06_N EV_MC5_WS_2016-07-06_N

Date Sampled:  7/6/2016 7/6/2016

Sample Type:  Primary Secondary

Analyte Detection Limit Pri. Detection Limit Dup. Units Primary vs. Duplicate Category1

PHOSPHORUS 0.002 0.002 mg/l 0.0164 0.0055 99.54% Fail

Location:  EV_MC2 EV_MC2

Sample ID:  EV_MC2_WS_2016-12-05_N EV_MC5_WS_2016-12-05_N

Date Sampled:  12/5/2016 12/5/2016

Sample Type:  Primary Secondary

Analyte Detection Limit Pri. Detection Limit Dup. Units Primary vs. Duplicate Category1

CADMIUM, D 0.005 0.005 ug/l 0.0439 0.0135 105.92% Fail

Location:  EV_ER4 EV_ER4

Sample ID:  EV_ER4_WS_2016-05-10_N EV_ER5_WS_2016-05-10_N

Date Sampled:  5/10/2016 5/10/2016

Sample Type:  Primary Secondary

Analyte Detection Limit Pri. Detection Limit Dup. Units Primary vs. Duplicate Category1

MANGANESE, D 0.0001 0.0001 mg/l 0.00059 0.00346 141.73% Fail

Location:  EV_ER4 EV_ER4

Sample ID:  EV_ER4_WS_2016-05-17_N EV_ER5_WS_2016-05-17_N

Date Sampled:  5/17/2016 5/17/2016

Sample Type:  Primary Secondary

Analyte Detection Limit Pri. Detection Limit Dup. Units Primary vs. Duplicate Category1

TURBIDITY, LAB 0.1 0.1 ntu 1.32 0.76 53.85% Fail

Location:  EV_ER1 EV_ER1

Sample ID:  EV_ER1_WS_2016-03-30_N EV_MC5_WS_2016-03-30_FD

Date Sampled:  3/30/2016 3/30/2016

Sample Type:  Primary Secondary

Analyte Detection Limit Pri. Detection Limit Dup. Units Primary vs. Duplicate Category1

MANGANESE, D 0.0001 0.0001 mg/l 0.00075 0.00023 106.12% Fail

Location:  EV_GT1 EV_GT1

Sample ID:  EV_GT1_WS_2016-03-09_N EV_MC6_WS_2016-03-09_N

Date Sampled:  3/9/2016 3/9/2016

Sample Type:  Primary Secondary

Analyte Detection Limit Pri. Detection Limit Dup. Units Primary vs. Duplicate Category1

TURBIDITY, LAB 0.1 0.1 ntu 21.6 12.2 55.62% Fail

Location:  EV_GT1 EV_GT1

Sample ID:  EV_GT1_WS_2016-05-04_N EV_MC9_WS_2016-05-04_N

Date Sampled:  5/4/2016 5/4/2016

Sample Type:  Primary Secondary

Analyte Detection Limit Pri. Detection Limit Dup. Units Primary vs. Duplicate Category1

MANGANESE, T 0.0001 0.0001 mg/l 0.00118 0.00212 56.97% Fail

SELENIUM, D 0.05 0.05 ug/l 75.9 52.2 37.00% Fail



Location:  EV_GT1 EV_GT1

Sample ID:  EV_GT1_WS_2016-07-13_N EV_ER9_WS_2016-07-13_N

Date Sampled:  7/13/2016 7/13/2016

Sample Type:  Primary Secondary

Analyte Detection Limit Pri. Detection Limit Dup. Units Primary vs. Duplicate Category1

CADMIUM, D 0.005 0.005 ug/l 0.0320 0.221 149.41% Fail

MANGANESE, D 0.0001 0.0001 mg/l 0.00060 0.00156 88.89% Fail

Location:  EV_GT1 EV_GT1

Sample ID:  EV_GT1_WS_2016-12-05_N EV_MC6_WS_2016-12-05_N

Date Sampled:  12/5/2016 12/5/2016

Sample Type:  Primary Secondary

Analyte Detection Limit Pri. Detection Limit Dup. Units Primary vs. Duplicate Category1

BARIUM, T 0.00005 0.00005 mg/l 0.0174 0.17 162.86% Fail

MANGANESE, D 0.0001 0.0001 mg/l 0.00084 0.00178 71.76% Fail

SELENIUM, D 0.05 0.05 ug/l 66.6 94.3 34.43% Fail

Location:  EV_GC2 EV_GC2

Sample ID:  EV_GC2_WS_2016-01-13_N EV_ER6_WS_2016-01-13_N

Date Sampled:  1/13/2016 1/13/2016

Sample Type:  Primary Secondary

Analyte Detection Limit Pri. Detection Limit Dup. Units Primary vs. Duplicate Category1

ALUMINUM, T 0.003 0.003 mg/l 0.0528 0.0301 54.76% Fail

Location:  EV_GC2 EV_GC2

Sample ID:  EV_GC2_WS_2016-03-08_N EV_ER5_WS_2016-03-08_N

Date Sampled:  3/8/2016 3/8/2016

Sample Type:  Primary Secondary

Analyte Detection Limit Pri. Detection Limit Dup. Units Primary vs. Duplicate Category1

TURBIDITY, LAB 0.1 0.1 ntu 7.78 4.16 60.64% Fail

Location:  EV_GC2 EV_GC2

Sample ID:  EV_GC2_WS_2016-05-04_N EV_ER9_WS_2016-05-04_N

Date Sampled:  5/4/2016 5/4/2016

Sample Type:  Primary Secondary

Analyte Detection Limit Pri. Detection Limit Dup. Units Primary vs. Duplicate Category1

SELENIUM, D 0.05 0.05 ug/l 78.7 59.4 27.95% Fail

Location:  EV_SM1 EV_SM1

Sample ID:  EV_SM1_WS_2016-06-06_N EV_ER5_WS_2016-06-06_N

Date Sampled:  6/6/2016 6/6/2016

Sample Type:  Primary Secondary

Analyte Detection Limit Pri. Detection Limit Dup. Units Primary vs. Duplicate Category1

ALUMINUM, T 0.003 0.003 mg/l 0.0476 0.0798 50.55% Fail

Location:  EV_SM1 EV_SM1

Sample ID:  EV_SM1_WS_2016-07-11_N EV_ER5_WS_2016-07-11_N

Date Sampled:  7/11/2016 7/11/2016

Sample Type:  Primary Secondary

Analyte Detection Limit Pri. Detection Limit Dup. Units Primary vs. Duplicate Category1

PHOSPHORUS 0.002 0.002 mg/l 0.0384 0.006 145.95% Fail



Location:  EV_BLM2 EV_BLM2

Sample ID:  EV_BLM2_WS_2016-09-12_N EV_ER5_WS_2016-09-12_N

Date Sampled:  9/12/2016 9/12/2016

Sample Type:  Primary Secondary

Analyte Detection Limit Pri. Detection Limit Dup. Units Primary vs. Duplicate Category1

ORTHO-PHOSPHATE 0.001 0.001 mg/l 0.0331 <0.001 188.27% Fail

ALUMINUM, T 0.003 0.003 mg/l 0.0477 0.084 55.13% Fail

MANGANESE, D 0.0001 0.0001 mg/l 0.00056 <0.0001 139.39% Fail

Location:  EV_SPR2 EV_SPR2

Sample ID:  EV_SPR2_WS_2016-02-03_N EV_MC5_WS_2016-02-03_FD

Date Sampled:  2/3/2016 2/3/2016

Sample Type:  Primary Secondary

Analyte Detection Limit Pri. Detection Limit Dup. Units Primary vs. Duplicate Category1

MOLYBDENUM, T 0.00005 0.00005 mg/l 0.000681 0.00114 50.41% Fail

Location:  EV_WF_SW EV_WF_SW

Sample ID:  EV_WF_SW_WG_2016-05-18_N EV_EC5GW_WG_2016-05-18_NP

Date Sampled:  5/18/2016 5/18/2016

Sample Type:  Primary Secondary

Analyte Detection Limit Pri. Detection Limit Dup. Units Primary vs. Duplicate Category1

COBALT, T 0.1 0.1 ug/l 0.83 1.97 81.43% Fail

TOTAL ORGANIC CARBON, T 0.5 0.5 mg/l 12.8 2.3 139.07% Fail

ALUMINUM, D 0.003 0.003 mg/l 0.0282 0.0145 64.17% Fail

ANTIMONY, D 0.1 0.1 ug/l 0.61 0.22 93.98% Fail

COBALT, D 0.1 0.1 ug/l 0.89 0.29 101.69% Fail

IRON, D 0.01 0.01 mg/l 1.59 0.761 70.52% Fail

LEAD, D 0.05 0.05 ug/l 1.22 0.66 59.57% Fail

Location:  EV_WF_SW EV_WF_SW

Sample ID:  EV_WF_SW_WG_2016-08-16_N EV_EC5GW_WG_2016-08-16_NP

Date Sampled:  8/16/2016 8/16/2016

Sample Type:  Primary Secondary

Analyte Detection Limit Pri. Detection Limit Dup. Units Primary vs. Duplicate Category1

TOTAL SUSPENDED SOLIDS, LAB 1 1 mg/l 66.6 36.1 59.40% Fail

TURBIDITY, LAB 0.1 0.1 ntu 88.9 41.1 73.54% Fail

ALKALINITY, TOTAL (As CaCO3) 1 1 mg/l 283 147 63.26% Fail

Location:  EV_WF_SW EV_WF_SW

Sample ID:  EV_WF_SW_WG_2016-10-26_N EV_EC5GW_WG_2016-10-26_NP

Date Sampled:  10/26/2016 10/26/2016

Sample Type:  Primary Secondary

Analyte Detection Limit Pri. Detection Limit Dup. Units Primary vs. Duplicate Category1

TOTAL SUSPENDED SOLIDS, LAB 1 1 mg/l 14.2 7.5 61.75% Fail

LEAD, T 0.05 0.05 ug/l 1.95 3.8 64.35% Fail

IRON, D 0.01 0.01 mg/l 0.723 0.151 130.89% Fail

Location:  CM_CC1 CM_CC1

Sample ID:  CM_CC1_WKLY_WS_20160420_N CM_NNP_WS_2016_04_20_061

Date Sampled:  4/20/2016 4/20/2016

Sample Type:  Primary Secondary

Analyte Detection Limit Pri. Detection Limit Dup. Units Primary vs. Duplicate Category1

ALUMINUM, T 0.015 0.015 mg/l 0.099 0.055 57.14% Fail

Location:  CM_MC2 CM_MC2

Sample ID:  CM_MC2_WS_20160416_N CM_NNP_WS_20160416_N

Date Sampled:  4/16/2016 4/16/2016

Sample Type:  Primary Secondary

Analyte Detection Limit Pri. Detection Limit Dup. Units Primary vs. Duplicate Category1

PHOSPHORUS 0.002 0.002 mg/l 0.0191 0.0072 90.49% Fail



Location:  RG_DSELK RG_DSELK

Sample ID:  RG_DSELK_WS_2016-04-19_N-U1 RG_DUPLICATERES_WS_2016-04-19_FD

Date Sampled:  4/19/2016 4/19/2016

Sample Type:  Primary Secondary

Analyte Detection Limit Pri. Detection Limit Dup. Units Primary vs. Duplicate Category1

TOTAL SUSPENDED SOLIDS, LAB 1 1 mg/l 41.4 15.8 89.51% Fail

TURBIDITY, LAB 0.1 0.1 ntu 31.3 12.5 85.84% Fail

CHLORIDE, D 0.1 0.1 mg/l 2.47 1.12 75.21% Fail

NITRATE NITROGEN (NO3), AS N 0.005 0.005 mg/l 0.369 0.877 81.54% Fail

SELENIUM, T 0.05 0.05 ug/l 1.27 3.79 99.60% Fail

SODIUM, T 0.05 0.05 mg/l 2.98 1.68 55.79% Fail

BARIUM, T 0.00005 0.00005 mg/l 0.0511 0.081 45.27% Fail

LEAD, T 0.05 0.05 ug/l 0.545 0.266 68.80% Fail

MANGANESE, T 0.0001 0.0001 mg/l 0.0303 0.0138 74.83% Fail

MANGANESE, D 0.0001 0.0001 mg/l 0.0134 0.00216 144.47% Fail

SELENIUM, D 0.05 0.05 ug/l 1.35 4.26 103.74% Fail

Location:  RG_DSELK RG_DSELK

Sample ID:  RG_DSELK_WS_2016-04-26_N-U1 RG_DUPLICATERES_WS_2016-04-26_FD

Date Sampled:  4/26/2016 4/26/2016

Sample Type:  Primary Secondary

Analyte Detection Limit Pri. Detection Limit Dup. Units Primary vs. Duplicate Category1

SELENIUM, T 0.05 0.05 ug/l 0.384 0.133 97.10% Fail

SELENIUM, D 0.05 0.05 ug/l 0.431 0.119 113.45% Fail

Location:  RG_KERRRD RG_KERRRD

Sample ID:  RG_KERRRD_WS_2016-06-07_N-U1 RG_DUPLICATERES_WS_2016-06-07_FD

Date Sampled:  6/7/2016 6/7/2016

Sample Type:  Primary Secondary

Analyte Detection Limit Pri. Detection Limit Dup. Units Primary vs. Duplicate Category1

TOTAL SUSPENDED SOLIDS, LAB 1 1 mg/l 10.8 1.4 154.10% Fail

TURBIDITY, LAB 0.1 0.1 ntu 6.13 0.91 148.30% Fail

NITRATE NITROGEN (NO3), AS N 0.005 0.005 mg/l 0.0757 0.206 92.51% Fail

ALUMINUM, T 0.003 0.003 mg/l 0.195 0.0246 155.19% Fail

MANGANESE, T 0.0001 0.0001 mg/l 0.00840 0.00183 128.45% Fail

PHOSPHORUS 0.002 0.002 mg/l 0.0109 0.0039 94.59% Fail

IRON, T 0.01 0.01 mg/l 0.236 0.018 171.65% Fail

MANGANESE, D 0.0001 0.0001 mg/l 0.00318 0.00083 117.21% Fail

Location:  RG_BORDER RG_BORDER

Sample ID:  RG_BORDER_WS_2016-04-05_N-U1 RG_DUPLICATERES_WS_2016-04-05_FD

Date Sampled:  4/5/2016 4/5/2016

Sample Type:  Primary Secondary

Analyte Detection Limit Pri. Detection Limit Dup. Units Primary vs. Duplicate Category1

MANGANESE, D 0.0001 0.0001 mg/l 0.00056 0.0014 85.71% Fail

Location:  RG_BORDER RG_BORDER

Sample ID:  RG_BORDER_WS_2016-05-03_N-U1 RG_DUPLICATERES_WS_2016-05-03_FD

Date Sampled:  5/3/2016 5/3/2016

Sample Type:  Primary Secondary

Analyte Detection Limit Pri. Detection Limit Dup. Units Primary vs. Duplicate Category1

TIN, D 0.0001 0.0001 mg/l 0.00103 0.00021 132.26% Fail

Location:  RG_BORDER RG_BORDER

Sample ID:  RG_BORDER_WS_2016-05-31_N-U1 RG_DUPLICATERES_WS_2016-05-31_FD

Date Sampled:  5/31/2016 5/31/2016

Sample Type:  Primary Secondary

Analyte Detection Limit Pri. Detection Limit Dup. Units Primary vs. Duplicate Category1

PHOSPHORUS 0.002 0.002 mg/l 0.0138 0.005 93.62% Fail



Location:  RG_BORDER RG_BORDER

Sample ID:  RG_BORDER_WS_2016-09-07_N-U1 RG_DUPLICATERES_WS_2016-09-07_FD

Date Sampled:  9/7/2016 9/7/2016

Sample Type:  Primary Secondary

Analyte Detection Limit Pri. Detection Limit Dup. Units Primary vs. Duplicate Category1

ALUMINUM, T 0.003 0.003 mg/l 0.0270 0.0145 60.24% Fail

Location:  RG_ELKORES RG_ELKORES

Sample ID:  RG_ELKORES_WS_2016-03-29_N RG_DUPLICATERIV_WS_2016-03-29_FD

Date Sampled:  3/29/2016 3/29/2016

Sample Type:  Primary Secondary

Analyte Detection Limit Pri. Detection Limit Dup. Units Primary vs. Duplicate Category1

TIN, D 0.0001 0.0001 mg/l 0.00150 0.00013 168.10% Fail

ZINC, D 3 3 ug/l 44.3 13.9 104.47% Fail

Location:  RG_ELKORES RG_ELKORES

Sample ID:  RG_ELKORES_WS_2016-06-07_N RG_DUPLICATERIV_WS_2016-06-07_FD

Date Sampled:  6/7/2016 6/7/2016

Sample Type:  Primary Secondary

Analyte Detection Limit Pri. Detection Limit Dup. Units Primary vs. Duplicate Category1

TOTAL SUSPENDED SOLIDS, LAB 1 1 mg/l 14.4 25.3 54.91% Fail

TURBIDITY, LAB 0.1 0.1 ntu 6.57 11.5 54.57% Fail

PHOSPHORUS 0.002 0.002 mg/l 0.0160 0.032 66.67% Fail

RPD Control Limits

Pass - RPD <= 20%

Pass-1 - RPD > 20%, Analysis results < 5 times Detection Limit

Pass-2 - RPD > 20% and RPD <= 50%, Analysis result > 5 times Detection Limit and < 999 times Detection Limit

Exceeds RPD Control Limits
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Appendix E – Summary of Receiving Environment Samples at or Above 

Approved/Working Water Quality Guidelines 

 

  



Permit 107517 

Annual Report

Date EMS ID Location Code Parameter Result Unit

Criteria 

(Max)

Criteria 

(Min) Criteria or Guideline

1/4/2016 E261958 LC_WLC URANIUM 22.1 ug/l 8.5 BCWQG Working 

Average

1/5/2016 E300071 FR_FRCP1 URANIUM 10.825 ug/l 8.5 BCWQG Working 

Average

1/6/2016 0200209 CM_CC1 NITRITE 

NITROGEN 

(NO2), AS N

0.068 mg/l 0.06 BCWQG Approved 

Average

1/11/2016 E261958 LC_WLC URANIUM 21.375 ug/l 8.5 BCWQG Working 

Average

1/18/2016 E261958 LC_WLC URANIUM 21.075 ug/l 8.5 BCWQG Working 

Average

1/25/2016 E261958 LC_WLC URANIUM 21.225 ug/l 8.5 BCWQG Working 

Average

1/28/2016 E298592 EV_BLM2 MERCURY - 

Ultra Trace

0.00194 ug/l 0.00125 BCWQG Approved 

Average

2/1/2016 E298592 EV_BLM2 MERCURY - 

Ultra Trace

0.00138 ug/l 0.00125 BCWQG Approved 

Average

2/1/2016 E261958 LC_WLC URANIUM 21 ug/l 8.5 BCWQG Working 

Average

2/2/2016 E300071 FR_FRCP1 URANIUM 16.05 ug/l 8.5 BCWQG Working 

Average

2/3/2016 0200209 CM_CC1 NITRITE 

NITROGEN 

(NO2), AS N

0.067 mg/l 0.06 BCWQG Approved 

Average

2/8/2016 E261958 LC_WLC URANIUM 20.9 ug/l 8.5 BCWQG Working 

Average

2/15/2016 E300071 FR_FRCP1 URANIUM 11.12 ug/l 8.5 BCWQG Working 

Average

2/15/2016 E293369 LC_LCUSWLC NITRITE 

NITROGEN 

(NO2), AS N

0.044 mg/l 0.04 BCWQG Approved 

Average

2/15/2016 E261958 LC_WLC URANIUM 20.1 ug/l 8.5 BCWQG Working 

Average

2/22/2016 E261958 LC_WLC URANIUM 21.2667 ug/l 8.5 BCWQG Working 

Average

2/29/2016 E261958 LC_WLC URANIUM 20.8333 ug/l 8.5 BCWQG Working 

Average

3/1/2016 E300071 FR_FRCP1 pH, Field 9.2 ph units 9 6.5 BCWQG Approved Max

3/1/2016 E300071 FR_FRCP1 URANIUM 10.07 ug/l 8.5 BCWQG Working 

Average

3/2/2016 0200209 CM_CC1 COBALT 4.025 ug/l 4 BCWQG Approved 

Average

3/3/2016 E294312 RG_ELKORES ALUMINUM 0.0545 mg/l 0.05 BCWQG Approved 

Average

3/7/2016 E300097 FR_FRRD DISSOLVED 

OXYGEN, 

FIELD

6.37 mg/l 8 BCWQG Approved 

Average

3/7/2016 E261958 LC_WLC URANIUM 20 ug/l 8.5 BCWQG Working 

Average

3/7/2016 E298592 EV_BLM2 MERCURY - 

Ultra Trace

0.00181 ug/l 0.00125 BCWQG Approved 

Average

3/7/2016 E298591 EV_FC1 MERCURY - 

Ultra Trace

0.00171 ug/l 0.00125 BCWQG Approved 

Average

3/8/2016 E216777 FR_UFR1 pH, Field 9.1 ph units 9 6.5 BCWQG Approved Max

3/14/2016 E216778 FR_HC1 pH, Field 9.6 ph units 9 6.5 BCWQG Approved Max

3/14/2016 E261958 LC_WLC URANIUM 19.8667 ug/l 8.5 BCWQG Working 

Average

3/15/2016 0200209 CM_CC1 COBALT 4.71 ug/l 4 BCWQG Approved 

Average

3/16/2016 0200393 EV_ER1 pH, Field 9.1 ph units 9 6.5 BCWQG Approved Max

3/21/2016 E261958 LC_WLC URANIUM 20.3667 ug/l 8.5 BCWQG Working 

Average

3/22/2016 0200209 CM_CC1 COBALT 4.65333 ug/l 4 BCWQG Approved 

Average

3/22/2016 0200209 CM_CC1 NITRITE 

NITROGEN 

(NO2), AS N

0.114333 mg/l 0.08 BCWQG Approved 

Average

3/22/2016 0200209 CM_CC1 NITRITE 

NITROGEN 

(NO2), AS N

0.259 mg/l 0.24 BCWQG Approved Max

3/28/2016 E261958 LC_WLC URANIUM 20.45 ug/l 8.5 BCWQG Working 

Average

Summary of Water Quality Guideline Exceedances in 2016



3/29/2016 0200209 CM_CC1 COBALT 4.7425 ug/l 4 BCWQG Approved 

Average

3/29/2016 0200209 CM_CC1 NITRITE 

NITROGEN 

(NO2), AS N

0.105375 mg/l 0.08 BCWQG Approved 

Average

4/4/2016 0200203 EV_MC3 IRON 1.16 mg/l 1 BCWQG Approved Max

4/4/2016 0200203 EV_MC3 MERCURY - 

Ultra Trace

0.001774 ug/l 0.00125 BCWQG Approved 

Average

4/4/2016 0200378 GH_FR1 ALUMINUM 0.057 mg/l 0.05 BCWQG Approved 

Average

4/4/2016 0200378 GH_FR1 ALUMINUM 0.273 mg/l 0.1 BCWQG Approved Max

4/4/2016 E300091 EV_MC2 MERCURY - 

Ultra Trace

0.001414 ug/l 0.00125 BCWQG Approved 

Average

4/4/2016 0200111 EV_ER2 IRON 1.16 mg/l 1 BCWQG Approved Max

4/4/2016 E261958 LC_WLC URANIUM 20.24 ug/l 8.5 BCWQG Working 

Average

4/4/2016 0200251 FR_FR1 MERCURY - 

Ultra Trace

0.00161 ug/l 0.00125 BCWQG Approved 

Average

4/5/2016 E298593 EV_TC1 MERCURY - 

Ultra Trace

0.001985 ug/l 0.00125 BCWQG Approved 

Average

4/5/2016 E102714 GH_TC1 MERCURY - 

Ultra Trace

0.0017 ug/l 0.00125 BCWQG Approved 

Average

4/5/2016 E287432 GH_COUGAR MERCURY - 

Ultra Trace

0.00579 ug/l 0.00125 BCWQG Approved 

Average

4/5/2016 E287437 GH_BR_F ALUMINUM 0.0607 mg/l 0.05 BCWQG Approved 

Average

4/5/2016 E287437 GH_BR_F MERCURY - 

Ultra Trace

0.00639 ug/l 0.00125 BCWQG Approved 

Average

4/5/2016 E288273 LC_DC3 MERCURY - 

Ultra Trace

0.001904 ug/l 0.00125 BCWQG Approved 

Average

4/6/2016 E298591 EV_FC1 MERCURY - 

Ultra Trace

0.00507 ug/l 0.00125 BCWQG Approved 

Average

4/6/2016 E298592 EV_BLM2 MERCURY - 

Ultra Trace

0.00562 ug/l 0.00125 BCWQG Approved 

Average

4/6/2016 0200209 CM_CC1 COBALT 4.1925 ug/l 4 BCWQG Approved 

Average

4/6/2016 0200209 CM_CC1 NITRITE 

NITROGEN 

(NO2), AS N

0.1056 mg/l 0.08 BCWQG Approved 

Average

4/11/2016 0200378 GH_FR1 ALUMINUM 0.05766 mg/l 0.05 BCWQG Approved 

Average

4/11/2016 0200378 GH_FR1 MERCURY - 

Ultra Trace

0.001512 ug/l 0.00125 BCWQG Approved 

Average

4/11/2016 E261958 LC_WLC URANIUM 19.58 ug/l 8.5 BCWQG Working 

Average

4/12/2016 E288273 LC_DC3 MERCURY - 

Ultra Trace

0.00307 ug/l 0.00125 BCWQG Approved 

Average

4/13/2016 0200393 EV_ER1 MERCURY - 

Ultra Trace

0.00144 ug/l 0.00125 BCWQG Approved 

Average

4/13/2016 E300091 EV_MC2 MERCURY - 

Ultra Trace

0.001926 ug/l 0.00125 BCWQG Approved 

Average

4/13/2016 0200203 EV_MC3 MERCURY - 

Ultra Trace

0.0024 ug/l 0.00125 BCWQG Approved 

Average

4/13/2016 0200209 CM_CC1 COBALT 4.272 ug/l 4 BCWQG Approved 

Average

4/13/2016 0200209 CM_CC1 NITRITE 

NITROGEN 

(NO2), AS N

0.08898 mg/l 0.08 BCWQG Approved 

Average

4/14/2016 E216777 FR_UFR1 MERCURY - 

Ultra Trace

0.001348 ug/l 0.00125 BCWQG Approved 

Average

4/14/2016 0200251 FR_FR1 MERCURY - 

Ultra Trace

0.001315 ug/l 0.00125 BCWQG Approved 

Average

4/16/2016 0200209 CM_CC1 COBALT 4.626 ug/l 4 BCWQG Approved 

Average

4/17/2016 0200209 CM_CC1 COBALT 4.96667 ug/l 4 BCWQG Approved 

Average

4/18/2016 0200209 CM_CC1 COBALT 5.23857 ug/l 4 BCWQG Approved 

Average

4/19/2016 E288273 LC_DC3 MERCURY - 

Ultra Trace

0.004488 ug/l 0.00125 BCWQG Approved 

Average

4/19/2016 0200378 GH_FR1 ALUMINUM 0.05766 mg/l 0.05 BCWQG Approved 

Average

4/19/2016 0200378 GH_FR1 MERCURY - 

Ultra Trace

0.001652 ug/l 0.00125 BCWQG Approved 

Average

4/19/2016 0200201 FR_FR2 MERCURY - 

Ultra Trace

0.001312 ug/l 0.00125 BCWQG Approved 

Average

4/19/2016 0200209 CM_CC1 COBALT 5.43 ug/l 4 BCWQG Approved 

Average

4/20/2016 0200203 EV_MC3 IRON 1.61 mg/l 1 BCWQG Approved Max



4/20/2016 0200393 EV_ER1 IRON 1.86 mg/l 1 BCWQG Approved Max

4/20/2016 E300091 EV_MC2 IRON 2.15 mg/l 1 BCWQG Approved Max

4/20/2016 0200393 EV_ER1 MERCURY - 

Ultra Trace

0.002846 ug/l 0.00125 BCWQG Approved 

Average

4/20/2016 E300091 EV_MC2 MERCURY - 

Ultra Trace

0.003614 ug/l 0.00125 BCWQG Approved 

Average

4/20/2016 0200203 EV_MC3 MERCURY - 

Ultra Trace

0.00382 ug/l 0.00125 BCWQG Approved 

Average

4/20/2016 0200209 CM_CC1 COBALT 5.55333 ug/l 4 BCWQG Approved 

Average

4/21/2016 0200209 CM_CC1 COBALT 5.82 ug/l 4 BCWQG Approved 

Average

4/25/2016 E261958 LC_WLC URANIUM 17.9 ug/l 8.5 BCWQG Working 

Average

4/26/2016 E288273 LC_DC3 MERCURY - 

Ultra Trace

0.005172 ug/l 0.00125 BCWQG Approved 

Average

4/26/2016 0200201 FR_FR2 MERCURY - 

Ultra Trace

0.001416 ug/l 0.00125 BCWQG Approved 

Average

4/26/2016 E300230 RG_DSELK IRON 1.16 mg/l 1 BCWQG Approved Max

4/27/2016 0200378 GH_FR1 ALUMINUM 0.05766 mg/l 0.05 BCWQG Approved 

Average

4/27/2016 0200393 EV_ER1 MERCURY - 

Ultra Trace

0.003262 ug/l 0.00125 BCWQG Approved 

Average

4/27/2016 E300091 EV_MC2 MERCURY - 

Ultra Trace

0.003844 ug/l 0.00125 BCWQG Approved 

Average

4/27/2016 0200203 EV_MC3 MERCURY - 0.004198 ug/l 0.00125 BCWQG Approved 

4/27/2016 0200378 GH_FR1 MERCURY - 0.002054 ug/l 0.00125 BCWQG Approved 

4/27/2016 E216777 FR_UFR1 MERCURY - 0.001518 ug/l 0.00125 BCWQG Approved 

4/27/2016 0200209 CM_CC1 COBALT 5.708 ug/l 4 BCWQG Approved 

4/27/2016 E300071 FR_FRCP1 MERCURY - 0.001302 ug/l 0.00125 BCWQG Approved 

5/2/2016 E298591 EV_FC1 MERCURY - 0.003155 ug/l 0.00125 BCWQG Approved 

5/2/2016 E298592 EV_BLM2 IRON 6.11 mg/l 1 BCWQG Approved Max

5/2/2016 E298592 EV_BLM2 MERCURY - 0.00941 ug/l 0.00125 BCWQG Approved 

5/2/2016 E261958 LC_WLC URANIUM 16.025 ug/l 8.5 BCWQG Working 

5/3/2016 E298593 EV_TC1 MERCURY - 0.002095 ug/l 0.00125 BCWQG Approved 

5/3/2016 0200203 EV_MC3 MERCURY - 0.004648 ug/l 0.00125 BCWQG Approved 

5/3/2016 E288273 LC_DC3 MERCURY - 0.005398 ug/l 0.00125 BCWQG Approved 

5/4/2016 0200393 EV_ER1 MERCURY - 0.003645 ug/l 0.00125 BCWQG Approved 

5/4/2016 E300091 EV_MC2 MERCURY - 0.00432 ug/l 0.00125 BCWQG Approved 

5/4/2016 E258175 CM_MC1 MERCURY - 0.001405 ug/l 0.00125 BCWQG Approved 

5/4/2016 0200209 CM_CC1 COBALT 6.877 ug/l 4 BCWQG Approved 

5/4/2016 E102714 GH_TC1 MERCURY - 0.001745 ug/l 0.00125 BCWQG Approved 

5/4/2016 E300071 FR_FRCP1 MERCURY - 0.001418 ug/l 0.00125 BCWQG Approved 

5/4/2016 0200378 GH_FR1 MERCURY - 0.00177 ug/l 0.00125 BCWQG Approved 

5/4/2016 0200201 FR_FR2 MERCURY - 0.001468 ug/l 0.00125 BCWQG Approved 

5/4/2016 E287432 GH_COUGAR MERCURY - 0.00378 ug/l 0.00125 BCWQG Approved 

5/4/2016 E287437 GH_BR_F MERCURY - 0.004375 ug/l 0.00125 BCWQG Approved 

5/5/2016 E261958 LC_WLC URANIUM 13.675 ug/l 8.5 BCWQG Working 

5/5/2016 E300097 FR_FRRD MERCURY - 0.001255 ug/l 0.00125 BCWQG Approved 

5/6/2016 E261958 LC_WLC URANIUM 12.652 ug/l 8.5 BCWQG Working 

5/7/2016 E261958 LC_WLC URANIUM 11.9233 ug/l 8.5 BCWQG Working 

5/8/2016 E261958 LC_WLC URANIUM 11.5429 ug/l 8.5 BCWQG Working 

5/9/2016 E261958 LC_WLC URANIUM 11.1875 ug/l 8.5 BCWQG Working 

5/10/2016 E288273 LC_DC3 MERCURY - 0.00435 ug/l 0.00125 BCWQG Approved 

5/11/2016 0200393 EV_ER1 MERCURY - 0.00325 ug/l 0.00125 BCWQG Approved 

5/11/2016 E300091 EV_MC2 MERCURY - 0.003938 ug/l 0.00125 BCWQG Approved 

5/11/2016 0200378 GH_FR1 MERCURY - 0.0012575 ug/l 0.00125 BCWQG Approved 

5/11/2016 E300071 FR_FRCP1 MERCURY - 0.00131 ug/l 0.00125 BCWQG Approved 

5/11/2016 0200203 EV_MC3 MERCURY - 0.003918 ug/l 0.00125 BCWQG Approved 

5/11/2016 E300090 GH_ERC MERCURY - 0.0014125 ug/l 0.00125 BCWQG Approved 

5/11/2016 E258175 CM_MC1 MERCURY - 0.00177 ug/l 0.00125 BCWQG Approved 

5/11/2016 0200209 CM_CC1 COBALT 8.411 ug/l 4 BCWQG Approved 

5/12/2016 E261958 LC_WLC pH, Field 10 ph units 9 6.5 BCWQG Approved Max

5/12/2016 0200337 LC_LC3 pH, Field 11 ph units 9 6.5 BCWQG Approved Max

5/12/2016 E293369 LC_LCUSWLC pH, Field 11 ph units 9 6.5 BCWQG Approved Max

5/16/2016 E261958 LC_WLC URANIUM 10.35 ug/l 8.5 BCWQG Working 

5/17/2016 E288273 LC_DC3 MERCURY - 0.003298 ug/l 0.00125 BCWQG Approved 

5/18/2016 0200393 EV_ER1 MERCURY - 0.003056 ug/l 0.00125 BCWQG Approved 

5/18/2016 E258175 CM_MC1 MERCURY - 0.00161667 ug/l 0.00125 BCWQG Approved 

5/18/2016 E300091 EV_MC2 MERCURY - 0.003728 ug/l 0.00125 BCWQG Approved 

5/18/2016 0200209 CM_CC1 COBALT 10.3929 ug/l 4 BCWQG Approved 

5/18/2016 E258937 CM_MC2 MERCURY - 0.00136714 ug/l 0.00125 BCWQG Approved 

5/18/2016 0200203 EV_MC3 MERCURY - 0.003622 ug/l 0.00125 BCWQG Approved 

5/23/2016 E261958 LC_WLC URANIUM 10.2378 ug/l 8.5 BCWQG Working 

5/24/2016 E294312 RG_ELKORES MERCURY - 0.00151 ug/l 0.00125 BCWQG Approved 

5/24/2016 E288273 LC_DC3 MERCURY - 0.002082 ug/l 0.00125 BCWQG Approved 

5/25/2016 0200393 EV_ER1 MERCURY - 0.001796 ug/l 0.00125 BCWQG Approved 

5/25/2016 E300091 EV_MC2 MERCURY - 0.002336 ug/l 0.00125 BCWQG Approved 

5/25/2016 0200203 EV_MC3 MERCURY - 0.002518 ug/l 0.00125 BCWQG Approved 

5/25/2016 E258175 CM_MC1 MERCURY - 0.0015425 ug/l 0.00125 BCWQG Approved 

5/25/2016 0200209 CM_CC1 COBALT 12.52 ug/l 4 BCWQG Approved 



5/30/2016 E261958 LC_WLC URANIUM 9.52333 ug/l 8.5 BCWQG Working 

5/31/2016 E288273 LC_DC3 MERCURY - 0.001992 ug/l 0.00125 BCWQG Approved 

5/31/2016 E294312 RG_ELKORES MERCURY - 0.00135333 ug/l 0.00125 BCWQG Approved 

6/1/2016 0200393 EV_ER1 MERCURY - 0.001456 ug/l 0.00125 BCWQG Approved 

6/1/2016 E300091 EV_MC2 MERCURY - 0.002262 ug/l 0.00125 BCWQG Approved 

6/1/2016 E258175 CM_MC1 MERCURY - 0.001444 ug/l 0.00125 BCWQG Approved 

6/1/2016 0200209 CM_CC1 COBALT 15.56 ug/l 4 BCWQG Approved 

6/1/2016 0200203 EV_MC3 MERCURY - 0.002354 ug/l 0.00125 BCWQG Approved 

6/6/2016 E298591 EV_FC1 MERCURY - 0.00149 ug/l 0.00125 BCWQG Approved 

6/6/2016 E298592 EV_BLM2 MERCURY - 0.00136 ug/l 0.00125 BCWQG Approved 

6/6/2016 E261958 LC_WLC URANIUM 8.995 ug/l 8.5 BCWQG Working 

6/7/2016 E102714 GH_TC1 DISSOLVED 7.65 mg/l 8 BCWQG Approved 

6/7/2016 E305878 GH_ERSC4 MERCURY - 0.0023 ug/l 0.00125 BCWQG Approved 

6/7/2016 E102714 GH_TC1 TEMPERATURE 20 deg c 15 BCWQG Approved Max

6/7/2016 E305876 GH_ER1A MERCURY - 0.00226 ug/l 0.00125 BCWQG Approved 

6/7/2016 E294312 RG_ELKORES MERCURY - 0.00171 ug/l 0.00125 BCWQG Approved 

6/7/2016 E300230 RG_DSELK TEMPERATURE 15.7 deg c 15 BCWQG Approved Max

6/7/2016 0200203 EV_MC3 MERCURY - 0.002104 ug/l 0.00125 BCWQG Approved 

6/7/2016 E287432 GH_COUGAR MERCURY - 0.00134 ug/l 0.00125 BCWQG Approved 

6/7/2016 E298594 EV_SPR2 DISSOLVED 7.72 mg/l 8 BCWQG Approved 

6/7/2016 E288273 LC_DC3 MERCURY - 0.00215 ug/l 0.00125 BCWQG Approved 

6/7/2016 E305875 GH_NNC MERCURY - 0.00166 ug/l 0.00125 BCWQG Approved 

6/8/2016 0200393 EV_ER1 MERCURY - 0.001288 ug/l 0.00125 BCWQG Approved 

6/8/2016 E300091 EV_MC2 MERCURY - 0.001822 ug/l 0.00125 BCWQG Approved 

6/8/2016 0200209 CM_CC1 COBALT 16.58 ug/l 4 BCWQG Approved 

6/8/2016 0200209 CM_CC1 NITRITE 0.0452 mg/l 0.04 BCWQG Approved 

6/13/2016 E261958 LC_WLC URANIUM 9.222 ug/l 8.5 BCWQG Working 

6/14/2016 E288273 LC_DC3 MERCURY - 0.002032 ug/l 0.00125 BCWQG Approved 

6/14/2016 E294312 RG_ELKORES MERCURY - 0.00269 ug/l 0.00125 BCWQG Approved 

6/15/2016 E300091 EV_MC2 MERCURY - 0.001494 ug/l 0.00125 BCWQG Approved 

6/15/2016 0200203 EV_MC3 MERCURY - 0.001748 ug/l 0.00125 BCWQG Approved 

6/15/2016 0200209 CM_CC1 COBALT 18.24 ug/l 4 BCWQG Approved 

6/15/2016 0200209 CM_CC1 NITRITE 0.04996 mg/l 0.04 BCWQG Approved 

6/16/2016 E300230 RG_DSELK MERCURY - 0.00463909 ug/l 0.00125 BCWQG Approved 

6/16/2016 E300230 RG_DSELK TEMPERATURE 15.6 deg c 15 BCWQG Approved Max

6/20/2016 E261958 LC_WLC URANIUM 9.362 ug/l 8.5 BCWQG Working 

6/21/2016 E288273 LC_DC3 MERCURY - 0.002024 ug/l 0.00125 BCWQG Approved 

6/21/2016 E294312 RG_ELKORES MERCURY - 0.002584 ug/l 0.00125 BCWQG Approved 

6/21/2016 E300230 RG_DSELK MERCURY - 0.00377071 ug/l 0.00125 BCWQG Approved 

6/21/2016 E300230 RG_DSELK TEMPERATURE 15.5 deg c 15 BCWQG Approved Max

6/22/2016 0200203 EV_MC3 MERCURY - 0.001456 ug/l 0.00125 BCWQG Approved 

6/22/2016 0200209 CM_CC1 COBALT 19.26 ug/l 4 BCWQG Approved 

6/27/2016 E261958 LC_WLC URANIUM 9.714 ug/l 8.5 BCWQG Working 

6/28/2016 E288273 LC_DC3 MERCURY - 0.00192 ug/l 0.00125 BCWQG Approved 

6/28/2016 E294312 RG_ELKORES MERCURY - 0.002286 ug/l 0.00125 BCWQG Approved 

6/28/2016 E300230 RG_DSELK MERCURY - 0.00345 ug/l 0.00125 BCWQG Approved 

6/28/2016 E300230 RG_DSELK TEMPERATURE 15.7 deg c 15 BCWQG Approved Max

6/29/2016 0200209 CM_CC1 COBALT 22.94 ug/l 4 BCWQG Approved 

6/29/2016 0200209 CM_CC1 NITRITE 0.0904 mg/l 0.04 BCWQG Approved 

6/29/2016 E258937 CM_MC2 COBALT 4.574 ug/l 4 BCWQG Approved 

6/29/2016 E258937 CM_MC2 NITRITE 0.0318 mg/l 0.02 BCWQG Approved 

7/4/2016 E261958 LC_WLC URANIUM 10.46 ug/l 8.5 BCWQG Working 

7/5/2016 E294312 RG_ELKORES MERCURY - 0.002178 ug/l 0.00125 BCWQG Approved 

7/5/2016 E305875 GH_NNC MERCURY - 0.00145 ug/l 0.00125 BCWQG Approved 

7/5/2016 E300230 RG_DSELK MERCURY - 0.003378 ug/l 0.00125 BCWQG Approved 

7/5/2016 E300230 RG_DSELK TEMPERATURE 16.3 deg c 15 BCWQG Approved Max

7/5/2016 E288273 LC_DC3 MERCURY - 0.001438 ug/l 0.00125 BCWQG Approved 

7/6/2016 E305876 GH_ER1A MERCURY - 0.00142 ug/l 0.00125 BCWQG Approved 

7/6/2016 E305878 GH_ERSC4 MERCURY - 0.001455 ug/l 0.00125 BCWQG Approved 

7/6/2016 E102714 GH_TC1 TEMPERATURE 16.7 deg c 15 BCWQG Approved Max

7/6/2016 0200209 CM_CC1 COBALT 24.7 ug/l 4 BCWQG Approved 

7/6/2016 0200209 CM_CC1 NITRITE 0.0695 mg/l 0.04 BCWQG Approved 

7/6/2016 E258937 CM_MC2 COBALT 5.24 ug/l 4 BCWQG Approved 

7/11/2016 E298592 EV_BLM2 MERCURY - 0.00137 ug/l 0.00125 BCWQG Approved 

7/11/2016 E261958 LC_WLC URANIUM 11.38 ug/l 8.5 BCWQG Working 

7/12/2016 E298594 EV_SPR2 DISSOLVED 7.66 mg/l 8 BCWQG Approved 

7/12/2016 E294312 RG_ELKORES MERCURY - 0.001722 ug/l 0.00125 BCWQG Approved 

7/12/2016 E300230 RG_DSELK MERCURY - 0.00332 ug/l 0.00125 BCWQG Approved 

7/12/2016 E300230 RG_DSELK TEMPERATURE 15.2 deg c 15 BCWQG Approved Max

7/13/2016 0200209 CM_CC1 COBALT 26.14 ug/l 4 BCWQG Approved 

7/13/2016 0200209 CM_CC1 NITRITE 0.074 mg/l 0.04 BCWQG Approved 

7/13/2016 E258937 CM_MC2 COBALT 6.13 ug/l 4 BCWQG Approved 

7/13/2016 E258937 CM_MC2 NITRITE 0.025525 mg/l 0.02 BCWQG Approved 

7/18/2016 E261958 LC_WLC URANIUM 12.04 ug/l 8.5 BCWQG Working 

7/20/2016 0200209 CM_CC1 COBALT 26.28 ug/l 4 BCWQG Approved 

7/20/2016 0200209 CM_CC1 NITRITE 0.0845 mg/l 0.06 BCWQG Approved 

7/20/2016 E258937 CM_MC2 COBALT 6.228 ug/l 4 BCWQG Approved 

7/20/2016 E258937 CM_MC2 NITRITE 0.0325 mg/l 0.02 BCWQG Approved 

7/25/2016 E261958 LC_WLC URANIUM 12.74 ug/l 8.5 BCWQG Working 

7/27/2016 0200209 CM_CC1 COBALT 23.92 ug/l 4 BCWQG Approved 

7/27/2016 0200209 CM_CC1 NITRITE 0.0845 mg/l 0.04 BCWQG Approved 

7/27/2016 E258937 CM_MC2 COBALT 5.67 ug/l 4 BCWQG Approved 

7/27/2016 E258937 CM_MC2 NITRITE 0.031875 mg/l 0.02 BCWQG Approved 



8/1/2016 E261958 LC_WLC URANIUM 13.6 ug/l 8.5 BCWQG Working 

8/2/2016 E300230 RG_DSELK TEMPERATURE 16.5 deg c 15 BCWQG Approved Max

8/3/2016 0200209 CM_CC1 COBALT 18.894 ug/l 4 BCWQG Approved 

8/3/2016 0200209 CM_CC1 NITRITE 0.0722 mg/l 0.06 BCWQG Approved 

8/3/2016 E258937 CM_MC2 COBALT 4.678 ug/l 4 BCWQG Approved 

8/3/2016 E258937 CM_MC2 NITRITE 0.0265 mg/l 0.02 BCWQG Approved 

8/8/2016 E261958 LC_WLC URANIUM 14.24 ug/l 8.5 BCWQG Working 

8/9/2016 E298592 EV_BLM2 MERCURY - 0.0013 ug/l 0.00125 BCWQG Approved 

8/9/2016 E305875 GH_NNC DISSOLVED 7.44 mg/l 8 BCWQG Approved 

8/9/2016 E102714 GH_TC1 DISSOLVED 7.47 mg/l 8 BCWQG Approved 

8/9/2016 E102714 GH_TC1 TEMPERATURE 17.6 deg c 15 BCWQG Approved Max

8/10/2016 E298594 EV_SPR2 DISSOLVED 7.37 mg/l 8 BCWQG Approved 

8/15/2016 E261958 LC_WLC URANIUM 14.74 ug/l 8.5 BCWQG Working 

8/22/2016 E261958 LC_WLC URANIUM 15.48 ug/l 8.5 BCWQG Working 

8/29/2016 E261958 LC_WLC URANIUM 16.1 ug/l 8.5 BCWQG Working 

9/5/2016 E261958 LC_WLC URANIUM 16.6 ug/l 8.5 BCWQG Working 

9/7/2016 E300230 RG_DSELK TEMPERATURE 18.2 deg c 15 BCWQG Approved Max

9/12/2016 E298591 EV_FC1 MERCURY - 0.00152 ug/l 0.00125 BCWQG Approved 

9/12/2016 E298592 EV_BLM2 MERCURY - 0.0023 ug/l 0.00125 BCWQG Approved 

9/12/2016 E261958 LC_WLC URANIUM 18.8 ug/l 8.5 BCWQG Working 

9/13/2016 E305875 GH_NNC DISSOLVED 7.7 mg/l 8 BCWQG Approved 

9/19/2016 E261958 LC_WLC URANIUM 17.65 ug/l 8.5 BCWQG Working 

9/26/2016 E261958 LC_WLC URANIUM 18.05 ug/l 8.5 BCWQG Working 

10/3/2016 E298591 EV_FC1 MERCURY - 0.00269 ug/l 0.00125 BCWQG Approved 

10/3/2016 E298592 EV_BLM2 MERCURY - 0.002085 ug/l 0.00125 BCWQG Approved 

10/3/2016 E261958 LC_WLC URANIUM 18.825 ug/l 8.5 BCWQG Working 

10/10/2016 E261958 LC_WLC URANIUM 19.525 ug/l 8.5 BCWQG Working 

10/11/2016 E294312 RG_ELKORES pH, Field 6.3 ph units 9 6.5 BCWQG Approved Max

10/17/2016 E261958 LC_WLC URANIUM 19.54 ug/l 8.5 BCWQG Working 

10/17/2016 E300091 EV_MC2 MERCURY - 0.00148 ug/l 0.00125 BCWQG Approved 

10/17/2016 0200209 CM_CC1 NITRITE 0.0657 mg/l 0.06 BCWQG Approved 

10/24/2016 E261958 LC_WLC URANIUM 19.26 ug/l 8.5 BCWQG Working 

10/25/2016 E300091 EV_MC2 MERCURY - 0.00126 ug/l 0.00125 BCWQG Approved 

10/31/2016 E261958 LC_WLC URANIUM 19.3 ug/l 8.5 BCWQG Working 

11/1/2016 E294312 RG_ELKORES MERCURY - 0.00164 ug/l 0.00125 BCWQG Approved 

11/1/2016 E300091 EV_MC2 MERCURY - 0.00135 ug/l 0.00125 BCWQG Approved 

11/7/2016 E298592 EV_BLM2 MERCURY - 0.00148 ug/l 0.00125 BCWQG Approved 

11/7/2016 E298591 EV_FC1 MERCURY - 0.00146 ug/l 0.00125 BCWQG Approved 

11/7/2016 E261958 LC_WLC URANIUM 18.84 ug/l 8.5 BCWQG Working 

11/7/2016 0200209 CM_CC1 COBALT 4.01 ug/l 4 BCWQG Approved 

11/8/2016 E300091 EV_MC2 MERCURY - 0.001505 ug/l 0.00125 BCWQG Approved 

11/8/2016 E288273 LC_DC3 MERCURY - 0.00263 ug/l 0.00125 BCWQG Approved 

11/9/2016 0200203 EV_MC3 MERCURY - 0.0013 ug/l 0.00125 BCWQG Approved 

11/9/2016 0200209 CM_CC1 COBALT 4.172 ug/l 4 BCWQG Approved 

11/9/2016 E305878 GH_ERSC4 DISSOLVED 6.73 mg/l 8 BCWQG Approved 

11/14/2016 E261958 LC_WLC URANIUM 18.5 ug/l 8.5 BCWQG Working 

11/15/2016 0200209 CM_CC1 COBALT 5.34333 ug/l 4 BCWQG Approved 

11/15/2016 E300091 EV_MC2 MERCURY - 0.001576 ug/l 0.00125 BCWQG Approved 

11/16/2016 0200203 EV_MC3 MERCURY - 0.001665 ug/l 0.00125 BCWQG Approved 

11/16/2016 E298594 EV_SPR2 DISSOLVED 7.32 mg/l 8 BCWQG Approved 

11/17/2016 0200209 CM_CC1 COBALT 6.25333 ug/l 4 BCWQG Approved 

11/17/2016 0200209 CM_CC1 NITRITE 0.0444833 mg/l 0.04 BCWQG Approved 
11/23/2016 0200209 CM_CC1 COBALT 6.69429 ug/l 4 BCWQG Approved 

11/23/2016 0200209 CM_CC1 NITRITE 0.0442857 mg/l 0.04 BCWQG Approved 

11/30/2016 0200209 CM_CC1 COBALT 7.12 ug/l 4 BCWQG Approved 

11/30/2016 0200209 CM_CC1 NITRITE 0.044175 mg/l 0.04 BCWQG Approved 

12/5/2016 E261958 LC_WLC URANIUM 19.0667 ug/l 8.5 BCWQG Working 

12/6/2016 E288273 LC_DC3 MERCURY - 0.00225 ug/l 0.00125 BCWQG Approved 

12/6/2016 E298592 EV_BLM2 MERCURY - 0.001715 ug/l 0.00125 BCWQG Approved 

12/6/2016 200203 EV_MC3 MERCURY - 0.00127667 ug/l 0.00125 BCWQG Approved 

12/7/2016 0200209 CM_CC1 COBALT 8.03143 ug/l 4 BCWQG Approved 

12/7/2016 0200209 CM_CC1 NITRITE 0.0479429 mg/l 0.04 BCWQG Approved 

12/13/2016 0200209 CM_CC1 COBALT 9.94833 ug/l 4 BCWQG Approved 

12/13/2016 0200209 CM_CC1 NITRITE 0.062 mg/l 0.04 BCWQG Approved 

12/21/2016 0200209 CM_CC1 COBALT 10.498 ug/l 4 BCWQG Approved 

12/21/2016 0200209 CM_CC1 NITRITE 0.04695 mg/l 0.04 BCWQG Approved 

4/16/2016 0200209 CM_CC1 BERYLLIUM < 0.50 ug/l 0.13 BCWQG Working 

4/17/2016 0200209 CM_CC1 BERYLLIUM < 0.50 ug/l 0.13 BCWQG Working 

4/18/2016 0200209 CM_CC1 BERYLLIUM < 0.50 ug/l 0.13 BCWQG Working 

4/16/2016 E300091 CM_MC2 BERYLLIUM < 0.50 ug/l 0.13 BCWQG Working 

4/17/2016 E300091 CM_MC2 BERYLLIUM < 0.50 ug/l 0.13 BCWQG Working 

4/18/2016 E300091 CM_MC2 BERYLLIUM < 0.50 ug/l 0.13 BCWQG Working 

2/15/2016 0200337 LC_LC3 BERYLLIUM < 0.50 ug/l 0.13 BCWQG Working 

3/21/2016 0200337 LC_LC3 BERYLLIUM < 0.50 ug/l 0.13 BCWQG Working 

2/16/2016 E297110 LC_LCDSSLCC BERYLLIUM < 0.50 ug/l 0.13 BCWQG Working 

3/31/2016 E297110 LC_LCDSSLCC BERYLLIUM < 0.50 ug/l 0.13 BCWQG Working 

2/15/2016 E293369 LC_LCUSWLC BERYLLIUM < 0.50 ug/l 0.13 BCWQG Working 

3/14/2016 E293369 LC_LCUSWLC BERYLLIUM < 0.50 ug/l 0.13 BCWQG Working 

3/21/2016 E293369 LC_LCUSWLC BERYLLIUM < 0.50 ug/l 0.13 BCWQG Working 

2/15/2016 E282149 LC_SLC BERYLLIUM < 0.50 ug/l 0.13 BCWQG Working 

3/14/2016 E282149 LC_SLC BERYLLIUM < 0.50 ug/l 0.13 BCWQG Working 

3/21/2016 E282149 LC_SLC BERYLLIUM < 0.50 ug/l 0.13 BCWQG Working 

1/11/2016 E261958 LC_WLC BERYLLIUM < 0.50 ug/l 0.13 BCWQG Working 



1/18/2016 E261958 LC_WLC BERYLLIUM < 0.50 ug/l 0.13 BCWQG Working 

1/25/2016 E261958 LC_WLC BERYLLIUM < 0.50 ug/l 0.13 BCWQG Working 

2/8/2016 E261958 LC_WLC BERYLLIUM < 0.50 ug/l 0.13 BCWQG Working 

2/15/2016 E261958 LC_WLC BERYLLIUM < 0.50 ug/l 0.13 BCWQG Working 

2/22/2016 E261958 LC_WLC BERYLLIUM < 0.50 ug/l 0.13 BCWQG Working 

2/29/2016 E261958 LC_WLC BERYLLIUM < 0.50 ug/l 0.13 BCWQG Working 

3/14/2016 E261958 LC_WLC BERYLLIUM < 0.50 ug/l 0.13 BCWQG Working 

3/21/2016 E261958 LC_WLC BERYLLIUM < 0.50 ug/l 0.13 BCWQG Working 

3/28/2016 E293369 LC_LCUSWLC BERYLLIUM < 1.0 ug/l 0.13 BCWQG Working 

3/28/2016 E282149 LC_SLC BERYLLIUM < 1.0 ug/l 0.13 BCWQG Working 

3/28/2016 E261958 LC_WLC BERYLLIUM < 1.0 ug/l 0.13 BCWQG Working 
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Appendix F – Surface Water Monitoring Program: Acute Toxicity Test Results (includes 

Biological Tests Reports 

  



96-h rainbow trout 

100% Single 

Concentration Acute  

Toxicity 

48-h Daphnia magna 

Single Concentration 

Acute Toxicity (20°C)

48-h Daphnia magna Single 

Concentration Acute Toxicity 

(10°C)

48-h Daphnia Magna 

LC50 Toxicity 

48-h Daphnia Magna 

LC50 Toxicity 

Location/Date % Mortality % Mortality % Mortality % Mortality %v/v

0200209 (CM_CC1)

11/15/2016 0 0

11/23/2016 20 0

11/30/2016 0 0

12/21/2016 0 0

E206438 (CM_CCPD)

2/3/2016 0 46.7

2/23/2016 0 0

6/1/2016 0 0

8/3/2016 0 0

11/2/2016 0 3

11/15/2016 0 0

11/30/2016 0 0

E298733 (CM_PC2)

6/1/2016 0 0

11/2/2016 20 0

E102488 (CM_SPD)

2/3/2016 0 13.3

6/1/2016 0 0

8/3/2016 0 0

11/2/2016 0 0

11/15/2016 0 0

11/23/2016 30 0

11/30/2016 0 0

12/21/2016 10 0

E210369 (EV_AQ1)

3/7/2016 0 0

6/7/2016 0 0

7/12/2016 0 0

10/17/2016 0 0

E102685 (EV_BC1)

2/2/2016 0 0

6/8/2016 0 0

7/13/2016 0 0

8/8/2016 0 0

E298590 (EV_DC1)

2/2/2016 0 100

2/15/2016 0 0

6/6/2016 0 0

7/11/2016 0 0

10/3/2016 0 0

0200097 (EV_EC1)

2/2/2016 0 0

6/7/2016 0 0

7/12/2016 0 0

10/4/2016 0 0

E208043 (EV_GC2)

2/2/2016 0 0

6/8/2016 0 0

7/13/2016 0 0

10/3/2016 0 3

E206231 (EV_GT1)

2/2/2016 0 0

6/8/2016 0 0

7/13/2016 0 0

10/4/2016 10 0

E258135 (EV_LC1)

2/2/2016 0 0

9/26/2016 10 0

10/3/2016 0 0

E208057 (EV_MG1)

2/2/2016 0 0

6/7/2016 0 0

7/12/2016 0 0

10/4/2016 0 0

E102679 (EV_OC1)

2/2/2016 0 0

6/6/2016 0 0

7/11/2016 0 0

10/3/2016 0 0

0



96-h rainbow trout 

100% Single 

Concentration Acute  

Toxicity 

48-h Daphnia magna 

Single Concentration 

Acute Toxicity (20°C)

48-h Daphnia magna Single 

Concentration Acute Toxicity 

(10°C)

48-h Daphnia Magna 

LC50 Toxicity 

48-h Daphnia Magna 

LC50 Toxicity 

Location/Date % Mortality % Mortality % Mortality % Mortality %v/v

E102681 (EV_SM1)

2/2/2016 0 0

6/6/2016 0 0

7/11/2016 0 0

10/3/2016 0 0

E296311 (EV_SP1)

2/2/2016 0 0

6/7/2016 0 3.3

7/12/2016 0 0

10/4/2016 0 0

E102481 (FR_CC1)

2/3/2016 0 3.3

5/10/2016 0 0

8/3/2016 0 0

10/5/2016 0 0

E102480 (FR_EC1)

3/15/2016 0 0

5/10/2016 0 0

8/2/2016 0 0

E261897 (FR_SP1)

2/4/2016 0 63 0

2/11/2016 77.1

5/10/2016 0 0 0

8/3/2016 0 13.3 0

11/15/2016 0 37 3

0200384 (GH_CC1)

2/3/2016 0 100 40

2/10/2016 66

5/10/2016 0 100 0

5/27/2016 10

8/2/2016 0 100 53.3 82

8/8/2016 20 77.1

11/15/2016 0 100 10

11/21/2016 89.1

E287432 (GH_COUGAR)

6/7/2016 0 0

E102709 (GH_GH1)

3/7/2016 0 3.3

6/6/2016 0 0

8/8/2016 0 0

12/5/2016 0 0

E257796 (GH_LC1)

8/15/2016 0 0

0200388 (GH_MC1)

3/8/2016 0 0

6/7/2016 0 0

0200385 (GH_PC1)

2/3/2016 0 0

5/10/2016 0 0

8/2/2016 0 0

11/15/2016 0 17

E221329 (GH_SC1)

5/10/2016 0 0 0

8/2/2016 0 0 23.3

11/15/2016 0 0

 E102714 (GH_TC1)

3/8/2016 0 0

6/7/2016 0 0

8/9/2016 0 13.3

12/7/2016 0 0

E207436 (GH_TC2)

3/8/2016 0 0

6/7/2016 0 0

8/9/2016 0 3.3

12/7/2016 0 0

E287433 (GH_WADE)

3/8/2016 0 0

6/7/2016 0 0

8/15/2016 0 0

E257795 (GH_WC1)



96-h rainbow trout 

100% Single 

Concentration Acute  

Toxicity 

48-h Daphnia magna 

Single Concentration 

Acute Toxicity (20°C)

48-h Daphnia magna Single 

Concentration Acute Toxicity 

(10°C)

48-h Daphnia Magna 

LC50 Toxicity 

48-h Daphnia Magna 

LC50 Toxicity 

Location/Date % Mortality % Mortality % Mortality % Mortality %v/v

6/7/2016 0 0

8/9/2016 0 0

12/7/2016 0 0

200028 (LC_LC5)

11/15/2016 0 0

12/19/2016 0 0

E216144 (LC_LC7)

3/7/2016 0 6.7

5/2/2016 0 0

12/5/2016 10 0

E293369 (LC_LCDSSLCC)

10/31/2016 0 0 0

11/15/2016 0 0

12/19/2016 0 0

E291569 (LC_WTF_OUT)

1/4/2016 0 0

1/11/2016 0 0

1/18/2016 0 0

1/26/2016 0

1/26/2016 0

2/2/2016 0 0

2/8/2016 0 0

2/16/2016 0 0

2/22/2016 0 0

2/29/2016 0 0

3/7/2016 0

3/14/2016 0 0

3/21/2016 0 0

3/28/2016 0 80 0 77

3/31/2016 10 3.3

3/31/2016 10 20

4/4/2016 0 13 3

4/11/2016 0 3 0

4/18/2016 0 3 0

4/25/2016 0 10 0

5/2/2016 0 0 0

E291569 (WL_BFWB_OUT_SP21)

5/9/2016 0 27 7

5/16/2016 0 47 50

5/19/2016 0

5/25/2016 0

5/25/2016 0 0 0

5/30/2016 0

5/30/2016 0 0 0

6/6/2016 0

6/6/2016 0 0 0

6/8/2016 20

6/13/2016 0

6/13/2016 0 0 0

6/20/2016 0

6/20/2016 0 0 0

6/27/2016 0

6/27/2016 0 10 0

7/4/2016 6.67

7/4/2016 0 0 0

7/11/2016 0

7/11/2016 0 0 0

7/18/2016 0

7/18/2016 0 0 0

7/25/2016 0

7/25/2016 0

7/25/2016 20 0 0

8/1/2016 0

8/1/2016 0 0 0

8/8/2016 0

8/8/2016 0 0 0

8/15/2016 0

8/15/2016 0 90 0 82

8/18/2016 0

8/18/2016 0 0 0



96-h rainbow trout 

100% Single 

Concentration Acute  

Toxicity 

48-h Daphnia magna 

Single Concentration 

Acute Toxicity (20°C)

48-h Daphnia magna Single 

Concentration Acute Toxicity 

(10°C)

48-h Daphnia Magna 

LC50 Toxicity 

48-h Daphnia Magna 

LC50 Toxicity 

Location/Date % Mortality % Mortality % Mortality % Mortality %v/v

8/19/2016 0

8/19/2016 0 0 0

8/22/2016 0 43 0

8/22/2016 0

8/29/2016 0

8/29/2016 0 17 3

9/6/2016 0

9/6/2016 10 23 0

9/12/2016 26

9/12/2016 20 17 3

9/17/2016 0 0 0

9/19/2016 0

9/19/2016 0 0 0

9/26/2016 0

9/26/2016 0 0 0

10/3/2016 0

10/3/2016 0 7 0

10/11/2016 0

10/11/2016 0 10 0

10/17/2016 0

10/17/2016 0 0 0

10/24/2016 0

10/24/2016 0 0 0

10/31/2016 0

10/31/2016 0 0 0

11/7/2016 0

11/7/2016 0 0 0

11/14/2016 0

11/14/2016 0 0 0

11/21/2016 0

11/21/2016 0 0 0

11/28/2016 0

11/28/2016 0 0 0

12/5/2016 0

12/5/2016 0 0 0

12/12/2016 0

12/12/2016 0 0 0

12/19/2016 0

12/19/2016 0 0 0

12/27/2016 0

12/27/2016 0 0 0
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Teck Coal / Fording River Report Date: February 18, 2016 
ATTN: Lee Wilm Work Order: 16157 - 16158 
P.O. Box 100   
Elkford, BC  
V0B 1H0  

 

Data Report 
Species: Rainbow trout (Oncorhynchus mykiss) 

Protocol: EPS 1/RM/13 (Second Ed. with 2007 amendments) 
  

Species: Daphnia magna 
Protocol: EPS 1/RM/14 (Second Ed. 2000) 

  
 

Table 1. Results for the 96-h rainbow trout acute toxicity test.   

Sample ID Collection Date and Time Mortality in the 100% v/v 
(%) 

FR_SP1_Q_04012016_N February 4, 2016 @ 1310h 0 
 
 
Table 2. Results for the 48-h Daphnia magna acute toxicity tests. 

Sample ID Collection Date and Time  Mortality in the 100% v/v  
(%) 

FR_SP1_Q_04012016_N 
 [tested at 20ºC] 

February 4, 2016 @ 1310h 63.3 

FR_SP1_Q_04012016_N 
[tested at 10ºC] 

February 4, 2016 @ 1310h 0 

 
 
The standard tests met all control performance criteria and no deviations from protocols were 
observed.  
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As requested by client, an additional D. magna test was also conducted concurrently on the 
sample, but at a different exposure temperature of 10ºC. The results of this latter test showed 
improvement in Daphnia survival after 48-h exposure (Table 2), and also met control 
performance passing criterion as the standard test. The results presented in this report relate 
only to the sample tested. 
 
 
 

 
 

 
  Reviewed By: 

Yvonne Lam, B.Sc.  Edmund Canaria, R.P.Bio. 
Laboratory Biologist  Senior Reviewer 

 



Rainbow Trout Summary Sheet 

Client: 

Work Order No.: 

I u.k-ro,Jir.U R•ve ,or_·,"'-t'0 "" 

1G15'6 

Sample Information: 

Sample ID: 

Sample Date: 

Date Received: 

Sample Volume: 

Other: 

Dilution Water: 

f (2..._') P 1.Q_ Qlf O 1£.01(, _ N 

l=e.b4-/lfo 
F tb b I I fo 

I X201.-

start Datemme: ....:...F.::..e b:::..l-'-/ 1-'lo'-(00'--_1 0_'1-_o_h __ 

Test Species: Oncorhynchus myl<iss 

Test Validity Criteria: 

~ 90% control survival 

WQRanges: 
T ("C) = 15±1; DO (mg/L) = 7.0 to 10.3; pH= 5.5to 8.5 

Type: Dechlorinated Municipal Tap Water 
Hardness (mg/L CaC03): 

Alkalinity (mg/L CaC03): 

Test Organism Information: 

Batch No.: 

Source: 

No. FishNolume (L): I 0 /.I 5 I-
Loading Density (g/L): a. 3)- 2-

Mean Length ±SD (mm): 
Mean Weight ± SD (g): 

30:':. 3 2t-;;'1-Range: ________ _ 

Range: __ o_._3_D_-_o_. 6_3'----

Zinc Reference Toxicant Results: 

Reference Toxicant ID: f<..7 fn33 
Stock Solution ID: 15 l.111 VS 
Date Initiated:· J. ctn 20 j I~ , 

96-h LCSO (95% CL): 80 5 (50/. $- '0 '1.s) "0/L ~n 

Reference Toxicant Mean and Historical Rang:: i /. 0 ( 3 3. 1 - 1 'f-8. 'f) 14!i/L l Jf/ 

Reference Toxicant CV(%): Lf't. b 7'o · 

Test Results: 

Reviewed by: 
Date reviewed: ~ • FJ- -uJt{; 

Version 1.4; Issued May 29, 2015. 
Nautilus Environmental Company Inc. 



Client/Project#: 
Sample l.D. 

W.0.# 

96-Hour Rainbow Trout Toxicity Test Data Sheet 

/ec,k_ - !='ord<n5 Rive'Cipeyo.-±;,,"' 
pe _sf/_ Q.,.. 0401"L-01b ..• Al 

·11c r i)~ 

Number FishNolume: 
7-d % Mortality: 

Total Pre-aeration Time (mins): 

10/15"L 
I o. 

30 
RBT Batch#: ft,.?..') 1') Aeration rate adjusted to 6.5 ± 1 ml/min/L? (Y/N): '-<rG<J 
Date Collected/Time: 
Date Setup/Time: 
Sample Setup By: 

D.O. meter: 
pH meter: 
Cond. Meter: 

Concentration 

(% v/v) 

lorJr-oL 
/OD 

Initials 

1 2 

hJ:, 't / {/,,. Q__ 13 JD h 
Cd,, ·:t- I I rr.. &... /<> 'f-"~ Undiluted Sam le WQ 

Parameters Initial WO . 
Temp 'C J~.o 

.Vo - z. pH ::/') 'f 
PH , < D.O. (mg/L) j'O .,,i 

Cond. (µSiem) 1 "51A. 

#Survivors Temperature (°C) Dissolved Oxygen (mg/L) 

4 24 48 72 96 0 24 48 72 96 0 24 48 72 96 

10 10 10 10 JI!' • .{) 1ll.o lft:S 14·.S 14.a IOI '1 a- 9.P. ?.ff /0-1 

I() 10 ID 10 il/ ,0 ilf .t 1trS Jlt<; ,q,v /• ~ 0, 1& q,rq 1-~ 9 1 

llY!M f(_ Ee G"t. .. " "P.lrlVI t( El tL /?., ftrfl? E,l t:l EL 

Adjustment 

/ 
/ 

/ 
/ 

pH 

0 24 48 
(,, ,;; 6 B 6r6 
':},,( B.o ~· () 

.&> ffli11 t'-
WQ Ranges: T ('C) = 15 ± 1; DO (mg/L) = 7.0 to 10.3; pH = 5.5 to 8.5 

~,·ctj :\ " \11.\tq Qc\.:a«'<t...._ 
Sample Description/Comments: l\o c..ot~.f ~\e,l.~'i~ / Do°'q~11, / QdJ1,.;\~sS, f\11 ~rese"{ 

,p:Xi:: 1 \ 

Fish Description at 96 h 0)(, Number of Stressed Fish at 96 h ¢ 

30minWQ 

/ 'f·'°' 
1---.:; 
/0 f·~ 

1~'2.-~ 

Conductivity 
(µSiem) 

72 96 0 96 . 

(,& 67 . .v) 2.1 
8.1 ~I 1.,-'}.. :r 11..q:r 

(;-<.... EL "" [L. 

Other Observations:----------------------------------------------

Reviewed by: ~ Date Reviewed: ~ ,c,A:, · i~ '"'U>KR 

Version 2.2; Issued August 13, 2013. Nautilus Environmental 



Daphnia magna Summary Sheet 

Client: 

Work Order No.: llo \SJ 

Sample Information: 

Sample ID: 

Sample Date: 

Date Received: 

FR_sf'l _Q_O'-\ o\ &ol lo-N 
f'<bruD;(I.'-\ "-\ I 2-bl t{; 
"R_b 11\ftl\l\.>J t;; I '.1..o j ki 

Sample Volume: I 'f. l L' 

Test Organism Information: 

Broodstock No.: 

Age of young (Day 0): <24 h 

Avg No. young per brood in previous 7 d: 

Mortality(%) in previous 7 d: 

Days to first brood: 0 

NaCl Reference Toxicant'Results: 

Reference Toxicant ID: 

Stock Solution ID: 

Date Initiated: 

Start Date/Time: Fe.bNUd''-1. "'I I lo\ t;, e 
Test Species: __ ."'D""apo:.:h.:.:.n::.:oia:..:m.::.a,,.g.,_n"'a ___ _ 

Set up by: _E"'"M'-"-IV\_,_ __ _ 

Test Validity Criteria: 

;:-: 90% mean control survival {no more than 2 
mortalities in any control replicate) 

WQRanges: 

T ('C) = 20 ± 2; DO (mg/L) = 3.6 to 9.4; pH = 6 to 8.5 
. 

48-h LCSO (95% CL): :;>,I.(-('.!..,<\-'"\, I) g/LNaCL 

Reference Toxicant Mean and Historical Range: '+- "2- ( 3, 3-5,~) g/L NaCL 

Reference Toxicant CV(%): _c.:~:::_ __________ _ 

Test Results: 

Reviewed by: Date reviewed: f3c::b. l"1-
1 

Wf;(p 

Version 1,3; Issued January 26, 2011 
Nautilus Environmental 



Freshwater Acute 
48 Hour Toxicity Test Data Sheet 

Client: -~.1'rJ='=cl.-,::;c_,,· ..1.• --~-~---
Sample ID: -82 ,,...-§f: \_e,_ 

4 
CJD{ l 

Start DatefTime: fe,\o 'f (lb[() \ [ {)CJh 
No. Organisms/volume: --'1"'01.=2;,,;00"'"m"'L=-------

Work Order No.: \ \ai '=2-± 0 <Jl"iut(;:J(S Test Organism: '"'D"'.m"'a"'g"'n"'a-______ _ 
Set up by: t fv\/v\ 

Thermometer: ·1'-t"'f ~ S DO meter: l>O- 2-/ ?> pH meter: p 11~ I I > Conductivity meter: C - 2 (3' 

Concentration Number of No. 
Temperature Dissolved oxygen pH Conductivity 

Live Organisms 
Immobilized 

(°C) (mg/L) (µSiem) 

("/- 11/11) Rep 

24 48 48 0 24 48 0 24 48 0 24 48 0 48 

ro1'\m\ A l.'.) 1t•. 0 IR.O •c..S. l"\.O X'. I..\ OJ:, 'lJ,6 ,f'i l.1 lJ,. '3lf-ll '.,SJ-
B IQ \0 0 ·.·. ··. ' ~ -; •<'I .-.-.. :·· .- ,' ~ .... ; .. ''"' . 

-_:; __ ,_--'_:··::.. 
1 .. ::.-':;:' .. '. 

. . .. · . 

c !D 10 0 • . · .. ·. . ···:·-0- ...• · ... / : . ,· .... i.' .• " :< !:• •<. •.: ,.:_:_·-.· .. 

D ·\"'-' I•>· T.'•·. ? -.--_ .• -_!.'" I·' .. ;: ,,·· ,,, I<} I >·•··· ·,··•·•·.·. •· .;_,,_, 

loo A 
•n t;c I fl.0 \'\ '(._ it.SJ l/O b;1 -'O L· 1,\o '1.1 (£;Ti~ I 3C:?-~ 

CJlfc. I B 1-z< '-\;6. 0 .' <'.<1· .. : --_ -<: •.·. ,. ····•;: '' ·,' I.•'· ' ). ·" I'··•". , • >,· .... , ,;, ,.- .-._ .. -. 

c 1<1 .., 1\ v ·.· 1>• " ' 
' 

' . : .-· :_,_~·:: 1-·/··,·".-> 1.::'.· .. :·:-'_·:·:, : " >I .. :: i ' ' •:: '·:· .. 
D .. ··.:-.. I :·- -. ___ .·. -!:·: ·.··:'._> -~-

. ··." 
.. - ' -·.->:,':.- '""' ' 

< ··- '. -,~:. '-': :· '-: 1;.·, ... ""'>-·:.'\.:-- re-·',;·.·:,_'.---·' 

A 

B 
' ... , ·---: I>·· -·<~ > .·.· ,. '. .. ·. .': ·:'.' I <, ::· ... ,--· ... ·. :'._ -

.. " " . 
c . ··•···· I : ..' .. 

. 
·· .... I<(> '··' \·''"'--:.-.··-' 

. ;.'. -(_,1.-- ' ' ', • •'.'": ' 
.· -. .,·=.:·:_:- ,", '' "• ' D ' .. ·.· . 

A ... 
I·-_.::_ ·> . · .... · · . 

... :· .- ':. < ·.· · .... 
B .· ... I . .. . ... ·· 

c · .. ' . I . '. ~ - :·: . ..•... · > ····•.' .. :: :'' '" . ·•. ·.:; [> ·, . .· ... 
.. I . ' ;,,, _._ _._-, .. ·, .· - - '- I-_.:·.--:-- : I - .'-. 

D . - ·., ... •" 

A 

B 
" --· ... · .. 1 .. , .... :-::.- _,_ 1. __ '·_'' lo :{> I>.•''•: ki,• ." ... : ,: / 

~-· 
. ·. 

c I '·.·. I·, • , I,<· ··.·. :'; ·: iv.:+ ...... _. " :..: .,. ...... .. · .. 

D .. • .... 1• ' .•·' ,., ''. 
"• I>:•') I\' ·. "' ;• I>• ,:.; 

A 

B -~····· ... ·.·. -- -----.=-. .. '.:-<> I/ .•.. · " . . .. ,;\ :'': I '.i,•.·;: Ii·:··.··· ... ·· .. · ...... --"··''.';· •, 

.····· 

. '. =. __ . . I .. _:- 1:· :·~- ... . , " . •.· ...... •.·", .......... '· : c I .. . .· 
···. " 

•-''•. 

D 
I. 

' I i '_.::··:--:'' ' ' ' " 
' :.:•", , I . . ·:. :· 

.~ 
'··. L-'.- ·;=-__ : ·.· ... 

Technician Initials \\111.'- IA\'J\,I '-\V\L r:l~lfl \\If\\. l>t Ii\ ( t!11rtl \\W '\iM.-. !f!Wi 1\i\IN._., -l\i\l_. lffl \{1, Jl 
' 

Hardness* A!kalinitv* lnitia!WQ Adiustment Adiusted WQ 

Cone. •tm• /Las CaCo3\ Temn t°C) '16, () / 
Control tMHWl 9'6 12-- DO lma/L\ ' 0 / 

Hi"hest cone. 102.0 't°J 'b lnH .0 / 

Hardness adlusted ----·-""'"- -----
Cond t11S/cm I'"' 0 :.L. 

, 

i'.9.1 .. 1 - · -- · - n 
Comments: <Ub'i.', '""" i::oil. l.e'>. .,J,;vf-e .,r\l ""- cA Sc~% _ Mortality: Heartbeat checked under microscope 'f .U 

Sample Description: ~,..,\' ,,j,.,\-\-e (o\•"'-f, s\\;~~· "f"";,z I """' o,\.;iv.f' f >Ytil-A 
Batch#: Ol :?iOl\:::A-tB 7-d previous# young/brood: Pl4' e Previous 7-d Mortality(%): yr Day of 1st Brood: I 0 

~ Date reviewed: ~ .. f7' -u>tlr Reviewed by: 

Version 1.7; Issued May 22, ·2015 
Nautilus Environmental Company Inc. 

~ 



Daphnia magna Summary Sheet 

Client: 

Work Order No.: lblS1 

Sample Information: 

Sample ID: 

Sample Date: 

Date Received: 

Sample Volume: 

i=R...':>f'L Q., _o~o \ J-olb_.N 
f<'bNO;I"'-\ 'f I 2.-!>I {;J 
'ftb l\V'I~\ i.; l '/...O \ ki 

h< , LC.. 

Test Organism Information: 

Broodstock No.: 

Age of young (Day 0): <24 h 
Avg No. young per brood in previous 7 d: 

Mortality(%) in previous 7 d: 

Days to first brood: 

NaCl Reference Toxicant Results: 

Reference Toxicant ID: 

Stock Solution ID: 

Date Initiated: 

48-h LC50 (95% CL): 

0 
t0 

StartDate!Time: Fe.bN<k."'-1 3 12oilo C? 1\oo~ 
Test Species: --"'D"'ap"'h:.:.n,,,ia:..:m:.:.a,:;g,,_n"'a ___ _ 

Set up by: _ _,,e::;M.:....;,.1v\__,_ __ _ 

Test Validity Criteria: 

:?: 90% mean control survival {no more than 2 
mortalities in any control replicate) 

WQ Ranges: 

T (°C) = 20 ± 2; DO (mg/L) = 3.6 to 9.4; pH = 6 to 8.5 

Reference Toxicant Mean and Historical Range: 'f, '2.. ( ;, ?.-5,3) g/L NaCL 

Reference Toxicant CV(%): ::?:> 
-->-=------------~ 

Test Results: 

Reviewed by: Date reviewed: 

Version 1.3; Issued January 26, 2011 
Naumus Environmental 



Freshwater Acute 
48 Hour Toxicity Test Data Sheet 

Client: rect- . Start Datemme: Fi°"h 4 II L ITT 11 Dob 
Sample ID: Jo~~ I - ( \0°c ) No. Organisms/volume: -'-1 o,,,t;;o20,,_,0"'m"'L'-. ------
Work Order No.: --'\""I0"-'1...,, •iQE.;;:;_.__&_-_<>'l-'-"-':..."l-<>_11>-_N___ Test Organism: _:D°".m=agii!n!."a!.._ _______ _ 

Set up by: Sl"V-\ 

Thermometer: ..f-t"'f-S DO meter: l>O· 2/ :?:> pH meter: p 11 " I I ':> Conductivity meter: C - 2 C$ 
Concentration 

I i D",, 1 

Cone. 

Control rMHWl 

Hiahest cone. 

Hardness adiusted 

~ 

Number of 
Live Organisms 

Rep 

24 48 

A /0 10 
B \0 \p 

c to I<> 
D 

A \ .:J 16-' 
B (0 100 
c (.a 10Q 

D 

A 

B 

c 
D 

A 

B 

c 
D 

A 

B 

c 
D 

A 

No. 
Immobilized 

48 

n 
0 

0 

0 
0 
0 

Temperature 
(oC) 

Dissolved oxygen 
(mg/L) 

pH Conductivity 
(µSiem) 

0 24 48 0 24 48 0 24 48 0 48 

.-... 1 __ <.·.··.·.···· ·-.•···.·· .. _._:.·.:-.~-" 1 ... ./ •<.x.c·· 

'·.· ' .. · . .·.· .·.·.··.:···.· .. ··.·. . ,:> .: ' '· .· ..• .-:, ··.·: .... : 
: .·· 

I . 

,. · ·· ,:Y .: • y•• ..; ···· ·· '·· ·I :'::• (·I": ·•. '-: ·• ; : ' · .. :• 
, .. :!> .. :·· ... >I •:I· ·.1:.·<I<•. ·: 0 /. c;:>.·. 

B .· < : . ' .. · : . • •::, .. , ,:·>-' ·. '.•:-:·. ' , .. , ·: ... -.· 

Hardness* Alkalinitv* !nitlalWQ Adiustment Adiusted WQ 

*fm, IL as CaCo3) Terna (°Cl to,D ~ 

"'I \,,, lo DO rma/Ll I l. 0 / 

c,~n <:, o'-\ IPH :1-.:.-t" . / 
- Cond ruS/cm 1h'ln ./ 

Comments: ()I d4):ic<;. '"" l.o00\1£ 
1 
~WlM.._'.v;& S.\ow~ o'.'-i, Mortality: Heartbeat checked under microscope" ( ~ 

'Ao CO"-{l_'\."'Lf" \,,JTW"-
Sample Description: \h"v-{ oe~~ c0\0W', J\jol.,f\0 :::::912S3,<A'"'( !\.O oefSJvJ , s\\t \,,,~ ~rhtvk \f> 

. '\v\'- ~ (::~ • I °1' ~ 

Batch#: Oid(')[k? Atg 7-d previous# young/brood: l 8 Previous 7-d Mortality(%): ¢ Day of 1st Brood: (Cl 
~ _ ___,_,,__,'---

Date reviewed: __ _.t::c_~......:.__0_1!...JL.,..., _,Pbe::.::._t!'....:'G:>:__ __ _ Reviewed by: 

Version 1.7; Issued May22, 2015 
Nautilus Environmenta! Company Inc. 



Client: 'IR<!.K 

W.0.#: \ lotS·l Hardness and Alkalinity Datasheet 

Alkalinitv Hardness 

Volume of 
Sample (ml) 0.02N (ml) of0.02N Sample 0.01M Total 
Volume HCUH2S04 HCUH2S04 Total Alkalinity Volume EDTA Hardness 

Sample ID Sample Date (ml) used to pH 4.5 used to pH 4.2 (mg/lCaC03) (ml) Used (ml) (mg/l CaCOs) Technician 

Kl-_SH-G._04~12ctb .Jll \.'..e~ '\Ilk> S"O :2':;. 2 :ic;.s ~'18 IO(J) 10·.2 10<'.o ',lL 

"' 20·c.. 

@ {O'<._ ~i'o'l({ki c;o .2') ) JS- 8 S"OL\ 1ow '1 · € i&o )'L 

t-11. 1-1 vv I L.11 • <..,'I \='{L. 'VI i,,, <;<) ~, ·>-fl- ·1 i- So 't 9 'h3 .'IV,(_ 

M\.\ \.-.J ( lo'C \ ,\, <::ID 7:, -1.o 1. I '"" C.o <f:'(, ") IQ "ivu 
' 

Notes: IJ.I Sow"'~lt Jlivtkol LJ[ r;i <\~ ·to l-0<0~ 

Reviewed by: ~ Date Reviewed: {2.b · I '7'
1 

'µ; ((# 

Version 1.0 Issued June 26, 2006 Nautilus Environmental 



Teck 
COC ID: 

>-------Facility Name-'/ Job# Fording River'Operation 
Project Manager Lee Wilm 

i ,.,, 

Effianl _.,...-· 
Addressl PO Box l 00 

City E!kford 

Postal Code VOB !HO 

Phone Number! 1-250-865-5289 

Samole ID Sam le Location 

FR_SPl_ Q_04012016_N FR_SPI I 

20160204-1354 

,_~ 

_,-

Province BC 

COLmtly Canada 

0 
~ • :::, 

" -~ 

• ;;: . 
0 
0 
~ 
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:; 
~ 

Matrix :r: Date 

ws I 2016/02/04 

n~< 
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Nautilus Environmental Company Inc. 
8664 Commerce Court, Burnaby, BC, Canada, V5A 4N7 |+1 604 420 8773  
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Teck Coal / Fording River Report Date: February 18, 2016 
ATTN: Lee Wilm/Neil Macdonald/Aita Bezzola Work Order: 16159 - 16160 
P.O. Box 100   
Elkford, BC  
V0B 1H0  

 

Data Report 
Species: Rainbow trout (Oncorhynchus mykiss) 

Protocol: EPS 1/RM/13 (Second Ed. with 2007 amendments) 
  

Species: Daphnia magna 
Protocol: EPS 1/RM/14 (Second Ed. 2000) 

  
 

Table 1. Results for the 96-h rainbow trout acute toxicity tests.   

Sample ID Collection Date and Time Mortality in the 100% v/v 
(%) 

FR_CC1_Q_04012016_N February 3, 2016 @ 0932h 0 

GH_CC1_Q_04012016_N February 3, 2016 @ 1324h 0 
 
 

Table 2. Results for the 48-h Daphnia magna acute toxicity tests. 

Sample ID Collection Date and Time  Mortality in the 100% v/v  
(%) 

FR_CC1_Q_04012016_N February 3, 2016 @ 0932h 3.3 
GH_CC1_Q_04012016_N  

[tested at 20ºC] 
February 3, 2016 @ 1324h 100 

GH_CC1_Q_04012016_N 
[tested at 10ºC] 

February 3, 2016 @ 1324h 40 

 
 
The standard tests met all control performance criteria and no deviations from protocols were 
observed.  
 
 
 
 
 



WO# 16159 - 16160 

Nautilus Environmental Company Inc. 
8664 Commerce Court, Burnaby, BC, Canada, V5A 4N7 |+1 604 420 8773  

 

2 

 
As requested by client, an additional D. magna test was also conducted concurrently on the 
sample, but at a different exposure temperature of 10ºC. The results of this latter test showed 
improvement in Daphnia survival after 48-h exposure (Table 2), and also met control passing 
criterion as the standard test. The results presented in this report relate only to the sample 
tested. 
 
 

 
 

 
  Reviewed By: 

Yvonne Lam, B.Sc.  Edmund Canaria, R.P.Bio. 
Laboratory Biologist  Senior Reviewer 

 



Rainbow Trout Summary Sheet 

Client: 

Work Order No.: 

Sample Information: 

Sample ID: 

Sample Date: 

Date Received: 

Sample Volume: 

Other: 

Dilution Water: 

i:iz.c.c1.Q.04012010-N 
Feb:'> 1110 

I X Z.o l 

Start Daterrime: _ _:_F.::..< 1!:'..i)_.i..J(_i..=G.;.0 __ 10_1_5_1'_· -

Test Species: Oncorhynchus mykiss 

Test Validity Criteria: 

2 90% control survival 

WQRanges: 

T \'C) = 15 ± 1; DO (mg/L) = 7.0 to 10.3; pH= 5.5 to 8.5 

Type: Dechlorinated Municipal Tap Water 
Hardness (mg/L CaC03): 

Alkalinity (mg/L CaC03): 

Test Organism Information: 

Batch No.: 
·Source: 

No. FishNolume (L): 

Loading Density (g/L): 

Mean Length ±SD (mm): 
Mean Weight± SD (g): 

Zinc Reference Toxicant Results: 

/0/!SL 

0.61±0.15 

Reference Toxicant ID: f<_.7 Zn33 
Stock Solution ID: ; 5 l.111 () S 

Range: __ 2_£_-_:s_s ___ _ 
Range: __ o_ . .;;.3_3_-_o.:..·..:;S_o ___ _ 

Date Initiated:· J ar1 20 J If , 
96-h LC50 (95% CL): 80 5 (SCI.$-~{ o C/.s;) AJ~fL i;n 

Reference Toxicant Mean and Historical Rang:: :/. /. 0 (33. 9 - l'f-8. 'f) M!ii/L ln 
Reference Toxicant CV(%): ______ __,4-~ft-'-". b"'-''7''-'o'-------------

Test Resu Its: 

Reviewed by: 
Date reviewed: 0· i(t ~tlP 

Version 1.4; Issued May 29, 2015. 
Nautilus Environmental Company Inc. 



Client/Project#: 
Sample l.D. 

W.0.# 

96-Hour Rainbow Trout Toxicity Test Data She.et 

. /ec):.. - Fordin€1 K;ver Op~rr,lion 
. re e C.L/ - Q.,.. 0401"2-o( b ... N 

'{la I i>'l 

Number FishNolume: 
7 -d % Mortality: 

Total Pre-aeration Time (mins): 

fO I t5:L 
I o. 

3~ 

RBT Batch#: n. ,_., 1') Aeration rate adjusted to 6.5 ± 1 mUmin/L? (YiN): l&.d 
Date Collected/Time: 
Date Setup/Time: 
Sample Setup By: 

D.O. meter: 
pH meter: 
Cond. Meter: 

Concentration 

(% v/v) 

lontr-ofL 
/OD 

1 2 

h.£'. 3 /lf,, <!, olj')Z.k 
r::eJ,.; -j:I j fl.. {2- /ozli,F.. Undiluted Sam le WQ 

~ Parameters Initial WO 
Temp 'C /'f,O 

_f)o , z. pH :+::i--
PH - < D.O. (mgiL) /o.I 

Cond. (µSiem) /'5T'i_ 

#Survivors . Temperature ('C) Dissolved Oxygen (mgiL) 

4 24 48 72 96 0 24 48 72 96 0 24 48 72 96 

10 IO jQ 10 }IP,[) ll\.O 11+5 1tt . .:; '111-.0 I,~ I Cf?- 9. p, 1.1 /0. I 

16 10 I i) 10 11./P 1({6 l't.5 1'fS i't:o /o."' l<?,q '10 1-~ q,9 

Adjustment 30minWQ 

/ /'f.'-'> 

/ ~ 

/ /O/;ll 

/ l~(.6 

pH Conductivity 
(µSiem) 

0 24 48 72 96 0 96 

1-1.1 l~-8' 6. rb ~.b 67 :i< so 
'1 } RJ ~-1 K. I g.o 161 <:,, iSS1 . 

Initials ff,,\M 'E-C.. £<... c;c_ A flJJ/!'J Ee. G- '- f,C ~ lfft'/il1 i: L &c. fL. lJ-. !:/Wv 'f '- G '- [ c. "" fC 
WQ Ranges: T ('C) = 15 ± 1; DO (mgiL) = 7.0 to 10.3; pH= 5.5 to 8.5 

' . . ~01v-'L 
SampleDescriptioniComments: Cleo.t I {ij\ovl~ss I od0v.x\e)( • D°"rtll1A\a--\eS 

I'. I 

Fish Description at 96 h . O /( Number of Stressed Fish at 96 h 0 

Other Observations·:._--------------------------------,-------------

Reviewed by: ~ Date Reviewed: RA!:.. rt!l" UIG. 

Version 2.2; Issued August 13, 2013. Nautilus Environmental 



Rainbow Trout Summary Sheet 

Client: 

Work Order No.: 

lu.\<-Tcorcl;"'" R;vhOpe>oJio\'\ 
0 

1lo1S9 

Sample Information: 

Sample ID: 

Sample Date: 

Date Received: 

Sample Volume: 

Other: 

Dilution Water: 

6tjJ.c.\_ Q _ Qlf0 I "1.0\ b. t'-1 
Fe.b31•0 
F~b GI 10 

I X (o L 

Start DatefTime: __ F~e;..ib::.....;.1_,_/.:..1 0"'-"(o) __ I o_3_o-'-I,,_ 

Test Species: Oncorhynchus mykiss 

Test Validity Criteria: 

~ 90% control suivival 

WQRanges: 

T ('C) = 15 ± 1; DO (mg/L) = 7.0 to 10.3; pH= 5.5 to 8.5 

Type: Dechlorinated Municipal Tap Water 
Hardness (mg/L CaC03): 

Alkalinity (mg/L CaC03): 

Test Organism Information: 

Batch No.: 

·Source: 

No. FishNolume (L): 

Loading Density (g/L): 

Mean Length ±SD (mm): 

Mean Weight± SD (g): 

Zinc Reference Toxicant Results: 

/0/1Sl 
035 

30 ± 3 

Reference Toxicant ID: /Z7 ln33 
Stock Solution ID: 15 ll'I () 5 
Date Initiated: · J a.VI 2<> J I {o , 

1.5 - 34-Range: ________ _ 

Range:_o°""".3""3,_-_o=:..:...:. 'B:...:...l __ _ 

96-h LC50 (95% CL): 805 (Sct.$13~/o C/ . .5) Al~(L f.n 

Reference Toxicant Mean and Historical Ran;: i /. 0 ( 3 3. 9 - f 't8. If) lc{~/L. l n 
Reference Toxicant CV(%): Lf.'t. b 'l'o 

--------'--'-'-'<--'-''-------------~ 

Test Results: 

Reviewed by: 
Date reviewed: 

Version 1.4; Issued May 29, 2015. 
Nautilus Environmental Company Inc. 



Client/Project#: 

Sample l.D. 

W.0.# 

96-Hour Rainbow Trout Toxicity Test Data Sheet 

leek. - Fordin<Q;Kive( O?e'"'toh 
G-H- Ger_ Q.,.. ((ol'l..o/I, .-N 

·11o r 59 

Number FishNolume: 

7 -d % Mortality: 

Total Pre-aeration Time (mins): 

fO I 15"L 
I o. 

3<> 
RBT Batch#: fl-?...') 1') Aeration rate adjusted to 6.5 ± 1 mUminiL? (YiN): ~ 
Date Collected/Time: 

Date Setup/Time: 
Sample Setup By: 

D.O. meter: 

pH meter: 

Cond. Meter: 

Concentration 

(% v/v) 

lorr/ r-.aL 
/OD 

Initials 

1 2 

hJ., 3 I tt... <2- 132.f~ 
(:d, ::;:1 j rr.. {2. t"' 70L Undiluted Sam le WQ 

A->, Parameters Initial WO 

Temp 'C /'f.o 
JJo ,.. z_ pH 71-} 

PH ,.. ( D.O. (mgiL) /O/l.,.. 

'( ·- I Cond. (µSiem) ")'<fO'-> 

#Survivors 
. 

Temperature ('C) Dissolved Oxygen (mgiL) 

4 24 48 72 96 0 24 48 72 96 0 24 48 72 96 

ID (O 10 10 !If.fl /Lt.o llr,<:.. 14,5 tlf.o IO I q,3 7.~ 1:+ 10 I 
I(> 10 10 10 II./ p {C(.{J i'+C, l~.S 11!.0 /0 ,\ q,q 'l.g q,g 'j,9 

tll'lll'l \:':<.... Et r:c h Rlllrl f..( f;C fl.. ~ f111P1 Sc f<... Ge.. 

Adjustment 30minWQ 

/ / l(,::J 

/ 1',\'.\ 
/ /o, I 

/ 3q10 

pH Conductivity 
(µSiem) 

0 24 48 72 96 0 96 

kl.1 b.& ' 0 ".'h 6.b 6 1 ;:)_< 7-h 
?--57 1-;1 9i ,, ·v Ho 79 '?tif:> 31~() 

. 

.<h r::tl?U. E<- fL &c "' fL. 
WQ Ranges: T ('C) = 15 ± 1; DO (mg/L) = 7.0 to 10.3; .PH = 5.5 to 8.5 

C@le1 less· s\\o;,1-,.\\'\ ''.ftl'\. 
Sample Description/Comments: ""-Ee l\et'lt+ ,· Odo"r-\E'.S\ 1 (1 \~hil'i Opli ~I.I"., pp1 pre<;c\l\t 

Fish Description at 96 h 0 k' Number of Stressed Fish at 96 h ~ 

Other Observations: 
·~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

Reviewed by: ~ Date Reviewed: R.Jf, 0 il? "').-O{·(p 

Version 2.2; Issued August 13, 2013. Nautilus Environmental 



Daphnia magna Summary Sheet 

I L:.i loo 
Start Datemme: 'fe.bNU'-1''-I '8 ( 2ci ~ (? oiod"'I Client: 

Work Order No.: Test Species: --"'D'°'a"'p'.!.!h'-"m"'·a-"m"'a"'g"'n_,,_a ___ _ 

Sample Information: 

Sample ID: 

Sample Date: 

Date Received: 

Set up by: _'l_,_'-'_,\..i.1 ____ _ 

Test Validity Criteria: 

?: 90% mean control survival (no more than 2 
mortalities in any control replicate) 

WQRanges: 

Sample Volume: 

FR-ct. L (),_O'-\ .,rv:i t \o_N 
f~b """'"'' 3 \ Uli t? 
"Ftbr.~"' 6 , 2o1\, 

l ')< l L- ' T ("C) = 20 ± 2; DO (mg/L) = 3.6 to 9.4; pH = 6 to 8.5 

Test Organism Information: 

Broodstock No.: o\Lolb~ 
Age of young (Day 0): <24 h 

Avg No. young per brood in previous 7 d: 

Mortality(%) in previous 7 d: 0 
Days to first brood: 0 

NaCl Reference Toxicant·Results: 

Reference Toxicant ID: 

Stock Solution ID: 

Date Initiated: 

48-h LC50 (95% CL): ~,L(- ('2-,(\-'"\, I) g/LNaCL 

Reference Toxicant Mean and Historical Range: 'f, 1.. ( ~-7,,-5,3) g/L NaCL 

Reference Toxicant CV(%): ?:> --'-"'--------------

Test Results: 

Reviewed by: Date reviewed: 

Version 1.3; lssued January 26, 2011 Nautilus Environmental 



. Freshwater Acute 
48 Hour Toxicity Test Data Sheet 

__., # -"-Client: ~ u::-
Sample ID: "f'.R·cc_\ "<-O'ici1-ol\o-N 
Work Order No.: --"{-=G'-'-!_,\,,fil.o,_ ______ _ 

Start DatefTime: H.iarv•d''-1 8 I '2010 C? ego ah 
No. Organisms/volume: _,1c:Oc:/2o::O.::.Om=L_1 ______ _ 

Test Organism: .:D"-.m=ag,,,n.,_,a,__ _______ _ 

Set up by: _-'l.:'.\'.11...~------~-

Thermometer: 1'"<,,,._V'-S DO meter: '\)o·-2.[ ·<, pH meter: pH - I / "> Conductivity meter: ( - 2- j ~ 

Concentration Number of No. Temperature Dissolved oxygen pH Conductivity 
Live Organisms 

Immobilized 
('C) (mg/L) (µSiem) 

{
0
(9 v!" \ 

Rep 

24 48 48 0 24 48 0 24 48 0 24 48 0 48 
r,,~N>\ A (f) l() 0 \l\,o l>'::i 1qs ~.o. k' \( 'D.'- 1,~ IJ-~-!-- 1.1 7,C >.. fl. SI 

8 IQ 'D 0 
!;:;-__ , ... ' .... ·. :• ' ·- ''• '----.--·-· . ·. . - ·. . . . ·· . 

. 

c lfl IO n ---'-.=' ;, - . ·· .. •. .. ....... :< . .. ··: !_· __ --- ___ -· 

D •:> :: . .. . ·< ' >····· ,. ;~:_ --':'.: : : ..... ·. :• :. ·:..< . 
foO A ID \0 D ~ <" ' I f>i.'1 I°' c ~;., ~ ,, R't'.1 'C·I \,{.,, 1-: - ., Cj 1<.1 ?..- i<.le)L 

;Q \0 . : I. .· .. 1:. _':,_-_ 
: .. · 

: · .. ·•· . ;·:)> 1-_-'.:<:·:.-j.}:;; .. : ·. 
8 0 <·· · .. :.:··-- ,-_- __ .,· 

10 "" 0 
. .:::· ... -

' 
I : ·.· .• .. 

c . ' ... _. '_, 

D .. . I . ,.·. ,,I : I.···.··· 
A 

.. · .. 

······.·. 
I :< ./u. .. ··.· .; . 

B ··. ··,·I.· .: ' .. 

c ··. : I· ... <. .. 
I '. ; : I: •: ;. : . •· ;, ---,'" 

. : I > .·. ,·.··•.\/ . ••:·w··· .. · ··.• .. •· .. · ·,· 
D . . : ' . .· 

: . '· ' 

A 

B 
·: ,-.:.· . .-::·. . . .. 

I•'.:, I ... •·; .. I .· 
I ,_-_,. __ , .- __ : •: I c . .. . • ' . . .• . 

•. : 
_1- _,•:-:. :_,: _·- __ -D : 

.. ·. .. . ------ ,,::-;_<,)_:'., 

A 
I . 

: •• .. ·· 
: .. ·.·• . : , .... / ./ .. ,,_..'.'-,::° .. '.' •f:.\,:. 8 I. . : , . :.: .. : : 

c I. . ·.·.·. 
•: :.··. >,: IY·;> ·:-_:<_: -

. · · .. 
D . : ... . ··:· I I· •. .- •. ··./•' 

I . 

A 

B '. ' ' --- - ' - .' ·-_·. : __ ._. .. '· _,-·-. ·: . : 
:, ·: .. ·• . 

·' . ·,·:. _--- ":< ·. c . . . .. .. 
•' . ·. 

D I · .. - .. :- .·.·· ' !',-·-::·,-.. -, 1·.-_'"'·. l,.-: .. \:_·:-.-0 I ".-";:-· -~.: ' . ·-:-·· .. ,_. ____ . _._·. , .. 

r:Jl1WI 01J1/'\./ ~li\,l.J +lil/Yl '\\\! H ..• _l \ l\,\t_, ~v.,\Wfil \,\W... '-\\.\;\...- \,\,~ Technician Initials 'li:V-.L 

Hardness* Alkalinitv* !nitia!WQ Adiustment Adiusted WQ 

Cone. *rm1 fl as CaCo3) Temn l"C\ I'(,, C: ./ 

Control IMHW\ % I ?--- DD 'molll °I ( "2.--' / 

Hinhest cone. -no '2,:t,.'t, loH ~b /' 
Hardness adiusted ---- ---.------- .. 

Cond fuS/cm \C: Iv / 

Comments: Mortality: Heartbeat checked under microscope "[ <A 

Sample Description: C\s_w, "o 0>locV' I "'° cxkvV" 1 S\\0~ f°'rf\cvl'\{.e;_ 

Batch#: Ol '20 \ 0 ~ 7·d previous# young/brood: \J Previous 7-d Mortality(%): 0 Day of 1st Brood: I 0 

Reviewed by: Date reviewed: ___ F<'._~--·-'--if?__,._P1J __ 1(,, ____ _ 
Version 1.7: Issued May 22, 2015 Nautilus Environmanta! Company Inc. 



Daphnia magna Summary Sheet 

Client: 

Work Order No.: l\o\ ~Q 

Sample Information: 

Sample ID: 

Sample Date: 

Date Received: 

Sample Volume: 

Test Organism Information: 

Broodstock No.: 

Age of young (Day 0): 

Avg No. ·young per brood in previous 7 d: 

Mortality(%) in previous 7 d: 

Days to first brood: 

NaCl Reference Toxicant·Results: 

Reference Toxicant ID: 

Stock Solution ID: 

Date Initiated: 

<24 h 

to 

Start Date!Time: Fd:n'\;(lchj <Q ( 2o \ (o C? oti \ 0 Cc 
Test Species: __ .o:O::.>a,,p"'h'"'m"'·a..!.m"-'a"'g"'n"'a ___ _ 

Set up by: _'-...1.\ "\--"'L,..=-----

Test Validity Criteria: 

'2'.: 90% mean control survival (no more than 2 
mortalities in any control replicate) 

WQRanges: 
T (°C) = 20 ± 2; DO (mg/L) = 3.6 to 9.4; pH = 6 to 8.5 

48-h LC50 (95% CL): ?:,, '\- ( '2...,(\- '"\, I) g/LNaCL 

Reference Toxicant Mean and Historical Range: 'f, 1.. ( 3, ?>-S,3) g/L NaCL 

Reference Toxicant CV(%): ~ 
--l=----------~ 

Test Results: I" 

Reviewed by: Date reviewed: ----------

Version 1.3: Issued January 26, 2011 
Nautilus Environmental 



Freshwater Acute 
48 Hour Toxicity Test Data Sheet 

Start Dateffime: Fd::> rv~tl''-1 8 I '],Dl(o <? 06 l D I 
No. Organisms/volume: 10/200mL 

1 

-~~~--------
Test Organism: ~D'"'.m°""a°"gn~a,_ _______ _ 

Set up by: V..L-

Thermometer: -\;'" ""12- S DO meter: po·· 2-f <, pH meter: ptl - \ I 3, Conductivity meter: ( - 2- j 3, 

Concentration Number of 
No. 

Temperature Dissolved oxygen pH Conductivity 
Live Organisms 

Immobilized 
(°C) (mg/L) (µSiem) 

("(~ vi~\ 
Rep 

24 48 48 0 24 48 0 24 48 0 24 48 0 48 

Cd'<\'00 I A f () i0 0 li\.o lBCJ \C\5 ll,,'1 (j -1 rl.S 1.e -/':'IS' llo ·ss~ ">bi 
B 10 'ID 0 ....... . 

. ·. . •. .: "-, : .'. : I • 

c (() lo 0 I .. . .. ·.: .· .. ·. . __ - ---- -- ··. 

D ·.:.·.: . · .. . ·> I ...... ··. • .. · .... · '······ 
I O<.'.:) A ( b,l;. ) - !---·--··- 135 181] .-~- '1. \ 8'. \( - \S 1-U - ?,,1,"10 -

( '20'<'.. ) (/l} .•. . 
- 1----: ... ··. I :·' 

B . . 

{/,;\..!_ i--- ... 
. . . .. . 

c - . . . 
. . 

D . . . 

A 

B . . •• . ... 
.. ' ·· .. · .· 

: : 
. . 

c .. . 

D 
. . I I- __ --.:,, ' .. . ·. . :: .... .· . · •.. 

A 
.. . . ··.· . 

B . . 

c . . . . . 
' 

.. . .· . .· ·.·· . 

D ' .. .. · .. .. 
. .. .. · .. ·· .. . .. 

A 
. 

....... ···. ,, ----<-,: _:- ---:\-
.... 

·.· B ... ·: 1-._ ",, .· .,., . 

c .. . I :. · . . ·.·· .... ·· .. . 

... I- -- --. . .. . . 

D ·. I• .. . . 

·. •·. .. ·· . . 

A 

B • 
.· .. ·.·· . ·.··· I ' . · ... . . · .. 

c .. · 
... . ...... . . . •·· .. ·.·.· .. . 

D . : . .. . . •• .. .... · .. · .... · .· 
. · . 

1- ---- " 

. 
. . 

Technician Initials IWn "(\1\1.... "\.j \Al u\'I>.,\, -tmrl '\\AL. \l-.v..-L tMrtl \\"'L \Iv.'- 'lilUI '-1"1.L '-11.\A- "f 41 

Hardness* Alkalinity* lnitia!WQ Adiustment Adiusted WQ 

Cone. 'imo/L as CaCo3) Temo ('Cl t '6. <; /.,,-
Control <MHW) "(,'(, -:j?_.., oiJ 

.. 
DO lmo/Ll / 

Hiohest cone. 1._oP() 4'62 oH -i..S / .. 
Hardness adjusted Cond fuS/cm ·i, s'> o / 

Comments: (j) OftJq/4.f. btfdtf f 1 df?.b_l1 f a-fk-;id'!!?a( 
S\6~t ":I"'-'/ 7 to bdBi(J!') 

Mortality: Heartbeat checked under microscope '/r"?;. 

Sample Description: ~ u,l()V>f',, siiJ}Kf\"( op"'2\""--, Ao ctA<>IV 1 S'.iJgh_-f y:>cui'Lev0-f.t). 

Batch#: 0·1 LO \ 0 f\ 7-d previous# young/brood: 1....-'V Previous 7-d Mortality (%): __ -'0=-._Day of 1st Brood: i 0 

Reviewed by: 

Version 1.7; Issued May 22, 2015 

Date reviewed: __ _.:F-d __ -__../~8'"-+--'')-o'-"-t~&=-------1 
Nautilus Environmental Company tnc. 



Daphnia magna Summary Sheet 

Client: Start Date/Time: \=e.b Nild"-l f) ! 2o \lo f' oM cs,(,., 
Work Order No.: Test Species: __ ""D"'a"'p"-'h,_,_m,_,,·a-'-m"'a"'g"'n,_,,a ___ _ 

Sample Information: 

Sample ID: 

Sample Date: 

Date Received: 

Set up by: __ ,-'M--'L=-----

Test Validity Criteria: 

~ 90% mean control survival {no more than 2 
mortalities in any control replicate) 

WQRanges: 

E,t.\_((,\ Q -C:l'-l .,\ 2-<>I \o-N 
f«bl'l>P\I''-\ "?:. I 2..!)I {? 
·Ft_b l'\V1'j:J {., I '.Lo \\o 

I "- IL Sample Volume: T ('C) = 20 ± 2; 00 (mg/L) = 3.6 to 9.4; pH = 6 to 8.5 
. 

Test Organism Information: 

Broodstock No.: 

Age of young (Day O): <24 h 

Avg No. young per brood in previous 7 d: "2-() 

Mortality(%) in previous 7 d: 0 
Days to first brood: !O 

NaCl Reference Toxicant Results: 

Reference Toxicant ID: -;.D~N\-'-'-·"\'-C..,-'-')_:"'J_,_ _____ _ 
Stock Solution ID: lSl''-k\O :~ --"""'-''---'-"'-""C.-..,.-------
D ate Initiated: J'elo NllN, \_ I '2.-<l \lo 
48-h LC50 (95% CL): ".>, tj- ( 2.,. C\- '-\, \) g/LNaCL 

Reference Toxicant Mean and Historical Range: 't, '2.. ( :;, 3-S,:,) g/L NaCL 

Reference Toxicant CV(%): ?:> --'-"--------------

Test Results: 

Reviewed by: Date reviewed: ~- i IS" IA>ifP 

Version 1.3; Issued January 26, 2011 Nautilus Envlronmental 



Freshwater Acute 
48 Hour Toxicity Test Data Sheet 

Client: 4' eckt ~I 

Start Datemme: ~b~-1 
Sample ID: (.,:\-L(C ,_a__ot.\0('2.c.llo_\\) No. Organisms/volume: -'1""0/"'2"'0"'0m=L-' ------

Test Organism: .::D:.;:.m~ag,,,n-"'a'---------
Set up by: _\,"'l;v\_,J...,.=--------

Work Order No.: _ _,_,ll..,,,,_ol b""""O,__ _______ _ 

Thermometer: ·4'-tAAf-S DO meter: \)O· 2-/ '.) pH meter: p\1" I 13' Conductivity meter: C - 2 ('~ 

Concentration 

f tc»<-\ 
' 

Number of 
Live Organisms 

Rep 

24 48 

A iD to 
B 10 iO 

c i() to 

D . 

D 

A 
B 

c 
D 
A 

B 

c 
D 

A 

B 

c 
D 

A 

No. 
Immobilized 

48 

0 

0 

.·_. 

.•. 

Temperature 
('C) 

Dissolved oxygen 
(mg/L) 

pH Conductivity 
(µSiem) 

0 24 48 0 24 48 0 24 48 0 48 

•.· .... · .•.•• :1·;< .. · . '· .•. · '. < /' .. ; .. , .... ··., ·. ,·' .•. • 

. 
·... . : .. ·. ,> .···.· .. · .... "' .•. ,. ·•.·,., . . ····· .. :.c-•:. / ··.; "'' :' 

'.· 

· .. 

,' · .. ' 

-' • '.-, -• • -." ·.:'.:,-'. :::::: !/'.·::<-,',-: ' ·.: ~,.:·:·>•.: '\--··_--,._·,,_ >-:_'.'::····· ( ·;·,:\ :> o' ·,:.:_ '._· " _.:_~:::_\''.: ' ._: -:·,::.:.;-: :< 
' '·: ... , : ., ......... •:. ' .. • '"> I. •!(:"•.:·· .. . 

B ·.- .. -·?,:·:.::. ·- .· , ,,, ...... . ·.:· . .. ~ -:,-~·,-;·.:.\',,. ,·<-'-~'<:.··- ::<"_'.-:-~- --: }<>- . -~'.-' .. .,_ .< ·'<-.. _,:_; __ < 

Hardness* Alkalinitv* lnitialWQ Adiustment AdiustedWQ 
Cone. 'lmc /L as CaCo3\ Temo ('C\ Iv, v / 
Control IMHW\ q lo ·10 DO lma/L\ l-<>0 0o ' 

,, . .,.-

Hiahest cone. 7..;c.,no £1\o 2.. DH '1. 1 . .. / 
Hardness adjusted ' 

. . 
Cond (µStem "-,,'f .,.o / 

Reviewed by: 

Version 1.7; Issued May 22, 2015 
Nautilus Environmental Company Inc. 



Client: \~c..V\ 

W.0.#: \ \ol \:.1::1 Hardness and Alkalinity Datasheet 

Alkalinity Hardness 

Volume of 
Sample (ml) 0.02N (ml) of0.02N Sample 0.01M Total 
Volume HCUH2S04 HCUH2S04 Total Alkalinity Volume EDTA Hardness 

Sample ID Sample Date (ml) used to pH 4.5 used to pH 4.2 (mg/lCaC03) (ml) Used (ml) (mg/l CaC03) Technician 

LI. 1-1_(( 1 _19._ \ltt011olc ,J\) 1--e f:,. '8/1 !.. so 1L\: ·" '.'.lS-1 4:~1 10w Z2·8 21..tio 1lL 
l/C :20'<-

~ 1o"c._ 1-'l'~~/ll. so '.23. 4 21.+ 462 10° 25·~ .2S-t,o 1'.C 

Ml-\ v..;·~ I o 'L ~b 'C/1 (. So l>Jo ~,1 lP s~ 't·'C 'f (o '(11\A..... 

. ~~\ "' 
\=~_CL\_~- ()'1012.olb A. ·~€,'\l/16 so ' ti(\ I l.v ~ "f"'- . ~ t--1.S ~10 -,uf:-'11: % ll'U '{YL 

f.A-\-1 w ('I i:>'(. \ ~ Sc ),\ ?,..@, ll..- So 'f-~ qDJ 'i""L 

Notes: 0~""""'.<l\L oll\v-\M w/ i)L V\Q -fo (VC1,( 

Reviewed by: ~ Date Reviewed: r-d' I :1. ·-z,..o1(p 
I 

Version 1. 0 Issued June 26, 2006 Nautilus Environmental 
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Nautilus Environmental Company Inc. 
8664 Commerce Court, Burnaby, BC, Canada, V5A 4N7 |+1 604 420 8773  

 

 
Teck Coal / Fording River Report Date: February 23, 2016 
ATTN: Lee Wilm Work Order: 16180 
P.O. Box 100   
Elkford, BC  
V0B 1H0  

 

Data Report 
  

Species: Daphnia magna 
Protocol: EPS 1/RM/14 (Second Ed. 2000) 

  
 

Table 1. Results for the 48-h Daphnia magna acute toxicity test.   

Sample ID Collection Date and Time 
48-h LC50  

[with 95% confidence limits] 
(v/v%) 

GH_CC1-WS-201602101258 February 10, 2016 @ 1258h 66.0 [57.8 – 75.2] 
 
 
The tests met all control performance criteria and no deviations from protocols were observed.  
The results presented in this report relate only to the sample tested. 
 
 
 
 
 
 
 
 

 
 

 
  Reviewed By: 

Yvonne Lam, B.Sc.  Edmund Canaria, R.P.Bio. 
Laboratory Biologist  Senior Reviewer 

 



Daphnia magna Summary Sheet 

Client: 

Work Order No.: 
Start DatefTime: Fe.b rvC ... M,\ \ {... I LO\ lo e I b 3 s ~ 

Test Species: __ "'D"'ap"'h.e.n,,,ia,_,m.e.a,,;ai:.n,,,a ___ _ 

Sample Information: 

Sample ID: 
Sample Date: 

Date Received: 

8-\-CL\ .. w S. - 201 b 1:i1 • .i-o I 1J).!(, 
f'~6roll\l''-I to 

1 
U)l 0 

·R:_b l\~'J \2- I 1-o I b 

Set up by: --=·,,_M.:..:L:::..1-l -""''--'·WO""-"· '---

Test Validity Criteria: 

;?: 90% mean control survival {no more than 2 
mortalities in any control replicate} 

WQ Ranges: 
Sample Volume: \ y; L-v\ .. T ('C) = 20 ± 2; DO (mg/L) = 3.6 to 9.4; pH = 6 to 8.5 

Test Organism Information: 

Broodstock No.: 0\ 2.Dl(o\S 
Age of young (Day 0): <24 h 
Avg No. young per brood in previous 7 d: 

Mortality(%) in previous 7 d: 0 
Days to first brood: 

NaCl Reference Toxicant'Results: 

Reference Toxicant ID: -+\)':'IV\C!:'-c:\,._C....;;:;.,;);e:;J:--'-_____ _ 
Stock Solution ID: lsr-.ki.O:~ 

----;;=-'--=--=-~---,---~ 

Date Initiated: ~i:?NG""j I_ 
1 

?..-o l{o 
48-h LC50 (95% CL): :.,£\- ('2..,(\- '-\, \) g/LNaCL 

Reference Toxicant Mean and Historical Range: '-\-, 7... ( ;, :?,-5,3) g/L NaCL 

Reference Toxicant CV(%): ~ -'-=------------

Test Results: ·~ L\-6~ 
\;..ff-\:~ 

l:a bfo.o"I~ (v\'\I . 
1, '6 ~lo fo 1 S. t', (v!-i J 

Reviewed by: Date reviewed: 

Version 1.3; Issued January 26, 2011 
NautHus Environmental 



Freshwater Acute 
48 Hour Toxicity Test Data Sheet 

"!Let . Start Date/Time: !Cb 1 lf' '- Q 
1711 _ c_q -\rl>-1-0ii.,;:,LtO\z,$& No. Organisms/volume:__,.1,,,0/:_20,,,o,,.m,,,L=-------

Client: 
Sample ID: 
Work Order No.: {f.,, ff<) Test Organism:_,,0"'.m=ag"'n"'a,__ _______ _ 

Set up by: _____ '(-'--''1'-'--1-(,.M40==----
I 

Thermometer: +eMP - 5 DO meter: \:> 0 - 'l-12,. . I / '"> pH meter: pH -- -;, Conductivity meter: (. - '2- f ?, 

Concentration Number of No. 
Temperature Dissolved oxygen pH Conductivity 

Live Organisms Immobilized 
(°C) (mg/L) (µSiem) 

(~/.,vi~) 
Rep 

24 48 48 0 24 48 0 24 48 0 24 48 0 48 

CO•"""-T A to f? D ').o,;> 1s£ rr.{ ;-.:t ft f.:1' ('\ '.l ~ J" +,r '1':;-z.. .?6"' 
.·' ·•· . ' .. ·'· ' 

'• ····.,.·· 
'·-.· .·_,_ .... '··_-_,_·:-_;· 

I·•·••.·•.··,·.· 
· .. ····· •· . 

<·, -, B . .. · .. · . ,, ' · ..... 
c ' ' '·' .•· .. _·-. ,', - " ··•'.·'',, ·•.··· ........ ········:<·'.•·.··.· . ... ··.< 

\ ··-

D .. ·. 
•• 

. ··• •''. 1· •...•. • ,. '.> ·,;. 
I . :· •,'.' , _ _.-_ •· 

l~,·z. c. A /D (0 0 ~a.c> 1;£ /~S µ ~ "',j A,1 11-]· ~-'} Gb~ c,;:r-3 
B . . 1·._ - ' 

: ,'. ·.•· . ·, I '•' I<•:' ... '... .. "''· . '. " _-_, .. 

... . '' ' · .. • -·-.···.·.-
• •••• '•. ' ' ; _.·: ~ ~-: ' 

·.· c ' . ,,' .. . ---

••• 
I . •.: . : •.:. -,_-: .>::. ·, .·• ·• ·, 

·' 

D · .. . ,_' ___ , 
•' '" 

I 'Z-· <; A to /0 0 I</,') tiJ., I f-;'i I'- c; ~ Ii-.\: °A".A' Q,;). :\-P 11'1 <I .f'Sl-
B .. · ,. :':- - I .. . '', 1•··.··· ·.·<,.; :·<····, ' •. · 

' '· ,·· ·•' .,. ·"···'·" 
. •' 

. ·' · . · .... •• 
. ... ,·, 

1 ·••··•· .•.. 
-·--:_ -.. ·. c .. . ,. '. .. ' ___ .·.· __ . 

D .· .···· .. ·-.< ]-:-.~'- ,:- __ " .. · .. ·-. .. .. '>•.' . ....... !-.-.'::.·-·_::. ,: __ -.>-_" -
2-S A (:0 to 0 

,/ 
l'h if.Cl 10..( "I, 0 0 e.. ').- -;/-;') ++ "),./! (1::H,. o= 

B 
·.· ' ' ·.·.-.-,.:' .' .. > ·:. ~. ,.,- -·.; __ ,--f-·. 

••• 
;<<< .':.<' ' _-. "-. .... 

c .' .. •• • •• . . - _-.-. ~-.:. ','. ~ :_' , ~.'"\' .".: - ',. " · .. ,· 

D .,.·.·. - 1<' .·•.···· .·, <·.·.• .. ··• 
..... 
,-, ,,.,,'. 

.· .. •· r.: .·· 
Cr. A (D "I 0 l'11u I~ 1;..,( '1, I Ll ' fr."= 1-'.l- .+=t- "l.J:fO 'VI <.fO . 

'!;', 
< I--.' I . < - ..... ·,_·:.:·::.:·.--.- ._ B ' 

.. · .. . "" •' >. 
c · ... : . . '· . ,. 

' ··-·' : ·· ... . " .:: 

D 
. ·,. •' . '' ··.·,····· 

._·._· ___ .. .: -,-__ ·._., I . . . . '.c-- .·· .. 

/00 A d' ·~ I;.,~ Ir~ ,.-- '}, Jf hif '.f...4' -q.....i. ~ J'/oO ., 
.. 

' ·' .. •·., __ :--.... .::'.- l ..... ' .· 
.< -· \ .. ·- ... -: 

B '. · ... . --- _,.,' .· 

c ·.· . .. . "·:., . · ......... / .. ·.,. , .... I·.' 1;.··.· .. ·.·•·· 
·' .. 

- .. __ - ., •,' 

D '.\:>· ' ,', . 
· .. -----:. __ '.. I ,.o•; 1········.: I: .• .: I" :·.<' .-:<.·· I _, -,-, 

Technician Initials ,4... A-- - \f\.IM.. ... A \A,V.,,• ..._ . '1\V.!... 1-h . I "I ilv'--' Ar-

Hardness* Alkalinitv* Initial WQ Adiustment Adiusted WQ 

Cone. *1m JL as CaCo3' Terna l'C' l.f'. • .{ ~ 

Control 1MHW\ <t '8 11) DO lmn/Ll q,1,, _.,__. 
Hinhest cone. <-Bou Sv i lnH . 1'-< _.,__. 
Hardness adiusted - Cond '"Siem ·11<017 / 

Comments: 
8 w~~ 

de.ti. .on bek, bJf."" t.;ov-r~tl. '" · pp-l'Mortality: Heartbeat checked under microscope ~ 

Sample Description: 

Batch#: 0 f 2-o /-b 13 

Reviewed by: 

7-d previous# younglbrood: I.(, Previous 7-d Mortality('%).: ___ _.¢~_ Day of 1st Brood.: __ _, __ 

~ Date reviewed:_'---~---·-?.;_~..::...,.__'2-0_1_<o ____ _ 

Version 1.7; Issued May22, 2015 Nautilus Environmental Company Inc, 



CETIS Analytical Report Report Date: 18 Feb-1614:30 (p 1 of 2) 

Test Code: 16180 114-7204-3519 

Daphnia magna 48-h Acute Survival Test Nautilus Environmental 

Analysis ID: 02-5136-6102 Endpoint: 48h Survival Rate CETIS Version: CETISv1 .8.7 

Analyzed: 18 Feb-1614:30 Analysis: Untrimmed Spearman-Karber Official Results: Yes 

Batch ID: 01-7001-7592 Test Type: Survival (48h) Analyst: Yvonne Lam 

Start Date: 12 Feb-16 16:35 Protocol: EC/EPS 1/RM/14 Diluent: Mod-Hard Synthetic Water 

Ending Date: 14 Feb-16 16:30 Species: Daphnia magna Brine: 

Duration: 48h Source: In-House Culture Age: 

Sample ID: 06-5181-5060 Code: 26D9E894 Client: Teck Coat 

Sam pie Date: 10 Feb-1612:58 Material: Effluent Project: 

Receive Date: 12 Feb-1614:10 Source: Teck Coal (TECK COAL) 

Sample Age: 52h (6.6 "C) Station: GH_CC1-WS-201602101258 

Spearman-K8rber Estimates 

Threshold Option Threshold Trim Mu Sigma EC50 95% LCL 95% UCL 

Control Threshold 0 0.00% 1.819 0.02856 65.98 57.84 75.25 

48h Survival Rate Summary Calculated Variate(AIB) 

C-% Control Type Count Mean Min Max Std Err Std Dev CVo/e1 %Effect A B 

0 Negative Control 1 1 1 0 0 o.0°1o 0.0°/o 10 10 

6.25 0 0 0.0%1 O.Oo/o 10 10 

12.5 0 0 0.0% 0.0%i 10 10 

25 1 0 0 0.0% 0.0% 10 10 

50 0.9 0.9 0.9 0 0 o.0°1o 10.0°/o 9 10 

100 0 0 0 0 0 100.0% 0 10 

48h Survival Rate Detail 

C-0/o Control Type Rep 1 

0 Negative Control 1 

6.25 

12.5 

25 1 

50 0.9 

100 0 

48h Survival Rate Binomials 

C-% Control Type Rep 1 

0 Negative Control 10/10 

6.25 10/10 

12.5 10/10 

25 10/10 

50 9110 

100 0110 

000-469-187-1 CETIS'M v1.8.7.16 Analyst: __ _ QA:. __ _ 



CETIS Analytical Report 

Daphnia magna 48·h Acute Survival Test 

Analysis ID: 02-5136-6102 Endpoint: 48h Survival Rate 
Analyzed: 18 Feb-1614:30 Analysis: Untrimmed Spearman-Karber 

Graphics 

000-469-187-1 CETIS™ v1 .8.7.16 

Report Date: 

Test Code: 

18 Feb-1614:30 (p 2 of 2) 

16180 114-7204-3519 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst:. __ _ 

~ 
f=eh·~/tto 

QA: __ _ 



Client: I-eek 

W.0# /(,,!~0 Hardness and Alkalinity Datasheet 

Alkalinity Hardness 

Volume of 
Sample (ml) 0.02N (ml) of 0.02N Sample 0.01M Total 
Volume HCUH2S04 HCUH2S04 Total Alkalinity Volume EDTA Hardness 

Sample ID Sample Date (ml) used to pH 4.5 used to pH 4.2 (mg/lCaC03) (ml) Used (ml) (mg/l CaC03) Technician 

Gr\,..C<.\- 1,.i')-2<>\I. f~(,,. 12-/lt, 5o i,c:,, s ')_, "'>' 9-. C:o4 s& \ 01,0 ~'600 '-'\vtz_ 
<>l.{o\2~ 

M\-\w -~t.\2-{ib So ';0 '3,, 1 \"-' '".-0 4_ '1 1 Pi 'l"'L 

Notes: lDl)\ \\Jttd io i oO ""L v..A \>1 w"'it ( 

Reviewed by: ~ Date Reviewed: r-&b · #"3 '"2-o l (,, 

Version 1.0 Issued June 26, 2006 Nautilus Environmental 



Teck 
COCID: 

Facility Name I Job#IFording River Operation 

Project Manager I Lee Wilm 

Email 
Address I PO Box 100 

City Elk ford 

Postal Code YOB lHO 

Phone Numbed 1-250-865-5289 

Sample ID Sample Location 

GH_ CCl-WS-201602101258 GH_CCI 

Priori 

P•ge I of 

20160210-1420 TURNAROUND TIME: RUSH: 

Field 
Matrix 

ws 

I 
j 

l 

Lab NamelNautilus Environmental 

Lab Contact 

Email 

Address 18664 Commerce Court 

Province BC CityjBurnaby Province 

Country Canada Postal CodelV5A 4N7 Country 

Time 
Date 24hr) I C"'Com 8 

2016/02/10 12:58 G 

Emai12: 

Email3: 

BC PO number 
Canada 

I I If&(~"'="" I tlb I ?'./fb (C.ll l't. IV 1@ _. ,r • I J,, ) t· 

c;;, G oc. 
Sampler's Name Mobile# 

Sampler's Signature Date/Time 

Q SC<'YMfli. &"'i°<4 • .#J ·lo l!LS .by ·"™-· ~. 



 

Nautilus Environmental Company Inc. 
8664 Commerce Court, Burnaby, BC, Canada, V5A 4N7 |+1 604 420 8773  

 

 
Teck Coal / Fording River Report Date: February 23, 2016 
ATTN: Lee Wilm Work Order: 16184 
P.O. Box 100   
Elkford, BC  
V0B 1H0  

 

Data Report 
  

Species: Daphnia magna 
Protocol: EPS 1/RM/14 (Second Ed. 2000) 

  
 

Table 1. Results for the 48-h Daphnia magna acute toxicity test.   

Sample ID Collection Date and Time 
48-h LC50  

[with 95% confidence limits] 
(v/v%) 

FR_SP1-WS-201602111439 February 11, 2016 @ 1439h 77.1 [67.2 – 88.4] 
 
 
The tests met all control performance criteria and no deviations from protocols were observed.  
The results presented in this report relate only to the sample tested. 
 
 
 
 
 
 
 
 

 
 

 
  Reviewed By: 

Yvonne Lam, B.Sc.  Edmund Canaria, R.P.Bio. 
Laboratory Biologist  Senior Reviewer 

 



Daphnia magna Summary Sheet 

Client: 

Work Order No.: 

Sample Information: 

Sample ID: 

Sample Date: 

Date Received: 

Sample Volume: 

Test Organism Information: 

Broodstock No.: 

Age of young (Day O): 

Avg No. young per brood in previous 7 d: 

Mortality(%) in previous 7 d: 

Days to first brood: 

NaCl Reference Toxicant"Results: 

Reference Toxicant ID: 

Stock Solution ID: 

Date Initiated: 

<24 h 

0 
8 

StartDatemme: 'f~l:n·vud'"l. 16 ! 2..olb C? lo'io'h 
Test Species: --"'D"'ap"'h"-n"'ia:..:m"'a:=;gz:.nc:a ___ _ 

Set up by: _ __.:'lL"\.;;L.=----

Test Validity Criteria: 

~ 90% mean control survival {no more than 2 
mortalities in any control replicate) 

WQ Ranges: 
T ('C) = 20 ± 2; DO (mg/L) = 3.6 to 9.4; pH = 6 to 8.5 

48-h LCSO (95% CL): :;.,L\' ('2-,(\-'"\, I) g/LNaCL 

Reference Toxicant Mean and Historical Range: 't, 1- ( ;, ?>-5,3) g/L NaCL 

Reference Toxicant CV(%): 2> 
--'=----------~ 

Test Results: g s·-ff M.°' f e J Caz_ 11,! 1- (v]v) ~ l\'51,,., Leso \2.. 
\}J\-\;V, °' t, l ~ ~.,~\ cl..e.Acg 11."'\-fs; bJ.'L 0 1- a.NA ~€>.'-\ ·~ (v/v). 

Reviewed by: Date reviewed: 

Version 1.3; Issued January 26, 2011 Nautilus Environmental 



Freshwater Acute 
48 Hour Toxicity Test Data Sheet 

Client: I R:c:,\(_ 
~~~-----------

Sam p I e ID: f&.. Sfl-'lr><J.-2.0 i \,C'Z. I l I '1 ?,~ 
Start DatefTime: febr'1!~""\ I b '20 11, e l O'to h 

No. Organisms/volume: _,1'-"0~/2~0~0!!.m~L _______ _ 

Work Order No.: _ILi,.;:,. col..1.f>L'1-I----------- Test Organism: _,D"'"."'m"'a"'gn"'a'--------
Set up by: __ "\:;_"I..:;,,;.~-------

Thermometer: +w -S DO meter: \)O - '-( ~ . I" pH meter: iQH - I -, Conductivity meter: C. - 2- / 3, 

Concentration Number of 
No. 

Temperature 
('C) 

Dissolved oxygen 
(mg/L) 

pH Conductivity 
(µSiem) Live Organisms Immobilized 

Rep 1------1-----4------+-------+----...--+----r---I 
24 48 48 0 24 48 0 24 48 0 24 48 0 48 

A IC. lO 
B 

c 
D 

A \0 10 

B 

c 
D 

\ '2-· 5 A 10 
B 

c 
D 

\ 0 \{) 
B 

c 
D 

10 1/1 

B 

c 
D 

/00 A 

B 

c 
D 

Technician Initials 

Hardness* A!kalinitv* !nitialWQ Adiustment AdiustedWQ 
Cone. "!m< /Las CaCo3\ 

Control IMHWl 99' 'l"IL1> IQ 
Temo (°Cl \_"I·"' -
DO (mo/Ll c;_ 'l.. /,,·' 

Hinhest cone. '"'' -
C'l\o oH 1.<\ /' 

Hardness adiusted ,,-~ .. - -... -.. ,.,._. ·--· Cond !uS/cm \Si-. , ,/ 
/ 

Comments: 

Sample Description: 

., .:>1.l'- '\") 
Batch#: CJ ·'-' " "" 7-d previous# young/brood:~['--'~'--- Previous 7-d Mortality (0/o):. __ 'O ___ Day of 1st Brood.:_-~""'---
Reviewed by: Date reviewed: :f=-c:Jb · -Z., '? POI V 

-"-'-"'-----'---""--''----------
Version 1.7; Issued May 22, 2015 

Nautilus Environmental Company Inc. 



CETIS Analytical Report 

Daphnia magna 48-h Acute Survival Test 

Analysis ID: 07-5210-3968 Endpoint: 

Analyzed: 18 Feb-16 14:34 Analysis: 

Batch ID: 08-2970-8492 Test Type: 

Start Date: 16 Feb-1610:40 Protocol: 
Ending Date: 18 Feb-1610:30 Species: 
Duration: 48h Source: 

Sample ID: 14-1159-4159 Code: 

Sample Date: 11 Feb-1614:39 Material: 

Receive Date: 15 Feb-16 10:20 Source: 
Sample Age: 4d 20h (4.5 °C) Station: 

Trimmed Spearman-Karber Estimates 

Threshold Option Threshold Trim 

48h Survival Rate 

Trimmed Spearman-K~rber 

Survival (48h) 

EC/EPS 1/RM/14 

Daphnia magna 

In-House Culture 

542337AF 

Effluent 
Teck Coal (TECK COAL) 

FR_SP1-WS-201602111439 

Mu Sigma 

Report Date: 

Test Code: 

18 Feb-1614:34 (p 1 of 2) 
16184117-2452-1153 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: Yvonne Lam 
Diluent: Mod-Hard Synthetic Water 

Brine: 

Age: 

Client: Teck Coal 

Project: 

EC50 95% LCL 95% UCL 

Control Threshold 0 20.00% 1.887 0.02975 77.11 67.24 88.43 

48h Survival Rate Summary Calculated Variate(A/B) 

C-% Control Type Count Mean Min Max Std Err Std Dev CVo/a 0/oEffect A B 

0 Negative Control 1 0 0 o.0°1o 0.0% 10 10 

6.25 0 0 O.Oo/o 0.0% 10 10 

12.5 0 0 O.Oo/o 0.0% 10 10 

25 1 0 0 0.0% o.0°1o 10 10 

50 1 0 0 0.0% o.0°1o 10 10 

100 0.2 0.2 0.2 0 0 0.0% 80.0°/o 2 10 

48h Survival Rate Detail 

C-% Control Type Rep 1 

0 Negative Control 1 

6.25 

12.5 

25 

50 

100 0.2 

48h Survival Rate Binomials 

C-% Control Type Rep 1 

0 Negative Control 10/10 

6.25 10/10 

12.5 10/10 

25 10/10 

50 10/10 

100 2/10 

000-469-187-1 CETIS™ v1.8.7.16 Analyst:. __ _ QA: __ _ 



CETIS Analytical Report 

Daphnia magna 48~h Acute Survival Test 

Analysis ID: 07-5210-3968 
Analyzed: 18 Feb-16 14:34 

Graphics 

000-469-187-1 

Endpoint: 48h Survival Rate 
Analysis: Trimmed Spearman~Karber 

,. 

CETIS'" v1.8.7.16 

Report Date: 
Test Code: 

18 Feb-1614:34 (p 2 of 2) 
16184117-2452-1153 

Nautilus Environmental 

CETIS Version: CET1Sv1.8.7 
Official Results: Yes 

Analyst:. __ _ 

~ 

f:'ee,-Po//b 
QA: __ _ 



Client4ffc.,~-f j(.() 

W.0.#: t61B~ 

Sample ID 

+e - c:v .::t. 

•lfA, I 

Reviewed by: 

Sample Date 

\AfL. i toil J. 

'kfo\\,((h 

Version 1.0 Issued June 26. 2006 

Hardness and Alkalinity Datasheet 

Alkalinity Hardness 

Volume of 
Sample (ml) 0.02N (ml) of 0.02N Sample 0.01M Total 
Volume HCUH2S04 HCUH2S04 Total Alkalinity Volume EDTA Hardness 
(ml) .. used to pH 4.5 used to pH 4.2 (mg/lCaCO,) (ml) Used (ml) (mg/l CaC03) Technician 

10V ".)', '5 r:i ,_, 
' -(- '5''? D I O!)j JO· Z, ~02< .:J'S;' 

11.> 

~ '?"G '').,, '\ ·10 So "l'Yi q,ll- ~· 

Notes: (() Dil v-l:e_,..\ +6 J()Q. "'""l INrtL_ D.'I. 

~ Date Reviewed: f::e4 7-3 7-1)/(p ; 

f\.1~11til11~ i=rn1i.-..-..n,.......,,...,+....,,1 



~ .. 
Teck 

COCID: 201602lt-1503 TURNAROUND TI~lE: 

Facility Name I Job# 9lrding River Operation {• -- Lab Name Nautilus EnV:ironmental ·.it Re ort fo 

Project Manager Lee Wilm Lab Contact Email I: 
Email I .- .,., .... - _,,..~ -- > 1 -:---Etli<ill -- -- __ , -~-/.. Em8il 2: 

Address PO Box 100 . . ; .· Actdress 8664 Commerce Court Email 3: 

City Elkford Province BC City\Burnaby Province BC PO number 

Postal Code, VOB !HO Country Canada Postal CodelV5A4N7 Country Canada 

Phone Number! 1-250-865-5289 

Sample lD Sample Location 

FR_ S?I-\VS-201602111439 FR~SPl 
-------

Field 
Matrix 

ws 

O' 

~ 
(:, 

1 
:l 

Date 

2•316/02/l l 

Time 
24hr 

14:39 

.) 
' 

" "' 0 
~ 

::J 
" ~ 
~· v E 

WIO 

I h--? !\!\. ~.) J-JA"'' ?f~'<tJ\\'t.elK-1, \h v.\ 5'c j 11> r:e1o 4 o'f5p"·\ 

Sampler's Name 

Sampler's Signature 

~-- Mobile# <2,c.;a 
Date/Time ----

--~ 

R'~v.tcl- by ~fu_o 
f~ 15 /1 b @ i 0 : zo 

I. ~ - , - ..... ,..,n 

fl} y _ ~ ~111tCl'»tC 

<::Of 



 

Nautilus Environmental Company Inc. 
8664 Commerce Court, Burnaby, BC, Canada, V5A 4N7 |+1 604 420 8773  

 

 
Teck Coal / Fording River Report Date: March 29, 2016 
ATTN: Lee Wilm Work Order: 16326 - 16327 
P.O. Box 100   
Elkford, BC  
V0B 1H0  

 

Data Report 
  

Species: Rainbow trout (Oncorhynchus mykiss) 
Protocol: EPS 1/RM/13 (Second Ed. 2000 with 2007 & 2016 amendments) 

  
Species: Daphnia magna 

Protocol: EPS 1/RM/14 (Second Ed. 2000 with 2016 amendments) 
 

Table 1. Results for the 96-h rainbow trout acute toxicity test.   

Sample ID Collection Date and Time Mortality in the 100% v/v 
(%) 

FR_EC1_Q_04012016_N March 15, 2016 @ 1043h 0 
 
 
Table 2. Results for the 48-h Daphnia magna acute toxicity test. 

Sample ID Collection Date and Time  Mortality in the 100% v/v  
(%) 

FR_EC1_Q_04012016_N March 15, 2016 @ 1043h 0 
 
 
 
The tests met performance criteria and there were no deviations from the protocol. The results 
presented in this report relate only to the sample tested.  
 
 
 

 

 

 
  Reviewed By: 

Yvonne Lam, B.Sc.  Julianna Kalocai, M.Sc., R.P.Bio 
Laboratory Biologist  QA Officer 

 



Rainbow Trout Summary Sheet 

Client: 

Work Order No.: 

I ti k Coo.\ (\'.,ic.a) 

{(;5:1-7 

Sample Information: 

<t:\, 
Sample ID: ~-F1<.-fLI -Q.-oq 011-0(6.1\.J 

Sample Date: 'kJQr 151/b 
Date Received: 

Sample Volume: 

Other: 

Dilution Water: 

Start Date/Time: I rv1o.r11 / u, (C:J /0] rt. 
Test Species: dncorhynchus mykiss 

I 

I 

Test Validity Criterla: 

2: 90% control survival ! 
WQRanges: 
T ('C) = 15 ± 1; DO (mg}L) = 7.0 to 10.3; pH = 5.5 to 8.5 

Type: Dechlorinated Municipal Tap Water 
Hardness (mg/L CaC03): 

Alkalinity (mg/L CaC03): 10 

Test Organism Information: 

Batch No.: 
Source: 

No. FishNolume (L): 0 IT 
Loading Density (g/L): o. l; b 
Mean Length ±SD (mm): 33 :t I 
Mean Weight ± SD (g): o. 6 c; i 0- 0 '2-

Zinc Reference Toxicant Results: 

Reference Toxicant ID: 
Stock Solution ID: 15l o5 
Date Initiated: 

96-h LC50 (95% CL): 

Reference Toxicant Mean and Historical Range: 
Reference Toxicant CV(%): 

Test Results: 

S'o.,..,fr. 

Reviewed by: 

Version 1.4; Issued May 29, 2015. 

Range: ---"-3.,..6_-_'r_o __ ·._-· _ 
Range: .Q1-fr O. 6 I; - 0. 7 "!, 

i;c_ 

Nautilus Environmental Company lnc. 



Client/Project#: 
Sample 1.0. 

W.0.# 

96-Hour Rainbow Trout Toxicity Test Data Sheet 

T i2 ck Cor\! l \'.feo) Number FlshNolume: 

fc WJR-EC1 -a- 01.10·116 \ L ·· N 7 ·d % Mortality: 

/b ?21 Total Pre-aeration Time (mlns): 

10/1ct.. 
0 

? 1
) ;11/l 7 I-'\ s .. 

02of,ib L/mln/L? (Y/N): V' . 

7lld Q., l D<1) /.. __ .. ______ ..... _. ...... ····-· (l!) (H' ( <; . I 
Date Setup/Time: tan.,. n· fl& ~.,;.-!Cd~ t,,· UndJluted Sam .le WQ. 

Sample Setup By: E:C... 1 Parameter$ . l.nltlal WQ Adlustment . 30mlnWQ 
\;:(. Temp•c 14.o / 1/f.D 

2. T+rn . 
1.~ =10 D.O. meter: pH· ./ 

-·i t . C..v "litt 
pH meter: I t 1e1·\;~)'."At, (~I - j.<,,.· - 0.0. (mg/L) I I). b / /0.0 ---· 
Corid. Meter: ~ Cond, (µS/cm I Db\ / /06"'1 

So);,, Ii" Cvrr O•') o!) 
Concentration #Survivors Temperature (°C) Dissolve· .oxygen (rllg/L) pH Conductivity 

(iJS/cm) 

(% v/v) 1 2 4 24 48 72 96 0 24 48 72 96 0 24 48 72 96 0 24 48 72 96 0 96 

(-ti iO i C> /0 IV t'/,o I~.• Jit,<> /'i'i> l~.o I O.o "i. 9 7J q,~ ?.{, 6'; t:. J (; <' • J. ·.r." (,.6, 10. j') 

'00 /() Jo '"' /0 /'f, D 11.J. 0 N1> 11.i/> IN,o /0·" t/.Z 9,5 'f -,,, 11.:r 7.1 \3.l Ji ::; s-.. ( z. ( 1061 /o73 

lnltlals Ei. .. ,.,. [(.. E-\.. Et. Ll..A ,.,. ,, I... a E( 11-o ,.., fl. i::-L ~ lh . EL l?L.- :.:. ~t 

WQ Ranges: T (°C) = 15:1: 1; DO (mg/L) = 7.0to10.3; pH= 5.5 to 8.5 

Sample Description/Comments: {lzd1-f/, (rH:·. (f:d1T' OJQ!}'ilt Orocur 1?5 106 ?a.rf,·u,/11 1 <': 
J . 

Fish Description at 96 h {:1 h 4ft'Cll h ~<l\ /t4 y Number of Stressed Fish at 96 h )CJ 

Other Observations: ____________ -:-------------'---------------------

Reviewed by: d~ Date Reviewed: H C<.rl ~ 2.-~ /t b 
I 

Version 2.2; Issued August 13, 2013. Nautl/us·Envlronmenfal 

/ 



Daphnia magna Summary Sheet 

Client: 

Work Order No.: 

Sample Information: 

Sample ID: 

Sample Date: 

Date Received: 

fR-f:l. I ~&,-0'{ o\J...oib_f\) 
lu\!i,N:b \ 5 1 2o I b 

Sample Volume: 

Test Organism Information: 

Broodstock No.: 

Age of young (Day O): <24 h 

Avg No. young per brood in previous 7 d: 

Mortality(%) in previous 7 d: 

Days to first brood: 

NaCl Reference Toxicant Results: 

Reference Toxicant ID: 

Stock Solution ID: 

Date Initiated: l'-\9,/'th I S . ·:z.,o H.o 
48-h LC50 (95% CL): 

il 
0 

Start Date/Time: _M-'-c--='f'\:,_,~"-~.i....:.l .=b:.-il-"l.-0-c_l_,l,"--f;:"'cJ'--'{ tpS. ~ 
Test Species:-'---"D"'a"'ph"'n"'ia'-'m=ag.,_n"'a'-----

Set up by: --'1--+"'-'I"-'' L"'-'-{-'c=-C..=--

Test Validity Criteria: 

~ 90% mean control survival (no more than 2 
mortalities in any control replicate) 

WQRanges: 

T ('C) = 20 ± 2; DO (mg/L) = 3.6 to 9.4; pH = 6 to 8.5 

g/LNaCL 

Reference Toxicant Mean and Historical Range: !f, 'L ( 33- '5,3.) g/L NaCL 

Reference Toxicant CV(%): _.!..l ""'~"--------------

Test Results: 

Reviewed by: Date reviewed: 

Version 1.3: Issued January 26, 2011 
Nautilus Environmental 



Client: 
Sample ID: 
Work Order No.: 

Thermometer: 

Concentration 

Freshwater Acute 
48 Hour Toxicity Test Data Sheet 

-red.<,, C f~0) start Datemme: MAteb I\., 
1 

£Ai fo@ lv,cS:h 
f R ~k \ - Q -O'i a\ £.i:.i b-N No. Organisms/volume: __,1-"'0/c.::2,,;00e.cm,,,,L=-------

!!o 72"'7 Test Organism: "'O"'.m"'a"'~"'n"'a~-=------
Set up by: \],~ J C;(., 

{e.MQ-S DO meter: \)0- '2-1 ?:> pH meter: pH- l (?:, Cond./Salinity: C.. - 2- i ;, 

A 
B 
c 

Temperature 
('C) 

Dissolved oxygen 
(mg/L) 

pH Conductivity 
(µSiem) 

0 24 48 0 24 48 0 24 48 0 48 

•.·<:'· .· .. ·">I':.· . .. .. . , ; .· ·, .• .··•.· ·.•:":: ·. .. ... 

·< .. Jc·•· ..• ; .·,, .. ·, ::. . ••. :;'.; 
., ... ··· · ..• u·. • ...... :: .. >'-' ... . •:'•' 

. •. ,:.:": " .• " 
'/~ .. _·;_-_;:' . 

D 

A 

t=:=:=====i~s~==t==t====~1\~.<·fu'E"~······B··.·~3·~··1s2~.~~~~~T~ ·· kss2 ~ c I'-.;,• ·----,~"-" 1-'·,>_·:'.·.L:-~ :.::_::_)·: _,- '-"'~:'.~:"· ~:,:,;-::-:::<-tf;; <>:.','::-._. 

l-----.+-...:D!!_-1---1---1----41;>s.:::·>.:i:;_•·.·•':.....:J.'<'.Jif)S.::: t4/::_;· ·'2.;j'"'&'"2'··~···'.C£:2.ci4:;_;;''~'S.:::J::. ;:: k•; ; • "' ; '· 

A 

B 

c 
D 

Technician Initials \J\INV lt\JAV V\w..; . 

Hardness"' Alkalinitv* 

Concentration •rmo/L as CaCo3l 

Control tMH'fl" 619' (oh 
Hiahest cone. ':)).9, t-2.!6 
Hardness adjusted ' 
Comments: 

Sample Description: 

Batch#: c-;;o £-Horr 7~d previous# young/brood: 

Reviewed by: JG1L 
Version 1.8; Issued February 29, 2015 

m1a us men use 

N:ir 
Mortality: Heartbeat checked under microscope '"'Jib\ 

\ l Previous 7-d Mortality (0/o): 0 Day of 1st Brood: ID 

Date reviewed: ---~ft_c._t_c_l_z_'t+4'-(C,."-------
Nautilus Environmental Company Inc. 



Client: :c;; 1 \;., 

W.0.#: I ~'i\1.,(0 

Sample ID 

(I?.. - ("'._(., 1_ 1ci ~ 
O'\ 0\ 1">\ (o_, \ 

;V\\..\, ) 

Reviewed by: 

Sample Date 

"' c.\ (:,( \.G 

f\/\. a.{''\ 0 I\ lo 

Version 1.0 Issued June 26, 2006 

Hardness and Alkalinity Datasheet 

Alkalinitv Hardness 

Volume of 
Sample (ml) 0.02N (ml) of 0.02N Sample 0.01M Total 
Volume HCUH2S04 HCLIH2S04 Total Alkalinity Volume EDTA Hardness 
(ml) used to pH 4.5 used to pH 4.2 (mg/lCaC03) (ml) Used (ml) (mg/l CaC03) Technician 

'5() 1'2' \ I?.- , '?, 1,.7,'b 50 26.4 Si.'6 j"S 

"C/J 1-S "-G (,;9,, 5-v lf. \ Cj tJ 1..\11\L-

Notes: 

d~ Date Reviewed: M Vi re~ L '1 / ( k 
I 

Nautilus Environmental 
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Nautilus Environmental Company Inc. 
8664 Commerce Court, Burnaby, BC, Canada, V5A 4N7 |+1 604 420 8773  
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Teck Coal / Fording River Operations Report Date: May 26, 2016 
ATTN: Lee Wilm Work Order: 16541 – 16542 
P.O. Box 100   
Elkford, BC  
V0B 1H0  
 

Data Report 
  

Species: Rainbow trout (Oncorhynchus mykiss) 
Protocol: EPS 1/RM/13 (Second Ed. 2000 with 2007 & 2016 amendments) 

  
Species: Daphnia magna 

Protocol: EPS 1/RM/14 (Second Ed. 2000 with 2016 amendments) 
 
 
Table 1. Results for the 96-h rainbow trout acute toxicity tests.   

Sample ID Collection Date and Time Mortality in the 100% v/v 
(%) 

FR_CC1_Q_04042016_N May 10, 2016 @ 1042h 0 

FR_EC1_Q_04042016_N May 10, 2016 @ 1100h 0 

FR_SP1_Q_04042016_N May 10, 2016 @ 0915h 0 

GH_CC1_Q_04042016_N May 10, 2016 @ 0925h 0 

GH_SC1_Q_04042016_N May 10, 2016 @ 0955h 0 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



WO#16541 - 16542 

 

Nautilus Environmental Company Inc. 
8664 Commerce Court, Burnaby, BC, Canada, V5A 4N7 |+1 604 420 8773  

2 

 
Table 2. Results for the 48-h Daphnia magna acute toxicity tests. 

Sample ID Collection Date and Time  Mortality in the 100% v/v  
(%) 

FR_CC1_Q_04042016_N May 10, 2016 @ 1042h 0 

FR_EC1_Q_04042016_N May 10, 2016 @ 1100h 0 
FR_SP1_Q_04042016_N 

[tested at 20ºC] 
May 10, 2016 @ 0915h 0 

FR_SP1_Q_04042016_N 
[tested at 10ºC] 

May 10, 2016 @ 0915h 0 

GH_CC1_Q_04042016_N  
[tested at 20ºC] 

May 10, 2016 @ 0925h 100 

GH_CC1_Q_04042016_N  
[tested at 10ºC] 

May 10, 2016 @ 0925h 0 

GH_SC1_Q_04042016_N 
[tested at 20ºC] 

May 10, 2016 @ 0955h 0 

GH_SC1_Q_04042016_N 
[tested at 10ºC] 

May 10, 2016 @ 0955h 0 

 
 
 
Samples FR_SP1, GH_CC1, and GH_SC1 were also tested with D. magna at 10ºC, which were 
concurrently initiated with the standard test (20ºC), as requested by the client. No additional 
rainbow trout tests were conducted. 
 
The temperature treatments appeared to have an effect in sample GH_CC1, with all the 
organisms surviving at 10ºC and none surviving at 20ºC.  Test results from samples FR_SP1 and 
GH_SC1 indicated similar responses in the different test treatments.  
 
All control performance criteria were met and no deviations from the test protocols were 
observed. The results presented in this report relate only to the samples tested. 
 
 
 
 

 

 
 

 
  Reviewed By: 

Yvonne Lam, B.Sc.  Edmund Canaria, R.P.Bio. 
Laboratory Biologist  Senior Reviewer 

 
 
 



Rainbow Trout Summary Sheet 

Client: 

Work Order No.: 

Te.cl<. Coa 1 Cr lZ a} 

IG5tt'L 

Sample Information: 

Sample ID: f\L-LL\ _Q_otHi'tw\6_t-J 
Sample Date: W\c,1110 I\<, 
Date Received: 

Sample Volume: 

Other: 

Dilution Water: 

Test Species: Oncorhynchus mykiss 

Test Validity Criteria: 

2 90% control survival 

WQRanges: 

T ('C) = 15±1; DO (mg/L) = 7.0 to 10.3; pH= 5.5 to 8.5 

Type: Dechlorinated Municipal Tap Water 
Hardness (mg/L CaC03): 

Alkalinity (mg/L CaC03): 8 

Test Organism Information: 

Batch No.: 

Source: 

No. FishNolume (L): tO I JOL 
Loading Density (g/L): 0.31 
Mean Length ±SD (mm): 

Mean Weight± SD (g): a. 3 l :!. o. o.3 

Zinc Reference Toxicant Results: 

Reference Toxicant ID: 

Stock Solution ID: 

Date Initiated: 

96-h LC50 (95% CL): 

15 .Z.1105 

15-o (1-0'.1 -31 .ii) Ma/'- l:."1 
;;iL 

Reference Toxicant Mean and Historical Range: 

Reference Toxicant r:;v (% ): 

Test Results: 

Reviewed by: 

Version 1.4: Issued May 29, 2015. 

.Ln5 -27 Range:_.:.;... ___ .__ ___ _ 

Range: Q :26 ·- o: 3 b 

Date reviewed: 

Nautilus Environmental Company Inc. 



96-Hour Rainbow Trout Toxicity Test Data Sheet 

Client/Project#: 
Sample 1.0. 
W.0.# 
RBTBatch#: 
Date Collected/Time: 
Date Setup/Time: 
Sample Setup By: 

Tizc\s.Cnal lFRD) 
f« -CC I -'Q_ -04 oL/2_0 lb-1.J 

1/::.t.:,Lji.., 
01./ Z7 I b 

V\i\o"1 Io f\\-i ~ \ o Lj Z-1,,, 
NllX'I nfil JO !j'Ol-\ 

Ee.-

Thermometer: C /:: R.. # 2, 
CondJSallnlly, .o.=--=Z....,_ __ 

o.o. meter: 
pH meter: 

2. 

Number FlshNolume: 10/10 L 
7-d % Mortality: ___ .;;:(Jc:., ,.!..1 ________ _ 

Total Pre-aeration Time (mlns): _.._--'J'-""o----------c-
Aeratlon rate adjusted to 6,5 :t 1 ml/mln/L? (YIN): 'I 

!Jndlluted ;$arm:ils WQ . 
Parameters . lnitlal Vifq . ·. Ad)ustm<;int 30mfnWQ 

Temp•c fl/, & ./ I 'I." 
pH . . >i '··"' / 1·0 
D.O .. Cmg/L) i r) .• ) ./. I tJ, 4 
Cond. (µSfom} · I ~li / 1s-6 ~ 
Salfnity (ppt) a i .I/ 0 ~ 

Concentration # Survlvor1> Temperature (°C) Dissolved Oxygen (i'ng/L} pH Conductivity 
(µSiem} 

(% v/v) 1 2 4 24 48 72 96 0 24 48 72 96 0 24 48 72 96 0 24 48 72 96 0 . 9(! 

(ti 10 to [0 10 1\.0 ISP JS\O 15·0 )).0 10-0 911' qr; "{.~ 1Q.l'.l £1 ~f E, /) T::> l 1 (._ ~ 
> ' 

100 10 ,o lO Iv 14.0 JS'\~ 16'/' \S.D i)~o \0·~ q,c; c; .}' '1. (;;, O\A </..o f. ,( I' ) ;<.?, y, ~ 1rti 1')2.g 

' 

lnltlals 
,,,_ 

.h v...iW-.. l'f L £(. A . . \,\\A{,., \SL. lO c. .•. ~~ \,\, \,\l l/~v E.C . .. \\"-\/ CL t:C.. I' l.-

Sample Description/Comments: SI !~\'\tty \( e\\0\1\I . C..\fo { I oqOlA rk»1 V\O q o:.,v-nclA i Clj F.> 

Fish Description at 96 h Ali fl i h 1Alf<7.tr h~A l·fll/ Number of Stressed Fish at 96 h /) 
. I . -------------

Other Observations.:_--------------------------------------------

Reviewed by: ~ Date Reviewed: ~ 21", "Pot(;,. 

Version 2.3; Issued Februacy 29, 2016 Naufllus Env/ronmental Company Inc. 



Rainbow Trout Summary Sheet 

Client: 

Work Order No.: 

Teck Coe\.\ (FRo) 

IGStt 2-

Sample Information: 

Sample ID: 

Sample Date: 

Date Received: 

Sample Volume: 

Other: 

Dilution Water: 

fR-E-C1-Q-04rJ't 1-0\ b-N 
'MO.~ 10 116 

Start Date/Time: 1-1\0 .. I/ 13 I 1 G (@ ( 0 So h 
' 

Test Species: Oncorhynchus mykiss 

Test Validity Criteria: 

:::: 90% control survival 

WQRanges: 

T ('C) = 15±1; DO (mg/L) = 7.0 to 10.3; pH= 5.5 to 8.5 

Type: Dechlorinated Municipal Tap Water 
Hardness (mg/L CaCOo): 

Alkalinity (mg/L CaC03): 

Test Organism Information: 

Batch No.: 

Source: 

No. FishNolume (L): 10 l JOL 
Loading Density (g/L): 

Mean Length ±SD (mm): Range:_l....:.q_-...:...:SO ___ _ 

Mean Weight± SD (g): Range: --'Q""'-""1.b""---"()'-. 'i_,_l'----

Zinc Reference Toxicant Results: 

Reference Toxicant ID: 

Stock Solution ID: 

Date Initiated: 

96-h LC50 (95% CL): Z.5.o ( to'.1 -31 _~I) N!f.i/L £11 
oL 

Reference Toxicant Mean and Historical Range: 

Reference Toxicant .CV (% ): 

Test Results: O'"/o Morto..\\ t'( u.t q ~ hours tV'\ -U,e und; (1A1 e4 I 0'0° /0 L \J /..J) 
$ IA.V'/1 e. . 

Reviewed by: ~ Date reviewed: ~ 24', 'Z1>tt,> 

Version 1.4; Issued May29, 2015. Nautilus Environmental Company Inc. 



96-Hour Rainbow Trout Toxicity Test Data Sheet 

Client/Project#: 
Sample l.D. 

W.0.# 
RBTBatch#: 
Date Collected/Time: 
Date Setup/Time: 
Sample Setup By: 

\e_c \L C.11id ( f 12-0 ) 
F 12-. - cc 1 .~°'- o•J o 1{ ~ \(;, -Iv 

I GS'i L 
(Jl·/ 271....._ ____ _ 

V\,i.cy 10 Ill> ~ uoo b 
/l/l°''/ 1 ·?:. II b I a '10 l, 

i=: (,. 

Thennometer: C /::: R.. # 2., 
CondJSallnlty.;..: _.:::2.."----

D.O. meter: 
pH meter: 

z. 

. Number FlshNolume: I 0 /t 0 L.. 
7-d % Mortality: o, 

---~---------Tot a I Pre-aeration Time (mlns): ___ 5"-"'o ________ _ 
Aeration rate adjusted to G.5 :t 1 mUmln/L? (YIN): 'I 

UnQ.IMed ;$amol11 WQ . 
Paraml!lters. lnlllai Wo . · .. AdJiJstme~t 30mlnWQ 

Temp•c ./11.o. ./ II/. o 

oH II.a / i · I 
D.0 .. (mg/L) 10 I. ./ I o · .,_ 
Cond. (µSiem) • z.. 3 Io / 

. 

Z-3( o 
Sallnity (cot) l·'Z- / /.v 

Concentration #survivor~ Temperature (°C) Dissolved Oxygen (hlg/L) pH Conductivity 
(µS/ilm) 

1% v/v) 1 2 4 24 48 72 96 0 24 48 72 96 0 24 48 72 96 0 24 48 72 96 0 . 96 

(+1 10 /0 \0 /V I £:0 WP '"'' IS<> Jf.o /0. 0 'l q 9,y. f~ q,q t. 1 (,,f ~lq 1.0 l.~ -i.'i) ) I 

100 )Q 1?' \0 iO /I/ J IS'\" E)',."> 1S-o ir.o fOiv 'l g q,1 16 ~i ~·I J. 'I-- G-1 i\, v i' ]_, 2.. Ji 0 t..2'7" 

lnltlals """ "'- '-'\,\M. 10,, e:c_ . . . ~ ~\.,, EC ~ ~~ \\,V\L. T;, L ~c M- """' '(Ml f £. t:.C... .. _, 

Sample Description/Comments: ~11 gl\t\'/ ~eo\\Oi\11 c\PC\V, bQ9c1rlfS'')t fl~ vavilv\\\tdeS 

Fish Description at 96 h A\\ t' rl~ arcect( 1~ e 1\i-il1y Number of Stressed Fish at 96 h 

Other Observations.:_--------------------------------------------

Reviewed by: ~ Date Reviewed: ~ ?:4"
1 

'V'DW . 

Version 2.3; Issued February 29, 2016 Naufllus Environmental Company Inc. 



Rainbow Trout Summary Sheet 

Client: 

Work Order No.: 

Te c.k lo a, I ( F !Z.o) 

I {o5Lj7-

Sample Information: 

Sample ID: i=IZ..-SP1-G.-04oYlol~-N 
!v\v,\/ I CJ/ I G Sample Date: 

Date Received: 

Sample Volume: 

Other: 

Dilution Water: 

Start Date/Time: rvl,.:w I 3 / \ G (i\l I 0 so h 
' 

Test Species: Oncorhynchus mykiss 

Test Validity Criteria: 

;;::: 90% control survival 

WQ Ranges: 

T (°C) = 15 ± 1; 00 (mgll) = 7.0 to 10.3; pH= 5.5 to 8.5 

Type: Dechlorinated Municipal Tap Water 
Hardness (mg/L CaC03): 

Alkalinity (mg/L CaC03): 8 

Test Organism Information: 

Batch No.: 

Source: 

No. FishNolume (L): 10J10L 
Loading Density (g/L): 

Mean Length± SD (mm): Range: 1-3 - )o 
Mean Weight ± SD (g): Range: 0.2~-·0·Sb 

Zinc Reference Toxicant Results: 

Reference Toxicant ID: 

Stock Solution ID: 

Date Initiated: 

96-h LC50 (95% CL): ZS.o ( 1..0'.1 -3 1_'b1 ) Mg/t.. Z:l'l 
iiL 

Reference Toxicant Mean and Historical Range: 

Reference Toxicant r:;,v (% ): 

Test Results: vlv 

Reviewed by: Date reviewed: ~?dfr 7'()(4, 

Version 1.4; Issued May 29, 2015, Nautilus Environmental Company Inc. 



96-Hour Rainbow Trout Toxicity Test Data Sheet 

CllenVProject#: 
Sample l.D. 

W.0.# 
RBTBatch#: 
Date Collected/Time: 
Date Setup/Time: 
Sample Setup By: 

·1e_c\.:_ G,G\1 lr\'l..o) 
ft--SP I ... Q ot/0'1201(2._,...J. 

l bS-L{ L 
0 1·/2/lb 

l'V\ccl[ 10 /IQ ~ 0 q ( S-h 
IV'lo.~1·;116 1b50k 

13: c.-

Ths"rmometer: Cg /Z :ff. 2., 
Cond./Sallnlty_: _,,,2..=----

o.o. meter: 
pH meter: 

2-

. Number FlshNolume: 'o fro 1.-
7-d % Mortality: o, ---------------Tot a I Pre-aeration Time {mlns): o ,-,.-.,--,-.___,..--------
A er at Ion rate adjusted to 6,5 :t 1 mL/mln/L? (YIN): y 

UndllYted ,samP.l!i! WQ . 
Parameters . lnitlalWQ. Adjustme~t 30mlnVVQ 

Temp•c JI/, 0 ,/ Iii." 
oH 1 .• /-/ / 1 l 
D.O.(mWL} lO.o ./ Io.? 
Cond. {µS/om) · 'I .\11 / 1111 
Salinity (ppt) o.& I/ (). b 

Concentration #Survivor~ Temperature ('C) Dissolved Oxygen (ing/L) pH Conductivity 
(µSiem) 

1% v/v\ 1 2 4 24 48 72' 96 0 24 48 72 96 0 24 48 72 96 0 24 46 72 96 0 91!. 

(ti /0 /.D \P ID 1~.o 1<51~ IS.• \'C,_ iI-o 10.0 1'1, R !q.g A"I '\.1 6 t !:,,/ b ,c. b'\ 6 ,4 L« ' s \ 
100 .lo {O (0 I'> r.o jS-00 If;,<> (~ {f•O l tj ) Cf, 0 9tf ''tl Cl i 1-L J:. D !No :<,v i L 11 7 I 070 I• 

' 

' 

Initials 
,,._ ;).. '\<.Al.. 1'.L- E:C. A. ·- """' t:1..- E: c. . ... ' 

'"""" 
kl. f.'_( ._ . - \~v.1-- SL t:L Et_ 

Sample Description/Comments: .. S:lic1\,t\"' 'il?\\ol\J i CLf11v_~11c1rk'\L,;, v\-o ot\vti'uA(o.Jes __ 
--~-r~-r--~ - '" t 

Fish Description at 96 h A II f;·f'I,, rtpemr J"- 01\ Hht Number of Stressed Fish at 96 h 

Other Observations: ___________________________________________ _ 

Reviewed by; @ Date Reviewed: ~ ~ ~ 

Version 2.3; Issued February 29, 2016 Naumus Environmental Company Inc. 



Rainbow Trout Summary Sheet 

Client: Tee\< Ca!AI ( E:it-10) 
) 

Mew I )1 i l/C~ I o5o h Start Date/Time: 

Work Order No.: 

Sample Information: 

Sample ID: 

Sample Date: 

Date Received: 

Sample Volume: 

Other: 

Dilution Water. 

Type: 
Hardness (mg/L CaC03): 

Alkalinity (mg/L CaC03): 

l<a5Y7-
I 

Test Species: Oncorhynchus mykiss 

Test Validity Criteria: 

~ 90% control survival 

WQRanges: 

T ('C) = 15±1; DO (mg/L) = 7.0 to 10.3; pH= 5.5 to 8.5 

Dechlorinated Municipal Tap Water 

Test Organism Information: 

Batch No.: 

Source: 

No. FishNolume (L): /0//0L 
Loading Density (g/L): 0-33 
Mean Length ±SD (mm): 

Mean Weight ± SD (g): 

Zinc Reference Toxicant Results: 

Reference Toxicant ID: 

Stock Solution ID: 

Date Initiated: 

96-h LC50 (95% CL): 

l 5 Z.l'\05 

Z.5.0 ( 1..()1.1 -3 I.ii ) l"!,5/L °b'l 
1'L 

Reference Toxicant Mean and Historical Range: 
,~? • ' 

Reference Toxicant CV(%): ., :) . 0 .:> 

Test Results: 

Range: _2_1o_-_3_o ____ _ 
Range: Q, 2..8 - Q, 'i I 

Reviewed by: Date reviewed: 

Version 1.4: Issued May 29, 2015. Nautilus Environmental Company Inc. 



96-Hour Rainbow Trout Toxicity Test Data Sheet 

Cllenf/Project#: 
Sample l.D. 

W.O.# 
RBTBatch#: 
Date Collected/Time: 
Date Setup/Time: 
Sample Setup By: 

T Q,cl.::._ Coed ( G\.\ a) 
fut.\-CC \"G.~04 a1.~201b .. J·J 

l &s· '-1 2--
C 1·/2/lb 

V\1)

1
10/I\.. · ~· J92Sb 

/Ill;\ 1 "1, /lb I o5 o t, 
i=: c..-

The.nnometer: Cg f<Af. 2.. 
Cond.ISallnlty,,:.:_..0:2..,,_ __ 

D.O. meter: 
pH meter: 

z_ 

. Number FlshNolume: 10/ro 1-
7-d % Mortality: ___ o"-'-. ,__ _______ _ 

Total Pre-aeration Time (mlns): -'---']'-"'-----------
Aeration rate adjusted to s.5 :I: 1 ml/mlnlL? (YIN): 'I 

UndlJY!ed :SamPll! WQ . 
Parameters . lnltlalWQ . AdJi.lstmel)t 30 min \lliQ . 

Temp•c /l/, D / I 1/.0 
nH . . ·7, 'i / ~-0 
D.O .. Ima/I-) )("),("'. / Io 3 
Cond. (!JS/cm} · . '.)lljo / j IL/v 
Salinity lpPt) \. ~ ./ I,~ 

Concentration #Survivor~ Temperature ('C) Dissolved Oxygen (ing/L) pH Conductivity 
(µSiem} 

1% v/v\ 1 2 4 24 48 72 96 0 24 48 72 96 0 24 48 72 96 0 24 48 72 96 0 . 96 

( t I ID /0 ii) /0 i;,. IS'? l<S'P \S,, IS"-' (O·O Cj ,P q_:r 1.'6 ~-~ b·1 b.J (.,. ~ ~I b 1 Z-~ 3 I 
100 /0 /0 \0 /0 l'f ' j!SJ• '6)D 15' 0 fr.o 10) ICJ,f 1'1. r qs '\. 6 ~ \i ~ f-.0 'OD 6 \ 3140 z_ I), 7~ 

• 

.. 

Initials 
,._ "·'\; 'fc E:C. . . .I~ ti_. Ee. . . . ". 

(: L i:.c ),\.\/ CL e.c.. ,\... ~ ...... 
"''" 

Sample Description/Comments: ~11'(\btl'I '/Ei\O\.:•JL__L\~(\y', c:r\o.,,\e.>£1 V'\O ~t/l:__V\\o.,tC>, 

Fish Description at 96 h 

\ 

A 11 frs~ lff P eiir /,,,,(ti"·+ Number of Stressed Fish at 96 h 

Other Observations.:_-----------------------------------------

Reviewed by: ~- . Date Reviewed: '1Ytt1 '?-1
1 

"P01Ae 

Version 2.3; Issued February 29, 2016 Naulllus Envlronmental Company Inc. 



Rainbow Trout Summary Sheet 

Client: 

Work Order No.: 

lecl(oo.) (~Ho) 
\ \;,i:)I-( 1-

Sample Information: 

Sample ID: 

Sample Date: 

Date Received: 

Sample Volume: 

Other: 

Dilution Water: 

GH-Sc \-Q.-04 041o\(,-N 
111'\C~\I I 0 I\(,, 
!Ma." I 1.1\ b 

I h'20 L 

Start Dateffime: V\f\ o..y i 3 /10 e ( o5o k 
' ' 

Test Species: Oncorhynchus mykiss 

Test Validity Criteria: 

<::: 90% control survival 

WQRanges: 

T ('C) = 15±1; DO (mg/L) = 7.0 to 10.3; pH= 5.5 to 8.5 

Type: Dechlorinated Municipal Tap Water 
Hardness (mg/L CaC03): 

Alkalinity (mg/L CaC03): 8 

Test Organism Information: 

Batch No.: 

Source; 

No. FishNolume (L): 10 i 10L 
Loading Density (g/L): 

Mean Length± SD (mm): 

Mean Weight± SD (g): 

Range: __ 2_'1_-~s_o ____ _ 
Range:_,_)_. _;,_s_-_o_, ''""'! 1_· ---

Zinc Reference Toxicant Results: 

Reference Toxicant ID: 

Stock Solution ID: 

Date Initiated: 

96-h LC50 (95% CL): 1.5.o (id.1 -31_i1) 1.i\g/1.. Z:n 

·~ 
Reference Toxicant Mean and Historical Range: 

Reference Toxicant GV (%): 

Test Results; tee\ oo/, 

Reviewed by: Date reviewed: 

Version 1.4; lssued May 29, 2015. Nautilus Environmental Company Inc. 



96-Hour Rainbow Trout Toxicity Test Data Sheet 

Client/Project#: 
Sample l.D. 

W.0.# 
RBT Batch#: 

Date Collected/Time: 
Date Setup/Time: 
Sample Setup By: 

le..cfu(i:it\.I (6110) .. 
(i H-Sc 1 ·-&-0J~o).12_o \b--rJ 

I (:,c:;l.[Z--

Tha"nnometer: C !=: R.. # 2., 
CondJSallnlly.:..: _.::Z...::.---

o.o. meter: 
pH meter: 

z 

. Number FishNolume: r 0 /ro L. 
7-d % Mortality: 
Total Pre-aeration Time (mlns): ,..,..-~·o _________ _ 
Aeration rate adjusted to 6.5 :t 1 mL/min/L? (YIN): y 

UndJlutedJSample WQ. 
Parameters . lnltl<il Wo . . AdJustme~t 30mlnWQ 

Temp•c JIJ a ./ t1i <) 

PH £) () / Z· I 
D.O. {m<lil) \(\ .l~ . ./ (0.f 

Cond. (µSiem) · \ '\L\ ~i / f '1 lt q 
salinity (ppt) \' 0 / 1,0 

Concentration #Survivor~ Temperature ('C) Dissolved Oxygen (hlg/L) pH Conductivity 
(µSiem) 

(% v/v\ 1 2 4 24 48 72· 96 0 24 48 72 96 0 24 48 72 96 0 24 48 72 96 0 96 

(ti [o lo l'U 10 15.o IS;> IS'." 15<0 1i;.o o.<:> '};''\ CJ ;r 1.'1 10.D hl {,,J 1,,q 1.0 ( 1 -l6 )\ 

100 IP 10 lo 10 Jo/. 0 fS°." 6\" 1${) lr-') 10 J "l<t 7.r '\.fl (0.0 ~-\ f'c'V ;.t,, 8 '?> Z·> 1~4 q I~ lil 

' 

.. 

Initials 
,...,. ;)... "\" j E,L E:C. A . \A VIL £ \,_ Ee. ~ ... , ''\,\I EL E.C ~ ..... f\ '-\oL (: L EC.. l: \. 

Sample Description/Comments: S\ I f>\r\t\'I 'lfJ\01.ALLc\ecv, or\ o\A<I \'.S\ 1 VY" oa ri.hl.\rJ.:U:S 
I 

Fish Description at 96 h f\ II f;·S'h 11fpC'cV l·dt\/·/·l!\1 Number of Stressed Fish at 96 h --'-;6-------------

Other Observations:._--------------------------------------------

Reviewed by: ~ Date Reviewed: ~ "'Z:::/ ( ?<;ife 

Version 2.3; Issued February 29, 2016 Naufl/us EnvlronmentaJ Company Inc. 



Daphnia magna Summary Sheet 

Client: 

Work Order No.: 

Sample Information: 

Sample ID: ''j'.:Fl,_ (.(. j - <!'.il_-0"\ 0'-j2-a i b-1\J 
Sample Date: 

Date Received: 
11\t"'\ \0 1?,olb 

Sample Volume: 

Test Organism Information: 

Broodstock No.: 

Age of young (Day O): <24 h 
Avg No. young per brood in previous 7 d: 

Mortality(%) in previous 7 d: 

Days to first brood: 

NaCl Reference ToxicanfResults: 

Reference Toxicant ID: 

Stock Solution ID: 

Date Initiated: 

48-h LCSO (95% CL): 

lo 

Start Datemme: t-\0\:j 1t l 2.-0 I lo @ 11 z,,, ~ 
Test Species: __ .=D:.::~""p"'hn"'i"'a"'m"'a"'g"'n"'a ___ _ 

Set up by: -·~='""----'A_,_w::.:...:t>:..__ 

Test Validity Criteria: 

~ 90% mean control survival {no more than 2 
mortalities in any control replicate) 

WQRanges: 
T ('C) = 20 ± 2; DO (mg/L) = 3.6 to 9.4; pH = 6 to 8.5 

g/LNaCL 

Reference Toxicant Mean and Historical Range:'t-2- ( :,, 2 -S,{,) g/L NaCL 

Reference Toxicant CV(%): IS 
~--""'-------------

Test Results: 

Reviewed by; Date reviewed: 

Version 1.3; Issued January 26, 2011 
Nauti!us Environmental 



Freshwater Acute 
48 Hour Toxicity Test Data Sheet 

client: I&.- Start Date/Time: (fl~ i'f //4,,. °" II 7.-o'--
Sample ID: _______ ,_,6-'=C-"-'-:=:...:c,e::·c::'-'=,,&,,_~ No. Organisms/volume: 10/200ml J1 ( 
Work Order No.: lli..S,<fl ..:l'tO'-\mlb..:-t-l Test Organism:.=D~.m=ag"-n~a _______ _ 

Set up by: ___ _.11~,_ ___ _ 

Thermometer: ±-tlVly~S DO meter: D0-2..\?;. pHmeter: pl-\-113. Cond./Salinity: C. - Z- 15 

Concentration 

Concentration 

Control (MHW\ 

Hiahest cone. 

Hardness adiusted 

Comments: 

A 

B 

c 
D 

A 
B 

c 
D 

A 
B 
c 
D 

A 

Temperature 
(°C) 

Dissolved oxygen 
(mg/L) 

0..'',:' :.•/. '· •'··' . I .:,;;I•\., " '.'.;:,,· •·· 

··•, :. . :. • ·~: I ·•::.·I'"··'·· ·. >·.: •· "· .·., c.-:-. 

::: ·.,. ·:,:,·:·-~ ·.::;;'. '''° ,:_.. >.;_-_-:o < .. ~~ ,_ :·.· <· 

. :. ,. '· • 0.: . :. -, • .:< </'. .. ,,· ': .. •:;,: r:·· ::. .. · 
,,., .••. ···<" , ..... ?> '"·"··· ~ :\ .... 

•>\··•. »t .• : •. > ;:,, : ........ '•" °'· 
'.:\i:': k·····i. •• . • .• ""' 

B 1:: _._., ···, . .-<t:.;:\--:,:~:.:.:::::. 1 /.- :·:.·;-·: -•• ·: 

c ........ ·-: ....... . 

1nllla1 "' Hardness* Alkalinitv• Temo l'C\ 'l.J:>;:i 
'lmc/L as CaCo3\ DO lmn/L\ F-, 1--S ~ 

roo ..,._, 
:nH ,f-...,1_ 

lil.o l'Ho Cond r 11$/cm ..,....!, ,;-
Salinitv rnnt\ <:>. ! 

pH 

. 

. "' .. 
... .... 

,...,...,iusrment 

,/" 

// 

./ 

Conductivity 
(µSiem) 

>:• •:; ' -·. :~_-.. --<, •' ... 
b>X•.::· . :·.':\,) 

+ /: : •. · ..... · 

US!eo v 

/ 

/ . 

""-r 
Mortality: Heartbeat checked under microscope t'J <c\ 

Sample Description: 

Batch#: 0 'f ('//I, ifr 

Reviewed by: 

I 
7-d previous# young/brood: j,";1--· Previous 7-d Mortality (%1): i=> Day of 1st Brood: cP 
~ ~~- ~~~ 

Date reviewed: __ ~_·_· ='-flt"-"-1Hff-7'Pe....c:'-'t'--lc'------
Version 1.8; Issued February 29, 2016 

Nautilus Environmental Company lnc. 



Daphnia magna Summary Sheet 

Client: 

Work Order No.: l\oS'i\ 

Sample Information: 

Sample ID: 

Sample Date: 

"f'.R-&<.\ _ 6l. -Ci 't o:J '2.o I \o_N 
!'\ c4 I 0 I '),O I \o 

Date Received: 

Sample Volume: 

Test Organism Information: 

Broodstock No.: 

Age of young (Day 0): <24 h 
Avg No. young per brood in previous 7 d: 

Mortality(%) in previous 7 d: 

Days to first brood: 

NaCl Reference ToxicanfResults: 

Reference Toxicant ID: 

Stock Solution ID: 

Date Initiated: 

48-h LCSO (95% CL): 

Start Date/Time: l'-\0\j f <f l 2.-0 \ lo @ I 11 O ~ 
I . 

Test Species: __ ..:O:..:a:i:e::.:h;.;cmc.:::a-"m"'a"'g"'n"'a ___ _ 

Set up by: _$K._="""--""'A,_,w=--\?'--
.'f"'L 

Test Validity Criteria: 

~ 90% mean control survival (no more than 2 
mortalities In any control replicate) 

WQ Ranges: 

T (°C) = 20 ± 2; DO (mg/L) = 3.6 to 9.4; pH = 6 to 8.5 

g/LNaCL 

Reference Toxicant Mean and Historical Range: Cf, 2.. ( 3, Z- - S.. t;) g/L NaCL 

Reference Toxicant CV(%): _ _,1-"S'-------------

Test Results: 

Reviewed by: Date reviewed: 

Version 1.3; Issued January 26, 2011 
Nautilus Environmental 



Freshwater Acute 
48 Hour Toxicity Test Data Sheet 

Client: T~ 
Sample ID: Pg._~"- 1.-Gl- O"iC'fZ,ol(,_rJ 
Work Order No.: _______ lia~S'=\-·~lr------

Start Date/Time: fl\Q~ •'f //4,, o.- II ;of,_ 
No. Organisms/volume: 10/200ml U { 

Test Organism: ,,,o'-".m=ag_,n'-'a,__ _______ _ 
Set up by: ____ a:i;,,__ ____ _ 

Thermometer: +~Mp-S DO meter: D0-1.\"~ pH meter: e ii - I I :?:, Cond./Salinity: C. - 'Z I 3. 

Concentration Number of No. 
Live Organisms 

Immobilized 
Rep 

24 48 48 

A I::> 10 1"l 

B lo 10 ,n 

c /0 I .'l 0 
D 

{00 A 10 10(\ l 
B /0 t (11. 0 
c ,,,..!.. 1v- '(J 

D 

A 

B 

c 
D 

A 
B 

c 
D 

A 

B 

c 
D 

A 
B 

c 
D 

Technician Initials 

Hardness* Alkallnltv* 

Concentration 'Im< /Las CaCo3\ 

Control IMHW\ loo IQ 
Hiahest cone. j 't 2..-o Vf'2-
Hardness adiusted 

Temperature 
(°C) 

Dissolved oxygen 
(mg/L) 

pH Conductivity 
(µSiem) 

0 24 48 0 24 48 0 24 48 0 48 

1-·,,: ____ -~-1- '·:. ,,-~- 1 .. ,,/-:-_, __ )·-'·/ ''-~·-: .. :·:::-~' ·-··--, __ ,_ , ... 1:.":',_" -:- _', __ 

... ····.··.· .. ; ... ·;.•· ... · .• . • : : •. ; .... \: <· .:.:.· • •· , ... ·. · ' 

. . ··.·::. ·. ·• < c.. >. . ·.· ,,. ··.· :• I:/,:>.: ., : .. 

m1,1a1 usimenI ,...,1us1ea 

Temp (°Cl 'V;>.-::i 

DO (mo/L) fl..,+ / 

./ 
IPH J!..,1 ,,,/ 

Cond luS/cm "2-3""" / 
Salinity loot) f,-v / 

7-d previous# young/brood: __ l_'r __ Previous 7-d Mortality {0/o): fO Day of 1st Brood:_? ___ _ 

Reviewed by: ~ 
Date reviewed: ___ ~-~,,_24f__,Yf'-~"-'"'/!.e'-'------

Version 1.8; Issued February 29, 2016 
Nautilus Environmental Company Inc. 



Daphnia magna Summary Sheet 

Client: 

Work Order No.: 

Sample Information: 

Sample ID: 
Sample Date: 

Date Received: 

F~'>P'- .Q._"1'-\032.olt.,_N 
l"\t~~ (O 

1
J,olb 

Sample Volume: 

Test Organism Information: 

Start Date/Time: !'-'\°"'\ \') l 2-ol \o @ 1'>10\., 
Test Species: __ _,,O"'a"'ph"'n"'ia"-'m=ag.,n"'a'----

Set up by: _"...J.'t.:i.l""L~----

Test Validity Criteria: 

~ 90% mean control survival (no more than 2 
mortalities in any control replicate) 

WQRanges: 

T (°C) = 20 ± 2; DO (mg/L) = 3.6 to 9.4; pH = 6 to 8.5 

Broodstock No.: 0'-1:211 (o Pr 
Age of young (Day 0): <24 h 
Avg No. young per brood in previous 7 d: \1 
Mortality(%) in previous 7 d: 

Days to first brood: lO 

NaCl Reference ToxicanfResults: 

Reference Toxicant ID: 

Stock Solution ID: 
Date Initiated: 

48-h LC50 (95% CL): g/LNaCL 

Reference Toxicant Mean and Historical Range: "\-. 1- (3, 2 ->.G) g/L NaCL 

Reference Toxicant CV(%): __ _,i..L... _________ _ 

Test Results: 

Reviewed by: 
Date reviewed: ~ 14(; ?1)1(, 

Version 1.3; Issued January 26, 2011 
Nautilus Environmental 



Freshwater Acute 
48 Hour Toxicity Test Data Sheet 

StartDatefTime: VJ\O.:j I~, '1.0lb Q l'Sto~ Client: '"\ ~c.,\,( 
Sample ID: t=R..- SPl _Q_D'fo'\ Wlio-N No. Organisms/volume: __,1_,,0/"'2"'0"'cim=L _______ _ 

Work Order No.: -~fb~>""-_,<f-')'---------- Test Organism: ""D"'.m-""'aJ/.'f'n'i'a'---------
Set up by: '\\/\(._.. 

Thermometer: -B:Mp'-S DO meter: Dc-1 I') pH meter: f \'""\ -1/ ') Cond./Salinity: (-[ / ') 

Concentration Number of No. 
Live Organisms Immobilized 

Rep 

24 48 48 

A f O /0 0 

B /0 /0 0 

c /0 /o 0 

D 

100 A /0 /o' 0 

B /0 Id! 0 

c 10 ,oiJ 0 

D 

A 

B 

c 
D 

A 

B 

c 
D 

A 

B 

c 
D 

A 

B 

c 
D 

Technician Initials 

Hardness* Alkalinitv* 
Concentration *(m1 IL as CaCo3l 
Control IMHW) Io-" le 
Hiahest cone. lo[ 0 -:z. 2-o 
Hardness adiusted 

Temperature 
(°C) 

Dissolved oxygen 
(mg/L) 

pH Conductivity 
(µSiem) 

0 24 48 0 24 48 0 24 48 0 48 

':- '' - '.". :-'_ .-:··. :· ._: '" 
'_, ' ,. ,,- -- ' ':,,., :'. 

.. ·. 

·:: " .. ·· ... ····· ...... ; ... : . . .. ·· .·· ... ·.· .··· .• · . 
. 

.- ; ,' _.-_ --. -.. 

. · . 
.. 

. . 

•:.· .•. .•. 
. . 

' ':' ~-: : I-·'_-.\-._·.<. :':- .. _,.:._"··.\,' > . . . · · . .... 
.. ...•. 

i • ... 
;_.,. _-,. ; .. ' . .. .. • . 

. . . . · . ·• .. -.··.·:'·: ... :<· . • ;,.: !---"\:-- . .... ·· . 
·· .. ,_,_;. · .... ·._ 

. . ·. . .. ··. ..·. . .•. ··.·.·· .. >•>. " ..... · ...... '/':O .• -:: \.' 
. ··: .. ·· .... , .. ·, ........... ·c, :.: ·"·· 

.,,,, -- ,·, .-.. ·_:•;. '· .-_· ·- --' -,···.;.;.:,-·;;", .. -·-.-. ,_._ ·, -,. 

Jnttl8! ,. ... 1us1.1,,enI US I ea 

Temp (°C) 'UO·v ~ 

DO lma/Ll s,1 ./ 
DH 1.'1/ / 
Cond (µS/cm ! I '<l''2-- ,.-/ 

Salinitv lnnt) 0-G / 

Comments: 

Sample Description: 
11 ~J J.7.tM! ;p'f ( ~-.: 

>110\...-1- 'l,elli.i.; rPl.:<d) c~ 1 ""' 1.1ol.>v.I' 1 

Mortality" Heartbeat checked under microscope 

7-d previous# young/brood: 

-(IP· 
Batch#: Q'-1: l.. 11 b f', 

Reviewed by: 

\1 Previous 7-d Mortality (%): __ 0~-- Day of 1st Brood:._..c[c_O __ _ 

Date reviewed: __ ~~--,,,_f:4:_.._,.1 _71Jt __ 4' ____ _ 
Version 1.8; Issued February 29, 2016 

Nautilus Environmental Company Inc. 



Daphnia magna Summary Sheet 

Client: 

Work Order No.: 

Sample Information: 

Start Date/Time: i'-'\°"\ \?:, l 2.-0 I lo @ I 52.S~ 
Test Species: __ -"D"'a"'ph"'n"'ia'-'m=ag~n"'a'---

Set up by: _'...1.'t-.:i.li..L~----

Test Validity Criteria: 

Sample ID: 
Sample Date: 

'F-IZ-'>f I - ~ -O'J o L\ 2.-o 1 lo-1\l 
i"\o..-4, I 0 1 '),o ! b 

Date Received: 

~ 90% mean control survival {no more than 2 
mortalities in any control replicate) 

WQRanges: 
Sample Volume: T (°C) = 20 ± 2; DO (mg/L) = 3.6 to 9.4; pH = 6 to 8.5 

Test Organism Information: 

Broodstock No.: 

Age of young (Day 0): <24 h 
Avg No. young per brood in previous 7 d: 11 
Mortality(%) in previous 7 d: 0 
Days to first brood: 

NaCl Reference ToxicanfResults: 

Reference Toxicant ID: 

Stock Solution ID: 

Date Initiated: 

48-h LCSO (95% CL): g/LNaCL 

Reference Toxicant Mean and Historical Range: 'f. 2 (3, 2..-S,0) 
Reference Toxicant CV(%): 

g/L NaCL 

Test Results: o..± li-'6b 11\ fu IOa"'L (vlv) lA.ll\u-IJ.eA ~"'Ae.. ... 
! 0·c... ~i- ' 

Reviewed by: 
Date reviewed: ~ ~ ~{., 

Version 1.3; Issued January 26, 2011 
Nautilus Environmental 



Freshwater Acute 
48 Hour Toxicity Test Data Sheet 

Client: '\ z_c.1<.. Start Date/Time: ""°''1 \"\ 'LO lb €_) 15-2,SlA, 
No. Organisms/volume: -'1-"0"'/2"'0"'d"'m"'L _______ _ 

Test Organism: ..=D"-.m=ag'l'n'-'a'---------
Set up by: '"\'"\(..... 

Sample ID: "ft'Z...2Pl-'9-o:jolf2-0IC,- N 
Work Order No.: .......c!._.,b,,_S""'Y-'-+1---------

Thermometer: k"'p-S DO meter: \)c·-112 pH meter: pH-1/ 2 Cond./Salinity: C-l I') 

Concentration Number of No. 
Temperature Dissolved oxygen pH Conductivity 

Live Organisms Immobilized 

("t~ vlv) 
Rep 

24 48 48 0 

(lll'\tl'O \ A /0 (0 0 [C.O 

B IP 10 0 •• · .. 

c /o If) 0 . 

D .. · 

100 A lo /0 ! 0 l\S 
,,.._ ~{l.D'( B t? /Ow 0 

' c lo ,~fl> 0 
D . . 

A 

B 
. c 

·• D . 

A 
. 

B 

c ' 

D .. 

A 

B 

c . 

D . 

A 

B . 

c . 

D ····. 
Technician Initials fl-. "" f;;,, ~v.L 

Hardness* Alka!initv" 

Concentration '(moil as CaCo3l 

Control {MHW) lo" b'i'i 
Hiahest cone. ·1f~o ~c; (,., 
Hardness adiusted -- ~-.... 

Comments: Ci) °'J~ Lf>'llef~1,.,, ~,~1 
Sample Description: s,\~1,,.\- '\{\(.,..,.,. col~<..\0 

1 

(oC) 

24 

fo:O 

·! 

' 
p.o 

. 

. 

. 

. 

. 

. . 

"' 

(mg/L) (µSiem) 

48 0 24 48 0 24 48 0 48 

f:>l" Gtfo lo ::t ,u 1.l yf J: I >Sl "1flJr ~ 

• [C?}f' ·· .... < '· '' ',' '_· .· ~ .'.3¥:'7 
" 

. . 
·; -··,, :.· "-<:·.-- . '. ·. . . ... ,' "' 

•••• . ... ··• . '' ",,; < ::·, ' < : .: ' .-
. . . ' - -·- . . .. · ... ·.·· 

,,,,_,,, 0. '-( /?.,t 1,,,,_b "1.'-" A-::/ $.,1 I I \'Z., I l'-f'=' 
.. .· . . 

. . . . . ' . . . . 
. ... 

.. .. · .. . . .. 
. .. 

' . .. 

.· .· .. 
·. ' . .. 

I . .···. . : .·. .· .. ..· 
.. .. •. ! . .. ··· ' . 

!. ' I .•. . . . . . 

.. ·.· . ... · . 
I! .. ·.· . .. . .. · .,· 

.... · •. 
..... 

. .. .... 
.. ' ':; " . -- ' 

. 
· .. ·. .... 

. · . .. -: ·-' : 

. . .. .· .. 
. 

.;· .. ' .· . ' : . .. <-. . 
.·· ... 

• •••••• • . 
. ; -_ -_-' ,· ·.· .· . · .. •• . 

. . .. 

. 
. 

. 'o: .. . . . .· .. ___ :' 

. ... :. '.· .. ·. : •· : . .. . . .. 
. 

' ', ... ' 
' . 

. 
. . ' ' ; .-_ . 

."";> -v_<JJ... P' ,,,... \iul /}-. ,.. \.,\\!\/\. _J;,,. 

us men 

./ 

Mortality: Heartbeat checked under microscope 

Batch#: Q'=\: 'L 11 b f\ 7-d previous# young/brood:-~\ 1~_Previous 7-d Mortality (%):_~0"'-__ Day of 1st Brood:_~[_O __ _ 

Reviewed by: ~ Date reviewed: __ ~--~='--"Zk--'..ff-pi)"--'-'-t""'(,'-----
Version 1.8; Issued February 29, 2016 Nautilus Envlronmental Company Inc. 



Daphnia magna Summary Sheet 

Client: 

Work Order No.: 

Sample Information: 

Sample ID: 

Sample Date: 

Date Received: 

~\-(q -Gl- O'i•>'-\) .. -0lio._i\I 

I"\ IA"\ I 0 1 'J,O l lo 

Sample Volume: 

Test Organism Information: 

Broodstock No.: 

Age of young (Day 0): <24 h 
Avg No. young per brood in previous 7 d: 1 
Mortality (%) in previous 7 ct: 0 
Days to first brood: 10 

NaCl Reference ToxicanfResults: 

Reference Toxicant ID: 

Stock Solution ID: 

Date Initiated: 

48-h LC50 (95% CL): 

Start Date/Time: 1'1\°"\ I 1:. " µ,I lo e l Sl > \,,. 
Test Species: __ _,D"'a"'p"'h"'n"'ia"'m"'a"'g""n"'a ___ _ 

Set up by:_~'N~I=~----

Test Validity Criteria: 

2: 90% mean control survival {no more than 2 
mortalities in any control replicate} 

WQ Ranges: 

T (°C) = 20 ± 2; DO (mg/L) = 3.6 to 9.4; pH = 6 to 8.5 

g/LNaCL 

Reference Toxicant Mean and Historical Range: '+· 2.. l ~' l-S, ~;,). g/L NaCL 

Reference Toxicant CV(%): _ _,_\ ""-------------

Test Results: 

Reviewed by: 
Date reviewed: ~ ;;Mf', ~ 

Version 1.3: Issued January 26, 2011 
Nautilus Environmental 



Freshwater Acute 
48 Hour Toxicity Test Data Sheet 

Client: "\ Z,d1( Start Datemme: 
Sample ID: G±-J,_C<'- \ _ Q_o<.\ll=\M:ii~ 
Work Order No.: _ _L~b~'>_'-l-'-11----------

No. Organisms/volume: _,1.:::0i'-"2"'0-"'0m=L--~----
Test Organism: .=Dcc.m=<;afl'!'n'i'a""---------

Set up by: ~\V\(.., 

Thermometer: t"'p:.-S DOmeter: \)c-q') pH meter: eh-I/ 2 Cond./Salinity: C -[ I ') 

Concentration Number of No. 
Live Organisms 

Immobilized 
Rep 

24 48 48 

A 10 /0 0 

B /0 /0 :> 

c /0 I~ ';) 

D 

A 10 [iJ if::j' 0 

B I Qft CXY 0 . 
c I o:J) ou c 
D 

A 

B 
c 
D 

A 

B 

c 
D 

A 

B 

c 
D 

A 
B 

c 
D 

Technician Initials 

Hardness" A!kalinitv* 
Concentration "(mt /Las caco3) 
Control (MHWl I~:"'> ,0 
Hiahest cone. ""2..o "Lo cs~ 
Hardness adiusted 

Temperature 
(°C) 

Dissolved oxygen 
(mg/L) 

pH Conductivity 
(µSiem) 

0 24 48 0 24 48 0 24 48 0 48 

·•·.· . 

.L • ·. • •. , ·0· ·".) ·.··. ····· ": .. •).".l·"':<i: O:<' L : '"_• 

j) .. n •~(, ],t>'; f..IJ) Y\, f-'f \.1 ~D J",\ )('l~ ?C=-

.. ·.· "·· .. : ~' 1:·_ - .,:, ·.:/--- __ ,_· ·. -·. :: -~;-. I.: .·•·· .· .... 

.. 
: ..... ,--:- . . .. ·=·-·' -, · . .. .·· .· 

·• · .. ··• .. .. i . .. . ... · .·· .. 
. ·. 

•· .... .. \ 
-1--·.:- • .·. . .. 

·. 

.. .. . . 

···, ', ·;_--_:::",,---·- -" -:.=:· . .-,,_:. 1·./:. ~-~ ~- _: -' - ::"·•.·.· .. · . ·.· 

• .. · ! " "·, .. : ... : 

. 
.. ---

_- ,' ·. 
. 

!OI 1a1 us1men1 usiea 
Temp ('Cl -,n,o -
DO !moll\ q,O /,./ 

oH 1.1 / 
/ 

Cond (uS/cm '\i"i 0 ,-/ 

Sa!initv lnnt) \-1 ./ 

Comments: 0 ~' W'lft!.-1e.l 1 fl!/- Mortality: Heartbeat checked under microscope <14A 

clriw: s\'101-\+ 1ri\0"'1 c,.,C,...if"t "'° "''""'''"'~ 1 !\.<> pc.rt)wlg,..ft.S. Sample Description: 

Batch#: a-\: 1.. 11 l:J f) 7 d prev·o # lb d \'°" 0 [ 0 
-- - 1 us young roo : , Previous 7-d Mortality(%): Day of 1st Brood: 

~ ·~-

Date reviewed: __ _,_ft-a:!J_,,_~~-"M:"'-ITr _,PO"'-',..t""l."------Reviewed by: 

Version 1,8; Issued February 29, 2016 
Nautilus Environmental Company Inc. 



Daphnia magna Summary Sheet 

Client: 

Work Order No.: 

Sample Information: 

Sample ID: G\1-C.q ... G!-O'-\<i '-\ 'ioi l.-r.J 
Sample Date: 

Date Received: 
!"\ C">\ l 0 I '),O I b 

Sample Volume: 

Test Organism Information: 

Broodstock No.: 

.Age of young (Day 0): <24 h 
Avg No. young per brood in previous 7 d: 

Mortality(%) in previous 7 d: 

Days to first brood: 

NaCl Reference ToxicantResults: 

Reference Toxicant ID: 

Stock Solution ID: 

Date Initiated: 

48-h LC50 (95% CL): 

\ 
0 

Start Date/Time: !'!\°"\ ! 3> 
1 

2.-0\ lo @ I 'S;~-o!., 
Test Species: ---"'D"'a""ph"'n'"ia"--m=ag.,n"'a'----

Set up by: _ ..... 'N_,_,_L~----

Test Validity Criteria: 

~ 90% mean control survival (no more than 2 
mortalities in any control replicate} 

WQRanges: 

T ("C) = 20 ± 2; DO (mg/L) = 3.6 to 9.4; pH = 6 to 8.5 

g/LNaCL 

Reference Toxicant Mean and Historical Range: 'f, 2.. ( l, L.-S.~) g/L NaCL 

Reference Toxicant CV(%): __ \,_,$=------------

Test Results: 

Reviewed by; 
Date reviewed: 

Version 1.3; Issued January 26, 2011 
Nautilus Environmental 



Freshwater Acute 
48 Hour Toxicity Test Data Sheet 

Client: Start Datemme: 
Sample ID: G-\j_c>_( \ _ Q~O'i0'1U>i6-N No. Organisms/volume: __c1ce0,_,i2e:O"'d"-m"'L~-------
Work Order No.: ~{f~oS_q~· ~\ --------- Test Organism: _.,o"'-.m=af!'4'n~a,_ _______ _ 

Set up by: '"\VIL.-

Thermometer: fi;:..,p :.-S DO meter: Do·- I I'.) pHmeter: eH-1/2 Cond./Salinity: (-[ / ') 

Concentration Number of No. 
Temperature Dissolved oxygen pH Conductivity 

Live Organisms 
Immobilized 

(°C) (mg/l) (µSiem) 

( "(. 111J) 
Rep 
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(l:!l\tl'O ' A iD 0 0 lti.o icp fO.O '1,lo iO; b 10;, ·1n f.P ~) }.SI 11.;,_ 

B ID Jo D . .. · ···. ,··_ ·->--
" •, : ... l·c ····" ,• 

.. ·.:.·.·.····::.: 
I> ... ··•··· 

I·.,.·: .· .... ·· .. 
c I'"' I=- " 0 ·. :•_ '; 

:·: _:_·. "·.' ...• >",-'.- /,', 1.;.;< . ::;:.'_:::,: .. :.·_ ... :.:·:<,. 'i .. < . 

D .... : . 3, 
•• 

•·· .... I.> . 1·.<· • ••••• ·>:.·: k.:.•, > .... 
,' 

" 
. •, 

100 A I"' 
,ow 0 \\ .r'"l ft:;,:> /O,:J '.\,C\ to•A {-:J// .,_,,._ 

~ Al ?.J r_ 0 :;lc'.5'> 

(CD'C\ B /.0 /Jlf P 11-' D I 
, . .··, 

I .······•·• I<. ,/•:. , .. ~: : ' " ', ': _._:·: .. ,. -
, ' ·-"'/ .... ' - ', - /0 fc/J .:) 

, :_.-:'. .·:_: _--_-,_ ·_._=-. , , .. ·· .·· .·.•, c I ·" , 

D 
" 

" 
. , .. · , 

1 ... i ·-
, , ,, ·,." <. -' 

.·· 
,'. , , .... ·,•.· 

A 
... · . ', ,, 

' .. ··:.• . 
'' _"' - , ·.• , 

' . B .·, 
.· . , .. ··. " .. -_ '' " 

c '• , ,,.: .. · 
• 

, 

" 
,····· 

, " , 
, " 

D 
·.---

-- :-: ··· ... ··. ''<-~---:·-· , , :., .. :·:.-_::,·,,- /.' " : , 
, 

" ,' 
, ;, ' --

A 
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·.· 
. , " ·:·.·:-_:_- ___ .... .. _._:·_:'·-- , •, , . .... " · ... , ·' . ... 

Technician Initials ~ 

""" 
A.. \\~ 

,,. I';> ·~I/I).. P' A- '-llAX "" 14 \.,\"\IL "'~ 
mma1 ustment usted " 

Hardness* Alkalinitv* Temo r°Cl \1....0 ..--
Concentration *(mc/L as CaCo3) 

Control (MHW) (DO LQ 
DO !mo/U 11, "1 , ,-

oH '1.% / 
Hiahest cone. ~ so~ "-("'\I ;.:_ C',._, I '"{2-i Cond (µS/cm 11c.-o / 
Hardness adlusted ·- Salinitv lnnt) l. 10 / 

Comments: Mortality: Heartbeat checked under microscope 

Sample Description: 

Batch#: Q'·tl.:11 tJ !?, 

Reviewed by: 

7·d prev~ng/brood: 

Version 1.8; Issued February 29, 2016 
Nautilus Environmental Company !nc. 



Daphnia magna Summary Sheet 

Client: 

Work Order No.: 16S'-\ I 

Sample Information: 

Sample ID: 

Sample Date: 

~~c..\_(Q_D'io'-\ 'Ull b-rJ 
l"'\i;.,~ I0 1?Plb 

Date Received: 

Sample Volume: 

Test Organism Information: 

Broodstock No.: 

Age of young (Day 0): <24 h 

Avg No. young per brood in previous 7 d: 

Mortality(%) in previous 7 d: 

Days to first brood: 

NaCl Reference Toxicant Results: 

Reference Toxicant ID: 

Stock Solution ID: 

Date Initiated: 

48-h LCSO (95% CL): 

0 
0 

Start Date/Time: 'M°"J \'.> , 2,o\ \o @ I S'lo~ 
Test Species: __ _,o'-'a"''e::.:h:.:.m"'·a-"'m"'a"'g"'n"'a ___ _ 

Set up by: _ _,'l'-_:il_,_L~----

Test Validity Criteria: 

~ 90% mean control survival (no more than 2 
mortalities in any control replicate) 

WQRanges: 
T (°C) = 20 ± 2; DO (mg/L) = 3.6 to 9.4; pH = 6 to 8.5 

g/LNaCL 

Reference Toxicant Mean and Historical Range: <.\. v( 11..-S,1, J g/L NaCL 

Reference Toxicant CV(%): __ _,\~'c;.2.... __________ _ 

Test Results: 

Reviewed by: Date reviewed: 

Version 1.3; Issued January 26, 2011 Nautilus Environmental 



Freshwater Acute 
48 Hour Toxicity Test Data Sheet 

Start DatefTime: MC\'-\ I ~ 1 '1..0 lb €' 152.o~ 
No. Organisms/volume: _c1~0~/2~0~0!!.m~L'---~-----

Client: "'\ ~cJ,( 
Sample ID: GH .::..SC\-<Sl.-O'iO<!V>l<?-N 
Work Order No.: -'-'I\,.,_. ""S_<-\,,_\,__ _______ _ Test Organism: _,o"'.m=?ll"'Jn"'a'----------

Set up by: '"\\/\(-

Thermometer: ~""P '-- S DO meter: De-- 1 I') pH meter: ph-1/ ') Cond./Salinity: ( -l / ') 

Concentration Number of No. 
Temperature Dissolved oxygen pH Conductivity 

Live Organisms 
Immobilized 

('C) (mg/L) (µSiem) 

(~i~ vlv) 
Rep 

24 48 48 0 24 48 0 24 48 0 24 48 0 48 
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•··· ·.·· : ::·: ·;.,-;:' -~ '·' __ -.".-._:_· : .. ;':_::. ,," . : ,,_' ':' \" :- ' ~" :·' ·- -_' _· __ ,; .. 

Technician Initials ,...... h /:>,, \l,}ili "' /'-;> \\IM. P' ;/'-< \l\Ai [}-. {'... "'\VvL . ,IM.. 

1m1a1 ustment usted 
Hardness* Alka!initv* Terna l'C\ 1'1.S. _/' 

Concentration *(me/Las CaCo3\ DO lmo/L\ U\, I / 
Control fMHWl 

''" 0 
'1 () oH I,'\ / 

Hiahest cone. 11 (oO U8 Cond fuS/cm i'l\\C / 
Hardness adiusted Salinity fnnt) Lo / 

Comments: Mortality: Heartbeat checked under microscope o} v 

Sample Description: 

Batch#: o'"n .. 11 b 1\1-1) 7-d previous# young/brood: VJ. Previous 7-d Mortality (%): _ _,O"-__ Day of 1st Brood: l 0 

Reviewed by: . ~ 
Version 1.8; Issued February 29, 2016 

Date reviewed: __ ::...n-a--'~~='--.:..M'--f.,,-~--1..:(.,,:__ ___ _ 
Nautilus Environmental Company Inc. 



Daphnia magna Summary Sheet 

Client: 

Work Order No.: 

Sample Information: 

Sample ID: 

Sample Date: 

Date Received: 

. G\..\_Su_<&_D'\o'tw<b-N 
l'\c~'\ IQ 12,?l\o 

Sample Volume: 

Test Organism Information: 

Broodstock No.: 

Age of young (Day 0): <24 h 
Avg No. young per brood in previous 7 d: 

Mortality (%) in previous 7 d: 

Days to first brood: 

NaCl Reference Toxicant'Results: 

Reference Toxicant ID: 

Stock Solution ID: 

Date Initiated: 

48-h LC50 (95% CL): 

,, 
0 

StartDate!Time: M°"\ l'.>
1 

2-ol lo @ iS3S~ 
Test Species: __ .::O"'a"ph"'n"'ia:..m=ag..,n""a'----

Set up by: _ _,,''t:.:i.l;..L~----

Test Validity Criteria: 

:?: 90% mean control survival {no more than 2 
mortalities in any control replicate) 

WQRanges: 
T ('C) = 20 ± 2; DO (mg/L) = 3.6 to 9.4; pH = 6 to 8.5 

Reference Toxicant Mean and Historical Range: 'i.12..-{ ~-l--S-b) g/l NaCL . 
Reference Toxicant CV(%): _ __;,,\ ""-------------

Test Results: 

Reviewed by: Date reviewed: 

Version 1.3: Issued January 26, 2011 
Nautilus Environmental 



Freshwater Acute 
48 Hour Toxicity Test Data Sheet 

Client: '\ zvk Start Datemme: 

Sample ID: (':r\=;L Se,\ =-C,;l-0"19'1 z,o!(,~rJ 
Work Order No.: _.,.,l_,l:"-"'i'2_<J'-+\---------

No. Organisms/volume: --'1-"0"'/2"'0.=.0m=L _______ _ 

Test Organism: _,0"'.m"""afl'!'n.:;a'----------
Set up by: '\\/\(-

Thermometer: -\:s:"'I' "S DO meter: \)c·- 1 I'.> pH meter: eH-1/) Cond./Salinity: C-l / \ 

Concentration Number of No. Temperature Dissolved oxygen 
(mg/L) 

pH Conductivity 
(µSiem) (°C) Live Organisms 

Immobilized 
Rep 

24 48 48 0 24 48 0 24 48 0 24 48 0 48 

A ,o /0 0 

B 1tJ IP 0 

c /0 I::> D 
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A )0 /0 0 

B ,o /() r-> 
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c 
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B .. ·. 
. . 

c . .. .·· ... ·.·. •· ..... ·.· ..... • >I •·: ... 
D ·. 
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B 

c 
D 

Technician Initials 

mma1 ustmen, USl9U V•'-'< 

Hardness* Alkalinitv* Temo ('Cl t\<S. / 
Concentration 'Cm< /Las CaCo3l DO (moll) m.3 ,,./" 

Control (MHWl /DO b'b pH l."O / 

HiQhest cone. l?,40 11'+ Cond fuS/cm' 1'9 -,s / 
Hardness adlusted Salinitv fnnt) fvO / 

Comments: Mortality: Heartbeat checked under microscope f.} O 

Sample Description: (' \J,il{' \ s}\".)~ '1£\\°" en\"""'! .r> () \) olnui'i, "Q P" rt\ wl". te~ 
Batch#: Qrl .. :11 b f\.t'fn .. d previous# young/brood: _,_\J_,_ __ Previous 7-d Mortality (%): __ 0~-- Day of 1st Brood:. __ lc_O __ _ 

~ Reviewed by: ~ 
Version 1.8; Issued February:W: 

Date reviewed: ----'-~--=:;;1-'P"'t=--1-''--'70"'-"""f_.,(£t:_ __ _ 
Nautilus Environmental Company Inc. 



Client: lec.V 
W.0.#: \lo S'-\ l 

Sample ID 

fR-C.t L G-O~O'\z.>l\o • .('I 
fKGCI-~- O'lo~u.iK>-1'1 

fll.Sr\ _Q..D'j0<\'2.0l\;..N 
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()H.<;:.L O, 0'-\o '11<>ib-·N 
(Go •G J 

IV-f\W \2.Dt \ 
I"\\-\ W (I .5) 0 t) 

Reviewed by: 

Sample Date 

1'\.o..'(l'-1/lb 
l'-\c....i\L\/l!o 
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!'-I.fl\'{ \~ 11 lo 
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Mo..'( \ 3./l ki 

Mc..-i \'Sil\, 
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~\'>/16 

t--\o..-i l>lllo 

Version 1.0 Issued June 26, 2006 

Hardness and Alkalinity Datasheet 

Alkalinitv Hardness 

Volume of 
Sample (ml) 0.02N (ml) of0.02N Sample 0.01M Total 
Volume HCUH2SO, HCUH2S04 Total Alkalinity Volume EDTA Hardness 
(ml) used to pH 4.5 used to pH 4.2 (mg/lCaC03) (ml) Used (ml) (mg/l CaC03) Technician 
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Nautilus Environmental Company Inc. 
8664 Commerce Court, Burnaby, BC, Canada, V5A 4N7 |+1 604 420 8773  

 

 
Teck Coal / Fording River Operations Report Date: June 8, 2016 
ATTN: Lee Wilm Work Order: 16590 
P.O. Box 100   
Elkford, BC  
V0B 1H0  

Data Report 
  

Species: Daphnia magna 
Protocol: EPS 1/RM/14 (Second Ed. 2000 with 2016 amendments) 

  
 

Table 1. Results for the 48-h Daphnia magna acute toxicity test. 

Sample ID Collection Date and Time  48-h LC50  
(%v/v) 

GH_CC1-WS-201605271000 May 27, 2016 @ 1000h >100 
 
 
 
The tests met performance criteria and no deviations from protocols were observed.  The results 
presented in this report relate only to the sample tested.  
 
 
 
 
 

 
 

 
  Reviewed By: 

Yvonne Lam, B.Sc.  Edmund Canaria, R.P.Bio. 
Laboratory Biologist  Senior Reviewer 

 



Daphnia magna Summary Sheet 

Client: 

Work Order No.: \lpsSo 

Sample Information: 

Sample ID: 

Sample Date: 

Date Received: 

&\,\_C.t\-\,J S-2..<>l\o<JSt.11000 

M °''"' '-'J .1 la 16 

Sample Volume: 

Test Organism Information: 

Broodstock No.: 

Age of young (Day O): <24 h 
Avg No. young per brood in previous 7 d: 

Mortality(%) in previous 7 d: 0 
Days to first brood: 

NaCl Reference Toxicant Results: 

Reference Toxicant ID: 

Stock Solution ID: 

Date Initiated: 

48-h LCSO (95% CL): 

Start Date/Time: !'{°"-\ ;\ '2.o l \o @, l $t-{ S~ 
Test Species: __ ..::O:.::a:c:.ph"'n"'ia"-

1 
m=ag.,n""'a,_ __ _ 

Set up by: __ '{_,_'\_,_.,L~---

Test Validity Criteria: 

C?: 90% mean control survival (no more than 2 
mortalities in any control replicate} 

WQRanges: 

T (°C) = 20 ± 2; DO (mg/L) = 3.6 to 9,4; pH = 6 to 8.5 

g/LNaCL 

Reference Toxicant Mean and Historical Range:{\, b- l ;,, 'l-S,lq) g/L NaCL 

Reference Toxicant CV(%): I , 

Test Results: 

Reviewed by: Date reviewed: 

Version 1.3; Issued January 26, 2011 
Nautilus Environmental 



Freshwater Acute 
48 Hour Toxicity Test Data Sheet 2,\ , 

Client: __ :f'-'€"'c,"'k'-"'---------- Start Date!Time: ~ ~ "'Z,., i 0 
Sample ID: b\-\-C.C..\ .·-1.13.-2..ot t.os21 l<H>O No. Organisms/volume:----'1-"0l:.:2c::.OO::.:m"'L=--------
Work Order No.: l lo 93 Q Test Organism: ~D~.m=ag~n~a'----------

Thermometer: ±~"'f·-S DO meter. 'DO- 2-/ '.) 

Concentration 

24 48 

A Ii) 

B 

c 
D 

'7..S A \;Q 
B 

c 
D 

A 
B 

c 
D 

A 

B 

c 
D 

A 

B 

c 
D 

/00 A 
B 

c 
D 

Technician Initials 

0 

Hardness* 

48 

0 

A!ka!initv* 

Concentration *'m /Las CaCo3' 

Control 'MHW' q \:> lc. <..\ 

Hinhest cone. 1..o~O <\-"Z-1.. 
Hardness adiusted -·· ,.-.. -

Sample Description: 

Set up by: \\V\.L 

pH meter: £ 1-i -I I :3. Cond./Salinity: C- 2./ ~ 

Temperature 
('C) 

Dissolved oxygen 
(mg/L} 

pH Conductivity 
(µSiem} 

Mortality: Heartbeat checked under microscope j JL], 

Batch#: o·s CL\\\:/~ 7·d previous# young/brood: _ _:\_1_,__ Previous 7·d Mortality (o/o).:_ --"'--Day of 1st Brood: 1 
~ Date reviewed: ___ =-Jvvre, _ _:::.__'1-__,,__?-o __ i_fO __ _ Reviewed by: 

Version 1.8; Issued February 29, 2016 Nautilus Environmental Company Inc. 



Client: 'Tee}.( 

W.0.#: ~ Hardness and Alkalinity Datasheet 

Alkalinity Hardness 

Volume of 
Sample (ml) 0.02N (ml) of 0.02N Sample 0.01M Total 
Volume HCUH,S04 HCUH2S04 Total Alkalinity Volume EDTA Hardness 

Sample ID Sample Date (ml) used to pH 4.5 used to pH 4.2 (mg/lCaC03) (ml) Used (ml) (mg/l CaC03) Technician 

GJt ((, 1-1.1 s -LO L(, ~c...J 7>1! I\. S'o .'2\.(j, ll· 1- 4tt. (0"' :lO·C\ '20{/D ¥0 
0$1.l(l'.>C>O 

Ml-IW ""£1.1.(~ I II ~ i;? '2.. .3 '3,, 'i lo ct -<;;o !./-. B 'l i, ·vv\J\/lv 

. 

Notes: Q) t:l\ \~al ko I Oo ""-L "'-'I tY.+- IN'\ hr. 

Reviewed by: ~ Date Reviewed: ~. -:::/., 2:o t(., 
• 

Version 1.0 Issued June 26, 2006 Nautilus Environmental 
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~ 
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... ----· . 
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. 
Postal Code VOB !HO Country I Canada Postal Code V5A4N7 Country Canada 

Phone Number 1-250-865-5289 Phone Number 604-420-8773 
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I 
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" "' ' 
Field • Time G=Grab #Of -~ -= 

!24hr) ' ~-Samole ID Samole Location Matrix '" Date C""'Como Cont ~ E 
GH_ CCI-\VS-201605271000 GH_CCl WS 

' 
2016/05/27 10~00 G I I I 

' v . . 

l Vi 
_};) 
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~ 

"7 I . 
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.. 

. .. · .. 
' 
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Nautilus Environmental Company Inc. 
8664 Commerce Court, Burnaby, BC, Canada, V5A 4N7 |+1 604 420 8773  
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Teck Coal / Fording River Operation Report Date: August 17, 2016 
ATTN: Lee Wilm Work Order: 16818 – 16819 
P.O. Box 100   
Elkford, BC  
V0B 1H0  
 

Data Report 
  

Species: Rainbow trout (Oncorhynchus mykiss) 
Protocol: EPS 1/RM/13 (Second Ed. 2000 with 2007 & 2016 amendments) 

  
Species: Daphnia magna 

Protocol: EPS 1/RM/14 (Second Ed. 2000 with 2016 amendments) 
 
 
Table 1. Results for the 96-h rainbow trout acute single-concentration screening toxicity tests. 
  

Sample ID Collection Date and Time Mortality in the 100% v/v 
(%) 

FR_EC1_Q_04072016_N August 2, 2016 @ 1022h 0 

GH_CC1_Q_04072016_N August 2, 2016 @ 1235h 0 

GH_SC1_Q_04072016_N August 2, 2016 @ 1251h 0 
 
 
Table 2. Results for the 48-h Daphnia magna acute single-concentration screening toxicity tests. 

Sample ID Collection Date and Time  Mortality in the 100% v/v  
(%) 

FR_EC1_Q_04072016_N August 2, 2016 @ 1022h 0 
GH_CC1_Q_04072016_N  

[tested at 20ºC] 
August 2, 2016 @ 1235h 100 

GH_CC1_Q_04072016_N  
[tested at 10ºC] 

August 2, 2016 @ 1235h 53.3 

GH_SC1_Q_04072016_N  
[tested at 20ºC] 

August 2, 2016 @ 1251h 0 

GH_SC1_Q_04072016_N  
[tested at 10ºC] 

August 2, 2016 @ 1251h 23.3 

 



WO#16818 - 16819 

 

Nautilus Environmental Company Inc. 
8664 Commerce Court, Burnaby, BC, Canada, V5A 4N7 |+1 604 420 8773  

2 

 
Samples GH_CC1 and GH_SC1 were also tested with D. magna at 10ºC, which were 
concurrently initiated with the standard test (20ºC), as requested by the client. No additional 
rainbow trout tests were conducted. 
 
All control performance criteria were met and no deviations from the test protocols were 
observed. The results presented in this report relate only to the samples tested. 
 
 
 
 

 

 
 

 
  Reviewed By: 

Yvonne Lam, B.Sc.  Edmund Canaria, R.P.Bio. 
Laboratory Biologist  Senior Reviewer 

 
 
 



Rainbow Trout Summary Sheet 

Client: 

Work Order No.: 

Sample Information: 

Sample ID: 

Sample Date: 

Date Received: 

Sample Volume: 

Other: 

Dilution Water: 

Te,c\:_ WO..\ (fi(_o) 

10 311 

I )(Lt. L 

A oS It' /;;\105~h 
Start Datemme: _ 4

..1,LJ,;. ____ o_I_ ""--~ 

Test Species: Oncorhynchus mykiss 

Test Validity Criteria: 

;;:: 90°/o control survival 

WQRanges: 
T (°C) = 15 ± 1; DO (mg/L) = 7.0 to 10.3; pH = 5.5 to 8.5 

Type: Dechlorinated Municipal Tap Water 
Hardness (mg/L CaCOs): II 
Alkalinity (mg/L CaC03): 

Test Organism Information: 

Batch No.: 

Source: 

No. FishNolume (L): 

Loading Density (g/L): 

Mean Length± SD (mm): 

10/10 
o. f'j z7 - 3o Range: ________ _ 

Mean Weight ± SD (g): Range: _.::.o...;. <."'S'--_----=.o_.i,,_/o __ _ 

Zinc Reference Toxicant Results: 

Reference Toxicant ID: 

Stock Solution ID: 

Date Initiated: 

96-h LC50 (95% CL): 

Reference Toxicant Mean and Historical Range: 
Reference Toxicant CV(%): L/o, • 

Test Results: 

Reviewed by: Date reviewed: 

Version 1.4; Issued May29, 2015. 
Nautilus Environmental Corripany Inc. 



96-Hour Rainbow Trout Toxicity Test Data Sheet 

Client/Project#: 
Sample l.D. 

W.0.# 
RBT Batch#: 

Date Collected/Time: 
Date Setup/Time: 
Sample Setup By: 

Te.d<..Lo,;,\ (f::izo) 
fft.-~l.-[Q ;, 0•1 <>li~lb ,.-~ 

10.til~ 
ol I'/\ \hC\ 

A ... 1102../ 1b-~_@_Joz.,z.t:; 
l>.1Aa~\~ (ii> _Jo )o1r1 

u t:: C-

The-rmometer: C g R_ :ff. 2.., 
Cond./Salinity,.:: _ _,,2...=---

D.O. meter: 
pH meter: 

z 

Number FishNolume: I 0 / 10 L. 
7-d % Mortality: 0 • 1 

~~~....:;~~~~~~~~~~ 

Total Pre-aeration Time (mins): 3, O 
~~~-""'--"~~~~~~~~~ 

Aeration rate adjusted to 6.6 ± 1 mUmin/L? (Y/N): 

Undi.iuted Sample WQ 
Parameters initial WO Adjustment 30minWQ 

Temp•c 15." / JS.<:> 

pH . lj / i» 
D.O. (mg/L} ' ,.., / '). 7 
Cond. (µSiem} t6\\b / /C\l 6 
Salinity (pp!) I 'u / t. I) 

Concentration #survivors Temperature (°C) Dissolved Oxygen (mg/L) pH Conductivity 
(µSiem) 

1% v/v) 1 2 4 24 48 72 96 0 24 48 72 96 0 24 48 72 96 0 24 48 72 96 0 96 

( t\ ID ,,... iO Io 15·" I:;<> I :,v.. 1r.> r~~ 1.' c; ./ '1.Cb q,q C\ .i c,.q ;i.. _<> ";\-, 0 '] ." b 4 1..'1 )) ,. 

100 ro /-0 10 I ~ 1s;o js,.> .~,., /s:' t:s:..i '1. 7 1·1 'l '1 1<1 q '\~~ ~-) ;...,?.. ,f-., 'l &.'> ~.0 1a, t b 19tr 

initials RI"> h.. ·f...-L &:\, EC. ,. - C,v fv\.. Ee .. - ~-
Ii.I-- f_,\... £( . ,..,,, 'E '- 'fy \.., ec.. )!,\.-

Sample Description/Comments: i10,\1\; c,<t~V\ tL\ t~v' V\~_De-x-\:7L1Al1A-I. (~I od~,,.,\{r(. ,.-----;,- --- -- ·--r- T- ---

Fish Description at 96 h Alt f1,c, ~f p <ew f'- <Ci H G4
1 

Number of Stressed Fish at 96 h __ P'--------------
Other Observations:. ___________________________________________ _ 

Reviewed by: ~ Date Reviewed: ~ tf,;,, 'C<il{.,; 

Version 2.3; Issued February 29, 2016 Nautilus Envfronmental Company Inc. 



Rainbow Trout Summary Sheet 

Client: 

Work Order No.: 

\ec~Lo.,,_\ (41-10) 

10811 

Sample Information: 

Sample ID: 

Sample Date: 

Date Received: 

Sample Volume: 

Other: 

Dilution Water: 

GtLcc1.a-o~ 072<>16 ..• .,,i 
A IA.j o.t. I I G 
A-1. 3 oy 116 

z.. Xz..o L 

StartDatemme: ,L.\i,,~ OS //fa (OJ l oso L 

Test Species: Oncorhynchus myl<iss 

Test Validity Criteria: 

;::: 90% control survival 

WQRanges: 

T ('C) = 15 ± 1; DO (mgil) = 7.0 to 10.3; pH= 5.5 to 8.5 

Type: Dechlorinated Municipal Tap Water 
Hardness (mg/L CaC03): 

Alkalinity (mg/L CaC03): 

Test Organism Information: 

Batch No.: 

Source: 

No. FishNolume (L): 10 //0 
Loading Density (gll): 

Mean Length ±SD (mm): 

o. 3 f> 

Range: __ z_5 __ -_3__,_I __ 
Mean Weight ± SD (g): Range: O • 2- j ,0.5~ 

Zinc Reference Toxicant Results: 

Reference Toxicant ID: 

Stock Solution ID: 

Date Initiated: 

96-h LC50 (95% Cl): 

Reference Toxicant Mean and Historical Range: 

Reference Toxicant CV (% ): Lfo '. 

Test Results: 

Reviewed by: Date reviewed: ~ I(:, f 2{)[{:; 

Version 1.4; Issued May29, 2015. 
Nautilus Environmental Company Inc. 



96-Hour Rainbow Trout Toxicity Test Data Sheet 

Client/Project#: 

Sample l.D. 

W.0.# 
RBT Batch#: 

Date Collected/Time: 
Date Setup/Time: 
Sample Setup By: 

1u\t(c,r.J (C1Ho) 
(1fL ll1-~.o'lol<..'lJL.1J 

1(,81~ 
Gl \~\6 0.. 

AIA~ ~,_,,~-- _ @ 1~.:~si., 

I\"'"'~~=-==~-@> 1.;-3 .. ~ 
CJ to: G-

The.rmometer: C 2 IZ # 2., 
Cond./Salinlty,.:c.: _ _,,,2-"---

D.O. meter: 
pH meter: 

z 

Number FishNolume: I 0 / / o L 

7-d % Mortality: '-----""-"-'-'---------
Total Pre-aeration Time (mins): ----·,;._;:~c.,--------
Aeratlon rate adjusted to 6.5±1 ml/min/L? (Y/N): 

Undiluted Samole WQ 
Parameters lnitialWQ Adjustment 30minWQ 

Temp•c i !). 0 / I!.'"- 4\ 

pH i-6 / 1. ~ 
D.O. (mg/L} '1.) / °!.1 
Cond. {µS/cm} s?..oo / ) /..{.)<~ 

Salinity (pp!) L1 / \ ·1 

Concentration #SuNivors Temperature (°C) Dissolved Oxygen (mg/L} pH Conductivity 
. (µSiem) 

(% vlv) 1 2 4 24 48 72 96 0 24 48 72 96 0 24 48 72 96 0 24 48 72 96 0 96 

(ti 10 f /,) 10 I' ~,<> l·!i', >. f>" /\,D "".} 'J, '( 11; '),') '1-~ ~4 b.~ ~1 I '.A\) i.a h ~ 1..' f 3 
100 /0 /0 /"' 10 ~,r .. o ts-• r>P /f,IJ lf,C 1-1 q'{ 'l, Ji cl. C\ ~. ~ 1/i 1-.0 J.-.1 fi. I id 11'0 C} l.~00 

. 

Initials 11!-<> A.. 0L \,\, e:c.. A . [v \-..,1,,_, Ee ~ ...... (i:'c SL E.c ~- ..,,. f\.- o- f'C.. V-v 

Sample Description/Comments: L·wt.J...\_;S\ \o-.J1."U-1 i\,\.l'~jcl' J ~i.l<M\.i>~~, hi:> vo....:t;1..V1\t\-\n1 
~ - ------ ~-----,- - I -- - -- -

Fish Description at 96 h 411 f~(k C!PP'"J LvMlil11) NumberofStressedFishat96h __ Jf __________ _ 

OtherObseNations: ______________________________________________ _ 

Reviewed by: ~ Date Reviewed: ~ Lf+> 1 "z..otf, 

Version 2.3; Issued February 29, 2016 Nautllus Envfronmental Company Inc. 



Rainbow Trout Summary Sheet 

Client: 

Work Order No.: 

I R.(.\c., LOC\ \ (. fi \-\0) 

1081'1 

Sample Information: 

f.\ l·LSC i _Q.-0 l/o lz..0 i ~ _,u 
Ai,3 02 /Ho 

Sample ID: 

Sample Date: 

Date Received: 

Sample Volume: 'L xz.o L 
Other: 

Dilution Water: 

start oatemme: (.\'ti oS I lb (o:J 1oso h 
Test Species: Oncorhynchus mykiss 

Test Validity Criteria: 

:?: 90°/o control suiv'1val 

WQRanges: 
T (°C) = 15± 1; DO (mg/L)=7.0to10.3; pH =5.5to8.5 

Type: Dechlorinated Municipal Tap Water 
Hardness (mg/L CaC03): 

Alkalinity (mg/L CaC03): 

Test Organism Information: 

Batch No.: 

Source: 

No. FishNolume (L): 10 /io 
Loading Density (g/L): o. 54 
Mean Length± SD (mm): 

Mean Weight± SD (g): o. :S'f ;!:. 0.08 

Zinc Reference Toxicant Results: 

Reference Toxicant ID: 

Stock Solution ID: 

Date Initiated: 

96-h LC50 (95% CL): 

Reference Toxicant Mean and Historical Range: 
Reference Toxicant CV(%): 

Test Results: 

Reviewed by: 

Version 1.4; lssued May29, 2015. 

.-vwA ~.( ;-tCJ 
S 0,Mpl~ . 

z...., 3 J Range: __ ...;1 __ ----'--'.,..--

Range: _o;__._:i..-'-1 __ ,__:o:..:._tlc:l:..__ 

'lo'• 

Date reviewed: 

Nautilus Environmental Company Inc. 



96-Hour Rainbow Trout Toxicity Test Data Sheet 

Client/Project#: 
Sample 1.0. 

W.0.# 
RBT Batch#: 

Date Collected/Time: 
Date Setup/Time: 
Sample Setup By: 

·\~t.\" [orJ ( ~1~0) 
~H. t;q .Q. o'I o1t0 1 C~i;:J 

1!,'611 
1:r1 {{)lb (!,., 

Av.4 o "i./J G .--_@_Jill t.. 
/>\\A(Q () l / l 6 _:.~~J Q ~ Q .... 

-.; t:: C-

The.rmometer: C 12 IZ # 2., 
Cond./Salinity.:.: _.i:,,2..."----

D.O. meter: 
pH meter: 

z 

Number FishNolume: .I 0 /I" L 
7-d % Mortality: __ __;o:::,.:..' _,_\ ________ _ 

Total Pre-aeration Time (mins): ----"'j,'-<.:>'----------
Aeration rate adjusted to 6.5 ± 1 ml/min/L? (Y/N): 

Undi.luted Samole WQ 
Parameters Initial WQ Adjustment 3DmlnWQ 

Temp°C I ~~-U / I!·" 

pH ·1. '6 / ·i. "I 
D.O. (mg/L) ·1. '1 / ci' {, 
Cond. {µSiem) . ?."l.t;o / z.:5 s 0 
Salinity {pp!) I 2, I/ ),1_ 

Concentration #Survivors Temperature (°C) Dissolved Oxygen (mg/L) pH Conductivity 
(µSiem) 

(% v/v) 1 2 4 24 48 72 96 0 24 48 72 96 0 24 48 72 96 0 24 48 72 96 0 96 

(ti JO 10 10 10 IS"'·" 1r.o Is,., r<-" I :r-' 1. 1 911., Cf,-/' \.~ I iJ i (,.~ ::)., "' 11.. I 1-1, 0 l 4 (, 'l ·n 
100 Io JD /U l \) IJ~ • IS.u tS!.• i{-b jl,Y 16 Cj ::r 'l 8' cl.q I '1,'\- 1.t\ ,AO hi g,:; i ) ,, -si:,~ (_'lj,D 

Initials ~ /lo. (Ol. "\:,.V - E:C. . . i;;,c U'- Ee. •.. . L •• 

""'"' 
i;,\ E'.C . ...,., E, .... t.L f:(_ "' 

Sample Description/Comments: ~1..±t- ~a..\ t, 3re&» ., l\-tl\v',' V\~ rcw·~~\/11'1 fll:\ti I 0 d,,,., .. 1e~s 

Fish Description at 96 h fel \ -01 \,, Ct?~ «.((" ke<1 \ '\1,,1 Number of Stressed Fish at 96 h 

Other Observations:. ___________________________________________ _ 

Reviewed by: ~ Date Reviewed: ~ · If;,, 'Z,OtY, 

Version 2.3; Issued February 29, 2016 Nautilus Environmental Company Inc. 



Daphnia magna Summary Sheet 

Client: 

Work Order No.: 

Start Date/Time: f\v'.)'JS..-\' S l 'lD I lo @- l <f 2..0 ~ 
Test Species: ---=D"'a"'ph"-'n"'ia'-'m=ag"'n"'a'-----

Sample Information: 

Sample ID: 

Sample Date: 

Date Received: 

fR_ f;(. \ -Q - 0 "\ 0 l 'Z.cHo--1'\ 
{>.. ~ s.1' 2.. "2-0l b 

Set up by: _ __,'/_'-1:.cL=----

Test Validity Criteria: 

~ 90% mean control survival {no more than 2 
mortalities in any control replicate) 

WQRanges: 

Sample Volume: T (°C) = 20 ± 2; DO (mg/L) = 3.6 to 9.4; pH = 6 to 8.5 

Test Organism Information: 

Broodstock No.: 

Age of young (Day 0): <24 h 

Avg No. young per brood in previous 7 d: 

Mortality(%) in previous 7 d: 

Days to first brood: 

NaCl Reference ToxicanfResults: 

Reference Toxicant ID: 

Stock Solution ID: \loNl:\O\ 
Date Initiated: 

48-h Leso (95% CL): ::,, l L. °\ - q, I ) g/LNaCL 

Reference Toxicant Mean and Historical Range:'\-1...--' 1 3, "2.. - S. b) g/L NaCL 

Reference Toxicant CV(%): _ _,_\.::!>:..__ __________ _ 

Test Results: 

Reviewed by: Date reviewed: 

Version 1.3; Issued JanuarY 26, 2011 Nautilus Environmental 



Freshwater Acute 
48 Hour Toxicity Test Data Sheet 

Client: 'Ted( 
Sample ID: ""f!Z__ f; Cj 

Start Date/Time: mv-st > i (A I b <E I <+ 6o'\ 
No. Organisms/volume: _,1-"onOD'-'/2=m=L _______ _ 

Work Order No.: -'-'l 6.....,,'@.:i.:t._?,u_ ________ _ Test Organism: _,D"'.m=ag,,,n-"a,___ _______ _ 
Set up by: __ 'l..L::l~------

Thermometer: -t-e."'f'"'\l DO meter: Do - 2(:, pHmeter: p\-1-!/'3. . Cond./Salinity: C- 2(:, 

Concentration Number of 
Live Organisms 

loo 

Rep 

A 

B 

c 
D 

A 

B 

c 
D 

A 

B 

c 
D 

A 

B 

c 
D 

A 

B 

c 
D 

A 
B 

c 
D 

Technician Initials 

24 

(0 
/0 
'0 

/0 
(0 

10 

Hardness* 

48 
rtJ 

r<J 

·O 

/0 
(D 

·D 

No. 
Immobilized 

48 
0 

D 

D 

D 
0 

/<""/ C> 

Alkalinitv' 

Concentration •rm /Las CaCo31 

Control 'MH"" C\b 6% 
Hinhest cone. %0 C\2 
Hardness adiusted "''"·--,~ 

Comments: 

Temperature 
('C) 

Dissolved oxygen 
(mg/L) 

pH Conductivity 
(µSiem) 

0 24 48 0 24 48 0 24 48 0 48 

::•:•,J:~.\:: :..·::·0: 'i::·-·:- ,::;< . > ..... :- !"t·''. : 
VJ.~ 'b.-" 'b,-"16..D JC-~ 9.0 , \ !C, ~ ~o ¥1Y.f 19q1 
< •········· ··•··:·'··· • •;:.:.: ;:·1·. ""F·'<"< ·,u1:2;:· .. 1· ··:.·· 
.· I• .. >.;,:, .' ... : . ·. '.:· ,;: ': . I: '.•-• ·:'-·): · .. 0> ·:tT•' . ·.·.: .. • . 
:· .. :.I >:: ·······l/,-::,:.1.·.',·.: .... :·;.y:::::. :-..:1::.:::::.J, .. ;,:: 

"'·'' ,./.,:: :: ,·.0:::·· 1:-·:-:.10·:·:· :: 
:· . · .. IC ' t<'· · . · • I>'"< I·::<:: · 

T:, .. 1::.S' . • ·:•:.: I .. 

10: ..:c· 1· ••3 : ,•:,.:·::;: ~ ··y;_ 

<- -' :·, •. . :<. 1.-·: · I•>::":, 
I ;: .. --:;:G .• ·:> . : I:· .,. I'·: 
. ·'-· :.:·: I:.····_<.-; r .. ·, 
\J1""'-. !'¥> r;,. ll"lf\_ fr> ,lip 

Jnil1a1 

Temn 1·c1 · -LD-S 

DO lmo/U q.o 
loH 9.., I 
Cond '"Siem \ "\ 'Z, <-! 
Salinitv lnoj1 Io' 

•: 

ustmen 

/ 
/ 

•.. 

,..,. ... 1ustea ru 

/ 

I/ 
/ 

Mortality: Heartbeat checked under microscope w:> 
Sample Description: >~(,.__.f '3,0..\A r,,\_~-M 1 c. li..9.r-, !\Q .oo\ow--r "" f"-Mtcu\wf ~<: 
Batch#: 01 ! ;,[lo 13 7-d previous#young/brood: lb Previous 7 ~d Mortality (o/o).:_ --"'0:__ __ Day of 1st Brood.: ___ °\_,__ 
Reviewed by: 

Version 1.8; Issued February 29, 2016 

Date reviewed: ---L~~4--l_;:b--'''--!:7-0_:.:.l..::(,.c_ ___ _ 

Nautilus Environmental Company Inc. 



Daphnia magna Summary Sheet 

Client: Start Date!Time: f\v;;ys.-\' S 1 WI b@. 
Work Order No.: Test Species: __ :c:;O.::oap"'h"-n"-'ia'-'m=ag"'"n~a ___ _ 

Sample Information: 

Sample ID: 

Sample Date: 

Date Received: 

(;\-\-Cc\_ C9..._ 01.{ol 2.-01 i::i..:.N 
fl.. "'.0U S,j" 2. I 'lol b 

Set up by: ---~'-'.ll. ~---

Test Validity Criteria: 

;:: 90% mean control survival (no more than 2 
mortalities in any control replicate} 

WQRanges: 
Sample Volume: T ('C) = 20 ± 2; DO (mg/L) = 3.6 to 9.4; pH = 6 to 8.5 

.Ii, 

Test Organism Information: 

Broodstock No.: 

Age of young (Day 0): <24 h 

Avg No. young per brood in previous 7 d: 

Mortality(%) in previous 7 d: 0 
Days to first brood: 

NaCl Reference ToxicanfResults: 

Reference Toxicant ID: 

Stock Solution ID: 16No.<Di 
Date Initiated: 

48-h LCSO (95% CL): ,j{ 2...') - "\·)) g/LNaCL 

Reference Toxicant Mean and Historical Range: 'i-1... ( ~- '2.- -S..b) g/L NaCL 

Reference Toxicant CV(%): _ _,_,15~-----------

Test Results: loO"'/o ""orfc..\lj\.1 c_:f !.\-~~ 11\ 1\\,,\1 I Oo-0(" (vi)) \;W)\'i\vQol ~01t:'lfl£LJ 
±~~~~~~~J,__~~+·~zo~1 ~-0~c~·~~~~~~~~~~~~-

Reviewed by: Date reviewed: 

Version 1.3; Issued Januar)< 26, 2011 
Nautilus Environmental 



Freshwater Acute 
48 Hour Toxicity Test Data Sheet 

% 5,/fc GL 13 )')~ Client: '\ed.i: .. Start Daterrime: 
Sample ID: G.-l-\-CL\ -61-0l\0'11.0lb-N No. Organisms/volume: .....!1:::cOt,.,,2""oom=L=---------
Work Order No.: f'o 81~ 

--~~~-------~ 
Test Organism: .:D,,,.m=ag,,,n"'a _______ _ 

Thermometer: fe..,P'-\l DO meter: \)O - 2( 3' 

Concentration Number of 
Live Organisms 

Rep 

A 

B 

c 
D 

A 
B 

c 
D 

A 
B 

c 
D 

A 
B 

c 
D 

A 
B 

c 
D 

A 

B 
c 
D 

24 48 

/0 JO 

JO (P 

f O /D 

JO, 

;o'Y 
/0' 0 

Technician Initials /'<'> 

Hardness* 

No. 
Immobilized 

48 
D 

0 

'° 
0 
0 

-0 

Alkalinltv• 

Concentration '(rm/Las CaCo3l 
Control (MHW\ Oib b'?:> 
HiQhest cone. ~'-{O soi--
Hardness adjusted -

Set up by: __ -1-.LL.,_ _____ _ 

pH meter: p \-\ ·- l / "3. 

Temperature 
('C) 

Temn l'C) 

DO lma/Ll 

oH 

Cond luS/cm 

Salinity (oat) 

Dissolved oxygen 
(mg/L) 

ma 

L0-0 

"Lo 

'''-+ 
31-30 

i '1 

. Cond./Salinity: C. - 2. ( ~ 

pH 

usrmenl 

/ 
/ 

Conductivity 
(µSiem) 

' usrea 

/ 

/ 
/' 

Comments: 0 "yl..,. ,,lJ C.v~ '" ,t,o .f 0-0 ~ b•./fa>Mortality: Heartbeat checked under microscope ~ 
Sample Description: <;\1;;.kf 'rjM.1.,i, O>ibul' 

1 
.,,\Jg'hfht .{,v, . .l,;,d 

1 
, 9 1:1c\.o.J.,r-

1 
tu::J P°'M i cc-la...f~; 

Batch#: () 1 \~lb I'; 7-d previous# young/brood: '2='-\ tJ . OI 
.b~ _ ~ Previous 7-d Mortality(%): j.,,_, Day of 1st Brood: -l 

Reviewed by: '<:P'ty Date reviewed: ~ { b, ~I <... 
Version 1.8; Issued February 29, 2016 

Nautilus Environmental Company Inc. 



Daphnia magna Summary Sheet 

Client: Start Date/Time: ~~JS..-\' 5 ( WI b @ I 3.'fS ~ 
Work Order No.: Test Species: __ .=:D~ai;;eh~n~ia!-'m=ag;1;.n:.;;ac.._ __ _ 

Sample Information: 

Sample ID: 

Sample Date: 

Date Received: 

G-i-\-Cl I-Q_ o'i "'1 U>I b-l\i 
JI.. ~Ii" i;.j' "2.- I '2-0l lo 

Set up by: __ _,'N_,_,,L-"-----

Test Validity Criteria: 

~ 90% mean control survival (no more than 2 
mortalities in any control replicate) 

WQRanges: · 

Sample Volume: T (°C) = 20 ± 2; DO (mg/L) = 3.6 to 9.4; pH = 6 to 8.5 

Test Organism Information: 

Broodstock No.: 

Age of young (Day 0): <24 h 
Avg No. young per brood in previous 7 d: 

Mortality(%) in previous 7 d: 0 
Days to first brood: 

NaCl Reference Toxicant"Results: 

Reference Toxicant ID: 

Stock Solution ID: 

Date Initiated: 

48-h LCSO (95% CL): "$ ,4 l -z_,q - ~- ) ) g/LNaCL 

Reference Toxicant Mean and Historical Range:.'..\-, 2- ( ?. '2. - S-6) g/L NaCL 

Reference Toxicant CV(%): _ _:_I'>=------------

Reviewed by: Date reviewed: 

Version 1.3; Issued Januar).r 26, 2011 
Nautilus Environmental 



Freshwater Acute 
48 Hour Toxicity Test Data Sheet 

Client: '\ec,k 
Sample ID: frH CJ,:,\ -~ &- O'\-O'llOlb -N 
Work Order. No.: __ _,f-"t>_.e,,,.. ""i_,_(l,,___0_><> _____ _ 

Thermometer: fe"'19'-\) DO meter: \)O - 2( 3. 

Start Daterrime: A.1; S /re.&- I 3 '-VS~ 
No. Organisms/volume: _,1""0/c:2.=.0~"'l?l"'L=--'-_;..----

Test Organism: .=D'-".m=ag"-n"'a:;--------
Set up by: L 

pH meter: . Cond./Salinity: c.- 2f?:> 

Concentration 
No. 

Immobilized 

Number of 
Live Organisms 

Temperature 
(°C) 

Dissolved oxygen 
(mg/L) 

pH Conductivity 
(µSiem) 

loo • 

Rep 

A 

B 

c 
D 

A 

B 
c 
D 

A 
B 
c 
D 

A 
B 
c 
D 

A 
B 

c 
D 

A 
B 

c 
D 

Technician Initials 

24 

" 

Hardness* 

48 
/D 
Io 
/0 

Alkalinit\"' 
Concentration •1rn /Las CaCo3l 
Control IMHW) "\ ln !rib 
Hiahest cone. "2:(SD SoJ.... 
Hardness adiusted ~ -· -----

1m1a1. USui ent us1ea 

Terno ("C) 11.0 -
DO lrno/Ll "L?o / 
oH 1, '-1 / 
Cond luS/crn ::, V-t 0 / 
Salinitv fnnt) 1,1 

'Jl .r 0
"-"- pef L, 1 J!'-j' ,P-<Zrvrf o" <14,4,afJMortality: Heartbeat checked under microscope 

I 
Comments: 

Sample i:::cript~~:ISt l:J _,ji""\'Vi"l'k:..:.J-.c_...;)i::~+~Co2.1.l~~W'!!..+1 ...:s~Yis1£W\v~(...., ..:.-l:J.'·i.µJ;~~·lP!; .. -''~M>'.5!_~D'.£:cl¢~.;l'iCJ_..1./v~o~-f.f~t,£rf::tl!i tv~l "-::!:f:',!Ot_ 
Batch#' ~ (l...JA? ...,\ ·~~-'-"'-=''-"'-"' 7-d previous# young/brood: .:...- Previous 7-d Mortali'ty ("'o)·. 0 q ". _____ Dayof1s!Brood, _ _,J __ _ 

~ Date reviewed: ___ !futr_' ~r-l_fe..:..1_UJ __ 1(,, ____ _ Reviewed by: 

Version 1.8; Issued Februaiy 29, 2016 
Naut!lus Environmental Comoanv Inc. 



Daphnia magna Summary Sheet 

Client: 

Work Order No.: 

Sample Information: 

Sample ID: 
Sample Date: 

Date Received: 

&i-\-SC. i - &-o'f <>12ol b~ 
fl..~ !>.{ '2-- 1 wt b 

Sample Volume: 

Test Organism Information: 

Broodstock No.: 

Age of young (Day 0): <24 h 
Avg No. young per brood in previous 7 d: 
Mortality(%) in previous 7 d: 0 
Days to first brood: 

NaCl Reference ToxicanfResults: 

Reference Toxicant ID: 
Stock Solution ID: \bNC\O\ 
Date Initiated: 

Start Datemme: ~1t'.;J.1S..-\' S' 1 'lD I b @- \ S'-/:D ~ 
Test Species: __ _,,D"'a"'ph7!.n"'ia,,_m=ag"'n"'a'-----

Set up by: __ '-M~~l-___ _ 

Test Validity Criteria: 

~ 90% mean control suivival {no more than 2 
mortalities in any control replicate) 

WQ Ranges: 

T (°C) = 20 ± 2; DO (mg/L) = 3.6 to 9.4; pH = 6 to 8.5 

48-h LCSO (95% CL): 'S, 4 l "'2... "\ - '{-, \ ) g/LNaCL 

Reference Toxicant Mean and Historical Range: LI' 1--{ °S, '2--S.b) g/L NaCL 

Reference Toxicant CV(%): IS 
--'-=----------~ 

Test Results: 

Reviewed by: Date reviewed: ~ { G:; 7-0f& 

Version 1.3; Issued JanuarY 26, 2011 

Nautilus Envlronmental 



Freshwater Acute 
48 Hour Toxicity Test Data Sheet 

Client: "lec.¥.. Start Daterrime: Ax S /r' GL \'>'lo~ 
No. Organisms/volume: _,1c::0:.:12:.::0.::.Clffi=L-' ______ _ 

Test Organism: .:D:o..m=ag.,,n"'a';---------
Sample ID: <$-\-\ O:,G\_ 6!.- D\\<l'\2011, - N 
Work Order No.: --~f-~~%~l~22._ ______ _ 

Thermometer: .fe "*'-\ l DO meter: \)O - 2(; 

Concentration Number of 
Live Organisms 

Rep 

A 
B 

c 
D 

A 

B 

c 
D 

A 
B 

c 
D 

A 
B 

c 
D 

A 

B 

c 
D 

A 
B 

c 
D 

24 

/o 
D 

/o 

/o 
0 

0 

Technician Initials "" 

<iY ::ic 0 c Hardness" 

No. 
Immobilized 

Alkalinitv' 
Concentration 'tmc/l as CaCo3) 
Control (MHWl qi, b'I; 

Hiahest cone. 1520 3::12' 
Hardness adiusted ' 

Comments: 

Set up by: I.. 

pH meter: p 1-i ·- l / 3. 
Temperature 

(oC) 

Temp ('Cl 

DO lma/L\ 

pH 

Cond luS/cm 

Salinity Ion!) 

Dissolved oxygen 
(mg/L) 

1nit1a1 

'1,..0.0 

C\, I 
'1, 'l 

'.2...)10 
I, '1..-

. Cond./Salinity: C.. - 2. ( .?> 

pH 

ustment 

/ 
/ 

/ 

Conductivity 
(µSiem) 

ustea 

/ 

/ 

Mortality: Heartbeat checked under microscope tJD 

Sample Description: s\(%,\.,,k' ~ 0 .J,,vr; c~1 69 <Dc\,,,J <W pc..r\'tcu('Vf?\. 
Batch#: 0] l 7 i 0 ,j. l\ """-1 :V'2;':\ I 

-'7i kt ""i.:~d pre~.lous_..,. #young/brood: ¥\.l Previous 7-d Mortality (%):. __ 0=.. __ Day of 1st Brood: __ °\..c_ __ 
Reviewed by: ~ J-,,,_, / 1 -

Date reviewed: ---""!!"'"if"--i:,.f-''-"~-if'-~-=()c..t_llQc_ _____ _ 
Version 1.8; Issued February 29, 2015 

NautUus Environmental Comoanv Inc 



Daphnia magna Summary Sheet 

Client: 

Work Order No.: 

Sample Information: 

Sample ID: 
Sample Date: 

Date Received: 

Sample Volume: 

.Ii., 

Test Organism Information: 

Broodstock No.: 

Age of young (Day 0): 
Avg No. young per brood in previous 7 d: 
Mortality(%) in previous 7 d: 
Days to first brood: 

NaCl Reference ToxicanfResults: 

Reference Toxicant ID: 

Stock Solution ID: lbNo.O \ 
Date Initiated: 

48-h LCSO (95% CL): 

<24 h 

0 

Start DatefTime: ~V'.:)JS..-\' S l 1..0 I b @_ l ~S: 0~ 
Test Species: __ .==Dc:oBPo::h.::.n"'ia'-'m=ag"-n"'a ___ _ 

Set up by: ___ 'f_,_v-'-l"'L~---

Test Validity Criteria: 

~ 90% mean control survival (no more than 2 
mortalities in any control replicate) 

WQ Ranges: 
T ('C) = 20 ± 2; DO (mg/L) = 3.6 to 9.4; pH = 6 to 8.5 

Reference Toxicant Mean and Historical Ra.nge: £.\, 2-( 3, 1.- - $-.\;,) g/L NaCL 
Reference Toxicant CV(%): _.o;IS:::::_ __________ _ 

Test Results: 

Reviewed by: Date reviewed: 

Version 1.3; Issued Januar}r 26, 2011 
Nautilus Environmental 



Freshwater Acute 
48 Hour Toxicity Test Data Sheet 

Client: '\ec),c .. Start Date/Time: ~ 5 /fc GL \'.:,So~ 
Sample ID: G\\ <;c_\ - 6\- Ol\0'!20\b - N 

Work Order No.: __ ..Jfc.:b:..·.o::O,_'i'"'?.i.?---------
No. Organisms/volume: _..:.1;,,0i'-"2"'0"'clm=L_' ______ _ 

Test Organism: _:D:;,c.m=ag,,,n_,,ac_ _______ _ 
Set up by: t.. 

Thermometer: fe iwp'-1\ DO meter: Do - "2.( '.!:> pH meter: p 1-\- l / '3. . Cond./Salinity: L - 2. ( ~ 

Concentration Number of 
Live Organisms 

Rep 

A 

B 

c 
D 

A 

B 

c 
D 

A 

B 

c 
D 

A 

B 

c 
D 

A 

B 

c 
D 

A 

B 

c 
D 

Technician Initials 

24 

lo 

I (J 

/£> 

/o7• 
;t:> (!) 

,J~ 

@to 0 <:: Hardness* 

48 
(0 

(o 
{o 

u· 
Jfl 

~ 

No. 
Immobilized 

48 
D 

0 
0 

0 

0 
0 

Alkalinitv* 

Concentration *fm1 /las CaCo3' 
Control IMHW\ qb b6 
Hinhest cone. 1%0 3Db 

Hardness adiusted 

Comments: G "'1h,,;J5 o.-, f'WJ~ 

Temperature 
("C) 

Dissolved oxygen 
(mg/L) 

pH Conductivity 
(µSiem) 

0 24 48 0 24 48 0 24 48 0 48 

i •: ~ ..... ?:Sf22 ;...:::• .;(;• ~ •... • . 
\\A'.> //, o fl~ "I'\ /",'+ /o.? 1, 1 ~ :7 :f:'l 1..'.Y(,O 1-'f,<c:, 
•"···1:·,:·.; <·I· •. ·. l"i: ··.· •C:> I·<.:• ' >·: .. 1:.:. · 

. ·.·, .. ·• .. I; . '·" . :. >:. /•·;; I•.:,) :1;..;.·;•' .• :•,·'>.\ ""· .•>• ···· r••: ' ;•: 
.: : . .•.... .;>·•·::.: .. IL\./'"'' ··•i:·• .. ;;~ ··•.:·.:I•······ .···:•.:.>.·.: 

I·· .. <,. I./·:··." __ ,-, ;::<;:-~: '~ --~~- --:;:,:(_:'f'. .':._:o/.::'.L::·L-',: ;·. ;._, j{~>:' ,· ·(-,.'{.-.'.·: 1 ·:-''.,:;::.·~:>}'.:; _'.: ._·· ... ·. -

c; ·o. I· . • : I . . . : : I • : ,. : . .··•··· ••• ····:. . :c:.· • • •. : : 

.'·.:.' .. : .. ~l.••:.r:• .. /: 
l·'•Xk•.:.:I· .. · .. ,; .. : ····· 

._._;· :·c, 

.. :.· .1·<• . . ·:.·.··· \< •.•·.•:I:' ·. ···• 

rn 1a /"\UIUStment usteo 

Temn l"C\ 1\-0 / 
DO lmn/L\ G, 9 I- / 

nH l.1 / 

Cond luS/cm 2-~1'.Jo / 
Salinitv '""t' 1,v / 

Mortality: Heartbeat checked under microscope ~ 

Sample Description: _5:2\,_,·i~l""t'---~f>'f/0_;./\~· "-.£!';.i.J\!!.o;,:lN''L_,.
1 
__:C\._;·G.~r;.r-~1~"<>::,,e___.!<>~A,;i.<>w-;,;E_~""'·o2.__ff2S"'-.cr-:If~( c~<kl3~:!f~~-~2.-...:.· __ _ 

Batch#: e..., \ ::, I ~ !"' 7-d previous # young/brood: 'Vi 

Reviewed by: ~ 
Version 1.8; Issued February 29, 2016 

Previous 7 ~d Mortality (%):. __ O;:o_ __ Day of 1st Brood.: ___ i:J_,_ __ 

Date reviewed: --~"'--+J--"l.:c4"._,.r'-"?'D-"'-{ G:::_ ___ _ 
Nautilus Environmental Company Inc. 



Client \12~ 

W.0.#: \bl\l6 Hardness and Alkalinity Datasheet 

Alkalinitv Hardness 

Volume of 
Sample (ml) 0.02N (ml) of 0.02N Sample 0.01M Total 
Volume HCUH,S04 HCUH2S04 Total Alkalinity Volume EDTA Hardness 

Sample ID Sample Date (ml) used to pH 4.5 used to pH 4.2 (mg/lCaC03) (ml) Used (ml) (mg/l CaC03) Technician 

ff, _ f('!. .19. . Ol\01'.20\b ./\I fl.v-• Sil b so I.\ '.lS-· ~ >·O ~L \(\© t\.h %0 \'.:l 
C,H.tc.:j. .19..e 10 "c. so ::is,g~ '"')(,. { sen. to0 21.s '.ll8o 

C<\-0'1'.l.Dlb.tJ C: 2 Qo(. >O ).').(, :lb·\ SOl. (OW QJ,.4 ',i.!,;+c 

Ul-\...SC.·i.&- e t0°t <;o l>·?r i6· \ ~ 10~ l'f-b 11.{lco 
Ol\O"'t10lb - N It' '.20 '' (. } <:;I) lb. 1- \t-0 :f. ?_fl \0"' l>-1 15"20 '"" 

M\-\w ( &.::.·<-) f:>.;.~ .Sii c., So :, s "':>. lo fo~ '5.o 'ts "'lk '-IM.l.. 
f'\\-\w ( W:i·<. ') ,\.; ~ 'J,, 4 .,,_ <; b!o \)I 'f8 '1 £. "'('""'\_ 

Notes: CD IJ\ w.\UJ ·tio · coow1. ..._q 1?'.1 Nt1l:tr 

Reviewed by: ~ Date Reviewed: ~ /fc,
1 

2Jl>l{p 

Version 1.0 Issued June 26, 2006 Nautilus Environmental 



) 

Teck f-----~--- -----·------~--· ... -------
coc ID' 20160802-1413 TURNAROllNDTIME' RUSH' 

\ti !>'-)~- d!M!!H:t - -iii 15,, 1 I_hll'Q;j" 

1 ,.1 Facility Name/Job# FordingRiverOperation : f LabName!Nauti!usEufironmental _ ~rtFom1at/Distribution ·1 Excel PDF :EDD 

Project Manager Lee Wilm Lab Contact Email I: Lee.wilin@teck,c.oili "\- X; x--·-:·>'-i ,- ~>'· " 
Email _ ---~· -· _ .• --· ~ _ -Effi"iiil ./'· -- Emili! 2: Nei1~c'd~~ald-@teck.coni~~:.:: '3.\' :l( :.;;-::~ :;;.: 

Address PO Box 100 Address 8664 Commerce Court Email 3: ;eck~oa!@equisonllne.coffi
0

• iX 

\ Cityl Elkford l Province BC City Burnaby Province BC PO number T !< 
Postal Code VOB I HO Country Canada Postal Code V5A4N7 Country Canada 

Phone Number! 1-250-865-5289 ! Phone Numberl604-420-8773 
i':ff; liffi\ti li!lll 

Field 
Samnle ID Samnle Location Matrix 

FR_ ECI_ Q_04072016_N FR_ECI ws 

0 
~ 
" c 
" 
'* ;;' . 
" 0 
~ :. 
~ 
:r: Date 

2016108102 

Time I G=Grab 
(24hr) C=Comn 

10:2:! I G 

#Of 
Cont. 

~j 

; 
.5 
00 = 
·2~ 
~~ 
a~lf 
.a g 
~ 0 
~u 

g 
" . ". c If 
(i)U 

.! ~ 
§. ~ . " Q-

- c 
"' 0 
~8 

* 

:; = f.: 
to-~ 
~~ " . 
0 " 

~8 -" 
~£ 

x Ix 4oL-I FJ. b GH_CCl_Q_04072016_N GH CC'I ws 

> GH_SCl_Q_04072016_N I r.H SC.1 I ws 

2016108!02 I 12:3'.i I G 

2016/0810'?. 

2 

2 

'2.x <lol- l/S, 
Zx'ful-ltS$ 

x 

x 

"{Qht ,,~'fill. '<ril!Ss 

ReJtu\ar (default)) X 
Priority (2-3 business days) - 50%1 surcharge 

Emergency (l Business Dav) - I OOo/o surcharge 

Q1 .~:-~A.U}- . ~ 

' ·-
'-SJ 

'· 
'"' c 
~ 

~ --
~ 

~ ' . x 'ZOL 
:i~s~ . , '0~r~111, 

Sampler's Name WJ~~g·~. Mobile# 1-St) y:;)c; c;7_0(... 

For Emergency<\ Dav. ASAP or Weekend - Contact ALS Samplec's Signature ,~ ·y\.. -~-- \ DatelTime \ ±'<JI>. <~--- <2;o'\ G_o 

(j) Pa._1e arf.evil cl~4r, ~o f"''*iL"1l<\tesl od""~[~-~) -/ -·-...._________ .\ 
~ G.rcf 15!~5htl1 tv.rw•c/, od.:.v.r(el\ 1 100 f"'i,,.vd4i't-i· 

\] p IA((. j' H'-' ' Cl (Q( I IM f"'tlu.,lo.t~l, od;)l\/ (c SJ 

So.My\~~ e_i(.y;~~)\I] : 

~1W0lv 

/OuO 



 

Nautilus Environmental Company Inc. 
8664 Commerce Court, Burnaby, BC, Canada, V5A 4N7 |+1 604 420 8773  

 

 
Teck Coal / Fording River Operation Report Date: August 18, 2016 
ATTN: Lee Wilm Work Order: 16818b 
P.O. Box 100   
Elkford, BC  
V0B 1H0  
 

Data Report 
  

Species: Daphnia magna 
Protocol: EPS 1/RM/14 (Second Ed. 2000 with 2016 amendments) 

 
 
Table 1. Results for the 48-h Daphnia magna acute LC50 toxicity tests. 

Sample ID Collection Date and Time  48-h LC50 (%v/v) 
[95% CL] 

GH_CC1_Q_04072016_N  
[tested at 20ºC] 

August 2, 2016 @ 1235h 
82 

[66.8 – 100] 
GH_CC1_Q_04072016_N  

[tested at 10ºC] 
August 2, 2016 @ 1235h >100 

CL = Confidence Limits. 
 
 
Sample GH_CC1 was retested with D. magna at 10ºC and 20ºC, as requested by the client, 
although the sample already exceeded the allowable 5-day holding period at the time of request 
and test initiation. 
 
The control performance criteria of these retests were met and no other deviations from the test 
protocols were observed. The results presented in this report relate only to the sample tested. 
 
 
 

 

 
 

 
  Reviewed By: 

Yvonne Lam, B.Sc.  Edmund Canaria, R.P.Bio. 
Laboratory Biologist  Senior Reviewer 

 
 
 



Daphnia magna Summary Sheet 

Client: 

Work Order No.: 

Sample Information: 

Sample ID: 

Sample Date: 

Date Received: 

Sample Volume: 

Test Organism Information: 

Broodstock No.: 

Age of young (Day 0): 

Avg No. young per brood in previous 7 d: 

Mortality(%) in previous 7 d: 

Days to first brood: 

NaCl Reference Toxicant Results: 

Reference Toxicant ID: 

Stock Solution ID: lbN0.0\ 
Date Initiated: 

48-h LC50 (95% CL): 

<24 h 

a· 

Start Datemme: l\~ll'1.f °I( '2;;)( 6 C'.' \ S2.-0 ~ 
Test Species: ---"D"'a"'ph"'n"'ia""m=ag,,n"'a'----

Set up by: _'i,...,_,'l"""-----

Test Validity Criteria: 

2: 90% mean control survival and/or mobility and :SZ 
daphnids exibit immobility and/or mortality in any 
single control replicate. 

WQRanges: 
T (°C) = 20 ± 2; DO (mg/L) = 3.6 to 9.4; pH = 6 to 8.5 

Reference Toxicant Mean and Historical Range: L\:, l. ( ?,, 2- S, lo) glL NaCL 

Reference Toxicant CV(%): l5 --'-=-------------

Test Results: 

Reviewed by: 

~ !..\~~ LCSo \: ~ 
~·L, co'3£'LQ\btl \Till\.\&; 

Version 1.5; Issued Sep. 30, 2015 

'6 Z,_ Ci'io ( v\v) , IN\~ 
10{) ~10 rv!v>) ) 

Date reviewed: --~--\1--'l'-'·1-+, -'Po'-"-· "-'I fo"-

Nautilus Environmental Company Jnc. 



Freshwater Acute 
48 Hour Toxicity Test Data Sheet 

Client: "leek:_ ( f/'<.,o) 
Sample ID: (.,\j£G\ _ S/. _o 't "lrol ~-rJ 
Work Order No.: __ l'-'b"-'fl'-""'l ?,...,__~"'--'b~------

Start DatefTime: l\._hr\f j 2-016 C l <; 2-~ 
No. Organisms/volume: 10Jici8mL " 

Test Organism: _,D"-.m=ag_,n,,,ac_, ______ _ 
Set up by: '\'-\L-

Thermometer: {e "'£ -\' DO meter: !>O ·- 2-/ '':, pH meter: 19 H - l I Z, Cond./Salinity: C-2 /_3. 

Concentration Number of No. Temperature Dissolved oxygen pH Conductivity 

(i.D@(_) Live Organisms Immobilized (°C) (mg/L) (µSiem) 

( '(,, vl'J) 
Rep 

24 48 48 0 24 48 0 24 48 0 24 48 0 48 

(" t')f' r., \ A r"' ,,...... D 1..o z;,"" 24.o 'Clo ~ .. \ {;.,{_ 17,1 1. ,b ~'°"V I?,~., 

< .·. •.··: ·;/ >< : .. ''·'>': ;.'/: I' ''.·;.i: :;: I/'·.;> j :·_·:-.\~-'.;·c,.'.-B . 
c /•:; I ;_ •• · I .',;; ; . •• : ··: > ,: \ .. ;·.·. '• ..• I> ,,. . :.:··· 

10«" IL/ r:· .. I ·:;,, 
. ., ... .·.: 

,. -_-;-:~- -' '' '" D ' . ; ·' 
., 

··. 
,,c·;; ·-· 

t.., 7.-S A (" '"' I) "!.D-0 "/.,DD k-o ~.1 IQ..1 ,,, -i \.1 1Ji ,,.,/('., lifl,'1 
·. " .. •••• I ' •. ~-··_ ': " - '"'' '.i ·;:; ..... •:, ' .•.);. I..'" -~- ~ -.: -·· B I:•·:· ·' "•, -

---'::" ___ .-._ 
.. ··.'::--::·-. I.:/.· <·!" 1-: .. :. 1: ... l/•,/i •.:·.;,, , .... · .. 

c _._,·._,·, 

D 1.-_··:,.._::·: . ·,. · .. · .. :.:._: .. · ..... . : . J . .::· "7' 1 .. ·· . : I/.:.• ;-c:•. v·: .... 

i'2..5 A in 'O 0 1->,0 ').o.() 1..1)..0 °' "\ P,,1p !ft<: ·/~ 1.~ .,,0 -~1..4 0. )1 
!·;.:•:· ••...••. · : . · .. ·'·.· •: ; . . :r:· '•.•',',' ·, ~-"' ·; ; :;_-·~_::/ '~ .' " B -· 

. "; 
. 

·' . :/'_ I·:·.· . . · :'. ./ .. ---'. --::: .. '_\ ·. ; .. c . ·' .. 
I . ··.·. _-,<_·,, ·-· 

D : ',: .·._ 
. 

I .. 
•·. ,;' .. · ... >•. ;)if' "\ >• :' ·• 1.•c,..:.-:• •.-:.·.. : . ·. .•' . 

'1.-S. A I" 10 0 \'1'\ 7~."> 7:>.-0 lih,\1-i Q.l R,5 1.4'-. v I., ~ !lb- \[ 9. z... 
,.-. -

,·.:_-__ . ·: 
. \: [~7 ......... ".:C::: . .. •: ,,;; 

B 

c .. ,. ' ;,·:, ,; -:::~,: ,_- ::~· >" . : ·,.,· ' .~ ...• '"' .•,• 
............. . .... •'' " _- --- _, __ 

D .>-·:·-- .:• :, ; _._ __,. __ -: '' I·.:·'.)';' : -;.;·: ·:-:-:-·:,-::·.:, "' . v >I? .. . •:; ... I·.·-.:·.-:. _·-

90 A [ 1'\ 10 Q 0 \'\' ::,~O nO ::..:o ·6 <l (. l, ,:s Ii, 1.~ 1<1-is \9 I 
>.·· . <" '-:-.: . 

.. - ~ •<"C'C - .. J.' 

B ! ..... ··_.--:· : '·' ;;-~; . : __ : ___ _. 

c .··· '. ' : . ··.-_ :_.,-;· .. ) >.''. s.- ·•·••>, .... ,,,. : . ;,. ;;--•> •· ... 

D .-.... I.:'•· I' ' ', ' ' :: :~::--:·--- ..... < I .:".·•" ... , .... ""' . ....... . ,--, ._-,._:::.: 
.: ·• 

100 A °I '3~ 3 C·l):i 1{).0 1,4).o Cl '?/ ''A.l .;v:; ''1 b -v"I .I 1-:i.. '2.10 'Z. !OO 
' · .. · .•. •·•:. -.. <·,;-·,. __ . •>< _······ .. ·;) <'•' < : .,, . . : B • ... ; ... ,. 

.. -.~ 
. 

c '" .. ·.··.·.·· . 
. ,' . 

' . I"~- . I<•:. ' 
,, .. · r• ,. ., .··, ( 

... -.:--.·_ 

D :·_· __ .. -_ '.' - .. .... ··. ' :, .. ··;: ''·"'' ' : ''· ;.;: . ... ..> ':"' I_;. 
' . 

Technician Initials \,\W \J\...,_ ~ '~ VWv rv\\J\/\ "\"\., N.""" ""' :\\'•' ~""-- "'~ ~......, '1'l.. "\ lvL 

imua1 vvv ,....rnustment us tea 
Hardness* A!katinitv* Temp ("C) 111p ./ 

Concentration «m /Las CaCo3) DO fma/L\ C\.v .. // 
Control 'MHW\ f C" 1L oH ··vo /" 
HinheSt cone. L..'1S10 '-%?, Cond fuS/cm 7, "ZJIO / 
Hardness adiusted Salinitv !nnt\ l :1 / 

Comments: rS) f"C:Lfi-t''\{~ "" ~...,,.~o.. © p . ...._c:i p\rb--b. QJ\ . Mortality: Heartbeat checked under microscope 
. '>~U\ .-. a.-!""-'<~ i;,,d,t..t;. 

Sample Description: c,\~1.J 'J!H, c.\~v 1 '\.\'l~hfbj j,,4,i J 
1 

"-'> QA!l<.!Ct .,iio r,c•. r{I cuh.+~ 
7 1....<L 0 Ci -d previous# young/brood; -~.+r- Previous 7-d Mortality (0/o}:. _____ Day of 1st Brood .. ·_---~!--

~ Date reviewed: __ .:.AufJ..' ~-=·-!..i 'fJ..rf-:'.Vo...:..:l...:&:__ ____ _ 

Batch#: 0 ]'Lo(\91\ 

Reviewed by: 

Version 1.8; Issued February 29, 2016 
Nautilus Environmental Company Inc. 



CETIS Analytical Report Report Date: 
Test Code: 

17 Aug-16 13:35 (p 1 of 2) 

16818b-20114-9335-1637 

Daphnia magna 48-h Acute Survival Test Nautilus Environmental 

Analysis ID: 02-3321-3277 Endpoint: 48h Survival Rate CETIS Version: CETISv1.8.7 

Analyzed: 17 Aug-1613:34 Analysis: Trimmed Spearman-K8.rber Official Results: Yes 

Batch ID: 04-5586-3905 Test Type: Survival (48h) Analyst: Yvonne Lam 

Start Date: 09 Aug-16 15:20 Protocol: EC/EPS 1/RM/14 Diluent: Mod-Hard Synthetic Water 

Ending Date: 11 Aug-1615:10 Species: Daphnia magna Brine: 

Duration: 48h Source: In-House Culture Age: 

Sample ID: 13-4577-6070 Code: 5036E9C6 Client: Teck Coal 

Sample Date: 02 Aug-16 12:35 Material: Water Sample Project: 

Receive Date: 04 Aug-1610:10 Source: Teck Coal (TECK COAL) 

Sample Age: 7d 3h(15.8°C) Station: GH_CC1_Q_04072016_N 

Trimmed Spearman-Ki:irber Estimates 

Threshold Option Threshold Trim Mu Sigma ECSO 95% LCL 95% UCL 

Control Threshold 0 30.00% 1.914 0.04451 82.03 66.83 1Qll1 100 

48h Survival Rate Summary Calculated Variate(A/B) 

C·% Control Type Count Mean Min Max Std Err Std Dev CV0/o %Effect A B 

0 Negative Control 1 0 0 0.0% 0.0o/o 10 10 

6.25 0 0 0.0% O.Oo/o 10 10 
12.5 0 0 0.0°/o 0.0% 10 10 

25 0 0 0.0°/o 0.0% 10 10 
50 1 0 0 0.0% 0.0% 10 10 
100 0.3 0.3 0.3 0 0 0.0% 70.0% 3 10 

48h Survival Rate Detail 

C·o/o Control Type Rep 1 

0 Negative Control 1 

6.25 

12.5 

25 

50 

100 0.3 

48h Survival Rate Binomials 

C·% Control Type Rep 1 

0 Negative Control 10/10 
6.25 10/10 

12.5 10/10 

25 10/10 

50 10/10 
100 3/10 

000-469-187-2 CETIS™ v1.8.7.16 Analyst: __ _ QA: __ _ 



CETIS Analytical Report 

Oaphnia magna 48-h Acute Survival Test 

Analysis ID: 02-3321-3277 
Analyzed: 17 Aug-1613:34 

Graphics 

000-469-187-2 

Endpoint: 48h Survival.Rate 
Analysis: Trimmed Spearman-K8rber 

CETIS'" v1 .8.7.16 

Report Date: 
Test Code: 

17 Aug-16 13:35 (p 2 of 2) 

16818b-20 I 14-9335-1637 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: __ _ QA: __ _ 



Daphnia magna Summary Sheet 

Client: 

Work Order No,: 

Sample Information: 

Sample ID: 

Sample Date: 

Date Received: 

G-\.\...cc:\ G-O'i o ., 1..9 l b_/V 
f'-tt},'-'hl "2.. ( <-ol b 

Sample Volume: 

Test Organism Information: 

Broodstock No.: 

Age of young (Day 0): <24 h 

Avg No. young per brood in previous 7 d: 

Mortality(%) in previous 7 d: 

Days to first brood: 

NaCl Reference Toxicant Results: 

Reference Toxicant ID: 

Stock Solution ID: 

Date Initiated: 

48-h LCSO (95% CL): 

0 

Start Date/Time:_;~~*'\} 'ln',,_-~\ S~1 .::'lc:::.:l_,,b,_,C:=;)"--'-l ,,_,l! 0"' 

Test Species: __ :::.Do:aP,,,h.::.n"'ia,_,m=ag""n"'a ___ _ 

Set up by: __ 'l:__<.!:\ L0::-___ _ 

Test Validity Criteria: 

e: 90% mean control survival and/or mobility and S2 
daphnids exibit immobility and/or mortality in any 
single control replicate. 
WQRanges: 
T (°C) = 20 ± 2; DO (mg/L) = 3.6 to 9.4; pH = 6 to 8.5 

Reference Toxicant Mean and Historical Range: l\-, 'L ( ?>, 2- S, lo) giL NaCL 
Reference Toxicant CV(%): ---1\,.,5,___ __________ _ 

Test Results: 

Reviewed by: ~ Datereviewed: M lr/t<.,, 

Version 1.5; Issued Sep. 30, 2015 Nautilus Environmental Company Inc. 



Freshwater Acute. 
48 Hour Toxicity Test Data Sheet 

Client: \" Ii.,\.<_ ( FP-.o,) . . . 
Sample ID: bH-C.C..J-&-O'fo] 2n1b:::/\J 

Start Date/Time: Mvtl i$1 2A> [{, '? fl I <J~ 
No. Organisms/volume: __,1"'()J2(ilil"'2"'o"'m"'L=-------

Work Order No.: -~\~lQ~'t3~t=B~b~----· ___ _ Test Organism: -=D"-'.m"'a"'g""n"'a _______ _ 

Set up by: _'I-"''""-~--------

Thermometer: -\'{"":€·-\\ DO meter: J?O -2f~ pH meter: pH- l I Z, Cond./Saliniiy: C-2 /_3. 
Concentration 

(w~c j 
('(a vi") 

Number of Temperature 
('C) 

Dissolved oxygen 
(mg/L) 

pH Conductivity 
(µSiem) Live Organisms lmm~~i.lized 

Rep 1--~--t-----+---..,.-~--1--~-~--+--.---.,.--+---r---1 
24 48 

A (0 LO 
B 

c 

48 

0 

02448024 

\.0 1c.:S ,O (Q..L (Q1 
· · .. :., :: .. <·· ... '. :">! i:. · .. / l:Y> 

·:·•.)? ;' .... l·:,•J .... 

48 0 24 48 0 48 

.,, 

1\-0 lo.S l l·D [.0,1 1oJ (1 >J, 11 i 1 r - .1 S'lV ""S'?"k, 
": .. ·.:.·.:·. '. _'-,·.-., •... ; ·---: .· 1:>·'.·:-"!:<· ,.,-'.:.<: :.>u'.': . .-·: '7 ---~~:' ,.,:_:·'::::;.::~. ·z:::-i.:/;;:::-

c ·.·· .· ... ·,. ,:.\, i .... ..... :,;,;.:.. ...... . ........ < 
D '. ··I'<·:'•> <"'· '" "./ '"°'' ·• ,, , .• .'i ·'L "'' . .. ,. " 

1'2....5 A CO l" 0 i\.o jo.'<; 11~~ o- """' V''~1 \: l,(o l,~ ''1~,•' llt4l. 
B ) ..• :· 1·c./··"" ·: : " ' '/' .. ·.·:-: .... "'· ...... .,,.,., J, ··'·"L·· .. '.• 
C .· · .. · . ., ,;. > .... · 1.•2. .,, " ''°" "' "' '·" . - _-:: . __ ·.- ', ·" ·" ·.- - ·- ·.'' .< .• :';-', 

'2-S. A 1."' In 0 ii o l~·S \ID o.B· \IU\ f~'\ ·-1 -,- '1 i i< U\o 
B I< - >" <·:': '' ,·,·· ... · ·· '· " ; .. ;<.':{'. ... 
c '°'' >"' ' ' ,., .. ·< .. > . y '!; 10 ~ ,,... ''·"'° ...... . 
D I:·-;~-::->:,,_ :''·_ >>' :::-. I,,-,-_ '. -~-'~'._:, :·;:.·>:_:·:::·~:: l:.;::>·y;': :;c. ,.-,-' i .>: __ -;·:(:·: 1:;_:.'.,_. '' _,_ ,_ ,·:. ,: :" 

SC A !tO I 0 IJ I ,..Q o S: 11.o \,0,1 11> ~ t.?J l C.. ~ '/JO 1-B SB '°tt ?-. 
B ,. ·" •.... ·. I·< .",i •. :.: ·<":: ~ ~ ,.,,- : " " 

D · ... ·. i "f ·. • '·'" , ./:; : .·. ··.. •L"' ""'"' ., 

Technician Initials \\""'- ~M.A.. "\"'-\./ "\""\,, '-I '' ' " ·: '1 'W/ "'" d•· • U\,\,!._, '-\vv\ l\IM, 

1nma1 usrmen1 uste Ll 

Hardness* Alkalinitv• Temo l"C) ll.O ~ 

Concentration •(m< IL as CaCo3l 

Control IMHW\ l'C r'l 
DD (mQ/Ll /D. '\ / 

DH l,(; / 
HiaheSt cone. 'Ls10 '1 TZ- Cond luS/cm ~ O"\ 0 
Hardness adiusted Salinitv !nnt) L In ·' 

\l) 
Comments: s\\5W, '("'cl:\w\<\\Q "' ;;$cg Mortality: Heartbeat checked under microscope 'ft? 

Sample Description: sll~Y ~\ c~l""" i sl't&"'-fLi :fv...t;\& r •\.o 

Batch#: 017/11 \::rf( 7·d previous# young/brood: '2..iQ Previous 7-d Mortality (%): ___ 0 __ Day of 1st Brood: __ '\~--

Reviewed by: 

Version 1.8; Issued February 29, 2016 

Date reviewed: ____ ~-'--tl~~.:./..:."f_,1_')-D~:.:ic..:C..:::._ __ _ 

Nautilus Environmental Company Inc. 



Client: 'ifct:-

W.0.#: I \o "6( \?:>!ti Hardness and Alkalinity Datasheet 

Alkalinity Hardness 

Volume of 
Sample (ml) 0.02N (ml) of 0.02N Sample 0.01M Total 
Volume HCUH2S04 HCUH2S04 Total Alkalinity Volume EDTA Hardness 

Sample ID Sample Date (ml) used to pH 4.5 used to pH 4.2 (mg/lCaC03) (ml) Used (ml) (mg/l CaC03) Technician 

C.tL tt-l._Q o'* 0·1 !>.,,.!) 1e11 (,, So \"\. 0 \0\. 4 ',l:l-2. l oID .23-1 ;i.:i.10 It(.. 

'3'>1 \,_,;) e\t' 
Glt . .Cc.\_ G.. _ 6'( 0·1 I'<. ~.:1111.. so "14..,.. \'). 0 us iO (!) '.2 }.. ' 1:\S·o 1(<.-

b H • .,.JJ ~"J.O'C. 

M\·\vJ e 1.-i>'C.. ~' '\ 11\o 'S!J ""-°' '-!-o "11',, Y.1 'S. 0 (DO 1./vlr..__ 

M\.-1.w r;:i ro·< ~\,-Q , \ s II i.:. ·so ""3.. ~ ".:>. 9i l'-f 'So '-\:. °' 9<?.. '/"t<.,_ 

Notes: Q) 111\~ t-. IQO\A. .....q OJ ~~ 

Reviewed by: ~ Date Reviewed: ~ 17 ht(,, 
I 

Version 1.0 Issued June 26, 2006 Nautilus Environmental 
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Teck f-----~--- -----·------~--· ... -------
coc ID' 20160802-1413 TURNAROllNDTIME' RUSH' 

\ti !>'-)~- d!M!!H:t - -iii 15,, 1 I_hll'Q;j" 

1 ,.1 Facility Name/Job# FordingRiverOperation : f LabName!Nauti!usEufironmental _ ~rtFom1at/Distribution ·1 Excel PDF :EDD 

Project Manager Lee Wilm Lab Contact Email I: Lee.wilin@teck,c.oili "\- X; x--·-:·>'-i ,- ~>'· " 
Email _ ---~· -· _ .• --· ~ _ -Effi"iiil ./'· -- Emili! 2: Nei1~c'd~~ald-@teck.coni~~:.:: '3.\' :l( :.;;-::~ :;;.: 

Address PO Box 100 Address 8664 Commerce Court Email 3: ;eck~oa!@equisonllne.coffi
0

• iX 

\ Cityl Elkford l Province BC City Burnaby Province BC PO number T !< 
Postal Code VOB I HO Country Canada Postal Code V5A4N7 Country Canada 

Phone Number! 1-250-865-5289 ! Phone Numberl604-420-8773 
i':ff; liffi\ti li!lll 
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Samnle ID Samnle Location Matrix 
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to-~ 
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~£ 
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\] p IA((. j' H'-' ' Cl (Q( I IM f"'tlu.,lo.t~l, od;)l\/ (c SJ 
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Nautilus Environmental Company Inc. 
8664 Commerce Court, Burnaby, BC, Canada, V5A 4N7 |+1 604 420 8773  

1 
 

 
Teck Coal / Fording River Operations Report Date: August 17, 2016 
ATTN: Lee Wilm Work Order: 16825 – 16826 
P.O. Box 100   
Elkford, BC  
V0B 1H0  
 

Data Report 
  

Species: Rainbow trout (Oncorhynchus mykiss) 
Protocol: EPS 1/RM/13 (Second Ed. 2000 with 2007 & 2016 amendments) 

  
Species: Daphnia magna 

Protocol: EPS 1/RM/14 (Second Ed. 2000 with 2016 amendments) 
 
 
Table 1. Results for the 96-h rainbow trout acute single-concentration screening toxicity tests. 
  

Sample ID Collection Date and Time Mortality in the 100% v/v 
(%) 

FR_CC1_Q_04072016_N August 3, 2016 @ 1059h 0 

FR_SP1_Q_04072016_N August 3, 2016 @ 0958h 0 
 
 
Table 2. Results for the 48-h Daphnia magna acute single-concentration screening toxicity tests. 

Sample ID Collection Date and Time  Mortality in the 100% v/v  
(%) 

FR_CC1_Q_04072016_N August 3, 2016 @ 1059h 0 
FR_SP1_Q_04072016_N  

[tested at 20ºC] 
August 3, 2016 @ 0958h 13.3 

FR_SP1_Q_04072016_N  
[tested at 10ºC] 

August 3, 2016 @ 0958h 0 

 
 
 
 
 
 
 



WO#16825 - 16826 

 

Nautilus Environmental Company Inc. 
8664 Commerce Court, Burnaby, BC, Canada, V5A 4N7 |+1 604 420 8773  

2 

Sample FR_SP1 was also tested with D. magna at 10ºC, which were concurrently initiated with 
the standard test (20ºC), as requested by the client. No additional rainbow trout tests were 
conducted. 
 
All control performance criteria were met and no deviations from the test protocols were 
observed. The results presented in this report relate only to the samples tested. 
 
 
 
 

 

 
 

 
  Reviewed By: 

Yvonne Lam, B.Sc.  Edmund Canaria, R.P.Bio. 
Laboratory Biologist  Senior Reviewer 

 
 
 



Rainbow Trout Summary Sheet 

Client: 

Work Order No.: 

Sample Information: 

Sample ID: 

Sample Date: 

Date Received: 

Sample Volume: 

Other: 

Dilution Water: 

Teele 

f JZ _ [( \_Q _ 011o7 2-<"(b-tJ 

/Ho 
716 

x').,., L 

start Dateffime: .:..A.:..' ... 'bL-'6 __ 1;_! 1o::...:..(o:J __ 
0
_
1_=-'h 

Test Species: Oncorhynchus mykiss 

Test Validity Criteria: 

;:: 90o/o control survival 

WO Ranges: 
T ('C) = 15 ± 1; DO (mg/L) = 7.0 to 10.3; pH = 5.5 to 8.5 

Type: Dechlorinated Municipal Tap Water 
Hardness (mg/L CaC03): I I 
Alkalinity (mg/L CaC03): 

Test Organism Information: 

Batch No.: 

Source: 

No. FishNolume (L): 

Loading Density (g/L): 

Mean Length± SD (mm): 
]o - )>-Range: ________ _ J I t. I 

Mean Weight± SD (g): Range: _0---'>_1'--_~_0_.S_>-__ _ 

Zinc Reference Toxicant Results: 

Reference Toxicant ID: 
Stock Solution ID: 

Date Initiated: 

96-h LCSO (95% CL): 

Reference Toxicant Mean and Historical Range: 
Reference Toxicant CV(%): 

Test Results: 

Reviewed by: Date reviewed: 

Version 1.4; Issued May29, 2015. 
Nautilus Environmental Company Inc. 



96-Hour Rainbow Trout Toxicity Test Data Sheet 

Client!Project#: / 

Sample l.D. 

W.0.# 

RBT Batch#: 

Date Collected/Time: 

Date Setup/Time: 
Sample Setup By: 

Thermometer: { ff'..if- 1. 

Cond./Salinity: 'L-

ltC/< 
F!Z.-U(,Q.. J'!O\co\IJ.,r---l 

lb'O"LS 
() \ i 1: lb t,, 

{\v.i)i Sf! b ( rA IOS-1 h 
l~c•~, 'Ii /lb - --({£ U '1. Ou~' 

v "E. c 

D.O. meter: 
pH meter: 

..,__, 

------

Number FishNolume: 

7-d % Mortality: () 
/o/ioL 

Total Pre-aeration Time (mins): _____ _::_>.::u _______ _ 

Aeration rate adjusted to 6.5 ± 1 mUminlL? (YIN): '/ 

Undiluted Samr le WQ 

Parameters lnitialWQ Adjustment 30 min WQ 

Temp °C It;. , / ;J.o 

pH /. C\ / I/.() 
D.O. (mg/L) '). 2 / /0 . I) 

Cond. (µSiem) 1 ll S'b 7 ('-/ ~ j 
Salinity (ppt) {), 1- / o r 

Concentration #Survivors Temperature (°C) Dissolved Oxygen (mg/L) pH Conductivity 
(µSiem) 

(% v/v) 1 2 4 24 48 72 96 0 24 48 72 96 0 24 48 72 96 0 24 48 72 96 0 96 

li\ I'-" \G I" Io 1r.v (j'. '), IP' fJ"_.JJ d'.o \O· 0 '1-1 'l 1 q. (, 1-1 . a l ·1 G 'l ,.~ (,. i &.'i 21 Ii; 
I 0 t> 10 10 I" 10 /j",() f,(.O j)",O l;j;U ( :[_rJ jO·O 1. b 'i. G q,l, 1.i '1 ·• t-1.- K- 2. i.1 t;. I I~ t'~ l'J61", 

Initials f,,L- "" "" ~-1.... ~/., r\, "" i;'. '"- EA- '(.\, .,, 
"" 'i'.L ~\,. l;,\. "'" "" a \~\.,_ '[,/_, (\ 

Sample Description/Comments: (\Qc,, 1 (vlur\er\ 1 f;/o pa,-f1;___,\o,1tS
1 

Olov,r(f\/ 

Fish Description at 96 h All .fh L Cl\?'l'l'av ke"-\-lk'1 Number of Stressed Fish at 96 h ys 
\-1 I 

Other Observations: -------------------------------------------------
Reviewed by: ~ Date Reviewed: t+z,'ff I (,.,, ·~ t(.,,. 

Version 2.3; Issued February 29, 2016 Nautilus Environmental Company Inc. 



Rainbow Trout Summary Sheet 

Client: \ e.c \c 

Work Order No.: 

Sample Information: 

Sample ID: 
Sample Date: · 

Date Received: 

Sample Volume: 

Other: 

Dilution Water: 

Ffl _Sf f _Q _0'101 :ioiLiJ 

A"'J 3 /Ho 
/\'•JS 716 

L Xz.o L 

. A"'°' '6 It' ;;;:., o °i o"' i 
Start Datefflme: _ _;,J'..,_ __ ..:....::o::...;_I_ uv __ -"' 

Test Species: Oncorhvnchus myl<iss 

Test Validity Criteria: 

;a 90% control survival 

WQ Ranges: 
T (°C) = 15±1; DO (mgil) = 7.0 to 10.3; pH= 5.5 to 8.5 

Type: Dechlorinated Municipal Tap Water 
Hardness (mg/L CaC03): 11 
Alkalinity (mg/L CaC03): 

Test Organism Information: 

Batch No.: 
Source: 

No. FishNolume (L): /0/10 
Loading Density (g/L): 

Mean Length ±SD (mm): 
Mean Weight± SD (g): 

26 -3 J Range: ________ _ 

Range: _,;:,,o_, '1.._11--'-o_. S;_S,____ __ 
30 :t I 

0' 't"f ;!:. c. "J 

Zinc Reference Toxicant Results: 

Reference Toxicant ID: 

Stock Solution ID: 

Date Initiated: 

96-h LC50 (95% CL): 

Reference Toxicant Mean and Historical Range: 

Reference Toxicant CV(%): 'to,• 

Test Results: Q' o v>1\o,-1Al\i.' o~t 'ib h0V1.rS. <.., t~e "'"'b(4tf•I 1ov'/,, {y(") 
<; c,m ~ . 

Reviewed by: Date reviewed: 

Version 1.4; Issued May 29, 2015. Nautilus Environmental Corripany Inc. 



96-Hour Rainbow Trout Toxicity Test Data Sheet 

Client/Project#: 

Samplel.D. 

W.0.# 
RBT Batch#: 

Date Collected/Time: 

Date Setup/Time: 
Sample Setup By: 

Thermometer: (fal ~ 1-

Cond./Salinity: ;z, 
----'"-----

1 e c\L 
f\z- <;r 1 . ''.J,.- o 'iv l 1'° 1 b .. 1J 

I (, ~ 1-):S" 
<ll l~lb (' 

A"'-~7116 (OS oqc;q v._ 
f\- L\~ ~ \_; ~ 0 tt o 0 k 

y- -1;(, 

D.O. meter: 
pH meter: 

2 

Number FishNolume: 

7-d % Mortality: 

10( 1uL 
0 

Total Pre-aeration Time (mins): )o ---------------
Aeration rate adjusted to 6.5 ± 1 mUmin/L? (Y/N): •I 

Undiluted Sample WQ 
Parameters Initial WQ Adjustment 30minWQ 

Temp °C I !'.J l r- 0 

pH l 'I 1.r 
D.O. (mg/L) ~. K j<J< <::. 

Cond. (µSiem) /)<.1- ii 2l 
Salinity (ppt) 0:7 ... o·t 

Concentration # SuNivors Temperature (°C) Dissolved Oxygen (mg/L) pH Conductivity 
(µSiem) 

(% v/v) 1 2 4 24 48 72 96 0 24 48 72 96 0 24 48 72 96 0 24 48 72 96 0 96 
(..-\\ JO r o I"' Io /f,.'l 11.0 !f,O IS'' r.o /<>10 '1-1 q,1 1-L ~ £ b 9 6 1 V1 ~.z Ir'/ 7. 1 s> 
lv\J ,o JD /U / ' /S- 0 (,(,\) IY·' ij",,.iJ 16-' tU·'' 'l:J q, 6 I(.\ \ .'l "(.) i. I ~-' g., l-1 1 l l 't l 1 ~I../ 

Initials ·isl, ;;iv ,,.. i:[L "" ~\.. "" ~ ]),(.. f: \. \.-., l ~ 'It• 1',1..- ;1,.. ;{.,\.. Vv µ b\. \(/V Pl 

Sample Description/Comments: Cini.1, (v/odf\f1 /J> /Jl1rf;cc,lr11 q. Odov-r(€<;f 

Fish Description at 96 h AH ft1k t\V~ cl\.r l t•<\i k1 
1---~-------------~ 

Number of Stressed Fish at 96 h J<5 

Other ObseNations: ______________________________________________ _ 

Reviewed by: ~ Date Reviewed: h /(p 1 "Pot(p 

Version 2.3; Issued February 29, 2016 Nautilus Environmental Company Inc. 



Daphnia magna Summary Sheet 

Client: 

Work Order No.: 
Start Date/Time: ~V'.:)JS..-\' D 

1 
WI b@. ~'lt5~ 

Test Species: _.,..,...::D::;a"'ph"'n.::.:ia::cm=ag"'n"'a'-----
Set up by: __ '~\~-----

Sample Information: 

Sample ID: 

Sample Date: 

Date Received: 

FR...c.c..\ -6<-ot.tol 1-nt"'-N 
~~ul>1' 3 1 wlb 

Test Validity Criteria: 

i?: 90% mean control survival {no more than 2 
mortalities in any control replicate) 

WQRanges: 
Sample Volume: T ('C) = 20 ± 2; DO (mg/L) = 3.6 to 9.4; pH = 6 to S.5 

Test Organism Information: 

Broodstock No.: 

Age of young (Day 0): <24 h 
Avg No. young per brood in previous 7 d: 

Mortality(%) in previous 7 d: IO 
Days to first brood: 

NaCl Reference ToxicanfResults: 

Reference Toxicant ID: 

Stock Solution ID: 

Date Initiated: 

48-h LCSO (95% CL): , <.\ l 2, 13\ - '-f, I ) g/LNaCL 

Reference Toxicant Mean and Historical Range: <f, 2- ( -:; , '2.. - S:, 0) g/L NaCL 

Reference Toxicant CV(%): IS ---'=0--------------

Test Results: 

Reviewed by: 
Date reviewed: 

Version 1.3; Issued JanuarY 26, 2011 
Nautilus Environmental 



Freshwater Acute 
48 Hour Toxicity Test Data Sheet 

Client: :f-eek 
Sample ID: FR-<<J-81. O 'to 11-oi\. iJ 

Start DatefTime: fl<~ vef ~ 1 Z... I b <? ~ IS~ 
No. Organisms/volume: -'1"'0ifc=o"'om=L _______ _ 

Work Order No.: _ _,!_.b,_t'i..,' _,,Mo"""--------- Test Organism: .::D"'.mc.;~"'a"'n"'a'---------
Set up by: __ '-1'-R.._-=-------

Thermometer: -fe ""fl'-\) DO meter: \)O - 2(; pH meter: pl-\-!/?:. . Cond./Salinity: C.- 2(~ 

Concentration Number of 
Live Organisms 

Rep 

A 

B 

c 
D 

A 

B 

c 
D 

A 

B 
c 
D 

A 

B 
c 
D 

A 

B 
c 
D 

A 
B 

c 
D 

24 48 

lo { {) 

(,0 \0 
(0 \0 

10 10 

IO \0 
\0 (0 

Technician Initials '>,\·,,l, ,_w"-

Hardness* 

No. 
Immobilized 

48 

0 
0 
0 

D 
0 
() 

\,\wJ 

Alkalinitv* 
Concentration *(m( /Las CaCo3) 

Control IMHW\ '4 lo r~a. 

Hiahest cone. '02..o '2..32-
Hardness adiusted 

Comments: 

Sample Description: 

Batch#: Q"\'U:l \lo ~ 7~d previous# young/brood: 

Reviewed by: ~ 
Version 1.8; Issued February 29, 2016 

Temperature 
(°C) 

Dissolved oxygen 
(mg/L) 

pH Conductivity 
(µSiem) 

024480244802448 0 48 

1_''_'_>·/-: ;,::::..::::,· .. _:./ ;(,-;·:"::·_::: i ,,_;'·-:-:: __ ·_: :-:-::::\<·--_-. 

'·· ···.· .·.·.· '; ... IL>. s:;. 

< i \'\· .':'. /> h(i'·• .,} • 

:•·:·1.:· ,,' ··< 1:,:::• .·•·. 

'· c:·. :..:·· .. ··> .' .. >1.·,;. •' ··:•.;y~ •:•c:'' .. <.· ... 
:-_:::.':·-:-:_ _-:::_ .. _,, __ - .. ---··";;:.: ... - :-<_:·:·.:><:>,T>J.\:.~, 1-~:;·:.:s:-; ::-\:. 1 .. ~; ·-:--:- ,_,;. -.. ,;_.~:>· 

'>• .. ........ . .. \.: I./> 
. ·· . 

</i., .. :./·. .•. . . . ... ,: 

\)\WI. IJ\\f\L \hl,V- '-'\~ \l\,\NV ''"' 

1m 1a u USu.enl AOIUSteu 

Terna <°C\ ".!), .s: ,,/ 

DO lmo/Ll ;:l. 9. / 
PH 1,"' ,, 

/ 

Cond (uS/cm l'-17\? / 
_/ 

Salinity fnnt) o. "1 / 

Mortality: Heartbeat checked under microscope 

'L:S Previous 7-d Mortality(%): 10 Day of 1st Brood:. ___ !--

Date reviewed: __ ~~~ ..... ~~-~-/_b~1_-z..o __ l_l,, ____ _ 

Nautilus Environmental Company lnc. 



Daphnia magna Summary Sheet 

Client: Start Dateffime: l\v~\J'i..--\' 5 ( W \ b @, 
Work Order No.: Test Species: __ ..=D"'a"'ph"'n"'ia,,_m=ag"'n""'a,__ __ _ 

Sample Information: 

Sample ID: 

Sample Date: 

Date Received: 

~ Sf\_&..-<0iol 'Wl \i~[\) 
~~s.-1' ) , 'lDlb 

Set up by: __ 'f._j_.._1 .. · -----

Test Validity Criteria: 

~ 90% mean control survival (no more than 2 
mortalities in any control replicate) 

WQRanges: 

Sample Volume: T (°C) = 20 ± 2; DO (mg/L) = 3.6 to 9.4; pH = 6 to 8.5 

Test Organism Information: 

Broodstock No.: 

Age of young (Day 0): 

Avg No. young per brood in previous 7 d: 

Mortality(%) in previous 7 d: 

Days to first brood: 

NaCl Reference Toxicant Results: 

Reference Toxicant ID: 

Stock Solution ID: 16No..o \ 
Date Initiated: 

48-h LC50 (95% CL): · ,ql 2..C\ - Lf, \ ) g/LNaCL 

Reference Toxicant Mean and Historical Range: lf-2..( "S, 2.--S.6) g/L NaCL 

Reference Toxicant CV(%): __!.! L-------------

Test Results: 

Reviewed by: Date reviewed: 

Version 1.3; Issued Januar).r 26, 2011 Nautilus Environmental 



Freshwater Acute 
48 Hour Toxicity Test Data Sheet 

Client: -r.ec.k (:FRD ) . Start DatefTime: j\~ s I 2..01 b E? oS '2-01,_ 
F=!L ":1P L Q _ 0 'i o ii,.., I !,,..,,fl,) No. Organisms/volume: _,_1 O"'l,,,20""0"-'m"'L'--------Sample ID: 

Work Order No.: 1 b$ Z..\o Test Organism:..::D:.::.m=ag.,n'"'a,__ _______ _ 
Set up by: __ '11\.i..:\'\L.::o; ______ _ 

Thermometer: fee •"!P'-11 DO meter: Do - 2( 3. pH meter: p 1-\- I /?:. . Cond./Salinity: c..- 2[~ 
Concentration Number of 

Live Organisms 

loo 

Rep 

A 

B 
c 
D 

A 

B 
c 
D 

A 

B 
c 
D 

A 

B 
c 
D 

A 

B 
c 
D 

A 

B 

c 
D 

Technician Initials 

24 

\0 
to 
\0 

(i' (I 

w0 
,.,.,c 

Hardness* 

48 

l.n 

to 
lo 

(O~ 
td1 

(_ f 

No. 
Immobilized 

48 
0 

0 
\) 

'° ("\ 

\ 

Alkalinih>' 

Concentration *fmi /Las CaCo31 

Control IMHW' '1fo I~ \J, 
Hinhest cone. ,30 '11-o 
Hardness adiusted 

Comments: 

Sample Description: 

Temperature 
(°C) 

Dissolved oxygen 
(mg/L) 

pH Conductivity 
(µSiem) 

024480244802448 0 48 

?Ao "',·- 7.o..o tV(> a.1 '0-'S ,, e ·1, h 1 '?:>55 ?,T:Z 
"i . ···· I .. :. .· •··· ·.·. ·. ,. '_.; ·> k•. •· ~ .... · 

I.: • i. :.i-.' · • • . . I·.<. •··· . .. ····· •• • i\ ..• :. •·· :• .• ·: • .. 
IS •......... , ./? .. 1. -·}: y•; ••:'•;'; •.i'X" ·.········. ". •· 

1o-v "" ol"1o-o '!."\ ~51 ?..lo 1rv 11 l_r;,/, · \\'i-S 
1.·•<" ···• · • ·.<· ·i">• < ·• ' ··· x· ••·· f'?i:f:3:;1 '·•·•··'• 
'""·,:· '· ;< •<··· 1,· i. I< •• i•' V'\ ··• •.".>> '·••>, '·. ··0 

,,:,~. ::· .. 1.:.·;~<-.?'·:, __ .. -.,, .. _ ... _ ..... ";:·_/::.;_: .. ,'-- __ ,_ :~:-_:. ~ '> -:.~-~;/:::~- ":"';···.'' '.'.::'.-:>~---:: 

. '" l".o·.1· · ·c 1·. :.: I·>···> · • ·· ·:c 
·"•/·1-.""'"il;;,"c'·:·l."L•··•• •:;• •T:.:•' i:':X 

1":":"0"' ••••.• ' 70 PJ?J ... •. ·•. •... ~ .. 
····· ··•>'" ···<··.• .·.·.. . 

...•. ' .· :. ..•. .. . . .. ,,. .•. .. . .. 
J,\J.L -.\\A.J\._ \},}JC\,_\,\~· ' . ~ l..\M,L 1-\,\'" " 

lrlflta '' , ustment 

Temo l"C\ 'U>....o 
DO lmn/L\ 'i'i.1 ./ 
nH I. '2.- / 
Cond (uS/cm I 'J ..L~ / 

Salinitv '"'"'It\ o.1 / 

eo 'U 

./ 

Mortality: Heartbeat checked under microscope 'f-CS 

AO 

' Batch#: Q] 'l, O ! lo\> 
7-d previous# young/brood: _-=7....'-"L,"- Previous 7-d Mortality (0/o).: ___ D ___ Day of 1st Brood.: _ _,'t'---

Reviewed by: 
Date reviewed: ---~"'---H-;-'-/-"/p._.,_"'X>'--....:(...;(.,c._ ___ _ 

Version 1.8; Issued February 29, 2016 
Nautilus Environmental Company Inc. 



Daphnia magna Summary Sheet 

Client: Start Date/Time: f1>1t'.jJS.--\ {'.) I 'WI b @- 0 '\ 2 S~ 
Work Order No.: Test Species: __ .:::D.:::a"'eh:.:n:.:.:ia'-'m=ag"'n"'a'-----

Set up by: __ \.{_,_V'J...-___ _ 

Sample Information: 

Sample ID: 

Sample Date: 

Date Received: 

FR-sf'\_ i&- o<.j "1 i.o1\...N 
fl.. ":Jl.l' S.{ 3 I 'lol b 

Test Validity Criteria: 

~ 90% mean control survival (no more than 2 
mortalities in any control replicate) 

WQRanges: 
Sample Volume: T (°C) = 20 ± 2; DO (mg/L) = 3.6 to 9.4; pH = 6 to 8.5 

Test Organism Information: 

Broodstock No.: 

Age of young (Day 0): <24 h 
Avg No. young per brood in previous 7 d: 

Mortality(%) in previous 7 d: 0 
Days to first brood: 

NaCl Reference ToxicanfResults: 

Reference Toxicant ID: 

Stock Solution ID: i6No,O I 
Date Initiated: 

48-h LCSO (95% CL): . 1<f. l '2..5 - l.t, j ) g/LNaCL 

Reference Toxicant Mean and Historical Range: Lf-, 2-( 12 -S..(2) g/L NaCL 

Reference Toxicant CV(%): IS 
--'"'----------~ 

Reviewed by: Date reviewed: 

Version 1.3; Issued JanuarY 26, 2011 
Nautilus Environmental 



Freshwater Acute 
48 Hour Toxicity Test Data Sheet 

Client: t"{t,k l !=-RO J Start Date/Time: MvM ~. 2.Dl(o <? 0 1 z,s;~ 
E-R--'3;01 - Ge c'to 1 Zot b;J\) No. Organisms/volume: ......!1~0i::2~00o!!.m'!!L,__ _____ _ Sample ID: 

Work Order No.: ~b i(i L\e Test Organism: _,,D'".m""a"'g"'n""a _______ _ 
Set up by: __ ,It.::'-"':::·~:::_ ______ _ 

Thermometer: 4-e owp'"""IJ DO meter: Do - 2( 3i pH meter: p 1-i ·• I /?:. . cond./Salinity: C..- 2[.?:> 

Concentration 

loo 

Number of 
Live Organisms 

Rep 

A 

B 
c 
D 

A 

B 
c 
D 

A 

B 
c 
D 

A 

B 
c 
D 

A 

B 

c 
D 

A 
B 

c 
D 

24 

fo 

10 
tO 

I t1 

(0 

{<> 

48 

''~ 10 

ID 
. 

10~ 

toi.0 
i,00.. 

No. 
Immobilized 

48 
() 

0 
0 

0 
0 

lY 0 

Technician Initials \\J\L "'-\VV\._ 

Concentration 

Control MHW CJ 
Hi hest cone. 

Hardness ad·usted 

Comments: '9<;\\i,\.J 

Sample Description: 

Temperature 
('C) 

Dissolved oxygen 
(mg/L) 

pH Conductivity 
(µSiem) 

0 24 48 0 24 48 0 24 48 0 48 

I<"'./ ;;·:\.'::·.·s· .•·. · ·• ''t·: J1f··· c·•··• 
1<,D !Lo t..O-S 10."i ·-~IQ'\ II 1..P.11'\ 17.."L-z. \uS\ 

. ·.·· .• : I:"' • . ~·.('':: '· .. "'" I • 

I• .• :."; ..• .,·.: ... <):····· :•7 G .::· ·.· 

·<"."'······•·< 1:.-\,;. · .. 
•• . ·. ::·.-c .. > ·, ,._, .r. •.• 

·:;;.· ::cb:<v1 ... : .· ... ,:E 
•< .. f."'' •.•. :· I>•"( .. <..:::-.:<•: <1·.·····: 

Int IB) u 

Temo l'C\ if,D 
DO (moll\ r.o_ '1 

IDH I, I 
Cond CuS/cm 132-v 
Salinitv fn'1tl 0.1 

.. • .. 

h.u1UStmen1 

/ 
/ 

, __ .·,-,- .,.-.,-r_ .. .- .· 

: . ·: 

•••• •• 

us tea 

./ 

./ 

Batch#: 19 l Ul \ G l} 
7-d previous# young/brood: 2lo Previous 7-d Mortality('%): O Day of 1st Brood.:_--'~'----

Reviewed by: 
Date reviewed: ---~"----r'\---/...:0_,,_7-c __ it.,, ____ _ 

Version 1.8; Issued February 29, 2016 
Nautilus Environmental Company Inc. 



Client: }f_c:\"-

W.0.#: \t~'.).b Hardness and Alkalinity Datasheet 

Alkalinity Hardness 

Volume of 
Sample (ml) 0.02N (ml) of 0.02N Sample 0.01M Total 
Volume HCUH2S04 HCUH2S04 Total Alkalinity Volume EDTA Hardness 

Sample ID Sample Date (ml) used to pH 4.5 used to pH 4.2 (mg/lCaC03) (ml) Used (ml) (mg/l CaC03) Technician 

fl'._tt:L-G_ .• oqo lt.-Oi\o "' <A. "O {l (,, S'o ll.& \2. 0 );;2 w'° e.2 820 let.. 
rt..SYi &- (:10' i I !N \ .11\ • 1- ~tO I ::i-1 ':}:Sv l 

" 'fe1 1-o! 1.-N ~\O't ~ J. '11.\-l ~\.\:.-::\- 4'1"'+ "" ''!· 8 ''1-<lo ·4' 

tv\1..-1.w 12. 2-.:> ~r ('.,,,). '£ii ( (, ~0 «,_ '> ·;. (.,, ("""' So lf, -e 9 k, 'f"'\i,_ 

M\c\w e L.0'C -\; .\.i ·s_ ct '?,, s (.,\::, J.; 't.~ ~ (;, -Ii 

·-

Notes. ~J; ~I W. \tl. -fu lCO;,,.i w/ \!11 ""'tA~r. 

Reviewed by: ~ Date Reviewed: ~ Lf?, 'Potl,. 

Version 1.0 Issued June 26, 2006 Nautilus Environmental 



Teck I 
I 

- --
coc m, 20 l 60803-1323 TURNAROUND TIME: RUSH: 

Jij!i:~-- } ffi:'.-~" "<:! "";~IJl_tt~g:JJRlsP ;(:cWH 
,., Facility Name I Job# Fording River Operation .,; ri- Lab Name Nautilus Enviromt)~atal Reodrt Fonnat I Distribution cx<el PDF EDD ---

Project Manager Lee Wilm 
__ ,.-'·Email ---

Address PO Box 100 

City Elkford 

Postal Code YOB JHO 
··--· 

Phone Number 1-250-865-5289 

-
l\!MJl.milifnilli'!lrLS 

Field 
Sample ID Sample Location Matrix 

) FR_CCI_Q_04072016_N D 
1:) 

FR_ CCI ws 

) FR_SPI_Q_04072016_N FR_SPl ws 

---

--

- 1S~i;;1- • -: &S~Illl<l'i!Jl!! . 

':i"-"rf l,. ~~c~\p-H">. 
(9 C lpyJ' I "o CP ~et>f' \ l\o c ,\,,vi' I IV.J ~cul":tv 

@ c(&r I No coLeuJ 
1 

f\..c D clo vJ' \ A., ioe..M\wl <{ ~ 

. ' 
Regular (default X 

Priori Iv (2¥3 business davs)- 50% surchar~e 
Emern:encv (} Business Dav) - I OOo/o surchari"e 

For Emewencv <1 Dav, ASAP or Weekend ~Contact ALS 

---

Province IBC 

Counrty I Canada 

0 

~ 
(:_ 
:g 
11 
::;: 
~ 
0 

1i Time ~ 

"' Date (24hc) 

2016/08/03 10:59 

> 2016/08/03 09:58 

: 

-< 
"- :·-_ 

I < 

...•. -,-· 
: 

---
,:_ 

-... t 
- -

- l!JJ-~11:1-<l:!\!\l 

~')\"' 
,, ,_' 

Sampler's Name 

Sampler's Signature 

Lab Contact Email l: Lee.-W1fm@t€cl::com " .,,'.: -~ x 
Em<!.tl --- / N€il.Macd~-na~~ck.borti 

--
--· Email 2: cr-_r x . - ··~I 

Address 8664 Commerce Court Email 3: ---- \".' .y -:··: - '. . . -teckcoal@eriuisonl!ne.cdm x. -

City Burnaby Province BC PO number . .· . ·. . 

Postal Code V5A4N7 Country Canada 
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Nautilus Environmental Company Inc. 
8664 Commerce Court, Burnaby, BC, Canada, V5A 4N7 |+1 604 420 8773  

 

 
Teck Coal / Fording River Operation Report Date: August 18, 2016 
ATTN: Lee Wilm Work Order: 16830 
P.O. Box 100   
Elkford, BC  
V0B 1H0  
 

Data Report 
  

Species: Daphnia magna 
Protocol: EPS 1/RM/14 (Second Ed. 2000 with 2016 amendments) 

 
 
Table 1. Results for the 48-h Daphnia magna acute LC50 toxicity tests. 

Sample ID Collection Date and Time  48-h LC50 (%v/v) 
[95% CL] 

GH_CC1-WS-201608081334  
[tested at 20ºC] 

August 8, 2016 @ 1334h 
77.1 

[67.2 – 88.4] 
GH_CC1-WS-201608081334  

[tested at 10ºC] 
August 8, 2016 @ 1334h >100 

CL = Confidence Limits. 
 
 
Sample GH_CC1 was tested with D. magna at 10ºC, which were concurrently initiated with the 
standard test (20ºC), as requested by the client.  
 
All control performance criteria were met and no deviations from the test protocols were 
observed. The results presented in this report relate only to the sample tested. 
 
 
 
 

 

 
 

 
  Reviewed By: 

Yvonne Lam, B.Sc.  Edmund Canaria, R.P.Bio. 
Laboratory Biologist  Senior Reviewer 

 
 
 



Daphnia magna Summary Sheet 

Client: 

Work Order No.: 

Sample Information: 

Sample ID: 

Sample Date: 

G-\.\-C(.j,-W$-'2..o \ \... O~~ \3,;~ 
P-~D'~-j '?:i l 'J-,0~(, 

Date Received: 

Sample Volume: 

Test Organism Information: 

Broodstock No.: 

Age of young (Day 0): <24 h 

Avg No. young per brood in previous 7 d: 

Mortality(%) in previous 7 d: 

Days to first brood: 

NaCl Reference Toxicant Results: 

Reference Toxicant ID: 

Stock Solution ID: 

Date Initiated: 

Start Datemme: ~~~i °tr 2-<Jf(o <? IS.>$~ 
Test Species: __ ~D~a~phe!!n.!!!ia,_m=ag.,,n"'a,__ __ _ 

Set up by: __ -'N_,__,_L-=-----

Test Validity Criteria: 

C!! 90% mean control survival and/or mobility and S2 
daphnids exibit immobility and/or mortality in any 

single control replicate. 

WO Ranges: 

T (°C) = 20 ± 2; DO (mg/L) = 3.6 to 9.4; pH = 6 to 8.5 

48-h LC50 (95% CL): :>, ( ~ Dj- 'f, \) g/LNaCL 

Reference Toxicant Mean and Historical Range:£\-, 'L ( ?,, 2~ S.fo) g/L NaCL 

Reference Toxicant CV(%): l5 --"""--------------

Test Results: 

Reviewed by: Date reviewed: --~-=c+.1--'--{1-c..,,.'--'71J::...;;.'-t(p~ 

Version 1.5; Issued Sep. 30, 2015 
Nautilus Environmental Company !nc. 



Freshwater Acute 
48 Hour Toxicity Test Data Sheet 

Client: '\et,k ("f'IZD) Start Date/Time: ~,_,>:')f <1,, Z,Of,{; ~IS)~~ 
Sample ID: \..'-I-\-((\ _W5>-Tul6e%o€:) \''.?>3~ No, Organisms/volume:_,_1,,,0/::20'-"0""m"'"L _____ _ 
Work Order No,: llo'C?::? Test Organism: _.,O~,m=ag'iln,,,a:__ ______ _ 

Set up by:_....:i=~-------

Thermometer: -\"ew.p·-\\ DOmeter: pc--2-{'':> pHmeter: pH-HZ, CondJSaliniiy: C-2 /_3, 

Concentration 

(<E t-0"\..) 
( '(" vl-v) 

1ao 

Number of No, Temperature 
(°C) 

Dissolved oxygen 
(mg/L) 

pH Conductivity 
(µSiem) Live Organisms Immobilized 

Rep 1------l------1------1--~-~--+----r--....---+---.---I 
24 48 

A tR> l,o 

B 

c 
D 

A Co (o 

B 

c 
D 

A 

B 

V> (O 

48 

" ) 

n 

'2o.r l&,i) (;o-0 9'.i., '5.<; 11-•S: ~I,') 
i'fc;. I<." I/:.:,<:: ... ,.·. ~ ., ... g 

l:·/:L: .::·\/;</I"":. ~r;: 
I.< \: It. < I .<1 > 1---S ~ : , 
'loo l1n-o 'l))-0 I ;A{ \J-"· '"'\ 

24 48 0 48 

351-- l"<t-. ~ 
':/':V: I : ,, 

!·'.'</::/;-,./-: '- _. :_,·.~·-> :' -

1.::'-'. \ __ :·. 1 ·:._<:._:.:··.:.:1:.<::;'-·:>.: l :·_· ->' :: 1\,.i'-) ·"'.: ·C<.. I-~ :::>_.:,_ :?:::. 

1·:':'.• : ;: .::c:·. \;i':i;;r'':,/'L;:' > .. ··-I. 'i-.< 
'·:.:>!'··:::·: ·'1:'" :••::>·':::.S':r ', ~_,, . -··.· .. 
£,o-'(ho.o 1oo ~4 l't",.,S ,(..11,"l 1,' l' ~-·? a <:S. 
: .. ·:. . ..: •: ·1 • . J·-<·· 1,,·::· 1:.: :· ... L :. ':. :·/L:. 

c .::.··. •' .- ---.. - --' ,",', ·:· ', ·: .· .. ; _:·.-:.·:·- .. !:;-::-,,.-.:-;:: 1:·.;:.: ... :-.;_,-· -.,-. , _ _.:- -'- !>-=-::~_-.·; ._:·: .... _:/ ,-- ' -

D . , .-·.· -.· -..·: , ..... c '·., '-; .. ,._ .. : . . ,'!'/·1:: :( • · .. _, •. 

A [D lO 0 bQ ')-0.-0 7,v-o ii.t- <&c. l?i.1f ,; ""(.,9, . iv+<::: l,..(1 
B :: i: : .. : :,,"--• "\ .. · -' ·' ... , '•• : ' ,/ ' ...... 

C i".-0::.':;: : .. : ",_:_· ,· >l·.• .. ;;;L' 'i " ::: • . ·: 

A i ,..,<!'.; 1 "J' ·-Z, i.' J.o,o ?Alo '\. \ '?J,C, :i,,f • D 1; (, £:> ~ (,10 ">i SO 
B ' j•:/ :•/:: .. 1:·· .. , ... " , .. .,-:.,: 
c ': --1'.·"<I>.·· '/ I• ,-; )<: f;N :: >::/ 
D 

Technician Initials 

_- ,:~- _____ ,-,-: i<;··:\·__ .J.:_.-:_.=:· .. c;;-_: -: r- _::;f'.;:·<:--_ 1-- _::_.. .:o'.-'. 

\,,{""'- """"" \~ "'"" '-1""-' ~1vJ-..l,v., ... 

Hardness" Alkalinitv* 

Concentration •1m IL as CaCo3\ 

Control IMHW\ roo -nc, 
HinheSt cone. "2.\10 't1'0 
Hardness adiusted -- ·--··-

t9 \ i~ ·' r (j;J • Comments: p.M.CJftT'-H Rn '=""lhR DclClpH'<>.1'-$ "I\ 
. . ·""""*"-ti d,;:]i o\'io,,_;~ b<><l\m 

Sample Descnpt1on: cU.w I, . /\JO C<>\ovr I Mo 0civo,,,.. .. , "'° p°'-rfl Cv\l,\,fQ) 

Mortality: Heartbeat checked under microscope '-\1> 

Batch#: 012.o\b~ 7-d previous#younglbrood: "LS Previous 7-d Mortality(%): Q Day of 1st Brood.:_~-'.>!'---

Date reviewed: ----'kr-=-1+· --'i-'1'"-
1 
-~"'--"--'-1,,,,&:__ __ _ Reviewed by: 

Version 1.8; Issued February 29, 2016 
Nautilus Environmental Company Inc. 



CETIS Analytical Report Report Date: 

Test Code: 

17 Aug-16 13:26 (p 1 of 2) 

16830 I 17-9681-0436 

Daphnia magna 48-h Acute Survival Test Nautilus Environmental 

Analysis ID: 05-8997-5710 Endpoint: 48h Survival Rate CETIS Version: CETISv1 .8.7 

Analyzed: 17 Aug-1613:26 Analysis: Trimmed Spearman-Karber Official Results: Yes 

Batch ID: 02-0431-4964 Test Type: Survival ( 48h) Analyst: Yvonne Lam 

Start Date: 09 Aug-16 15:35 Protocol: EC/EPS 1/RM/14 Diluent: Mod-Hard Synthetic Water 

Ending Date: 11 Aug-1615:15 Species: Daphnia magna Brine: 

Duration: 48h Source: Jn-House Culture Age: 

Sample ID: 11-8687-5577 Code: 46BE4889 Client: Teck Coar 

Sample Date: 08 Aug-16 13:34 Material: Water Sample Project: 

Receive Date: 09 Aug-16 12:10 Source: Teck Coal (TECK COAL) 

Sample Age: 26h (14.8 °C) Station: GH_CC1-WS-201608081334 

Trimmed Spearman-Karber Estimates 

Threshold Option Threshold Trim Mu Sigma EC50 95% LCL 95o/o UCL 

Control Threshold 0 20.00o/o 1.887 0.02975 77.11 67.24 88.43 

48h Survival Rate Summary 

C-% Control Type Count Mean Min 

0 Negative Control 1 

6.25 

12.5 

25 

50 

100 0.2 0.2 

48h Survival Rate Detail 

C-% Control Type Rep 1 

0 Negative Control 1 

6.25 1 

12.5 

25 

50 

100 0.2 

48h Survival Rate Binomials 

C-o/a Control Type Rep 1 

0 Negative Control 10/1 O 

6.25 10/10 

12.5 10/10 

25 10/10 

50 10/10 

100 2110 

000-469-187-2 

Calculated Variate(A/B) 

Max Std Err Std Dev CV0/o 
0 0 O.Oo/o 
0 0 0.0% 
0 0 0.0% 
0 0 0.0% 
0 0 0.0% 

0.2 0 0 0.0% 

CETIS'M v1.8.7.16 

o/oEffect A 

0.0% 10 

0.0% 10 

0.0% 10 

O.Oo/a 10 

0.0% 10 

80.0% 2 

Analyst: __ _ 

B 

10 

10 

10 

10 

10 

10 

~ 

·A'us- /'t(J(p 
QA: __ _ 



CETIS Analytical Report 

Daphnia magna 48~h Acute Survival Test 

Analysis ID: 05-8997-5710 
Analyzed: 17 Aug-1613:26 

Graphics 

000-469-187-2 

Endpoint: 48h Survival Rate 
Analysis: Trimmed Spearman·K§rber 

CETIS'M v1.8.7.16 

Report Date: 
Test Code: 

17 Aug-16 13:26 (p 2 of 2) 

16830 117-9681-0436 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst:. __ _ QA: __ _ 



Daphnia magna Summary Sheet 

Client: 

Work Order No.: 

Sample Information: 

Sample ID: <rt\_C(\-W-S,-1..0lloo\';o't_i\?:,?,~ 
Sample Date: f'>.~'.l(\ £i l.oLb 
Date Received: P.,~\lsrl q1 2.-"ifo 
Sample Volume: L.\ y t' L. · \ 

Test Organism Information: 

Broodstock No.: 

Age of young (Day 0): <24 h 

Avg No. young per brood in previous 7 d: 

Mortality(%) in previous 7 d: 

Days to first brood: 

NaCl Reference Toxicant Results: 

Reference Toxicant ID: 

Stock Solution ID: 

Date Initiated: 

0 

Start Dateffime: ~l.1'rl °1
1 

'2.0lb e 1$4'0~ 
Test Species: __ ..=O"'ap"'h"'n"'ia'-'m=ag"'n"'a ___ _ 

Set up by: _'-N"'--'-L=------

Test Validity Criteria: 

~ 90% mean control survival and/or mobility and S2 
daphnids exibit immobility and/or mortality in any 

single control replicate. 

WQRanges: 
T ('C) = 20 ± 2; DO (mg/L) = 3.6 to 9.4; pH = 6 to 8.5 

48-h LC50 (95% CL): ;-. ('2...0\- "f, 1) g/LNaCL 

Reference Toxicant Mean and Historical Range: l\:-"L ( ·~,_ 2~ S, lo) 9/L NaCL 

Reference Toxicant CV(%): 15 -"'""------------

Test Results: ~ 4iih 
+es+"'.il s{ 10·<:.. · 

)[eo'f.. Cvlv~ 
I 

Reviewed by: Date reviewed: --~~"""'?F---'-19,,,_,_1 -''#o'--"'l<..>lo 

Version 1.5; Issued Sep. 30, 2015 Nautilus Env!ronmental Company Inc. 



Freshwater Acute 
48 Hour Toxicity Test Data Sheet 

Client: le t.k C.f/2.0 j 
Sample ID: &f\..(C\-w-$ _~1\, of,ot2i?3fl 
Work Order No.: ~'\:i-1€;..,·'~>~Q~---------

Start Dateffime: A~v?sf l\r ?..<> t (0 c:' I :S 'i O L, 
No. Organisms/volume: --'1-"'0t"'2=coo"d"'m"'L=-------

Test Organism: .=D"'.m"-""ag,,,n,,,a _______ _ 

Set up by: ''-IC.... 

Thermometer: --\-~vvy?·-1\ DO meter: !?0 ·-2.(~ pH meter: pH- I! S Cond./Salinity: C-2 f.> 
Concentration Number of Temperature 

('C) 
Dissolved oxygen 

(mg/L) 
pH Conductivity 

(µSiem) ((:} toDc') 

( '{o \) l'I) 
Live Organisms lmm~~i-lized 

Rep l---r--l------l---.--r---l--,---,...--1--r----ir--t--.---J 
24 48 

A l'D {,() 
B 

c 
D 

A [D rn 
B 

c 
D 

A 10 l.0 
B 

c 
D 
A 1n \0 

B 

c 
D 
A ( n f() 

B 

c 

48 

0 

0 

0 

0 

D -"' 
100 A [,f} ¥,-

8 
c 
D 

Technician Initials 

Hardness* Alkalinitv• 

Concentration •tm< Las CaCo3) 

Control (MHW) LOO l't 
HiaheSt cone. 1-<f!,O <f%b 
Hardness adiusted -

0 24 48 0 24 48 0 24 48 0 48 

-.'.:·< .::; i-; - -::-;>;.·-, i··::·..-::·:_,\-:· 1-;,2.::Y_~>;: "'-· __ -,,:;,_ ·-· :~>-'/ :.<::;:;:..)>'· I/-'::::-~<~- -., __ 

11,<;"° \De<_; (O.S, IQV to-1 lQ'.i\ 11. \, 11,l .~ ;;""- (o(Z... 
. -····-·· .. -. •/ · -·-- < ,.. :;-.-?;• -: .. ···-'· ........ x·.s:·:.· 

1 :· • .< • "'• > : 2'"·• """'° :·r ~ · ·· · 
; o.·: ·:•:. · .. :.: ·:: :·:: •:•:<•P ··:.· .• 
11.5 to·S ;oe. \o.v(D· l\-~ 1.1 TB 'l' >o 'fl'-15 
:>.•·>·--'"<•:,·: .. ·· ...... '"">.• ·-·· ····- ..... :· .. ·--·---··:.-;. 

,. ·-- ... ·... . . • · .... < ).• . . • •. / .:.:: ..•. : 

.·.,,.•;;,") : .. ·'• <'> . > ·-· •:.· 
I i,s; ( o C i o:S: Io 2.- la.5\l;, \ ("),"' • • 0 , 1 )'i 

. .. , .. _ .. 
':\/,;i•<_-:•,c --·r·· \S"··· :: .. ~ ,.\./•. 
llr>: (o-5 lo'> \O?,(lkl lo.~ 1.'11)1 -1.0 -~310 32.10 

'·• .,.. · ... 

us men 

. 
Comments: d) f<'>c1.r»-\-"-k ~ ~J_-:\J.I',.,. O~o...0""' oc, Nl!ll-=brffu""'_ Mortality: Heartbeat checked under microscope \,! ~ 

. . © pN1~\r'i..f!t-tz ,),, fu<f~ ~ . . . · 
Sample Descnpt1on: d1."'f,, 00> c.l•l)l'i "" col,,;¥ 

1 
,,,., pcv-f(cv\~, 

Batch#: -{j\""UJl (o ~ 7-d previous# young/brood: V\o Previous 7-d Mortality(%): __ () ___ Day of 1st Brood: ___ °\-+-
~ Reviewed by: 

Version 1.6; Issued February 29, 2016 

Date reviewed: __ ~~l--"-+l--'-(_..·t +,_.h_..:.J_(.., ____ _ 
Nautilus Environmental Company !nc. 



Client: le.ch 
w.o.#: 10.q30 Hardness and Alkalinity Datasheet 

Alkalinity Hardness 

Volume of 
Sample (ml) 0.02N (ml) of0.02N Sample 0.01M Total 
Volume HCUH2S04 HCUH2S04 Total Alkalinity Volume EDTA Hardness 

Sample ID Sample Date (ml) used to pH 4.5 used to pH 4.2 (mg/lCaCO,) (ml) Used (ml) (mg/l CaC03) Technician 

Ct\-\. CC 1. .. "''\;..,.?.cf i,., f\u&, "\II L <;o 25. 4 1~."\ 1.{tlil' (0(]) Cl.i-1- ~l~ ll<... 

c'OC©\ "!>)'-\ - t!}O\ 
v 

~\/.(.. 

- ~"IO'i ~ )() ;).4.&\ 1S·4 uJI,{( 10~ 14.3 '.ll\:3o llL. 

Mt-\V() 0 ?0~l I.\ • '1/jb /!50 '<:;,, s l{.o ·1 (,, 70 ·s .. o t.oo '/'VI."-
Mhw e Co•c__ -J., So "?,. 'b 3,)\ I<.\ ')0 S-,o (Oo '-fv.c.. 

' 

'" Notes:l.Yti(\\f-\-~.~ ·~o \00 ML w I DI.. wo,te.f', 

Reviewed by: ~- Date Reviewed: k:& /·9 /11(,, 
< I 

Version 1.0 Issued June 26, 2006 Nautilus Environmental 



Teck C----·-1 
COC ID: 20160808-1406 TURNAROUND TIME: 

1"ct!_f!tENTJN~O!;-;; ,;;;;:trttf~j-§;:z 
,'i Facility Name I Job#IFordini River Operation _; 

' Lab Name I Nautilus EnvironnJ¥ntal 

1----- Project M_anagerl Lee Wilm 
Email ' / 

Lab Contact 
Em[!il 1-· 

Address I PO Box 100 Address I 8664 Commerce Court 

City! E!kford !Province !BC I CityjBumaby !Province 

f-----------fostal Code YOB !HO Country Canada Country 
Phone Number 1-250-865-5289 
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8664 Commerce Court, Burnaby, BC V5A 4N7 

 

 

 

Acute Toxicity Test Results 

Sample collected October 5, 2016 
 

Final Report 
 

March 29, 2017 

 
 
 
 
 

Submitted to:    Teck Coal / Fording River Operations 
Elkford, BC 



 
 

 
WO#161077 - 161078 Nautilus Environmental Company Inc. 1 
 

SAMPLE INFORMATION 

Sample ID 

Dates 
Receipt 
temp. Collected Received 

Rainbow 
trout 

test initiation 

Daphnia 
magna  

test initiation 

FR_CC1_Q_03102016_N 05-Oct-16 at 
1205h 

06-Oct-16 
at 1225h 

06-Oct-16 at 
1545h 

06-Oct-16 at 
1400h 11.6°C 

 

TESTS 

• Rainbow trout 96-h single concentration screening test  
• Daphnia magna 48-h single concentration screening test  

 

RESULTS 

Toxicity test results 

Sample ID Percent mortality in 100% (v/v) sample  
Rainbow trout Daphnia magna 

FR_CC1_Q_03102016_N 0 0 

 

Data for all samples listed on the chain of custody have been provided in a separate report. 

 

 
 
 
 
 
 
 
 
 
 



 
 

 
WO#161077 - 161078 Nautilus Environmental Company Inc. 2 
 

QA/QC 

QA/QC summary Rainbow trout Daphnia magna 
Reference toxicant LC50 (95% CI) 70.7 (52.0 – 96.3) µg/L Zn1 4.2 (3.7 – 4.8) g/L NaCl2 

Reference toxicant historical mean  
(2 SD range) 63.9 (25.2 – 162.1) µg/L Zn 4.1 (3.0 – 5.4) g/L NaCl 

Reference toxicant CV 59% 16% 

Organism health history Acceptable Acceptable 

Protocol deviations None None 

Water quality range deviations None None 

Control performance Acceptable Acceptable 

Test performance Valid Valid 
1 Test date: September 28, 2016; 2 Test Date: October 12, 2016, LC = Lethal Concentration, SD = Standard Deviation,  
CV = Coefficient of Variation 
 
 
 
 
 

       
Report By:  Reviewed By: 
Yvonne Lam, B.Sc.  Edmund Canaria, R.P.Bio 
Laboratory Biologist  Senior Analyst 

 

 

 

 

 
 
This report has been prepared by Nautilus Environmental Company Inc. based on data and/or samples 
provided by our client and the results of this study are for their sole benefit.  Any reliance on the data by a 
third party is at the sole and exclusive risk of that party.  The results presented here relate only to the 
samples tested. 



 
 

 
 

 

APPENDIX A – Summary of test conditions 



 
 

 
 

Table 1. Summary of test conditions: 96-h rainbow trout (Oncorhynchus mykiss) 
single concentration test. 

Test species Oncorhynchus mykiss 
Organism source Hatchery  
Organism age Juvenile 
Test type Static 
Test duration 96 hours 
Test vessel 20-L glass aquarium 
Test volume 10 to 20 L (depending on size of fish) 
Test solution depth ≥15 cm 
Test concentrations 100% (undiluted) sample, plus laboratory control 
Test replicates 1 per treatment 
Number of organisms 10 per replicate 
Control/dilution water Dechlorinated Metro Vancouver municipal tapwater 
Test solution renewal None 
Test temperature 15 ± 1°C 
Feeding None 
Light intensity 100 to 500 lux 
Photoperiod 16 hours light / 8 hours dark 
Aeration 6.5 ± 1 mL/min/L 

Test measurements 

Temperature, dissolved oxygen and pH measured daily; 
salinity measured in the undiluted sample at test initiation; 
conductivity measured at test initiation and termination; 
survival checked daily 

Test protocol 
Environment Canada (2000), EPS 1/RM/13, with 2007 & 2016 
amendments 

Test endpoints Survival 
Test acceptability criterion for controls Survival ≥90% 
Reference toxicant Zinc (added as ZnCl2) 

  



 
 

 
 

Table 2. Summary of test conditions: 48-h Daphnia magna single concentration test. 

Test species Daphnia magna 
Organism source In-house culture 
Organism age <24-hour old neonates 
Test type Static 
Test duration 48 hours 
Test vessel 250-mL glass beaker 
Test volume 200 mL 
Test solution depth 6 cm 
Test concentrations 100% (undiluted) sample, plus laboratory control 
Test replicates 3 per treatment 
Number of organisms 10 per replicate 
Control/dilution water Moderately-hard reconstituted water + 2.5 µg/L Se 
Test solution renewal None 
Test temperature 20 ± 2°C 
Feeding None 
Light intensity 400 to 800 lux 
Photoperiod 16 hours light / 8 hours dark 
Aeration None 

Test measurements 

Temperature, dissolved oxygen and pH measured daily; 
salinity, hardness and alkalinity measured in the undiluted 
sample at test initiation; conductivity measured at test 
initiation and termination; survival checked daily 

Test protocol 
Environment Canada (2000), EPS 1/RM/14, with 2016 
amendments 

Test endpoints Survival  
Test acceptability criterion for controls Survival ≥90% 
Reference toxicant Sodium chloride (NaCl) 

 



 
 

 
 

APPENDIX B – Toxicity test data 



Rainbow Trout Summary Sheet 

Client: 

Work Order No.: 

Sample Information: 

Sample ID: 

Sample Date: 

Date Received: 

Sample Volume: 

Other:'· .•. 

Dilution Water: 

Te.ck l t °' 1 C i:izo) 

l6101i 

"FR-Cc LO __ o~ 1~20/£ ... 1\J 

Oci & ~I l 
ovt hl0 

l )(~O L 

'""-t / /I I D I 54 ~ t,, Start Date/Time: vL, IP ltJ \ w ' 

Test Species: Oncorhynchus mykiss 

Test Validity Criteria: 

::::: 90o/o control survival 

WQ Ranges: 
T ('C) = 15±1; DO (mg/L) = 7.0 to 10.3; pH= 5.5 to 8.5 

Type: Dechlorinated Municipal Tap Water 
Hardness (mg/L CaC03): ;o 
Alkalinity (mg/L CaC03): I I 

Test Organism lnformatjon: 

Batch No.: 

Source: 

No. FishNolume (L): 10 /i L 
Loading Density (g/L): 

Mean Length ±SD (mm): 

Mean Weight± SD (g): 

IJ' 50 
Range: __ z._<r:,.-· ----"->-'If=.__ __ 

0 . 
Range: ~6=-· ::.:d....1!__:~__:0:...f"".''-'"'----

Zinc Reference Toxicant Results: 

Reference Toxicant ID: k.J Zn. 50 
Stock Solution ID: 

Date Initiated: 

96-h. LC50 (95% CL): 

Reference Toxicant Mean and Historical Range: 

Reference Toxicant CV(%): 

Test Results: o/. 

Reviewed by: Date reviewed: Ocio/.d.-{ 90, 01,01(,,, 

Version 1.4; Issued May 29, 2015. 
Nautftus Environmental Company Inc. 



96-Hour Rainbow Trout Toxicity Test Data Sheet 

Client/Project#: Te LIL (_.,, !i\I l ftz.o) 
Sample l.D. 

W.0.# 

i=~- (C 1-G-offO~il,-.J;:) 

RBT Batch#: 

Date Collected/Time: 

Date Setup/Time: 
Sample Setup By: 

Thermometer: Cf K :It- 2., 
Cond.fSallnlty,.::_.,,2.."---

!Ii l~-1~ 
o'lt'tlb 

(J t-t 5'/I \, . @ 1 ·1..01;'6' 
Otf~/ll,___@ 1J~Sh 

i=: (... 

o.o. meter: 
pH meter: 

2. 

Number FishNolume: I 0 / 1 l- L 
7-d % Mortality: 'f 

~---'U....,.:c::-------~ 
Total Pre-aeration Time (mlns): Li~ 

~---'-'---------Aeration rate adjusted to 6.5 ± 1 mLJmin/L? (Y/N): 

Undiluted Samole WQ ' 

Parameters lnitialWQ Adjustment 30minWQ 
Temp"C {.:,'.-<> / 1s-:." 
pH "'7-1 ./ ::i.9 
b.O. (mg/L) Id .If / , o. 
Cond. (µSiem) I Loi-\ / I :z.,,, 'J 
Salinity (ppt) O.h I/ o.b 

Concentration #Survivors Temperature ("C) Dissolved Oxygen (mglL) pH Conductivity 
(µSiem) 

(% v/vl 1 2 4 24 48 72 96 0 24 48 72 96 0 24 48 72 96 0 24 48 72 96 0 96 

Ct\ \0 Jo /0 /\J if·" \~ Is,~ In~ I f-D ~q '11 9/J q/ fr 'l. q t·D ZI·( &5 ~¢ ;r.o 5).... >i 
100 /0 lo /t> {b 15'-0 \S..o 15)<> IS).) 1s-o fO·" '\°t 99 'lq q .il :j. 'l i,(. i) ;.. I ,t..?... I ~-1.o i 2<.> '1 1')..JO 

~ 
I 

Initials 
\j-l · l _, ..... 'E'.(., E:C. ~\; .\..<> ~ f.<.. Ee. '"'""" 

.. _ . .._ €..... l'C k I. •. 
'· A . ;;~ r:c.. 'ti..-

Sample Description/Comments: c~lt_\/ I r .... J,, ,,\, $t1>1At_Pet..J:ld!'l0.i~1, ,,J,,..,,..1 \'(i 
\ - - - - i- -- --~ 

Fish Description at 96 h A 11 f;; /,.. CltY e>.tt ( I'\;}"' II'-\-""' Number of Stressed Fish at 96 h 

Other Observations: ______________________________________________ _ 

Reviewed by: _j. ~ 
Version 2.3; Issued February 29,: 

Date Reviewed: c()dobe.-< /30, ('.JO/(p 
' 

Nautilus Environmental Company Inc. 



Daphnia magna Summary Sheet 

Client: 

Work Order No.: lbl<>11 ' 

Sample Information: 

Sample ID: 

Sample Date: 

~-CC\ &-ostob<>ib-N 
f)c{br s '1-0lb 

Date Received: 

Sample Volume: 

Test Organism Information: 

Broodstock No.: 

Age of young (Day 0): <24 h 

Avg No. young per brood in previous 7 d: 

Mortality(%) in previous 7 d: 

Days to first brood: 

NaCl Reference Toxicant Results: 

Reference Toxicant ID: 

Stock Solution ID: 

Date Initiated: 

48-h LC50 (95% CL): 

Start Datemme: .Oe,v\'(:loQf' b
1 

1.-t>(b (,<> l't&Dir\ 

Test Species: __ _,D~a,,,p'.!!h!.!m~·a_,_m"'a"'g"'n"'a ___ _ 

Set up by: _'-..LI"°"'\ l=--+!\\,_,· ccV<I::>.\),___ 

Test Validity Criteria: 

?: 90% mean control survival and/or mobility and S2 . 
daphnids exibit immobility and/or mortality in any 
single control replicate. 

WQRanges: 
T ('C) = 20 ± 2; DO (mg/L) = 3.6 to 9.4; pH = 6 to 8.5 

0 

g/LNaCL 

Reference Toxicant Mean and Historical Range?':_'±~-~l_{'-'3,."".'-c_-S-',_'-\4),__,.g/-=L-"N"'ac"'L'---
Reference Toxicant CV(%): _ _,_11.:::....o ___________ _ 

Test Results: 

Reviewed by: 

Version 1.5; Issued Sep. 30, 2015 

Date reviewed: Oc,-fow !XJi 9010 
1 

Nautilus Environmental Company Inc. 



Freshwater Acute 
48 Hour Toxicity Test Data Sheet 

Client: J('._c\i( ('f'f/l'D') Start Date/Time: \!l<JfokvJ b, '1-0f 6 @ \1.\-oc~ 
Sample ID: fR-C e,,\ _ ~- 07, lo'Lo 1 b-rJ No. Organisms/volume:-'1"'0'"'/2"'0"-0m=L ______ _ 
Work Order No.: I b! 011 Test Organism:.:oD:o..rnc.; . .,afl!!>"nT>a;..-~-~----

Set up by: "NL- ! f'..W}> 

Thermometer: C..cR lS DO meter: Do-""Lf 2, pH meter: pH-113> Cond./Salinity: C-1.-f "?> 
Concentration 

t ()0 . 
D 

A 

B 
c 
D 

A 

B 

c 
D 

A 

B 

c 
D 

A 

B 
c 
D 

A 

B 

c 
D 

No. 
Immobilized 

lo "° 

Technician Initials 1/\\.1\L ./+o ;;,.... 

Hardness* Alka!initv* 

Concentration "im< IL as CaCo3l 

Control IMH"" roo be. 
Hiahest cone. {'fi,O 'Z..7,-v 
Hardness adiusted --··" 

·Comments: 

Sample Description: 

Temperature 
("C) 

Temo l"Cl 

DO (moll\ 

oH 

Cond luSlcm) 

Salinitv lnnj) 

Dissolved oxygen 
(mg/L) 

m ra1 

t) €) " 

"\.' \ 
"l. \ 
blo\ 
0.3> 

pH 

us men 

/ 
./ 

' ' 

/ 

Conductivity 
(µSiem) 

Usteu 

/ 

/ 

Batch#: O"l!.-1 IG. j\ 7-d previous #young/brood: _Tu-=-_Previous 7-ct Mortality (o/o): </> Day of 1st Brood: 9 

Reviewed by: A~~~ 
V•rnioo 1.8; '''"'d Febru,,y29, W16u 

Date reviewed: . QedxJk-£ 9-0, ;J.O{?:, 
----"'-<-0""""-"'-"'-'--""--=-~,-""-=-""-'="-

Nautilus Environmental Company Inc. 



Client: \Q <::,\ll 

W.0,#: l\:,!0T1 Hardness and Alkalinity Datasheet 

Alkalinity Hardness 

Volume of 
Sample (ml) 0,02N (ml) of 0,02N Sample 0,01M Total 

Date Volume HCUH2S04 HCUH2S04 Total Alkalinity Volume EDTA Hardness 
Sample ID (ml) used to pH 4,5 used to pH 4,2 (mg/lCaCOs) (ml) Used (ml) (mg/l CaC03) Technician 

FR_cq_Q_ SD \'L \ l. 1.,, ']_ I()' l«f:, 7 0 \.\'\l\,L,., 
O'!.\ 020 ll:,-1.J 

>=i'S~t::C.1-Q..I ot..±-~ll \;, I Ot+b/lf1 I S::l I ii-'.] I 12, '2..- I 7-'?,V I I IQtD I IS. 'I?> I I<; itiO I ''-l\J\,v 
os Io 'Z<>I b~N 

l-M-\v-:i Clef.Lii A. owbltb <;o ~.<:; '2, lo I b6 I I S'O I ;s;.o I (00 I '/'-l \..,, 

Notes: ©\:51\11\:d io \W ""'L .,,A_D::I- w<'l.&r 

Reviewed by: -A"~-
6 

Date Reviewed: &vk..,ed ? 0 1 90! {o , 

Version 1.1 Issued July28, 2016 Nautilus Environmental Company Inc, 



 
 

 
 

APPENDIX C – Chain-of-custody form 



Teck 
~%WW~:T,~J~': ,<:\ \!J:dJ4 

i Facility Name I Job# 

Project Manager 
... --

- Email -
Address 

City --
Postal Code 

Phone Number 

J) 

vi 
Samole ID 

FR_ CCI_ Q_03102016_N 

FR_ECI_Q_03Hl2016_N 

----r----------- -coc m, . 20161005-1528 
• i ,l>!l_U:IB0r1!'1!!il!:M1rllill'l'!il -""';:~"'.·\ 

Fording River Operation ;·,' .+ 
Lee Wilm 

,. --
-

PO Box 100 

Elkford !Province jBC 

YOB !HO !Count{)' !Canada 

1-250-865-5289 

0 

~ 
c 

I " ·~ 

" 20 
• , 
0 

" Field • Time ~ 
(24h1) Samole Location Matrix :t Date 

FR_ CCI ws 2016/10/05 12:05 
-

FR_ECI ws 2016/10/05 12:35 
--

------

-- -· 

~-

i)1t~b,M:i\:1)l;N1~;S/SPE_~1..,,t1ri;'ll'!I: ;- - '':ti! '{ 1 - : i I l E I 

. -~-

I 
TURNAROUND TIME: RUSH: ,. ;(i)' I 

Lab Name Nauti!~ Environmental f Reoort Fonnat I Distribution f} Excel PDF EDD 
Lab Contact Email 1: Lee:0'r'ir\,:~·te~k:~'~:J!!:'N!tl0: x x •' ·_ x:: ,_., 
..---·-~Email ,..- - 'Email 2: _ mfL;;~cdo~a;d@it~J~~~V-"· - ~ .-/'r'Y-- - x . 

Address 8664 Commerce Court Email 3:· t~Ck~d~11@~~·~i~O~i'fA~~~;- . 
, 

x l _______ 
CitylBumaby -IProvinc;IBc PO number i-':• -, ';.__- .--,·--->-" '' •. ... 

Postal Code: V5A 4N7 I country Canada 

Phone Number 604-420-8773 
I IS '1~ 

~ ... .. · .. . . 
. Ii ••• 

I ':i ' !•. !( .. · 
I• . ' --_:- - ,_' . . . ... 

• I .. .... 
I I 

.. 

)'i;· . · •• -.......•.. . ~ •.•....•...•. 
.._.' '. • 1 . 

. .·.······I 
... := 

• , . I 0 "' ~ --= '"' ~ 00 := • • •• 0 0. 

·a~ :5 g 
~-•• • 0 

Q'" o:U 
G=Grab #Of . " =~ .e c 

~ 0 ~~ C""Como Cont ~u 

G I ' I l(J,, ! 

G I ' I /{,C, 

I rt-- do 
';.... f ,-

~ 

~ -' - ,~ 

-~ -
'-i:!:- --
0 i 

' 
! .:s ! 

'. ! 

J) t1•1 1f'4i1 k <l 1 (;'-"- f 0 ri I Mlc,{!f, 0 ,{_,,,,,\_ \.',(, ,1'_. " " "- -"1 ~~-- !,lC/1G\/,~c~ AfauJ.-(tL_a I ri Pf nL Ju;, h i7 «? c 
' I I A}'/ - /IJaM V/> 'mt1in"'-"' l --;:7 

l\~M I (o\ov\'-11, \.Jo f-..\iw!. o.\ n, \) <\.?J\,f\QI \. ! I -? xzoL -·--
zy 

' • l 

-- Re!!ular (default X Sampler's Name v1)" ~£:),LA_ <;-<")- Mobile# 'S,/ 'Y> ~\ c; 'L·iz;c.,l'/ Prioritv (2-3 business davs) - 50%, surchawe 
Emergency ( ! Business Day) - l 00% surcharge ( '?S\ ) '/(()lb 

- -~- '-
For Emergency <I Dav, ASAP or Weekend - Contact ALS 

Sampler's Signature Date/Time \0 '() '--; I , 
\ L~ I \ 

~·~----·-·· 

,Ji 



 
 

 
 

END OF REPORT 



 

 
8664 Commerce Court, Burnaby, BC V5A 4N7 

 

 

 

Acute Toxicity Test Results 

Samples collected November 15, 2016 
 

Final Report 
 

November 30, 2016 

 
 
 
 
 

Submitted to:    Teck Coal / Fording River Operations 
Elkford, BC 
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SAMPLE INFORMATION 

Sample ID 

Dates 
Receipt 
temp. Collected Received 

Rainbow 
trout 

test initiation 

Daphnia 
magna 

test initiation 

FR_SP1_Q_03102016_N 15-Nov-16 at 
1005h 

16-Nov-16 at 
1000h 

17-Nov-16 at 
1340h 

16-Nov-16 at 
1615h 4.8°C 

GH_CC1_Q_03102016_N 15-Nov-16 at 
1113h 

16-Nov-16 at 
1000h 

17-Nov-16 at 
1340h 

16-Nov-16 at 
1620h1 /  

21-Nov-16 at 
1610h2 

4.5°C 

GH_SC1_Q_03102016_N 15-Nov-16 at 
1125h 

16-Nov-16 at 
1000h 

18-Nov-16 at 
1545h 

16-Nov-16 at 
1605h 4.5°C 

1 Single-concentration tests; 2 LC50 test 

 
TESTS 

• Rainbow trout 96-h single concentration screening test  
• Daphnia magna 48-h single concentration screening test – samples FR_SP1 and GH_CC1 

also tested with D. magna at 10ºC as requested by the client, and initiated concurrently 
with standard test exposure of 20ºC 

• Daphnia magna 48-h LC50 test 
 

RESULTS 

Toxicity test results 
 

Sample ID 
Percent mortality in 100% (v/v) sample  

Rainbow trout Daphnia magna 
20°C 10°C 

FR_SP1_Q_03102016_N 0 37 3 

GH_CC1_Q_03102016_N 0 100 10 

GH_SC1_Q_03102016_N 0 0 n/a 

n/a = not applicable 
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Based on the preliminary results, the client requested an additional D. magna LC50 test on the 
same GH_CC1 sample tested earlier.  Consequently, the LC50 toxicity test was initiated on the 
sample past the required five-day sample hold time required under the protocol. 
 

Sample ID  48-h LC50 (% v/v)  
Daphnia magna 

GH_CC1_Q_03102016_N >100 

 
 

QA/QC 

QA/QC summary Rainbow trout Daphnia magna 
Reference toxicant LC50 (95% CI) 40.6 (34.1 – 48.4) µg/L Zn1 3.9 (2.8 – 5.5) g/L NaCl2 

Reference toxicant historical mean  
(2 SD range) 60.8 (22.0 – 167.6) µg/L Zn 4.1 (3.1 – 5.5) g/L NaCl 

Reference toxicant CV 66% 16% 

Organism health history Acceptable Acceptable 

Protocol deviations None None for standard screening tests3 

Water quality range deviations None None 

Control performance Acceptable Acceptable 

Test performance Valid Valid 
1 Test date November 14, 2016;  2 Test date November 23, 2016 
3 Additional screening test is normally conducted at 10±2°C as part of the project study.  An LC50 test was performed 
on the GH_CC1_Q_03102016_N sample, as requested by client, with confirmation that the sample holding time 
requirement would be exceed by a day at the time of test initiation. 
 

 

        
Report By:  Reviewed By: 
Yvonne Lam, B.Sc.  Edmund Canaria, R.P.Bio 
Laboratory Biologist  Senior Analyst 

 

 

 

 

 
 
This report has been prepared by Nautilus Environmental Company Inc. based on data and/or samples 
provided by our client and the results of this study are for their sole benefit.  Any reliance on the data by a 
third party is at the sole and exclusive risk of that party.  The results presented here relate only to the 
samples tested. 



 
 

 
 

 

APPENDIX A – Summary of test conditions 



 
 

 
 

Table 1. Summary of test conditions: 96-h rainbow trout (Oncorhynchus mykiss) 
single concentration test. 

Test species Oncorhynchus mykiss 
Organism source Hatchery  
Organism age Juvenile 
Test type Static 
Test duration 96 hours 
Test vessel 20-L glass aquarium 
Test volume 10 to 20 L (depending on size of fish) 
Test solution depth ≥15 cm 
Test concentrations 100% (undiluted) sample, plus laboratory control 
Test replicates 1 per treatment 
Number of organisms 10 per replicate 
Control/dilution water Dechlorinated Metro Vancouver municipal tapwater 
Test solution renewal None 
Test temperature 15 ± 1°C 
Feeding None 
Light intensity 100 to 500 lux 
Photoperiod 16 hours light / 8 hours dark 
Aeration 6.5 ± 1 mL/min/L 

Test measurements 

Temperature, dissolved oxygen and pH measured daily; 
salinity measured in the undiluted sample at test initiation; 
conductivity measured at test initiation and termination; 
survival checked daily 

Test protocol 
Environment Canada (2000), EPS 1/RM/13, with 2007 & 2016 
amendments 

Test endpoints Survival 
Test acceptability criterion for controls Survival ≥90% 
Reference toxicant Zinc (added as ZnCl2) 

  



 
 

 
 

Table 2. Summary of test conditions: 48-h Daphnia magna single concentration test. 

Test species Daphnia magna 
Organism source In-house culture 
Organism age <24-hour old neonates 
Test type Static 
Test duration 48 hours 
Test vessel 250-mL glass beaker 
Test volume 200 mL 
Test solution depth 6 cm 
Test concentrations 100% (undiluted) sample, plus laboratory control 
Test replicates 3 per treatment 
Number of organisms 10 per replicate 
Control/dilution water Moderately-hard reconstituted water + 2.5 µg/L Se 
Test solution renewal None 
Test temperature 20 ± 2°C1 
Feeding None 
Light intensity 400 to 800 lux 
Photoperiod 16 hours light / 8 hours dark 
Aeration None 

Test measurements 

Temperature, dissolved oxygen and pH measured daily; 
salinity, hardness and alkalinity measured in the undiluted 
sample at test initiation; conductivity measured at test 
initiation and termination; survival checked daily 

Test protocol 
Environment Canada (2000), EPS 1/RM/14, with 2016 
amendments 

Test endpoints Survival  
Test acceptability criterion for controls Survival ≥90% 
Reference toxicant Sodium chloride (NaCl) 
1 Additional test is normally conducted at 10±2°C as part of a particular study plan for the client. 
 
 
 
 
 
 

 



 
 

 
 

Table 3. Summary of test conditions: 48-h Daphnia magna LC50 test. 

Test species Daphnia magna 
Organism source In-house culture 
Organism age <24-hour old neonates 
Test type Static 
Test duration 48 hours 
Test vessel 250-mL glass beaker 
Test volume 200 mL 
Test solution depth 6 cm 
Test concentrations Five concentrations, plus laboratory control 
Test replicates 1 per treatment 
Number of organisms 10 per replicate 
Control/dilution water Moderately-hard reconstituted water + 2.5 µg/L Se 
Test solution renewal None 
Test temperature 20 ± 2°C 
Feeding None 
Light intensity 400 to 800 lux 
Photoperiod 16 hours light / 8 hours dark 
Aeration None 

Test measurements 

Temperature, dissolved oxygen and pH measured daily; 
salinity, hardness and alkalinity measured in the undiluted 
sample at test initiation; conductivity measured at test 
initiation and termination; survival checked daily 

Test protocol 
Environment Canada (2000), EPS 1/RM/14, with 2016 
amendments 

Statistical software CETIS Version 1.8.7 
Test endpoints Survival (48-hour LC50) 
Test acceptability criterion for controls Survival ≥90% 
Reference toxicant Sodium chloride (NaCl) 
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Rainbow Trout Summary Sheet 

Client: JJ 1-:J (,•1.C\/J4-0h 
Start Daterrime: _.:._o_v.::.__J__ l:.__:_:::<o<..l-1 ""---

Work Order No.: Test Species: Oncorhynchus mykiss 

Sample Information: 

Sample ID: 

Test Validity Criteria: 

;;;: 90°/o control survival 

WQRanges: 

Sample Date: 

j=1z_ svl _°'_u~10201~ _w 
10 o\J I 5= flfo T ('C) = 15 ± 1; DO (mg/L) = 7.0 to 10.3; pH = 5.5 to 8.5 

Date Received: /Jov 16 //l, 
Sample Volume: 
Other: , 

Dilution Water: 

Type: Dechlorinated Municipal Tap Water 
Hardness (mg/L CaCOs): 

Alkalinity (mg/L CaC03): 

Test Organism Information: 

Batch No.: 

Source: 

No. FishNolume (L): 
\IQV\!.01 . .!Ve.i' 1~14111'1 Tv-N.t /..111.tcl..e.'<''f 

O 11.L 
Loading Density (g/L): 

Mean Length ±SD (mm): 
Mean Weight± SD (g): 

]( !. Range: __ s_o ___ 3_2-=----
a. )) Range: O· '-1 

Zinc Reference Toxicant Results: 

Reference Toxicant ID: KT l"5Lt -----,---,--------Stock Solution ID: I(, 1.n 02.. __ :..:::;..=.<...::...=:,___ ____ _ 

Date Initiated: /\Joi/ I "I 11 (c 
96-h LC50 (95% CL): 40. /0 l 34. I -1.18. i./) M5/l .. 

Reference Toxicant Mean and Historical Range: 0 O, 8 ( 22.. o - I(;~ · b ) .JJ>.5 /L Zn 
Reference Toxicant CV(%): (pfn, I '/0 ------"'-"'-'--.l.....:.-"-------------

Test Results: I ooX, 
I o 0 /, 

Reviewed by: 
lOo'(, (11\1J)r ~i!..., 

Date reviewed: N'f'I · 2.8' 2--0 I 1,-

Vers!on 1.4; Issued May 29, 2015. 
Nautilus Environmental Company Inc. 



96-Hour Rainbow Trout Toxicity Test Data Sheet 

Client/Project#: 

Sample 1.0. 

W.0.# 
RBT Batch#: 

Date Collected/Time: 

Date Setup/Time: 
Sample Setup By: 

Thermometer: ( t (Z,_ .ti' 2.-
Cond./Salinity: ·2_ 

T tdt [;,,,IA I 
Ff?. -5'PI -0.. - D3/ •2l /b .+) 

I I, l"Z-l\: l/ q 
ll"\\b 

4a•t 1r//b (<Xi (ot>~L, 
lv<>v Ii-fl~ (c'l l~'-f;~ 

EG 

D.O. meter: 
pH meter: 

rz. 

Number FishNolume: 

7-d % Mortality: 

I O/i l. L. 

"' 
Total Pre-aeration Time (mins): • o 

~~~~~~~~~~~~~~~ 

Aeration rate adjusted to 6.5 ± 1 mUmin/L? (Y/N): v 
I 

Undiluted Sample WQ 
Parameters Initial WO · Adjustment 30minWQ 

Temp °C 19,. / fr. " 
D.O. (mg/L) /O· '- / /<) .1 
pH '.:}.'I- / -:/., 
Cond. (µSiem) 1156 / I JS f, 
Salinity (ppt) () ... / n. '!-

Concentration #Survivors Temperature (0 C) Dissolved Oxygen (mg/L) pH Conductivity 
(µSiem) 

(% v/v) 1 2 4 24 48 72 96 0 24 48 72 96 0 24 48 72 96 0 24 48 72 96 0 96 

C-t I /0 /0 IP /0 r~,. /f'.O I Vt> I <t~ ff.• fO·\ 7.~ '1 't !1.:' q.g c..i ~.q h" I I :}p 6-f it )I 

100 10 Jo Jo /0 14,• /r.• 1(6 ",(. 'if,.o l>·I 1-~ 10 ') ?J ?·1 •·6 i.r F:if! ;__ 'f' g.i I 3S6 f D7~ 

. 
Initials ;;l ' ~ n ·t::l- ;£,\,- ,;.. ,,.. ;;I. ;:: /.. "(";\,; ·"'--' ,,_ F,.l- "f i,, G:v .'\:=> """' 0- f L µ.. 

Sample Description/Comments: (\ ~o, v I ui..;.d e 14 ,llS <) J.,v I ". f' ,.,;;,,.Je:.1. ·lt -, 
Fish Description at 96 h All f'11(,, t'\ Pll ~'"" f\• """'-'1 I Number of Stressed Fish at 96 h )2f 

.~ 

Other Observations::~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

Reviewed by: ~ Date Reviewed: N'N" · 2-81 'Vol& 

Version 2.4; Issued September 9, 2016 Nautilus Environmental Company Inc. 



Rainbow Trout Summary Sheet 

Client: 

Work Order No.: 

Sample Information: 

Sample ID: 611. cl I -Q _vs I 0 2 [) I 6-i'J 
Sample Date: }Jo~ 15 /10 
Date Received: /\Jovl h Ill,, 
Sample Volume: 

Other: '· 

Dilution Water: 

Start Date/Time: /\.f ov I f . / 1 (;{OJ (3 4 ° /, 

Test Species: Oncorhynchus mykiss 

Test Validity Criteria: 

:=:: 90% control survival 

WQRanges: 
T ("C) = 15 ± 1; DO (mg/L) = 7.0 to 10.3; pH= 5.5 to 8.5 

Type: Dechlorinated Municipal Tap Water 
Hardness (mg/L CaC03): 

Alkalinity (mg/L CaC03): 

Test Organism Information: 

Batch No.: 
Source: 

No. FishNolume (L): 

Loading Density (g/L): 

Mean Length± SD (mm): 

Mean Weight ± SD (g): 

Zinc Reference Toxicant Results: 

Reference Toxicant ID: 
Stock Solution ID: 

Date Initiated: 

96-h LC50 (95% CL): 

Vn,..touve;r l{l<tvt<I T>"<ct.f Htrh:l,.t..-'f 
lo/ i2L 

. 2~ 
7 71.11 

Range: __ >~0 __ =>_1-'----

Range: o · 2.l'i ~ o· 1rJ 

Reference Toxicant Mean and Historical Range: 
Reference Toxicant CV(%): 

Test Results: 

Reviewed by: Date reviewed: N'r-i ·-ZS 24Jt(p 

Version 1.4; Issued May29, 2015. 
Nautilus Environmental Company Jnc. 



96-Hour Rainbow Trout Toxicity Test Data Sheet 

Client/Project#: 

Sample 1.0. 

W.0.# 
RBT Batch#: 

Date Collected/Time: 

Date Setup/Time: 
Sample Setup By: 

Thermometer: ( t K 4' '2-
Cond./Salinity: '2. 

l\'.dc.(001 
C11-\-ll \.Q. OJ \,r;,o\ b :.1\J 

I b \ <..l.t\f °' 
11 o I\ b 

I-Ju 11 Ii; /11 @l 11 \ }[., 
KL" 11 lil,. ~ (J~ol.. 

EG 

D.O. meter: 

pH meter: 

q_ 

Number FishNolume: 

7-d % Mortality: 

10//-i.L 
0 

Total Pre-aeration Time (mins): _-,---....L./_"---------
Aeration rate adjusted to 6.5 ± 1 ml/min/L? (YIN): y 

7 
Undiluted Sample WQ 

Parameters Initial WO · Adjustment 30minWQ 

Temp °C / l/, " / I y,. 
D.0. (mg/L) /O· j / JI].() 

pH "1-'D / 1--~ 
Cond. (µSiem) :JJS" / 335·0 
Salinity (pp!) I. 'I / /, 1--

Concentration #Survivors Temperature (°C) Dissolved Oxygen (mg/L) pH Conductivity 
(µSiem) 

(% v/v) 1 2 4 24 48 72 96 0 24 48 72 96 0 24 48 72 96 0 24 48 72 96 0 96 

C-t I i () /0 /?' /0 14·0 ta-• I v» 
! '"" 

.ff.' 1-~ 1.1 C/'f 'If I qi) ,,g "~ ~<.? . ') 1-·v 1·· t{, ~\ 
100 [ /'Cl /o /0 ,u fl/,' r.r:• 111~.5' \ \fh tr' ... ~ '"'" 1.~ 9 'ir 7JJ 11-i '1-.q ~- z, tf,'3 $-- 'f ~.'f :J'H'o 3at 0 . 

Initials (.v . ~ IV" re.. 10-- 1'l-- ,.,.. ,-A, ;::-1... '(:l _._ ,,... 
"""' 

f;.L (1.. h A= t.-1.. t.L £; 

Sample Description/Comments: c \ {,,v I (<)!or\(' S\, fJ. \-:>t\\J t/c.,v1IO< t (.~LU Joel,/ e I) 
t -- -- -------------------,. 

Fish Description at 96 h A II .f7r~ C\ff'8'' /\oY'JV<.-/J' / Number of Stressed Fish at 96 h ;zt 

Other Observations:: ______________________________________________ _ 

Reviewed by: ~ Date Reviewed: N O\l ' ?--<if 7-<!/ Y. 

Version 2.4; Issued September 9, 2016 Nautilus Environmental Company Inc. 



Rainbow Trout Summary Sheet 

Client: Start Datemme: N ° v I g . / 1 fo f:J 1 t; 4r; l, 

Work Order No.: Test Species: Oncorhynchus mykiss 

Sample Information: iJ 
. 611-ScLR-051° 101£-: 

Sample ID: ' 

Test Validity Criteria: 
;::: 90% control survival 

WQRanges: 
.....,..,~...,..,~~--..,.~~~~ 

Sample Date: fJ o v I~ flit:, T ('C) = 15±1; DO (mg/L) = 7.0to10.3; pH= 5.5 to 8.5 

Date Received: No \f I ! If l, 
Sample Volume: X l" L-

other: ''· 

Dilution Water: 

Type: Dechlorinated Municipal Tap Water 
Hardness (mg/L CaC03): 

Alkalinity (mg/L CaC03): 

Test Organism lnformati.on: 

Batch No.: 
Source: 
No. FishNolume (L): . 
Loading Density (g/L): 

\litV1touveir !{14,,..4 Tr&i,;.f H<ttt:h_~.,.'/ 
0 /'LL 

Mean Length ± SD (mm): 
0.26 

Range: __ 3_,,_-_J_/ __ _ 
Mean Weight± SD (g): O,) I -t 6./)j Range: o.q ~ o.J.5 

Zinc Reference Toxicant Results: 

Reference Toxicant JD: 'KTzr."51.f 
~--,-~~:--~-~-~-

Stock Solution ID: 1 t, Zn 02.. ~-:..:::..:::.;.:....::.;:::.,.__ ____ _ 
Date Initiated: /\.)011 I ~111 (:, 
96-hLC50(95%CL): 'fQ./o l3l/.!-IJ8.I./ )M5ft.. 

Reference Toxicant Mean and Historical Range: ?.o O, g ( 22. o - I f,'=\ • b ) JJt 5 /L Z10 
Reference Toxicant CV(%): ID, I % 

-----...2.:"-'-!.......'.."-------------~ 

Test Results: 

{v.v";v ._l 
I c o ·;, t ""-. .,;;..,..+,;, ,+..,.:, 147-

(v/v) >ei,.,.,rl'.i 
I 

Reviewed by: Date reviewed: 

Version 1.4;, Issued May 29, 2015. 
Nautilus Envlronmental Company !nc. 



96-Hour Rainbow Trout Toxicity Test Data Sheet 

Client/Project#: 

Sample l.D. 

W.0.# 
RBT Batch#: 

Date Collected/Time: 

Date Setup/Time: 
Sample Setup By: 

Thermometer: LE~ :II: 2-
Cond./Salinity: i. 

T@tk. Coo. I 
c, H ~SCI _a ~o](;,?:il(; .. tJ 

1tl'l-l.l4'J, 
l lo! ll ~ 

k.1 •' v (;£(1 (:, ( OJ 
/Jov I q, II t f<N 

EC 

D.O. meter: 
pH meter: 

2 

Number FishNolume: 

7 -d % Mortality: 

10/1''- L 
0 

Total Pre-aeration Time (mins): o -----'-"----------
Aeration rate adjusted to 6.5 ± 1 mUmin/L? (YIN): y 

Undiluted Samele WQ 
Parameters Initial WQ · Adjustment 30minWQ 

Temp 0 c I fJ. v / IV o 
' 

D.O. (mg/L) ''1 / IO·;, 

pH II 'I / <,f' , 
Cond. (µSiem) 1.~b 0 7 lS~() 
Salinity (pp!) I. L / i. { 

Concentration #Survivors Temperature (°C) Dissolved Oxygen (mg/L) pH Conductivity 
(µSiem) 

(% v/v) 1 2 4 24 48 72 96 0 24 48 72 96 0 24 48 72 96 0 24 48 72 96 0 96 

ltl 10 )0 /0 ;o !~.· I 'i/' hr r,, /J~O 1.l-' /il •• CJ .C) t//1 1·1 '1 · s b ''.I' (,,, ,'l b~ t1 tf 1-1' ~>I 
100 Jo /0 I 0 10 11./,u ) li/.J l lf,> ff-" tJ:.J i•·~ '/,y 7, '-1 7.1- ".q C\ • ~. \ J;..,t. ,,Hj 8 ·I g I 1rl.v ', 

')£ l~!;ll 

Initials ;;,,... fa- fi;.l 'ft.. tC ,,_ ~t. k fa "" 
,.,., &;-l.- .,,_ t.1. A= 

,..,_,, j/\.. 'EL I;<. t (_ 

Sample Description/Comments: f1Arh~r,I ~ t<.-.t "ttrf1'(.iA I o.-f re ' hc.> () t'f.<:o\I(/' 

Fish Description at 96 h A I( FJ h t1 pp ~ttr h<> "''" "'/ Number of Stressed Fish at 96 h 1 
Other Observations:: ______________________________________________ _ 

Reviewed by: ~(/"' Date Reviewed: Nt-4 · ·z.g: "2<; /(po 

Version 2.4: I . ..:.ued September 9, 2016 Nautilus Environmental Company Inc. 



Daphnia magna Summary Sheet 

Client: 

Work Order No.: 

Sample Information: 

Sample ID: 

Sample Date: 

Date Received: 

Sample Volume: 

'Ff!..\_ 'Sf L &- tis\oui 16--r-J 
NS>Wl·~C \Si 'PO(b 
N'1>w..J:Y-.r 1\0( w\(, 

2 )<L-OL.. 

Test Organism Information: 

Broodstock No.: 

Age of young (Day 0): 

Avg No. young per brood in previous 7 d: 

Mortality(%) in previous 7 d: 

Days to first brood: 

NaCl Reference Toxicant Results: 

Reference Toxicant ID: 

Stock Solution ID: 

Date Initiated: 

Test Species: __ _,D"'a"'p"'h"'m"'·a-"m"'a"'g"'n"'a ___ _ 
Set up by: _'l~"'_L ____ _ 

Test Validity Criteria: 

;:: 90% mean control survival and/or mobility and S2 
daphnids exibit immobility and/or mortality in any 
single control replicate. 

WQRanges: 

T (°C) = 20 ± 2; DO (mg/L) = 3.6 to 9.4; pH = 6 to 8.5 

48-h LC50 (95% CL): ""'- :!k$' "f 'j, I{, - &":' \ =\ g/LNaCL 

~'\ \z...~ -ss"f 
Reference Toxicant Mean and Historical Range: '+,I ( ~- \ - 3:.S) g/L NaCL 

Reference Toxicant CV(%): __ _..i .. 6._ __________ _ 

Test Results: 

Reviewed by: Date reviewed: 

Version 1.5; Issued Sep. 30, 2015 
Nautilus Environmental Company lnc. 



Freshwater Acute 
48 Hour Toxicity Test Data Sheet 

Client: \'ed< .. 
Sample ID: ""Fk'=""-"""S,;-fl~_~a_=--o-~-.-o-"W-,..,l b....-N-:,--

Start DatefTime: 1\1()\l~~ lie, Z-<>i b e I bi 4'.. 
No. Organisms/volume: -'1""0/"'2.::.00"'m'-'L=--------

Work Order No.: llo) <AS "' 

Thermometer: ~ ~ 5 DO meter: Oo-3 

Concentration Number of 

. 

Live Organisms 

0/. vi•\ . 
['. •. ) \ 

1'1:10 • 

Rep 

A 

B 

c 
D 

A 

B 

c 
D 

A 

B 

c 
D 

A 

B 

c 
D 

A 

B 

c 
D 

A 
B 
c 
D 

Technician Initials 

24 

t,o 
. 10 

10 

tOV 

\00 
\JI') 

Hardness* 

48 

iO 
l.0 
~o 

/).,Iii'"' 

l ... ~(3;. 

f;; <!l\1; 

No. 
Immobilized 

48 

() 

0 

Alkalinity* 

Concentration '(m</L as CaCo3) 

Control IMHWl en. 
"'"'"' Hiahest cone. 110 ~00 

Hardness adiusted -

Test Organism: ..:D'".m=ag,,_n,,,a _______ _ 

Set up by:_......:i;,,_~-------

pH meter: pH·-'.$. Cond./Salinity: ( - 3 
Temperature 

(oC) 
Dissolved oxygen 

(mg/L) 
pH Conductivity 

(µSiem) 

0 24 48 0 24 48 0 24 48 0 48 

; : •·•. ·> . · : .. • :>· :.:•. "·• 1•>.·<: ·. ·.: ·:y :;:'° ,:: .:.L• ·, -::·\L • · 
; .· .' .. ":· .. ,.: ... ··:.· .. c"r: ... ··,····> 

.. · , .. / ·: ·• '· .<'" > .·. :-'. ••c:i•· •.··· :,:/ : .. •}' :::.•.. . :\:.: :: 
':·.-(: ::-: ,.: '_:_':-:·<.- ~-::_.-._-_.·:·:::·':·I<< ,y.: __ , '<.<=)~ \·;·:.:-:·:", I' '., .. _ ''·>:·:,- .•,,; ,,,'" .•_;, ,, __ ;'.':--2.: .::::<~·_:: 

... . •.. ) •. '.O' ',c.:J·: .':· -,·;I<"•:• "' .... 
0 ' ,,·:,"_·: ;·', I ; ' ; ', ',; >• '·' ,!/; 

.,.,·. ·,; ·• ··•' .. ,, ;· '.:.\ :'··· •:-•:1.·: .;• 

: .•.•... ,. •. ' . : •'." ·.· . /O' ,., :." fil 
,.._ ... :.· X.,; ·.· . ..- : .. <••:: .::: ' •;,>''.V.'•' 

'\'-'L '\V\\..... '\'vii ~ \N,\ 'Iv.A. '\"'\U.\.\'-1.l 

n1 ra us men 

. . 

~ .. : .. 

Batch#: \-?L\o\ \o \4 7-d previous# young/brood: _1~3~_ Previous 7-d Mortality(%): 0 Day of 1st Brood:. _ _,,9 __ _ 

Reviewed by: ~ Date reviewed: N \fl " '2--(:? -:Mll (,<> 
--'---''-----+------~ 

Version 1.8; Issued February 29, 2016 
Nautilus Environmental Company !nc, 



Daphnia magna Summary Sheet 

Client: 

Work Order No.: 

Sample Information: 

Sample ID: f''(Z__ ~f\-&-o'S,10.,,,..,\\;i.-~ 
Sample Date: N<>~ \';>, 1-0l(o 
Date Received: ~\rQ""''bi.c \ ~. 1-01 io 
Sample Volume: "'J- "f 1-:J L' 

Test Organism Information: 

Broodstock No.: 

Age of young (Day 0): <24 h 

Avg No. young per brood in previous 7 d: 

Mortality(%) in previous 7 d: 

Days to first brood: 

NaCl Reference Toxicant Results: 
''+'\ 

Reference Toxicant ID: '\)M'\C..L\ Y "),, 

0 

Start Date/Time: ~""~ I \o 1 ?-O\b <? \\o\~\,., 
' 

Test Species: __ _,D'-'a"'p"'h:.:.m,,,·a-'m"'a"'g"'n"'a ___ _ 

Set up by: __ "'1,.i'-1-"'v""-----

Test Validity Criteria: 

~ 90% mean control survival and/or mobility and S2 

daphnids exibit immobility and/or mortality in any 
single control replicate. 

WQRanges: 

T (°C) = 20 ± 2; DO (mg/L) = 3.6 to 9.4; pH = 6 to 8.5 

Stock Solution ID: _,l""lo"-'l\l=°".o.0=-<'l-::__ _____ _ 
Date Initiated: N 0~wJ.o.tr ~ WI lo 
48-h LC50 (95% CL): ---'ts (S. ii -s, 'i) g/LNaCL 

'3-''' l2 ~ - ~. ~ ') " - - . 
Reference Toxicant Mean and Historical Range: if, I (?.I >5) g/L NaCL 

Reference Toxicant CV(%): __ _,,1,.P~-----------

Test Results: 

Reviewed by: Date reviewed: 

Version 1.5; Issued Sep. 30, 2015 Nautilus Environmental Company Inc. 



Freshwater Acute 
48 Hour Toxicity Test Data Sheet 

Client: ~~y""'.e"'-'c""k~-----~-
Sample ID: riZSf\ -G. <.':l> \o'l.-OiC..-N 

Start Date!Time: N'QveMbgr 11.o I (..,<>( b e ilo\i;\ 
' No. Organisms/volume: _,1"'-0/"'2"°00,,,m'-"L"---------

Work Order No.: l \, I ?A $ °' Test Organism: .::Dc.:.m;,;;a,,.g"'n""a _______ _ 
Set up by: __ 'i.L.''1..cl.=:_ ______ _ 

Thermometer: ~e-S DO meter: 1)0 -· ·.i..1 ~ pH meter: pH-113, Cond./Salinity: c- L-(3 

Concentration Number of 
Live Organisms 

Rep 

No. 
Immobilized 

24 48 48 

A l <O tri 

B \,.0l 10 0 
c 10 i.O 

D 

Temperature 
(oC) 

Dissolved oxygen 
(mg/L) 

0 24 48 0 24 48 

pH 

0 24 . 
'l, 

Conductivity 
(µSiem) 

48 0 48 

1.l 3So !:5? 
..... •>' I . • • •.. • •.. •: I >•::• • ·:;··· I/'.} . > :;.·. . 

I ·.: . ..-·:· I ; ...... ; i.·;' "·' .'·'.'. ; • ···;';•.,:· \.\ •. • 

:;;:; c.>· ':i ;, ,': ; I/ /.· /:;. ,.:•;;: ~ i<;; ' '.( ':ci) hi: ••' 

A to© {) Cl'i! 100 .,_ lK Lo-o ,p.( 1~1 io. !~}'-\ ,:SI< .o ~.<::; gb11 \1,ftl> 
B 10~ {0 (.9" fto'Ci I .: .... . ::.::.. ... ·.• '• .<:\<) 

1-----l---"--l-.lt:!..-i-1-=+-_;::_0_-t-'-'.:+:: ·'~+ '<·8.:·>:;s..··+·-" .. ·:,":-·:±·~:·¥··~ > :1. .: l'.t'o· > > c 
D 

A 

B 
c 
D 

A 

B 
c 
D 

A 

B 
c 
D 

A 

B 

c 
D 

Technician Initials 

to~ '\ ~ 

1tt~.1 \,lJvL 

Hardness* AlkaHnltv* 

Concentration *{m!''L as CaCo3) 

Control (MHWl qy.., b'O 
Hiahest cone. fl SO 4-<'.l lo 
Hardness adiusted ,-· _ .... --·· -··· 

• < J::· ;· .•. · :.o>· .. '. ... , .. 
•.• : • ; :·. I • • :/ : ; ; : 

••:, ,·.::,• : / ?:'·~ :: .• •:·· .: .. · .. 
.·•· ... , .. : ·::•I· :.•:• .(:•;-I I+ ·i;; 

I\·- .....•... •' ... , .. :/.,·.i· ··· ·.s· •' ... ··•:•,.;.::-: .. ·•.:•:; 
IC:-:..···>.•!.·:..> ... :'.'.:'" .. ·:· ..... ,, .. _,,, : ... ;::. •:·.•::-.· ><•:· 

.'.•.> • .. > :.···r··· .. ::.~ ... :·.'·'··• "> : :t:«tc:>·.:·.·· .· •· 
::)t····:;, :.···· './•: •.·:: :•:·::_.... . ·::·1 ....•. :·." 

;,:,.: : .. ·· :_ .j . .'.; :\':'?)'' .. ' .• 

· ... I/ ' ... · <:. •>:o ·.•;> .:.'' 
.':.::;:_, .• :·, . ;'.:: .· . 1·::._.:: :: 

\;\li\LfA!\\\f-~ \\~ \IJv-. \\VI, MIM 

mi 1a1 

Temp ('Cl !l· s; 
DO /mo/Ll 10.1 
pH T '.?. 
Cond (US/cm l~bO 
Salinitv fnnt) o, -, 

.. : :.1:::,,c:, <•'hf .:• ...• 

'\ \,. ,,J,,' "1,lll\.. I..(,~ 

us1men1 us1eo ~ 

~ 

,/ 

/ 
' ,/ 

/ 

Comments: IS> oi;tp,;1s""~ "'" '.)~ ~ sl'\~k+ . Mortality: Heartbeat checked under microscope 
. . , p"<!C\p\131 \r"" sc4CQ 

Sample Description: c\Lof', /\o c..\en.r "P ;;,cA~vr NJ ouf i wl"vte<; .,_ · \ l r 
Batch#: \ Oli~ l ~f\B 7-d previous# young/brood: \ 9 Previous 7-d Mortality (%): __ o ___ Day of 1st Brood:_~l __ 

~ Date reviewed: N~ .·-zg: '-Z,.Ojlp 
------+------~ 

Reviewed by: 

Version t.8; Issued February 29, 2016 
Nautilus Environmental Company !nc. 



Daphnia magna Summary Sheet 

Client: 

Work Order No.: 

Sample Information: 

Sample ID: 

Sample Date: 

(;\-\_(( \ -~ _ D ~ \ ci'l-o\ 1.:.-N 
[\t\)~M}.&l \ '5. :Wi \. 
N l011:.! ""'~ l (o. i.ot6 

"2. y: "MO L- ' 
Date Received: 

Sample Volume: 

Test Organism Information: 

Broodstock No.: 

Age of young (Day 0): <24 h 

Avg No. young per brood in previous 7 d: 

Mortality(%) in previous 7 d: 

Days to first brood: 

NaCl Reference Toxicant Results: 

'!-'-

Reference Toxicant ID: "\)\'11'\\CL\)' '1-

Start Date/Time: """\/:.!~ \io
1 

zo\\.7 <2 (62D~ 
Test Species: Daphnia magna 

Set up by: --'1'1.1-------

Test Validity Criteria: 

~ 90% mean control survival and/or mobility and S2 
daphnids exibit immobility and/or mortality in any 
single control replicate. 

WQRanges: 

T ('C) = 20 ± 2; DO (mg/L) = 3.6 to 9.4; pH = 6 to 8.5 

Stock Solution ID: i lo 1\l llcO 2--
~""'-'""--'-o=...:::;--~---~ 

Date Initiated: N O:>\l~wJo..u- ?-? ·2.-01 lo 
48-h LCSO (95% CL): """>'\,$ (".:-- t - Si,<\) g/LNaCL 

~-" c 2.-'€ -s-<57. 
Reference Toxicant Mean and Historical Range: '+,I ( S. I - $5) g/L NaCL 
Reference Toxicant CV(%): __ _,_1..,6.,_ __________ _ 

Test Results: 10<:110 M..0~\'1-\:'{ c.,,.f t.t'%1ri \"I\ ~ 
-f"l':•\'.'!al ll'\-1;' . ?-oQ<... ~ 

Reviewed by: Date reviewed: 

Version 1.5; Issued Sep. 30, 2015 
Nautilus Envlronmental Company Inc. 



Freshwater Acute 
48 Hour Toxicity Test Data Sheet 

Client: __ "f_,_t:,._c.,"'\.\""'~-------- Start Dateffime: Nt>\l"lM.bir llo, z,.,lb <2 lbt-t>~ 
No. Organisms/volume: -'1~0/c=2,,,00"'-m'"L=--------Sample ID: &\-1-LGi _ &_ 01,lO'U>\~-f\.l 

Work Order No.: lb) "24 S C\ 

Thermometer: ~ ~ $' DO meter: Oo-} 

Concentration Number of No. 

Test Organism: _,,D"'.m""a"'g'"'n"'a _______ _ 

Set up by:_...:~='-'---------

pH meter: pH- '$ Cond./Salinity: ( - 3 
Temperature 

('C) 
Dissolved oxygen 

(mg/L) 
pH Conductivity 

(µSiem) Live Organisms Immobilized 

Rep '------1-------l.------l----~--l--.---.--+---r----I 0/. vl•) , 48 0 24 48 0 24 48 0 24 48 0 48 
r - ,\ 

c () 1 •... • : · ...• ,· ••••• -... . .• •• cc·1:;:·,/1 .,/{ ,.:.·.·,\•: .. · 

D I· · .•• :.h?•>'1··· +.<: ..... . .... .. ::•- ... •:·.:.•• :·. i .• 

. 

A 
B 
c 
D 

A 

B 

c 
D 

A 

B 
c 
D 

A 

B 

c 
D 

Technician Initials 

Hardness* 

. 

AlkalinHv"' 

Concentration •1m /Las CaCo3) 

Control IMHWI 1\cJ (96 
Hiahest cone. '1.4-oo 'is1.-. 
Hardness adiusted 

• .·· .. ·. ·... < : · ·. . · I : • 17 \/} .. •-::::-.;. I • ::. 

•.. . • 1---.· • ...... · •.•. · ·.--:•> i•.·• ..:-.••:·· <· 

I• ...... :<'.: I'.: . ;':. : : I·); .,. 

i:.·_: ... .:_:o. .• --+-··-1 

-

.. .• . . 

.• r. 

·:;:'.:".·-·:, :;;<C:::: .. v.- ,,., __ 

. 

. I 

'f:·•·-· I'.• 

\N,t '{1..u '!'AL N'-Ii 

int 1a1 us1ment 

Temp ('C) (\3.() 

DO lma/Ll 10.1 fb ,, .. J/i . 
oH (, -6 I ~fl~"\ 
Cond (wS/cm s-t&o \_ I 

Salinitv lnntl 1-~ 

.. . ..... 

··-·' 

us ten u 

I~ 
q,5 
·-i 'l3 

~14'Sv 

f,{l 

Comments: 19 01)"-''~ {)A. C0~"-\1\111 b'*fo,,,__ -.,\ Mortality: Heartbeat checked under microscope i e.J 
. . f rtc!;irf"-t.z °"' \.x,q~•·. . 

Sample Descnpt1on: CfoOJ' 1 "-0 ~\.ov: 1 110 orJ;;,.C, '\,.o o<t.cflev\9--ff> 
\ I 

7·d previous# young/brood:__,[~~'--- Previous 7~d Mortality(%): 0 Day of 1st Brood.: __ <j_,__ __ 

~ Date reviewed: /VO..J · ·2~ ?-Oil,-

Batch#: !o '2)" \ \,, \2, 

Reviewed by: 

Version 1.8; Issued February 29, 2016 
Nautilus Environmental Company lnc. 



Daphnia magna Summary Sheet 

Client: 

Work Order No.: 

Sample Information: 

Sample ID: 

Sample Date: 
Date Received: 
Sample Volume: 

Test Organism Information: 

Broodstock No.: 
Age of young (Day 0): <24 h 
Avg No. young per brood in previous 7 d: 
Mortality(%) in previous 7 d: 
Days to first brood: 

NaCl Reference Toxicant Results: 

Reference Toxicant ID: \)I'll"\\(__!-\¥ Z. 

0 

Start DatefTime: ~"~""'b2r l lo 1 '41 lo (J i \J2-o~ 
Test Species: __ .:::;D_,,ap"'h""n"'ia:..:m""a"'g""n"'a ___ _ 

Set up by: __ '\..l'-...;\u...... ___ _ 

Test Validity Criteria: 

~ 90% mean control survival and/or mobility and S2 
daphnids exibit immobility and/or mortality in any 
single control replicate. 

WQRanges: 
T ('C) = 20 ± 2; DO (mg/L) = 3.6 to 9.4; pH = 6 to 8.5 

Stock Solution ID: I lo 1\l il\O "l-
~-"'-'""-~=--~--~--

Date Initiated: N0\I~~ '2..'?>.Wl\a 
48-h LCSO (95% CL): ~.._. 4,s ("'- '!> S:z

1\) g/LNaCL 

1-."\ (;l...g-5~5) " -" ) 
Reference Toxicant Mean and Historical Range: if, I ( :'>. \ >5 g/L NaCL 

Reference Toxicant CV(%): __ .>.JI""-----------

. Test Results: 

Reviewed by: Date reviewed: 

Version 1.5; Issued Sep. 30, 2015 
Naut\lus Environmental Company !nc. 



Freshwater Acute 
48 Hour Toxicity Test Data Sheet 

Client: \Rd.< Start Dateffime: ~>Jp.if 1 \of V::>i~ <£ l!o ?-OIA 
Sample ID: Gt\-\-CC l _ Q _ Q ~ t O'l-0\ l::v- i\') No. Organisms/volume: __,_10'"'/"'20"-'0"'m"°L'--------
Work Order No.: 11.. j ''-'i,$ °' Test Organism: .::D"'.m:.:.ao;:;~.,_n,,,a _______ _ 

Set up by: _..-J'lc....:.:',.__ ______ _ 

Thermometer: ~p-S DO meter: C>O -· 2-I ~ pH meter: pl-I- I I;, Cond./Salinity: C- 2-( 3 

Concentration Number of Temperature 
(oC) 

Dissolved oxygen 
(mg/L) 

pH Conductivity 
(µSiem) Live Organisms lmm~~inzed 

Rep 1---.,--+-----+--r--r--+---r--r--J--.--...,---t---r---i 

iOO .. 
r lo·'-I 

' 

24 48 

c fri '·" 
D 
A IO jO© 
B \A? 1<!. 
c lo tOll 
D 

A 

B 

c 
D 

A 

B 

c 
D 

A 

B 

c 
D 

A 

B 

c 

48 
/) 

0 

0 

024480244802448 0 48 

j-c;<" foe. 111-\' 1;1~ r.o'1 1111;,1 "1 o-iL> /k, )~ SS6 
.•• ) : 1; •• •'-"·· '<:' 1. ; .• ;.. • • ;;. "' :•.1 ·• •':'·· 1'. i ;'i:. {. ·• > .·••·· 
..... . .. ;/··· ·· .. •· <:······ .•.· :,..:I···· < ..;:{;, ·< .. •• I<•·•• : -'1• ·•· 

·.·······"' t-·.> .•• ····'·"'· .. ·' ..... ;·;·1t.n; ,,1:·:tzcr: .•. : ...... " ··· .. • .... ·:: 
\llt to..o ·D.·S 10,::, toS io. '{ l, ~ l..,.. 1·-,,{J, 3'-"20 z,:z.1,.. 
: :. ·., · < ;·~·I· ·· • : ·•.·. ~?. .•c 

·e:·:> . .:'-•· .. ·.· .. 
····' l•if :.·:-:·.; !< ....... •>' ... ::· •.·•··· I .;; c 

, ,-:_";·::.:- I•., . ; >··· •• ;c { .. ..... 
!'./:> .f . ''· • ..... ... 

•· . I< .. ... ·,-:.::·-_,. 
· .... •• • . ... . •.;; ,.•>>···. ·'/:.'·:'--:-:·_;·;_:.:-· 

._, .. <: Ii:'-'> ·O.·.c• ..•..... /.i•• :,(::·:. .. . .: ... ·: .::_: 
1·.•·.;:• ·<··.1: •• -.• ·+.:-·•,1·.• .....•. \·: .................. :, :·· .. \i.1 ••.. ;t .. 

. < . •· · ., ·. I ·.· ,· • >; •:/·::; ''[,\') ···•········ . ' i' :: •.i',:< D 

Technician Initials \\\A, -'""'' · ''1\V\,I'-' MIA,. 'l<M.... \J\1iv \,\1#.,,' '-IV\l \\w<- \\w ... 'Jc.• .\\.\l\!L '-\"I.I,__ \.gc_. 

Hardness" A!kalinitv* 

Concentration '<m< L as CaCo3) 

Control IMHWl 9'0 
Hiahest cone. ~"100 
Hardness adiusted ~ 

Comments: {.']) ;,\hl,.J 
l 

Sample Description: 

i,'6 
SI t-. 

--

nma 11vlJ ,.,..,1us1ment USteu 

Temp ("Cl ll-C. / 

DO lma/U lo._$ / 

IPH !.'B / 
Cond (uS/cm ><t-z...o / 
Sa!initv font) l-~ ./ 

Batch#: !DUlial:, 7-d previous# young/brood: _ _,_l_\'--Previous 7-d Mortality (%.): __ o ___ Day of 1st Brood: __ ~---
Reviewed by: ~ 

Version 1.8; Issued February 29, 2016 
Nautilus Environmental Company Inc. 



Daphnia magna Summary Sheet 

Client 
Work Order No.: 

Sample Information: 

Sample ID: 

Sample Date: 

bate Received: 

Sample Volume: 

Test Organism Information: 

Broodstock No.: 

Age of young (Day 0): 

Avg No. young per brood in previous 7 d: 

Mortaltty (%)in previous 7 d: 

Days to first brood: 

NaCl Reference Toxicant Results: 

Reference Toxicant ID: 

Stock Solution ID: 

Date Initiated: 

48-h LC50 (95% CL): 

Test Results: 

Reviewed by: 

Version 1.5; Issued Sep. 30, 2015 

<24 h 

0 

Start Date/Time: ('..ki'k~ \\o. 7-01\o (? 1\:itiS:~ 
Test Species: __ _,D'-'a"'p"'h,.,me;·a~m"'a"'g"'~"'a ___ _ 

Set up by: _...;'IL..."\,,0~----

Test Validity Criteria: 

~ 90% mean control survival and/or mobility and S2 
daphnids exibit immobility and/or mortality in any 

single control replicate. 

WQRanges: 
T (°C) = 20 ± 2; DO (mg/L) = 3.6 to 9.4; pH = 6 to 8.5 

/LNaCL 

Date reviewed: 

Nautilus Environmental Company Inc. 



Freshwater Acute 
48 Hour Toxicity Test Data Sheet 

Client: 'Tec,V, Start Datemme: N·t>~..J...xr I~, v.I b e lb<:.S"" 
Sample ID: GH-'5G\ ~&- 1:>?.,10u:i1b f\) No. Organisms/volume: ___,1-"'0lc:2"'00"'m""L,,__ ______ _ 

Work Order No.: ~l~\o,_)~v.l~~S~°'~------- Test Organism: .=D'".m=ag"-n,,,a _______ _ 

Thermometer: ~ ~ 5 DO meter: i)o-} 

Concentration Number of 
Live Organisms 

Rep 

24 48 01. "''") > 

A I~ ' !O 
B 1:) to 
c LO [O 
D 

100 A Lo 
'" I!) 

B vo lO & 
c LO o<D 
D 

A 

B 
c 
D 

A 

B 
c 
D 

A 

B 
c 
D 

A 

No. 
Immobilized 

48 

n 
0 
0 

0 

0 

Set up by: _...:io"-~-------

pH meter: pH·- '$. 

Temperature 
(OC) 

Dissolved oxygen 
(mg/L) 

Cond./Salinity: C - 3 
pH Conductivity 

(µSiem) 

0 24 48 0 24 48 0 24 48 0 48 

1 .. :: __ :._,:::~ <:<-,._ ":.· ',.· -._, ·,:- '·-:. :--'.::- ... ;.:-<.>, _:~'< ··" i:-''._-- :":;'-o:>.:.-: .. ::_..:'-~J--· :-:·-:· .. ·.<::, -;):,·:~·:':,,.-,,::·,' -:<.: -·;.;::: :._. 

.<.c/\!'/.\':· <. • · I> . ··· ·• ··· ·· ::: •<>.• ··' < '.•· • 

• ;, CC: I'<:.: ./-';<'. I ) . •• • ........ . 

.. : <>< •'' ··. 
· ...•. i:,.:.····.··>····· 

:>,·•.· ......... , ...• <. •:. . .. 1.::· .•. >•+ .• :, ... •'<.••3 ...... : .. 
.. ·· ... .: •·. • •. •• .' . • l"''''F• '\, . •·· ..... 

B I'>•'··· :· :·. :· > .. :••:I ·:;:; {''., ···.· ••. •.• •!"· ...• 

mma1 us men1 USteu 

Hardness* Alkalinitv* Temo l'C\ !~-~ 
Concentration '!m< /Las CaCo3l DD (moll) "Lv ./ 
Control IMHW\ '1 (,,, fnL •oH ,, "\ / 
Hiahest cone. 1\:ioO '21 (, Cond (uS/cm Lki.D / 
Hardness adjusted .. Salinitv root\ \ - "> ./' 

Comments: <Psi,: 11}+ .,,_,-f 
f('!l.11\f'tf:t<f.t_ o,~ S~ct Mortality: Heartbeat checked under microscope r-R)w( 

Sample Description: 

Batch#: l D \?i I k {) 
s\h,kf\"'\ "Jl!ci 

1 
)\bik{\,.\ -{Vf'\.,\d \ <VO ~W' i 2\)~'h"f p:..rf'lcJ...t..fR~ 

7-d previous# young/brood: f) Previous 7-d Mortality (%): ___ O __ Day of 1st Brood; __ 'ti __ _ 
Reviewed by: Date reviewed: N rv . ·2s;;· ;hJ i (p 

--~-----+--------
Version 1.8; Issued February 29, 2016 

Nautilus Environmental Company Inc. 



Daphnia magna Summary Sheet 

Client: 
Work Order No.: 

Sample Information: 

Sample ID: 

Sample Date: 

Date Received: 

Sample Volume: 

&l-l.-Cc:1_Q_ifJ1,lO 2',I b-N 
No lrl<~~ Is, µ,lb 
\'V't;·~.....\al c i b ; 2o I I.:, 
'L t "ZA> !..---

Test Organism Information: 

Broodstock No.: 
Age of young (Day 0): 

Avg No. young per brood in previous 7 d: 

Mortality(%) in previous 7 d: 0 
Days to first brood: 

NaCl Reference Toxicant Results: 

Reference Toxicant ID: 

Stock Solution ID: 

~ ,.,_ .. ,.., .. i_,,._ 2-1., '"'. ·1r elb!of~ 
Start Datemme: rv"""-'-v-~ . <.-<> '° . I 

Test Species: __ ,::O,,ap,,,h"'-n""ia,_,m=aq"'-n"'a ___ _ 

Set up by: __ '\,_'~..:-0=..· __ _ 

Test Validity Criteria: 

~ 90% mean control survival and/or mobility and SZ 
daphnids exibit immobility and/or mortality in any 

single control replicate. 

WQRanges: 
T ('C) = 20 ± 2; DO (mg/L) = 3.6 to 9.4; pH = 6 to 8.5 

Date Initiated: No\/-Q. ""'6ir '2-;, , '2A \ lo 
48-h LC50 (95% CL): ':>.'-) ( "2_, '2. ·- S-S) g/LNaCL 

Reference Toxicant Mean and Historical Range: I.\.\ (;,I - S. S) g/L NaCL 

Reference Toxicant CV(%): \o 
-~'-----------

Test Results: 

Reviewed by: Date reviewed: 

Version 1.5; Issued Sep. 30, 2015 Nautilus Environmental Company lnc. 



Freshwater Acute 
48 Hour Toxicity Test Data Sheet 

Client: 
Sample ID: 
Work Order No.: 

'\t'.cl( Start Date!Time: NQ\,.Q""'~ [ 2.\ , ?o<.6 Q lbUll;. 
(,:1-\--c..C\ - 0:-0 3< <> <..o \{;.::j\) No. Organisms/volume: 10/200ml 

1 

\ b f2-tS 5 Test Organism:-"O"'.m=ag..,n_,,a,_ _______ _ 

Set up by:_'-_.·"~'-'---------

Thermometer: -t"e"'f -n DO meter: 1?0 ~ 'Z./ 'l;, pH meter: pH - l I 1., Cond./Salinity: C-'2. /_J, 
Concentration Number of No. 

Temperature Dissolved oxygen pH Conductivity 
Live Organisms 

Immobilized 
(°C) (mg/L) (µSiem) 

( 'f., ·Jl'J) 
Rep 

24 48 48 0 24 48 0 24 48 0 24 48 0 48 

( 0 'l't'r<.'i A 10 "" 0 I 'j,.:1 l''to l'\,o 'ci1 ~::. g;P, 11. '1. \.. n,lc .;50 )SI 
B 

->·,,,-_-_ ·· .. ' ..... ' .: 

.· .. ····•·· 
.·,·· ' ;-;,_; ::_'> 

' : 
'• ,'',·, 

· .. · ... ··, < ,. ' ·,· ,., ' 

' --:-- ' .. ',' <, I · ., ·:,• 

,, ' 

c ._,, __ -
' :·: : ,•', •; " ' ' 

D '·:·.:, ' ,- __ : -:· ''-•,,: -- i < ',', ... ,, ;· ' ',' 

' ,· '' J,, ,·,' .. •', 

(,,, '1-S A ~o L~ 0 lqi,:,'.) i~J l~o 'a·l 'l?.. "7 ·• '\ 1,b IL -u.., \c'?...\, \,L,1 
'• ' ,',•, : ':· '.'''. ,•:' '' 

,, .. ;,, ---:'. _'., --_ B ,•' ' •' 
'' ' 

',• 

c ,········.·, 
',''' ,, ,' 

t 
'' •• ' ,,, ' ', •'' 

--- --_ -__ 

D ' .. :· .. · .. · ... ·::, '.:_,: _____ ' •:• ··, ,:>:, -.:_:,:· ____ :'.-:-_ ' > ·:·.· ' ,' ,'' 

\'2..5 A 10 to 0 \'to ,q ::i l"t~ 9,,1 ~.4, il!t't 1.b l.C ,, 'Buv BCS 
1 · ' ,·:,: ... ,. .. ' ':: ', I· .. >': ' ·:. ;: __ :·_/_::\ B :: ·.: --- - ' I ' I• ,. 

c '' ', ·: I , ', ;.: ' -·-:·:·_,_ ,'- ,< ' 

' ' ' :.·. 

D 
' ,', 

···•·::: .· .. ·: ,;,• I: ,•, .. · .. ' ; 
', - ", ---

'1.S A 10 <o D \'l,0 \r,_~ \Ci.o ~.·1 9''-1 b· 7, '(, b 1 ) I., 4l \'"L <.w ('l.-31 

B .·.· ,, 
' .' · .. ' .·· .. ' ' ' •':. ' ,' ' ' / '•.' ' <' ,·· 

I , ' ' 

c ' ..... ... _:- -<: 1; ·- - _-__ ;_,., . ' :.: . I ' • .. ,:; 
'' 

>; "" 
D :'.'· ' : 

., ' '., ''.'D•· '; ', > ',,, - --- -__ -:· __ --; _, 
' 

50 A tO to 0 (\.? ·~·"' l~.o <!< -~ C<t i:..u "'l.S- ll:, !'\ 1'\ '1.b 1"111 
B ··.·.: •• '.:, ·.• ' ---- __ - -

,· ' ,, .,.,, -- ',.:'· :: ·,· ,' ' .·· .''' \_:(;:,-
: 

·-- ; ', 

c ,,.·- -·· ;·: ''', -- :-_--:.:: i.'\.• •' "';:; :,:( ·' .',,, I ·. , 
' 

' ·.· .. --- :,. ':.,, '' I. : 
D ' ' I :, :· ' ': :. 1:,:·' ' <: ·'"L' : ' 

' 
100 A \0 \Ol.i.. u \1iX 0 ,,,. l\o It; ., ~'i -6, 1, 11. '\ 11.<: l~ l'tlO '""''D 

B 
' 

' 
,' ', f.:·' '," 

' 
<.i. : :.·: ;<. ': j:::; ' I' '' '' ,· 

c ' ' 
' 

', ' ' -- :: __ -- •: I'··"< ' ' 
' ' 

.. ·· : : I< 

D ' .. ''', 1••'··: ' ·,' 
,' ' '! \ I ' ! : .. " '"'· I'< .. .·,·:_--'-:> __ : 

--- -_- -

Technician Initials ..\IAZ_ ".>J.-., '--"•. ,\_ \,\\,\,L. "'""' "1""- ""'"' Mltv 11.o.A "\\i\,l,- 4VL """' \.\"\,.\ t.i., 

Hardness* Alkalinitv* 

Concentration *(m< /las CaCo3) 

Control IMHWl '1 <O 66 
HiQheSt cone. '(,coO Se>w 

: 

Hardness adiusted 

{~.., . 

Comments: ''-" $ \IJ,"'-1- pc?0}p1-fu.~e W\ \; w--k\Q Mortality: Heartbeat checked under microscope 

Sample Description: c_li,Q.,f': ""' to\oW' 1 "'"' ,~ c.~w 1 A,J:) p:o..,,f) Cd" ftJ 
Batch#: i;D '2-,\;,\ l,o~ c 

7-d previous# youngfbrood: ·z ... :v Previous 7-d Mortality (%):. ___ O __ Day of 1st Brood: _ _.. __ _ 

Reviewed by: Date reviewed: fi ff" · 215: ?-<)/ q 
~--'---'------''---'--------

Version 1.8: Issued February 29, 2016 Nautilus Environmental Company Inc. 



Client: IE'c k-
W.0.#: I \,I?.,'-\ Sa.., Hardness and Alkalinity Datasheet 

Alkalinity Hardness 

Volume of 
Sample (ml) 0.02N (ml) of 0.02N Sample 0.01M Total 

Subsample Date Volume HCUH2S04 HCUH,S04 Total Alkalinity Volume EDTA Hardness 
Sample ID Date Measured (ml) used to pH 4.5 used to pH 4.2 (mg/lCaC03) (ml) Used (ml) (mg/l CaC03) Technician 
ti< "'r'l --" - \&- [\rQ\>. \bl lf,. /vvJ,( IQ((.(,, "70 < 'l-l.;. l5.lf; ~ 1t:IV <.!!1 0 '1 · "":::/- 110 S-5 

o ·~to ·h tCo- N ~ 1,.o0c -fR-'"SPI __ &__ so 1,.-S(. L>, '2 '2.-S , (, ftq(,,:, '-"'1 0 'O' '5 8SD U5 
o·"?. l' w\b--,0 (ijil_ 1o"c 

G-H- c_Cl __ &.- 5 ('..) '2-'3' Q_ 1-, "';, . (;, 1-\s<o ~I ?, ''-\- :.SL\oD \3 <;' /'-/\, ' c_ 

ll '1, l < '-'> t t.,._[\){cll 1.CP( 
,,~ 

C:,-bl- CL\ _Q , so '2,f, . C> '2,G, ' 1t C,\'l U)_;..f) t ;,,°\ ?, "\Co CTS /'-fl' '---
o1 ( 'z.<>\Ei.-1\J f2il l C3°r 

G-f-L SCI~&- c;- 0 IL(' 6 l 4. . p 2___ '1.._ 1 \,. \9 l 0 16.0 I boo us 
\i) ~ ("'"LO( (.,_J\.) v y 0S 

M\.-iW @ u,<:. 1rucJ _ \ lo ! \ \,. l\>.~,\bllt t::::.o .,,_ 4- ·:, 's bb "So 4--e r,(, \Mc_ 

!-A\-\ "" E' \ o"C ,.\,! \ v <? s ;:>' ~\.o b"G --1-- 'f-~ l '\l, ~ 

~-CC.\_,,,.. l\r;, \] 2.i / (, • ,.,;2,\ll'· "?o '2.s .r~ 2-S. '\ 'Sc\o ~1 ·:a_,.o ., 000 '-ML 

" \ 02-<U -N @t,dC '\"''-

tJ\ \-\w @l$'L 1vw .'l.l/ { t;.. M":ll/\( So 3-'f ·-z.,s lb "">$' 4--'1 'j'<j) '-f'--t,C 

Notes:© D!\ll"hio\ fo l <:iO ""L w \)~ W<k·h~ f". 

Reviewed by: ~ Date Reviewed: 'f/(JV · 28 "'Z1;ib 

Version 1.1 Issued July 28, 2016 Nautilus Environmental Company Inc_ 
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APPENDIX C – Chain-of-custody form 



' 
> 

' 

Teck I 
COCID1 I 20161115-1349 TURNAROUND Tll\IE: RUSH: 

! ! .. _zG-LiEN; <l . :. Facility Name I Job#. fording River Operation 

Project Manager Lee Wilm 
/ Email ----- -

Address PO Box 100 

City E!kford 

Postal Code VOS lHO 

Phone Number l-250-865-5289 
~>l;;-;:,,,,- iID!ll!Ulf'il"'r 

" ~ c 
" -M 
;; 
• 0 
0 

1? 
Field • ~ 

Samnle lD Samnle Location Matrix :i: 
. 

FR_SPl_ Q_ 03102016_N ,z) FR_SPI WS 

GH_ CCI_ Q_031020I6_N (i) GH_CCI WS 

GH_SCl_ Q_031020I6_N ,J) GH_SCl WS . 

FR_FRCP1_ QR_3I 102016_N FR_FRCl'I WS 

FR UFRI QR 31102016 N FR_lJFRt ws . 

FR_FRCPI_ SA_31102016_N FR_FRCPI WS 

FR_UFRl_SA_31102016_N FR_UFRI ws 

'lltrti'J. !An\!' 11 uij:;~t 

(l) Clrcv, Lcl .. c\rSS, I-Jo f''"t\u,\Ah<;, o d,,v,vlt<) 11'0 
(tear, [ 0 /,rle!(

1 
)J, otl"'"-"! f-r .. p•A:\,, le!e1 ;z) 

CD (Ii"· i{/r J,f1 twkil/, ''"'cl'cfi,L./6fr1"o De/di, 
':lwn;~<'&li'ftJ-lllr'!IN~' :'.'[() .P .• Jli ..• ·. . !l . .. 111 

Regular (default\\ X 
Priority (2-3 business days) - 50% surcharge I 

Emergencv (I Business Davi- lOOo/o surchargel 
For Emen:i:encv <I Dav. ASAP or Weekend - Contact ALSI 

I 

.... :'.;1;0\~0 I JXL- _,:,~:\~-}0:£1 ' 

·:,i Lab Name Nautilus E"?vironmental 

Lab Contact 
/ 

. .,.Rrilail •' /' - - -
Address 8664 Commerce Court 

Province fsc City Burnaby Province BC 

Country !Canada Postal Code V5A4N7 Country Canada 

Phone Number 604-420-8773 

··~ 
-i~'.fA1&~IiX" ··.!!$$~-Ii· 

(\'.) !-'1 -. 

.'1 ¥;- .c- 1- <:'I 
! '"!$ -\,.$) -. 

~ -4- . 

~ 
~ It 

• c • 00::: 
ll ~r !..I. J ·a~ ! • 
== 

.. . 
~~p 

• • 
~~ Q .. 

Time G=Grab #Of " ,; Q ~ 

~ 
~ c 

Date f24hrl C:o::oComp Cont. ~ii: ~d 
l 

2016111/IS 10:05 G 2 x 

2016/11115 Il:l3 G 2 x 

2016/l Ifl5 11:25 G I ' 
2016/II!l5 11:59 G I \ :>( 

2016/11/15 09:14 G I ' )( 
' 2016/ll/15 11:59 G 2 

2016/ll/15 09:14 G 2 

i:iws · ~; ' ~. I, y'; B0 !il!tlf. 

\~.·z;-;s1 ililW.~.~l\ : 
:~ Reoort Fonnat/ Distribution 

,, 
Excel PDF EDD <1 

_,, 
Email I: '" < : - ,_ :->.:_----1 . ·Le~:Wit01@teck,c0m .• · -- ,,< _';,;· x x x 
Eillail2; N~.M~::iJ'ci-~ald@t:~clLco~~l;;~!W x . x ,_,,.rl":;. 

Email 3: :'-,, ---< ---- : ">"'i ,•• 
hickCoal@en11!s6nline.cOm - - x 

PO number [- _'.· > · .•: - _,, : ", .- ' 

/ 
,r:l1i1lffifd)-

~: . >C: !c:!!<t . . •.. .• . U') 
- !. · . . {ft ':?;" 
N -;:)~ -:::-: ~:,::.-- ~ -
·'.'.'""'".· .· "'""'·•· . :·····~· ~· ~--':-,,~;:<·,:-,?--·'I I" I :,o-. 

F' "" ~}£ ~ ~· 
~~ -. ~~ 2~ 

;~ 
~@ ~i ... ~ !:: ~ -a'@ • • . .. V'.i::: 00::: 

~~ 0 c 0 .. 
~ ·- •• .!!! .: :5 ~ .5 ~ ·c~ C-;, 

&! " 
... .. . .. . • 0 

Qif •• • • "'u ~ t. QO. Q .. 

"-" " ,; ",; " ,; 

~~ 
o~ ~ c ~ c ~ c 
:;: ll ~ 0 ~· ~ 0 -.u -.u -.u 

I I 

I I 

I 

2 

2 

i "-i)t'{_ 
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} . ' ' . !Vi /!J(l}i.A V/l}Wc)n()N::J . 

<lli;~1.;:~" _1;;itl1E4'£Z!nmmmrn 
Sampler's Name t) \\)\ w-J~,)~!\J\//, ./ Mobile# r) ·- ,,,- (- Cf1_o-.f l.-.._L--f) ·,((,,-;; -7 } 

' ' 
/ ,,;._./' -· •' ,'\~ Sampler's Signature Date/Time G..:>o .. -> .._,::; '7o \;,,.., l ___ ___:--~1 

' 
''--....-----~--

~ ' 
,----~----



 
 

 
 

END OF REPORT 



 

 
8664 Commerce Court, Burnaby, BC V5A 4N7 

 

 

 

Acute Toxicity Test Results 

Sample collected November 21, 2016 
 

Final Report 
 

December 6, 2016 

 
 
 
 
 

Submitted to:    Teck Coal / Fording River Operations 
Elkford, BC 



 
 

 
WO#161285 Nautilus Environmental Company Inc. 1 
 

SAMPLE INFORMATION 

Sample ID 
Dates Receipt 

temp. Collected Received Daphnia magna 
test initiation 

GH_CC1-WS-
201611211010 

21-Nov-16 at 
1010h 

23-Nov-16 at 
1430h 

23-Nov-16 at 
1645h 4.3°C 

 

 
TESTS 

• Daphnia magna 48-h LC50 test 
 

RESULTS 

Toxicity test results 
 

Sample ID  48-h LC50 (% v/v)  
[95% CL] 

GH_CC1-WS-201611211010 89.1  
[66.1 – 100] 

CL = Confidence limits 

 

QA/QC 

QA/QC summary Daphnia magna 
Reference toxicant LC50 (95% CI) 3.9 (2.8 – 5.5) g/L NaCl1 

Reference toxicant historical mean  
(2 SD range) 

4.1 (3.1 – 5.5) g/L NaCl 

Reference toxicant CV 16% 

Organism health history Acceptable 

Protocol deviations None 

Water quality range deviations None 

Control performance Acceptable 

Test performance Valid 
 1 Test date November 23, 2016 
 

 



 
 

 
WO#161285 Nautilus Environmental Company Inc. 2 
 

        
Report By:  Reviewed By: 
Yvonne Lam, B.Sc.  Edmund Canaria, R.P.Bio 
Laboratory Biologist  Senior Analyst 

 

 

 

 

 
 
This report has been prepared by Nautilus Environmental Company Inc. based on data and/or samples 
provided by our client and the results of this study are for their sole benefit.  Any reliance on the data by a 
third party is at the sole and exclusive risk of that party.  The results presented here relate only to the 
samples tested. 



 
 

 
 

 
  

APPENDIX A – Summary of test conditions 



 
 

 
 

Table 1. Summary of test conditions: 48-h Daphnia magna LC50 test. 

Test species Daphnia magna 
Organism source In-house culture 
Organism age <24-hour old neonates 
Test type Static 
Test duration 48 hours 
Test vessel 250-mL glass beaker 
Test volume 200 mL 
Test solution depth 6 cm 
Test concentrations Five concentrations, plus laboratory control 
Test replicates 1 per treatment 
Number of organisms 10 per replicate 
Control/dilution water Moderately-hard reconstituted water + 2.5 µg/L Se 
Test solution renewal None 
Test temperature 20 ± 2°C 
Feeding None 
Light intensity 400 to 800 lux 
Photoperiod 16 hours light / 8 hours dark 
Aeration None 

Test measurements 

Temperature, dissolved oxygen and pH measured daily; 
salinity, hardness and alkalinity measured in the undiluted 
sample at test initiation; conductivity measured at test 
initiation and termination; survival checked daily 

Test protocol 
Environment Canada (2000), EPS 1/RM/14, with 2016 
amendments 

Statistical software CETIS Version 1.8.7 
Test endpoints Survival (48-hour LC50) 
Test acceptability criterion for controls Survival ≥90% 
Reference toxicant Sodium chloride (NaCl) 

 
 

 



 
 

 
 

APPENDIX B – Toxicity test data 



Daphnia magna Summary Sheet 

Client: 

Work Order No.: 

Sample Information: 

Sample ID: 
Sample Date: 
Date Received: 

(,\-\-Cc\ -wS- kl ll.,\\2-1 t ott:> 
"'~~ 2-\ ''2.Dlk> 
~IM.~ 1:i' l J.ol!o 

Sl"'tk Sample Volume: 

Test Organism Information: 

Broodstock No.: 
Age of young (Day 0): <24 h 

Avg No. young per brood in previous 7 d: 
Mortality (%) in previous 7 d: 
Days to first brood: 

NaCl Reference Toxicant Results: 

Reference Toxicant ID: 

Stock Solution ID: 

0 

Start Date/Time:~ 2-'~,, 7o\.b @lio'4S~ 
Test Species: -~°'D~ap~h~n""ia'-'m"'a"'g"'n"'a ___ _ 

Set up by: _'l...i.'"'....:.::L:.__ __ _ 

Test Validity Criteria: 

~ 90% mean control survival and/or mobility and S2 
daphnids exibit immobility and/or mortality in any 

single control replicate. 

WQ Ranges: 
T (°C) = 20 ± 2; DO (mg/L) = 3.6 to 9.4; pH = 6 to 8.5 

Date Initiated: 
48-h LCSO (95% CL): 

No\i'Q.~r '2-:, ' LA I VJ 
·=.,,'.) ( ?__.'2,--S-'>) g/LNaCL 

Reference Toxicant Mean and Historical Range: L\-. \ (;,I - S. S) g/L NaCL 

Reference Toxicant CV(%): ~ 
-~~-----------

Test Results: 

Reviewed by: Date reviewed: 

Version 1.5; Issued Sep. 30, 2015 Nautilus Environmental Company Jnc. 



Freshwater Acute 
48 Hour Toxicity Test Data Sheet 

Client: __ =f_,._-e"'c""L<_,_· --------- StartDaterrime: \\io~~1- U~, ?.ol\. <::' ib'tS~ 
No. Organisms/volume: --'1,,,0/c=2,,;00"'m'-"L"--------Sample ID: G,\'l,.(C.\ -ws-,z,;:.,11.,11211010 

Work Order No.: _ _Jl'-'b"-l'-'Z."'-·-"~"-S"---------- Test Organism:_.,O~.m~a~gi!.n~a _______ _ 

Set up by: __:'.f,_"<""L'=---------

Thermometer: -\-'e_M£-\\ DO meter: J?O - 2-( '? pH meter: pH-11 ~ Cond./Saliniiy: C-2 /3. 

Concentration Number of No. 
Temperature 

('C) 
Dissolved oxygen 

(mg/L) 
pH Conductivity 

(µSiem) Live Organisms Immobilized 

Rep '--------4------1------+------l--~--.--+---,----I 
24 48 48 0 24 48 0 24 48 0 24 48 0 48 

D ' •. '.. ~: T, •':. .,, i.,' ,. ' '"' "'""''':··.·: 

A 1-v 1;; D 1~ , -c- 10,"' r'1-0 -1\, \ It> :;,,q 1. L \1 1 1.~ o < B c°i 
B 

c 
D 

A 

B 
c 
D 

50 A lO 'rt;o 
B 
c 
D 
A lO('I -Lie 

B 

c 
D 

Technician Initials "\l>J- v\11r-

Hardness* 

0 

A!kalinitv" 
Concentration •tm IL as CaCo3' 

Control 'MHW' /oo "-('..''" -·-·· -
HinheSt cone. ""'i), 10 u. 3 7,,--
Hardness adiusted ...__...,.. 

·, .. · .. -,I·•. ,. - " ·. •' , , ii· \/•i IJ<.'' : '· ' L ... \.> ·., ···· 

tC\.r· ,'l,,o , '1<0 ~· "' i.. 1'. ,.('" l:l \,: ?..•<"' '1~'63 
-~-0>.-:: 1:-_· .. :·:>?""· 1/~~z:~, ._-.:·-:~ -.. , __ ,.,. --·:, ,, · --- . ,_ .;·_,.. ._,_. :;;-;:_:::x:-:_··:> 

1·· .. '· .••· ' ' .1

' ' ,,;''.) •''•\ '•···· i' '· 1::.···:·· 
.,,,,,,,.,,.,· ::,· I•::.,,,.,,<•:,:> ., 1:·••· •.•·. "''' I:\,/"'' 

f•,~ \~ o r c;,.o t I "'' (,I,~ -1, 1 11 ~ ·- • ' So 1:z:u 
,:, ?: ' C- 7'.: I >c :•>' , '''.. ,,; -. 

-:'. .'::· :·: .. ;-..-.:-<·: -> :· 1.-,,:· " I·<':-.~- ,. \!;:.>':,: L '·--" '<",-·,: r< _._--,_: l~\-t'.)>:::>"·:< .. 
••• '.'···, .L;• '•··, ;•">\':"":;.•-: '::: >"'•' ' ··. J;\'';;:,;c 

"""-- \I\<- \NJ./ \\,\.\! "1A.l.-l\.\t.! \\\'\i,_"'1 ""V•'\.J\l \j"IA_ '-l"IL-

ill 
b'O 

Comments: <SJ >\'lo"-f fl"!.{, p\fo.±, OJ\ Y;c~ ..\. \l'~""\s,.,,,'>Mortality· l;Jeartbeat checked under microscope 
, . © f."';':\p\.1:M4 o"\ :it:\,.11.,,,,~~ o,\\ oA e.<>~ !,,,"tfo""" 

Sample Descnpt1on: C\l<U'f '!\p c,,\GvJ 
1 

""b -celc..q f\-0 ~<'v («..(fs, 

Batch#: i\'D<..lb!). 7·dprev1'ous#young/brood·. 1,,"> P <O 0. ·v revious 7-d Mortality(%): Day of 1st Brood.• _ __,/ __ _ 

¢ Reviewed by: 

Version 1.6; Issued February 29, 2016 
Nautilus Environmental Company Inc. 



CETIS Analytical Report Report Date: 

Test Code: 

02 Dec-16 13:11 (p 1 of 2) 
161285 I 09-8791-7983 

Daphnia magna 48-h Acute Survival Test Nautilus Environmental 

Analysis ID: 03-0581-4710 Endpoint: 
Analyzed: 02 Dec-1613:11 Analysis: 

Batch ID: 14-2717-0583 Test Type: 

Start Date: 23 Nov-1616:45 Protocol: 
Ending Date: 25 Nov-1616:40 Species: 

Duration: 48h Source: 

Sample ID: 00-2240-054 7 Code: 

Sample Date: 21 Nov-1610:10 Material: 

Receive Date: 23 Nov-1614:30 Source: 
Sample Age: 55h (4.3 °C) Station: 

Trimmed Spearman-K3rber Estimates 

Threshold Option Threshold Trim 

48h Survival Rate 

Trimmed Spearman-K8rber 

Survival ( 48h) 
EC/EPS 1/RM/14 

Daphnia magna 

In-House Culture 

155CE23 

Water Sample 

Teck Coal (TECK COAL) 

GH_CC1_WS-201611211010 

Mu Sigma 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: Yvonne Lam 

Diluent: Mod-Hard Synthetic Water 

Brine: 

Age: 

Client: Teck Coal 

Project: 

EC50 95% LCL 95% UCL 
Control Threshold 0 40.00o/o 1.95 0.06477 89.09 66.11 ~I"° 

48h Survival Rate Summary 

C-o/o Control Type Count Mean Min 
0 Negative Control 1 
6.25 
12.5 
25 
50 1 
100 0.4 0.4 

48h Survival Rate Detail 

C-o/o Control Type Rep 1 
0 Negative Control 1 
6.25 
12.5 

25 
50 1 
100 0.4 

48h Survival Rate Binomials 

C-% Control Type Rep 1 
0 Negative Control 10/1 O 

6.25 10/10 
12.5 10/10 
25 10/10 
50 10/10 
100 4/10 

000-469-187-2 

Calculated Variate(A/B) 

Max Std Err Std Dev CV% 

0 0 0.0% 
0 0 0.0% 
0 0 0.0°/o 
0 0 0.0% 
0 0 0.0% 

0.4 0 0 0.0% 

CETIS™ v1.8.7.16 

%Effect A 
O.Oo/o 10 
0.0% 10 
0.0% 10 
o.0°1o 10 
0.0% 10 
60.0% 4 

Analyst:. __ _ 

B 
10 
10 
10 
10 
10 
10 

~ 
~-~;,&, 

QA: __ _ 



CETIS Analytical Report 

Oaphnia magna 48-h Acute Survival Test 

Analysis ID: 03-0581-4710 

Analyzed: 02 Dec-1613:11 

Graphics 

,, 

000-469-187-2 

Endpoint: 48h Survival Rate 

Analysis: Trimmed Spearman-Karber 

CETIS™ v1.8.7.16 

Report Date: 

Test Code: 

02Dec-1613:11 (p2of 2) 

161285 [ 09-8791-7983 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: __ _ 

efb
Oee:· ]., /J~ 

QA: __ _ 



Client: -G..,ck 

W.0.#: /b ( Z.£5 5 Hardness and Alkalinity Datasheet 

Alkalinity Hardness 

Volume of 
Sample (ml) 0.02N (ml) of 0.02N Sample 0.01M Total 

Subsample Date Volume HCUH2S04 HCUH2S04 Total Alkalinity Volume EDTA Hardness 
Sample ID Date Measured (ml) used to pH 4.5 used to pH 4.2 (mg/LCaC03) (ml) Used (ml) (mg/L CaC03) Technician 
f!J"JT_ CG/ - mo, z.'311~ &C7rs so v.9 --~222 q. <.. )_,/ "'/0 17>~2 .. .,, :s21u vs 
"'S- 2o11.112\t•\' 1-.t3/l{)J 

. . -

I"'\ f..\ ' ' /\roJ ?..'1! It> f'V;,• .iJU.h S.v 7, .s '3. Jo b'D 'So S.o [DO "/1.11 

Notes:© \)!\~o\fo J_<:>.O "'L w I \)~ wo_.+~t"'. 

Reviewed by: ~ Date Reviewed: \)e.:::. • ·;z_ '21J / & 

Version 1.1 Issued July 28, 2016 Nautilus Environmental Company Inc. 



 
 

 
 

APPENDIX C – Chain-of-custody form 



Teck 
cocm 

Facility Name I Job# !Fording River Operation 

Project ManagerlLee Wilm 

Email 
AddresslPO Box 100 

City Elkford 

Postal Code VOB IHO 

Phone Number! 1-250-865-5289 

SamnleID Samole Location 

GH_ CCl-WS-201611211010 GH_CCI 

Field 
Matrix 

WS 

Pag• l of 

20161121-1411 TURNAROUND TIME: 

Lab Nrune\Nauti!us Environmental 

I 
I 

Lab Contact 

Email 

Address 18664 Commerce Court 

Province BC City I Burnaby 

Country Canada Postal Code]VSA 4N7 

Time 
Date 24h,) I C=Com s 

2016/11/21 10:10 ! G 5 

Sampler's Name 

Sampler's Signature 

Province 

Country 

RUSH' 

Email 2: 

Emai!3: 

BC PO number 

Canada 

Mobile# 

Dateffime 



 
 

 
 

END OF REPORT 



 

Nautilus Environmental Company Inc. 
8664 Commerce Court, Burnaby, BC, Canada, V5A 4N7 |+1 604 420 8773  

 

 
Teck Coal / Greenhills Operation Report Date: February 18, 2016 
ATTN: Leigh Stickney Work Order: 16161 - 16162 
P.O. Box 5000   
Elkford, BC  
V0B 1H0  

Data Report 
Species: Rainbow trout (Oncorhynchus mykiss) 

Protocol: EPS 1/RM/13 (Second Ed. with 2007 amendments) 
  

Species: Daphnia magna 
Protocol: EPS 1/RM/14 (Second Ed. 2000) 

  
 

Table 1. Results for the 96-h rainbow trout acute toxicity test.   

Sample ID Collection Date and Time Mortality in the 100% v/v 
(%) 

GH_PC1_WS_2016_02_02_N February 3, 2015 @ 1253h 0 
 
 
Table 2. Results for the 48-h Daphnia magna acute toxicity test. 

Sample ID Collection Date and Time  Mortality in the 100% v/v  
(%) 

GH_PC1_WS_2016_02_02_N February 3, 2015 @ 1253h 0 
 
 
The test met all control performance criteria and no deviations from protocols were observed.  
The results presented in this report relate only to the sample tested.  
 
 
 
 

 
 

 
  Reviewed By: 

Yvonne Lam, B.Sc.  Edmund Canaria, R.P.Bio. 
Laboratory Biologist  Senior Reviewer 

 



Rainbow Trout Summary Sheet 

Client: 

Work Order No.: 

Sample Information: 

Sample JD: 

Sample Date: 

Date Received: 

Sample Volume: 

Other: 

Dilution Water: 

l(o\(o\ 

Err\JlC 1-WS-1.oib_Dl-OZ....N 
Feb~ i 11o 

'l "'2ol 

Start Dateffime: Fe. 6 l / 1 G:, @ I o 35 h 

Test Species: Oncorhynchus mykiss 

Test Validity Criteria: 

::: 90% control suNival 

WQRanges: 
T ('C) = 15 ± 1; DO (mg/L) = 7.0 to 10.3; pH= 5.5 to 8.5 

Type: Dechlorinated Municipal Tap Water 
Hardness (mg/L CaC03): 

Alkalinity (mg/L CaC03): 

Test Organism Information: 

Batch No.: 

Source: Aqug Fo..rrvis. 
No. FishNolume (L): I 0 I t5L. 
Loading Density (g/L): 

Mean Length ±SD (mm): 
033 

26 ->f Range: ________ _ 

Mean Weight ± SD (g): Range: __ a;:_· ·..:2""1_-_o.:...._&_.1_-__ _ 

Zinc Reference Toxicant Results: 

Reference Toxicant ID: (Z7 ln33 
Stock Solution ID: 

Date Initiated: · 

96-h LCSO (95% CL): 

Test Results: 

Reviewed by: 
Date reviewed: 

Version 1.4; Issued May 29, 2015. 
Nautilus Environmental Company Inc. 



ClienUProject#: 

Sample l.D. 

W.0.# 

96-Hour Rainbow Trout Toxicity Test Data Sheet 

/e.c/C.. - ~ k_d_ J o f, 
Ci-If _ Pu - tJ s .. 1..01 b ... • :i-1-_ o·i... fi 

/iofb\ 

Number FishNolume: 

7-d % Mortality: 

Total Pre-aeration Time (mins): 

/0I15"L 
I o. 

30 
--------

RBT Batch#: n ?..'11) Aeration rate adjusted to 6.5 ± 1 mUmin/L? (YIN): ~ 
Date Collected/Time: 

Date Setup/Time: 
Sample Setup By: 

D.O. meter: 

pH meter: 
Cond. Meter: 

f;j, 3 J fl,. Q_ I 2.53 h 
f:d_, } /~-ii j,,, 'J~ k. 

th, 

.Vo . z.. 
PH -( 
' '( .. I 

Undiluted Sam le WQ 
Parameters Initial WQ 

Temp 'C /¥.o 
pH J' .:> 

D.O. (mg/L) I:;,.~.,.. 

Cond. (µSiem) /04-9 

Concentration #Survivors Temperature (°C) Dissolved Oxygen (mg/L) 

(% v/v) 1 2 4 24 48 72 96 0 24 48 72 96 0 24 48 72 96 

lorrir#...- IC'> ;O \fl {0 l'fJ) 14..D l'tt-. 111-.Cl 1'1-v ID I (j 8'" "« q_:;i ?.R IJ I 

/Ou 
. 

iO 10 i\i /O tl/P 14 (1 lf+D 14-.n tlf-,0 (0 ,, 1.& q_g ~i ?.? 

Initials ll'W1 Ge EC r: (__ n. Hl'l~1 f:C. f;f fL ~ Wt' SL :C GC 
WQ Ranges: T ('C) = 15 ± 1; DO (mgll) = 7.0 to 10.3; pH= 5.5 to 8.5 

Adjustment 

/ 

/ 
/ 

/ 

pH 

0 24 48 

"'-~ b.~ £.S 
J:.-.1 g_ I i,1 

Rr- . 'i'IJllM (L-

SampleDescription/Comments: Co\ov\i::~<,, (l~C\( l udull\('\.~~<, ~01"'~ fO'l~lv\\\!ih.'\ 
fl. . 

Fish Description at 96 h OK Number of Stressed Fish at 96 h ¢ 

Other Observations: 

30minWQ 

IV'·"' 
1-:i 
io. i 

lo,r/ 

Conductivity 
(µSiem) 

72 96 0 96 

b (, 6 ., .:l ./ ., ?CJ 

~-2 ?.1 /OJ' I I09b 

GC f< "'- FL 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

Reviewed by: ~ Date Reviewed: f"'.-eb· f<il ~ ((p 
I 

Version 2.2; Issued August 13, 2013. Nautilus Environmental 



Daphnia magna Summary Sheet 

Client: 

Work Order No.: lb l bZ.. 

Sample Information: 

Sample ID: 

Sample Date: 

Date Received: 

<SI-\_ rc.1_ w~_2.cllo _ oz._02...!\I 

f~b<'l>il\1''-\ °?:> I U:ll ~ 
·rt.b l'V\\\1''\ le l 1-o \ ki 

ll<1L Sample Volume: 

Test Organism Information: 

Broodstock No.: 

Age of young (Day 0): <24 h 
Avg No. young per brood in previous 7 d: 

Mortality(%) in previous 7 d: 0 
Days to first brood: /0 

NaCl Reference ToxicantResults: 

Reference Toxicant ID: 

Stock Solution ID: 

Date Initiated: 

48-h LC50 (95% CL): 

StartDatemme: \=tbrvGd''-1 '6 1 2.,oi\, C? oSoS.~ 
Test Species: --"'D,,,a~ph"'n,,,ia'-'m=ag"-n'-"a'-----

Set up by: _ _;'lc_'l,_,l~----

Test Validity Criteria: 

~ 90% mean control survival {no more than 2 
mortalities in any control replicate) 

WQ Ranges: 
T (°C) = 20 ± 2; DO (mg/L) = 3.6 to 9.4; pH = 6 to 8.5 

Reference Toxicant Mean and Historical Range: 'f, "1. ( -~, =?.-'>,?.) g/L NaCL 

Reference Toxicant CV(%): ?> 
~~-----------~ 

Test Results: 

Reviewed by: Date reviewed: 

Version 1.3; Issued January 26, 2011 
Nautilus Environmental 



Freshwater Acute 
48 Hour Toxicity Test Data Sheet 

Client: f e &:.. Start Date!Time: Rbrv<Jd''-1 :') I vol <o e o&c,S h 
Sample ID: G+l- pc..,\_'v-'~--'2.Dl\o-07.._0L!'J 
Work Order No.: _·_.[_:l,,:....!..f_,.(n:.L.:7/~----~· __ 

No. Organisms/volume: --'1-"0/"'2"'00,,,m=L_1 ______ _ 

Test Organism: _,D'"'."'m"'a"'gn~a,__ _______ _ 
Set up by:_~'-\1,::::'.1"-"--------

Thermometer: -\'~""p-S DO meter: po ·· Z.f Z, pH meter: e·H - \ I '3' Conductivity meter: _,C~--=2-;:.Jf_".,,___ 

Concentration Number of 
No. 

Live Organisms 
Temperature 

('C) 
Dissolved oxygen 

(mg/L) 
pH Conductivity 

(µSiem) 
Rep 

Immobilized 

24 48 48 0 24 48 0 24 48 0 24 48 0 48 

A i () 10 0 
B 10 iD 0 

c ,o la 0 1.'.: .-.-- -. - ._ _-·-.:·_ - - - I· . . -. 
:.·::::-.. ',; ' ' '' .. ' ''--' .'. <·''::"":.,: .. _ ... _:_ - _ .... _._::,:1,'._- . .. -, --

D 

A (U \0 0 
B ID \0 0 _ -·.:. :_:_ ._ 1. -_._ 1._.: ::·-.I·::•._ .i ,, : •;i ·'·/: .•• ,._,. ::PO' 

c lrJ (,0 0 
D .. · 

A 

B 

c 
D . .. _.· 

A 

B · .. · -:_ ·. 

c 
D ·' . 

A 

B I .. ·. 

. 
. . F 
. ' .. c ' 

D . 

A 
B I· .. '. 1-- - - " :.:,, -.. :<·_t:. "-:-= ._:.~-·.--~-- --:-_-.~- :: 

D . · -- ; __ -·--< ·.·.-·-.. - :._._-·-:._-::: 1:. :.::., <: -· .. _-.,. ':· ::. --- -· 
1--T-e-ch-n-ic-ia_n _ln.Liti-al~s -111:1.....,M\'Y.,.,-t)...,.\~-W...-+-'-\-"'-v--+l,_,-_-<J(-\.;-+,.· ~ \{vcc \).\l.l... ~Mi \(w '\,\\IJ(~1111 1'\A :-\.\IV-- 'l\W 

Hardness* Alk:a!initv* Initial WQ Adiustment Adiusted WQ 

Cone. *Im /Las CaCo3\ Temo l'Cl ;9'.C:, -
Control IMHWl qi, -;-v DO lma/Ll lj. -z.;. I./ ,. 
Hinhest cone. e;;;7c ill <o lnH 9,<o // 

Hardness adiusted 

Comments: 

Sample Description: 1\0 

\~ Batch#: O'no I iol>M) 7-d previous# younglbrood: _-'-"'-

Reviewed by: ----"~"-'------------

Cond f11S/cm I 0\3 "!.., ./ 

Mortality: Heartbeat checked under microscope " L5\ 

&Aovr, 
' 

:;\(~\,.~ r--rf1eo1"+.e.~-

Previous 7~d Mortality(%): 0 Day of 1st Brood: 10 

Date reviewed: f"'°ffe. 1$5' ]A)f.(p 

Version 1.7; Issued May 22, 2015 Nautilus Environmental Company \nc. 



Client: lfc.k 

w.o.#: 11o1<..1.. Hardness and Alkalinity Datasheet 

Alkalinity Hardness 

Volume of 
Sample (ml) 0.02N (ml) of0.02N Sample 0.01M Total 
Volume HCUH,S04 HCUH2S04 Total Alkalinity Volume EDTA Hardness 

Sample ID Sample Date (ml) used to pH 4.5 used to pH 4.2 (mgllCaC03) (ml) Used (ml) (mgll CaC03) Technician 

(\"\_qctw; _2otv ... 02 .. 01_1 f~68/I). S0 q .. '1 10-0 \C(h 10 Ci) ~-) S3o \l{, 

U"\ \,..\ 0 l, So s.1 ),?, / 2-- s"" l..f .. 9 '18 '1"b 

-~ 

Notes: ©Smtol\~ d(L\i\ltv~ wJ fJ1 ~ fl;> {-0/)..,J._ 

Reviewed by: ~ Date Reviewed: .P4- F1· (.,.o{(,, 
' 

Version 1.0 Issued June 26, 2006 Nautilus Environmental 
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Nautilus Environmental Company Inc. 
8664 Commerce Court, Burnaby, BC, Canada, V5A 4N7 |+1 604 420 8773  

 

 
Teck Coal / Greenhills Operation Report Date: March 21, 2016 
ATTN: Leigh Stickney Work Order: 16307 - 16308 
P.O. Box 5000   
Elkford, BC  
V0B 1H0  

Data Report 
  

Species: Rainbow trout (Oncorhynchus mykiss) 
Protocol: EPS 1/RM/13 (Second Ed. 2000 with 2007 & 2016 amendments) 

  
Species: Daphnia magna 

Protocol: EPS 1/RM/14 (Second Ed. 2000 with 2016 amendments) 
  

 

Table 1. Results for the 96-h rainbow trout acute toxicity test.   

Sample ID Collection Date and Time Mortality in the 100% v/v 
(%) 

GH_GH1_WS_2016-03-07_N March 7, 2016 @ 0930h 0 
 
 
Table 2. Results for the 48-h Daphnia magna acute toxicity test. 

Sample ID Collection Date and Time  Mortality in the 100% v/v  
(%) 

GH_GH1_WS_2016-03-07_N March 7, 2016 @ 0930h 3.3 
 
 
The tests met all control performance criteria and no deviations from protocols were observed.  
The results presented in this report relate only to the sample tested.  
 
 
 
 
 

 
 

 
  Reviewed By: 

Yvonne Lam, B.Sc.  Edmund Canaria, R.P.Bio. 
Laboratory Biologist  Senior Reviewer 

 



Rainbow Trout Summary Sheet 

Client: 

Work Order No.: 

Sample Information: 

Sample ID: 

Sample Date: 

Date Received: 

Sample Volume: 

Other: 

Dilution Water: 

GrH&H 1-wS ·'/...D/b os ·o1 _N 

N1Cu-l fib 

Start Date/Time: 

Test Species: Oncorhynchus mykiss 

Test Validity Criteria: 

~ 90% control suivival 

WQ Ranges: 
T (°C) = 15±1; DO (mg/L) = 7.0 to 10.3; pH= 5.5 to 8.5 

Type: Dechlorinated Municipal Tap Water 
Hardness (mg/L CaC03): 

Alkalinity (mg/L CaC03): 10 

Test Organism Information: 

Batch No.: 
Source: 

No. FishNolume (L): 

Loading Density (g/L): o.41 
Mean Length± SD (mm): 51 i I 
Mean Weight± SD (g): o.so± o.c6 

Zinc Reference Toxicant Results: 

Reference Toxicant ID: flt Zn 35 
Stock Solution ID: 
Date Initiated: 

96-h LCSO (95% CL): 

Reference Toxicant Mean and Historical Range: 
Reference Toxicant CV(%): 

Test Results: 

Reviewed by: 

Vers!on 1.4; Issued May29, 2015. 

()' 
0
/. t. I , - t>1of' C\ \1 

Range: __ J_o_-_3_'1 ____ _ 
Range: _ _::.O,:.-'-fc.:]:...-_o...;.;b:::c.5::."---

71. 7 ( slt.o- 151.5') l-lf)h en 

Date reviewed: /J'La,u,,A i (pr bt>( (,? 

Nautilus Environmental Company Inc. 



96-Hour Rainbow Trout Toxicity Test Data Sheet 

lo/it l Client/Project#: 

Sample l.D. 

W.0.# 
RBTBatch#: 
Date Collected/Time· 

leek ( C1 Hu) 
G1-1-G111-w~-1o\b pS-01-N 

I to >o l 

Mi'.\.r ol /{<c '2.-. 0930/, 
O'J,09,\\,· 

.01\ox\t:J? (lo ~"'O~\')~ · 
r:; (.... 

,.. 

z. 

Number FlshNolume: 

7-d % Mortallty; O ' 
-------"".,..--------------~~ Total Pre-aeration Time (mlns): £ o .,,.. i~' 

Aeration r!lte adjusted to 6.6 :I: 1 mL/mln/L? (Y/N): '/ ' 

7 
Undiluted Sam le WQ. 

Parameters 1.nlllal WQ Adlustment 30mlnWQ 
Temp•c. 1110 ,,, 

I 't 0 

PH· g,,.., ./ >< "' ·'-' 

I Th ''~""''·t ,, ~ Ct\Z. ti '/, .. D.O. (mg/L) /O.'h / 10.L 
... Cond. ((JS/cm) I lf'f I ./ 11ttr I 

:- r.I' -ti ·· .,J rl 1 ' 

0 1 
Concentration #Survivors Temperature (°C) Dlss61ved. Oxygen (mg/L) pH Conductivity 

(µSiem) 

<% v/vl 1 2 4 24 48 72 96 0 24 48 72 96 0 24 .48 72 96 0 24 48 72 96 0 96 

(:f I 10 (C> 10 Io 1q.o I'(, o /'f." I 'h' . I'(. o I 0 o ~.i '\:-! '1. f 15 (,I b· ~ ~:(. (,.I' 6.7 'Jo . J 'I 

I on 10 /0 1.0 I u /'-f,O i~.o ( 'f ,o ( '1,.Q /~(.) I 0. ;L 1 f, q,b '1,,r JO.o I <,i,. D l '1 B .1.- J'-. i s.2. I 'f 1'(/ 1'1)) 

Initials tL ... .... f;;l J:-t.. ~\.. A..o ,.,.. E: l &t.- 6L A-. ~ fl. . i::-t.. EL A-. EL €''- E( 
WQ Ranges: T (°C) = 15 :1: 1; DO (mg/L) = 7.0 to 10.3; pH = 5.5 to 8.5 

Sample Description/Comments: SI ,'c1 l.1 -\\~ C\ ( ~;~f , On c\ q '" .e. i !'-l iJ Octou.r i ''.q 

Fish Description at 96 h ,L\1 I tis b ili'Pen' h '"ii.fl"/ Number of Stressed Fish at 96 h f5 

Other Observations: ______________ -:--------------'------------------~---------

Reviewed by: "{~ Date Reviewed: fn4w.~ 14' ?-Of& 

Version 2.2; lssuedAugust 13, 2013. Nautllus·Envfronmental 



Daphnia magna Summary Sheet 

Client: 

Work Order No.: 

Sample Information: 

Sample ID: 

Sample Date: 

Date Received: 

Sample Volume: 

Test Organism Information: 

Broodstock No.: 

Age of young (Day O): 
Avg No. young per brood in previous 7 d: 

Mortality(%) in previous 7 d: 
· Days to first brood: 

NaCl Reference Toxicant Results: 

Reference Toxicant ID: 

Stock Solution ID: 

Date Initiated: 

48-h LCSO (95% CL): 

<24 h 

0 

Start DatefTime: l"\cv-c"'- I 0 I 2016 @ l oSo~ 
Test Species: __ _,,D'-'a~e:c.hn"'i"-a-"m-"a"'g"-'n,,_a ___ _ 

Set up by:_\\_,_'\_,_\....."'------

Test Validity Criteria: 

:? 90% mean control survival and/or. mobility and S2 
daphnids exibit immobility and/or mortality in any 

single control replicate. 

WQRanges: 
T (•C) = 20 ± 2; DO (mg/L) = 3.6 to 9.4; pH = 6 to 8.5 

g/LNaCL 

Reference Toxicant Mean and Historical Range: G::-1- (~, S. ·- S,3 ) g/L NaCL 

Reference Toxicant CV(%): I ----'-""------------

Test Results: 

Reviewed by: Date reviewed: 

Version 1.5; Issued Sep. 30, 2015 Nautilus Environmental Company !nc. 



Freshwater Acute 
48 Hour Toxicity Test Data Sheet 

Client: \ uk, ( Gt(p ~ Start Date/Time: M~ l O 1 2-.:iU. €' \PS~ 
Sample ID: G-\.\_C.,,_W- wS~ 2tiilo-c»!,-o1-N No. Organisms/volume:-'-1"'0/.:;20~0"-'m'-"L'--' ------
Work Order No.: t b ':SOI(') Test Organism: ""D"".m""'a,.gn""a'----------

Set up by: _'1-'---'1,_,,L-"'"·-------

Thermometer: {e,l'j?- S DO meter: \)o- '2.. I?:> pH meter: fl\--{-!( 3 

Concentration Number of 
Live Organisms 

Rep 

A 

B 

c 
D 

A 

B 

c 
D 

A 

B 

c 
D 

A 

B 

c 
D 

A 
B 

c 
D 

A 

B 

c 
D 

Technician Initials 

Hardness" 

48 
(-0 

No. 
Immobilized 

Alka!initv" 
Concentration 'lm</L as CaCo3) 

Control (MHWl loo ., ,_ 
Hiahest cone. lc1o i.,i::_I., 
Hardness adiusted > 

Comments: 

Sample Description: 

Batch#: O]._\ fo\ {pf< 

Reviewed by: 

Version 1.8; Issued February 29, 2016 

Temperature 
('C) 

Temo l'Cl 

DO lma/L\ 

pH 

Cond (wS/cm 

Salinitv tnnt) 

Dissolved oxygen 
(mg/L) 

mr rar 

i' -s 
( r> 

S.i., 
i <.\ (,"1..-. 

~o,4 

Cond./Salinity: C. - 2- i 3> 

pH 

usrment 

/ 

/ 
/ 

Conductivity 
(µSiem) 

us tea y 

/ 

./ 

Nautilus Environmental Company !nc. 



Client: -\eek ( 6-'\\c::) 

W.0.#: J IQ')o'£ 

Sample ID Sample Date 

G.\-\. C\,\ \ _ vv~- ~lo/I&:. 
'2..011.,-0).-Q\.-tJ 

!'-\\-\• ~' l-'\d'·1ol f(:. 

Reviewed by: 

Version 1.0 Issued June 26, 2006 

Hardness and Alkalinity Datasheet 

Alkalinity Hardness 
. 

Volume of 
Sample (ml) 0.02N (ml) of 0.02N Sample 0.01M Total 
Volume HCUH2S04 HCUH2S04 Total Alkalinity Volume EDTA Hardness 
(ml) used to pH 4.5 used to pH 4.2 (mg/lCaCO,) (ml) Used (ml) (mg/l CaCO,) Technician 

c._o \1,·\) 11 ·2.. '2.Sb bo".V J&-.'io ' lOi.0 ¥:L 

i::o S-1 7,,yt, ,,.,_.. so $.0 •l.oc '11£1,(_ 

Notes: \!7t::i1\IJ'fiJ fo \Oo "'-L IN'\ l>I ~ 

ifH-· Date Reviewed: ~ I ~ r 2A' if.,, 

Nautilus Environmental 
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PROJECT/CLIENT INFO LABORATORY OTHER INFO 
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Imperial Square Lake City Email l: !ei<>h.stickn-"ll'teck.com 
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--
G-' 

~ 

~/~' 
,_ 

~-· 
.. 0 -..... ,..-r-, 

~ -- - ··~ 

- ' ~ .. ....... - --- ' 
x A~ 

' , -
- / -- ..... _,,,,..~~ -- --· ... """'- - - -- , 

GH_GH1_WS_2016-03-07_N GH_GHl ws N 07-Mar""\\ "'f •,30 G If, x x 
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Nautilus Environmental Company Inc. 
8664 Commerce Court, Burnaby, BC, Canada, V5A 4N7 |+1 604 420 8773  

 

 
Teck Coal / Greenhills Operation Report Date: March 21, 2016 
ATTN: Leigh Stickney Work Order: 16312 - 16313 
P.O. Box 5000   
Elkford, BC  
V0B 1H0  

Data Report 
  

Species: Rainbow trout (Oncorhynchus mykiss) 
Protocol: EPS 1/RM/13 (Second Ed. 2000 with 2007 & 2016 amendments) 

  
Species: Daphnia magna 

Protocol: EPS 1/RM/14 (Second Ed. 2000 with 2016 amendments) 
 

Table 1. Results for the 96-h rainbow trout acute toxicity tests.   

Sample ID Collection Date and Time Mortality in the 100% v/v 
(%) 

GH_WADE_WS_2016-03-08_N March 8, 2016 @ 1420h 0 

GH_MC1_WS_2016-03-08_N March 8, 2016 @ 1330h 0 

GH_TC1_WS_2016-03-08_N March 8, 2016 @ 0915h 0 

GH_TC2_WS_2016-03-08_N March 8, 2016 @ 1045h 0 
 
Table 2. Results for the 48-h Daphnia magna acute toxicity tests. 

Sample ID Collection Date and Time  Mortality in the 100% v/v  
(%) 

GH_WADE_WS_2016-03-08_N March 8, 2016 @ 1420h 0 

GH_MC1_WS_2016-03-08_N March 8, 2016 @ 1330h 0 

GH_TC1_WS_2016-03-08_N March 8, 2016 @ 0915h 0 

GH_TC2_WS_2016-03-08_N March 8, 2016 @ 1045h 0 
 
The tests met all control performance criteria and no deviations from protocols were observed.  
The results presented in this report relate only to the samples tested.  
 
 

 
 

 
  Reviewed By: 

Yvonne Lam, B.Sc.  Edmund Canaria, R.P.Bio. 
Laboratory Biologist  Senior Reviewer 

 



Rainbow Trout Summary Sheet 

Client: 

Work Order No.: 

Sample Information: 

Sample ID: 

Sample Date: 

Date Received: 

Sample Volume: 

Other: 

Dilution Water: 

6il-WA'ilLw~--&o!&-c~ ··o~- N 
fV\.O.<o"t;/ lb 

Start Date/Time: Ma.r tl / 1b0J Ol\\S-h 

Test Species: Oncorhynchus mykiss 

Test Validity Criteria: 

~ 90%> control survival 

WQ Ranges: 

T ("C) = 15 ± 1; DO (mg/L) = 7.0 to 10.3; pH = 5.5 to 8.5 

Type: Dechlorinated Municipal Tap Water 
Hardness (mg/L CaC03): I 2. 
Alkalinity (mg/L CaC03): 10 

Test Organism Information: 

Batch No.: 
Source: 

No. FishNolume (L): 10/l:Z...I--
Loading Density (g/L): 
Mean Length ± SD (mm): 

Q ,'j b 
Range: SO - 3 b 

Mean Weight± SD (g): Range: o. '( "! - () .1 '-

Zinc Reference Toxicant Results: 

Reference Toxicant ID: 

Stock Solution ID: 

Date Initiated: 

96-h LC50 (95% CL): 

Reference Toxicant Mean and Historical Range: 
Reference Toxicant CV(%): 

Test Results: 'iJ"/t> lfl\O·r\&\\i:-\.'f Gd. l'[{:, (,-.i1,;.i ~ ti'\ -t\-.e tAl'\<hlV\ieJ, /00°/,, (v/v) 
)0..<nD'e.. 

Reviewed by: Date reviewed: ~ f<l, ].,ct<,, 

Version 1.4; !ssued May 29, 2015. Nautilus Environmental Company Inc. 



Client/Project#: 

96-Hour Rainbow Trout Toxicity Test Data Sheet 

Teele (C1H 0 ) ~'- Number FishNolume: 
7 ·d % Mortality: 

10/L L 
"(;(_,.. 0 (. Sample l.D. 

W.0.# 
(7/./ - w4DE-w.L z_o7r::JT~vftN 

/(o3t2- Total Pre-aeration Time (mlns): "I )tvvVl;n I 
~-'-""'----'-'-~~~~~~~~~ 

RBT Batch#: ozog16, Aeration rate adjusted to 6.5 ± 1 mUmin/L? (Y/N): '/ 
Date Collected/Time· Mo.c-""Og-{/f::, {L )'f 2"0k l 

IV!nr 11 L /0 ~ aC/ t.J~ Undiluted Sam >le WQ 
E'. (., 7 Parameters Initial WQ Adjustment 30mlnWQ 

Temp•c i~.o "' 1lf,0 
z. lhe1••l•~HY, :pi'(.~~ pH- 9., 0 / o_o 
I D.O. (mg/L) I \ .L4 / 10.L1 
~ ' Cond. (µSiem) S II / r; /I 

s;.1:.rh (1'f1 l A 1 
V- 0 - )_ 

Concentration #Survivors Temperature (°C) Oissolved_Oxygen (mg/L) pH Conductivity 
(µSiem) 

(% v/vl 1 2 4 24 48 72 96 0 24 48 72 96 0 24 48 72 96 0 24 48 72 96 0 96 

(:.f I /0 IC, /0 I 0 /'f, 0 14/0 /'!·¢ i'f,o I Y, o /0,J \\ 'l Cj qR 7, '1 !,,.') lo..<. &1' 6(;, (,6 'SV 5'/ 
I 00 IC Io I (} I iJ 1y,o ('IP 11(,0 i'f,' If. o /V I "\b c, J /0,0 /J ,<:! 9._ 0 a:<, .i;:i,.. q 2, g_ 2. Si! 514 

-

Initials ... IV fl [; L i:-1... A. A f.: ( fC 8..-- A_ ~- Ee 6c ~ A. . Ee t:;L ~L.- f<-

WQ Ranges: T (°C) = 15 ± 1; DO (mg/L) = 7.0 to 10.3; pH = 5.5 to 8.5 
r r;,,\i\.e 1-

sample Description/Comments: 2)l191.-\)y '!tl\a,V_i (\ec,v, x"""' pcv\.1L,,\~,~~,, Vd0u.,,\c\S 

FishDescriptionat96h All (;_d, {1iJJ!Clir l..e1{1/-i,,1 
1 r f 

'k. 
Number of Stressed Fish at 96 h 0 

Other Observations: 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-

Reviewed by: ~ Date Reviewed: ~ /<;fl ~DJ(,, 
' 

Version 2.2; Issued August 13, 2013. Nautilus· Environmental 



Rainbow Trout Summary Sheet 

Client: 

Work Order No.: lbs 1i. 

Sample Information: 

Sample ID: 

Sample Date: 

Date Received: 

Sample Volume: 

Other: 

Dilution Water: 

&H-M l/ _&vS-Zolf,-oJ-o~-N 
fllletr 08/ lb 

Test Species: Oncorhynchus mykiss 

Test Validity Criteria: 

~ 90% control survival 

WQRanges: 
T (°C) = 15 ± 1; DO (mg/L) = 7.0 to 10.3; pH; 5.5 to 8.5 

Type: Dechlorinated Municipal Tap Water 
Hardness (mg/L CaC03): 

Alkalinity (mg/L CaC03): 10 

Test Organism Information: 

Batch No.: 

Source: 

No. FishNolume (L): O/i'lL 
Loading Density (g/L): fJ.4 3 . 
Mean Length ±SD (mm): 

Mean Weight ± SD (g): o.~/ ::!: o. ;o 

Zinc Reference Toxicant Results: 

Reference Toxicant ID: 

Stock Solution ID: 

Date Initiated: 

96-h LC50 (95% CL): 

Reference Toxicant Mean and Historical Range: 

Reference Toxicant CV(%): 

Range: __ z_t_-_J-"-7~_··_,,,,_ 
Range: __ o'-.-'J-=J'---o-'. b"'' :;"'-'----

Test Resu Its: O"h MOr-/4/i-fy a.-f q { /,o~Yi '" f/,,.e w.l/.1'fe./ /00% ~(•/~) 
S•""bfe. ' 

Reviewed by: Date reviewed: 

Version 1.4; Issued May 29, 2015. Nautilus Environmental Company Inc. 



Client/Project#: 
Sample l.D. 

W.0.# 
RBT Batch#: 

Date Collected/Time: 
Date Setup/Time: 
Sample Setup By: 

D.O. meter: 
pH meter: 
Cond. Meter: 

96-Hour Rainbow Trout Toxicity Test Data Sheet . 

Number FishNolume: ____ l_o-t-/_r_z,. ______ _ full ((11-10) 
~H-11:\c 1--:.W:s. ~~1 l-o'i-ot. N 

/(031-;.. 
010'61(;, 

f\l\cv 11 'L 10 P.:. o '{ 1..r [1 
E'. (.,. 1 

lM ax o g 1/bfi~ (fJ::> h 
f\l\c\r 11. / /'iQp_, o-11..rL1 

E'. (.,. I 

"Ti1€~1ow1.de;: 'lEKtl Z. 2. -
I 

--~:-----·Ti,€~10;111.de;: 'lEKtl z. 2. 

2... 

L 
7 ·d % Mortality: O 

___ ,;:;__ ________ _ 
Total Pre-aeration Time (mlns): 5 Ottiin I _ __;;;...:....="----------
A er at Ion rate adjusted to 6.5 ± 1 mUminlL? (Y/N): 'I 

7 
Undiluted Sam Jle WQ 

Parameters Initial WQ Adjustment 30minWQ 
Temp•c I 't,o ./ /~. 0 

pH 1. ·1 ./ 1 5( 
D.b. (mg/L) 11. I / IO.) 

Cond. (µSiem) 17 if T- / 17 '11 
Ti:t/i;,;~v ar·t) .{;,.1;.,1-lv ap·t) I). o.9 0 

0 ''1 
Concentration #Survivors Temperature (°C} Dissolved.Oxygen (mg/L) pH Conductivity 

(% v/v} 1 2 4 24 48 72 96 0 24 48 72 96 0 

<.:+I f"' Jo /0 /v i'i. J I 'IP / lj . .P /'(, D /~,> /0,0 

I 00 ·~ 
,p 10 /</ 1~.D l'-f1::l , .,,c l'O I Y.> 10 ·S 

Initials "" "-' E '- f.S( E-l.. A.. A S'- \S<. 8,... 
WQ Ranges: T ("C) = 15 ± 1; DO (mg/L} = 7 .0 to 10.3; pH = 5.5 to 8.5 

Sample Description/Comments: ( l r . . 
_ e.{Af , ·:c-__ ,2L;, r \ Qt; (\0 

24 48 72 

1:1 7 "1 °I 7 
l\.b q,:r I 0, 1J 

• A \5,L 

, tee\ { ec-\. es 

96 0 24 48 72 96 

ci.? £ •' . ) 61, "':+ 6 {, {6 
/0.,) 1.i s.\ ch. I g 1 ~ ' . '-

cL R..- A-o A f \.- f (. 

( 10..-\\tc\. <>.{ii) 

oct·av.s\t\S, 017i -*uf\\\eo 

(µSiem} 

0 96 
;0 ;9 

1717 I G 50 

j?L..- IS<. 

FishDescriptionat96h Ail f,~L t\poei1v {"et\lff,,1 Number of Stressed Fish at 96 h p 
I I 

Other Observations: _________________________ -'----------------------

Reviewed by: · ~ Date Reviewed: fh.tlu/-i i I? ·vo / (p 

Version 2.2; Issued August 13, 2013. Nautilus ·Environmental 



Rainbow Trout Summary Sheet 

Client: 

Work Order No.: 

Sample Information: 

Sample ID: 

Sample Date: 

Date Received: 

Sample Volume: 

Other: 

Dilution Water: 

6«-T (I_ IN~-'lo i l-ol -n 8-1'1 
M, ll'" oS I lb 

fl1 'I I 6 (fJ :/11 J~ Start DatefTime: I I C! r ' 
----'---!-------~ 

Test Species: Oncorhynchus mykiss 

Test Validity Criteria: 

~ 90% control suivival 

WQ Ranges: 
T ("C) = 15 ± 1; DO (mg/l) = 7.0 to 10.3; pH= 5.5 to 8.5 

Type: Dechlorinated Municipal Tap Water 
Hardness (mg/L CaCOo): 12 
Alkalinity (mg/L CaC03): 10 

Test Organism Information: 

Batch No.: 

Source: 

No. FishNolume (L): o I i Z...l 
Loading Density (g/L): 

Mean Length ±SD (mm): 

Mean Weight± SD (g): 

Q, 6 
Range: __ 5.,..o..,,.--_J_f.,-..,. __ _ 
Range: _O~· ~~0~--o_. b~: }~----

Zinc Reference Toxicant Results: 

Reference Toxicant ID: 

Stock Solution ID: 
Date Initiated: 

96-h LC50 (95% CL): '37./ 111.J..-lo(,,.'t) -'1(t/L z,,, 

Reference Toxicant Mean and Historical Range: 
Reference Toxicant CV(%): 

Test Results: a"/; r'1or161l;f'I td q(; ~~;itJ ,-., -l~f d;/,,-lfd /00/~(v/v) Jau-pfr:. 
' l 

Reviewed by: Date reviewed: 

Version 1.4; Issued May29, 2015. 
Nautilus Environmental Company Inc. 



Client/Project#: 

96-Hour Rainbow Trout Toxicity Test Data Sheet 

Teck (G 1-1 o) Number FlshNolume: 
7 -d % Mortality: 

10/'L L 
o' Sample l.D. 

W.0.# 
RBTBatch#: 

G H - 1 L I - LY~ • L 0 i (;, . O\, • ci'(; .. N 
/(o)12- Total Pre-aeration Time (mins): 5 ,,,, '" ;, 

~~~~~~~~~~~~~~ 

Date Collected/Time· 
O:Lo ?.I (., Aeration rate adjusted to 6.5 ± 1 mUmin/L? (YIN): 'I' 

,•/\or 01) //[:, .. e,, o'l/:J-:k T 
Date Setup/Time: M<v J1.J..r()Ei.:L l'o P "'- o 9 r )/,, Undiluted Sam le WQ 
Sample Setup By: E: (... 1 Parameters Initial WQ Adjustment 30minWQ 

ft:.""'""'"'"~ : ( Tef!-11 i 
Temp•c /l/, 0 ./ fl/, 0 

D.O. meter: 1. pH. go / 8.o --~--~· 

pH meter: I D.O. (mg/L) 11.b / /I) . Jl 
Cond. Meter: ., Cond. '(µSiem) IL/ o ·+ /" f'(~ 1'11)7 

S:crl;,,,;./,, ( f'fl' 01 0.7 
Concentration #Survivors Temperature (°C) Dis;solved.Oxygen (mg/L) pH Conductivity 

(µSiem) 

(% v/v) 1 2 4 24 48 72 96 0 24 48 72 96 0 24 48 72 96 0 24 48 72 96 0 96 

(:f I , lJ to ID /0 l~.o i~l:l /q~ t'(.o I Y.' /0,() ~1.1 'j"f ? 7 9.. ') lS \i, :ki <o.r 6. '; 66 )0 :! 'I 

I 00 /,;> <0 !D 10 l~.D I '-(1·!? '1,:-;. / 1'/1 0 1t1,:, I Cl, "I, 'th o/," IO. u 10.0 \l,. () I\.\ ;;1 ~ " . /.. 8'- I '(J 1 1"1 o ·s 

Initials 
. 

"" ~l S<-IV 'E"L. "" A (;. L f'.L ft- A ..... e( '6 l- 8-- lh A f: (__ Ee €-L-- t(_ 

WQ Ranges: T (°C) = 15±1; DO (mg/L) = 7.0to10.3; pH= 5.5 to 8.5 

Sample Description/Comments: /1'uht ,, Pll:l>~LCirJ1{_,J.U Do,.,_·i:'""ic1f·l$1 od.:;,,,rl'i'SS 

Fish Description at 96 h A I/ { c l. 

...J __ --"T ___ --- . -----" - --r --i z . Aealtt11 o..ppe(11 31,#z./7 r Number of Stressed Fish at 96 h [tJ' 

Other Observations:. _________________________ --'----------------------

Reviewed by: ~ Date Reviewed: /YtA~ /(:; 7A>tl> 

Version 2.2; Issued August 13, 2013. Nautltus-Envlronmental 



Rainbow Trout Summary Sheet 

Client: 

Work Order No.: \b31'L 

Sample Information: 

Sample ID: 

Sample Date: 

Date Received: 

Sample Volume: 

Other: 

Dilution Water: 

4 H-T C Z.-w ~ _z.o 16-0 S- 08-1\J 
M 0tref6 I I b 

Test Species: Oncorhynchus mykiss 

Test Validity Criteria: 

~ 90% control survival 

WQ Ranges: 
T (°C) = 15±1; DO (mg/L) = 7.0 to 10.3; pH= 5.5 to 8.5 

Type: Dechlorinated Municipal Tap Water 
Hardness (mg/L CaC03): I 2. 
Alkalinity (mg/L CaC03): 10 

Test Organism Information: 

Batch No.: 

Source: 

No. FishNolume (L): 10 I 'n L 
Loading Density (g/L): 

Mean Length ±SD (mm): 3 3 :!:. I 

Mean Weight± SD (g): 

Zinc Reference Toxicant Results: 

Reference Toxicant ID: 
Stock Solution ID: 

Date Initiated: 

96-h LCSO (95% CL): 

Reference Toxicant Mean and Historical Range: 
Reference Toxicant CV(%): 

Range: __ c:...>..:.1_-_~_'t"'--
Range: --"o'-'-. ....1.'t_,o,__-_c_._6"-"3 __ 

Test Results: 0°/o t'Al)'(itJJ.-ly td 'lb hoed~ <M {1,_.e iu-,Ji/Ctifd /oO%, (,/v) 
5 O,VVI . /e • 

Reviewed by: Date reviewed: 

Version 1.4; Issued May 29, 2015. Nautilus Environmental Company Inc. 



96-Hour Rainbow Trout Toxicity Test Data Sheet 

Client/Project#: 

Samplel.D. 

W.0.# 

Te L "- (er{~ 0 ) Number FishNolume: I 0 / 2- l 
(.,1-L Tl2 _"IS. V>I /,· o)-ot. /\J 7-d % Mortality: ____ o ________ _ 

( 0 3 I 2... Total Pre-aeration Time (mins): __ 5'"---0"'-• .:..cr~,..,-u..1,__ ______ _ 

RBT Batch#: 

Date Collected/Time· 
0 ;

1 
~.: ~~ //fo .£.-

1 
<:i. '1.sb__ . _ Aeration rate adjusted to 6.5 ± 1 mUmln/L? (Y/N): --+-(----

(\ll(ld I Z /(? P/ o ~ tyf; Undiluted Sam le WQ 
i:;: (., 1 Parameters Initial WQ Adjustment 30minWQ 

""""'°''A(.-l f, : (r;.11. -~ 
Temp°C !'-/. Q / I'-/, o 

'2- pH 8 ,\) / S.o 
I 0.0. (mg/L) I\. 3 / f\).I, 
., Cond. (µSiem) /Lf61-( ,,, 11/{)'1 

.;,~(;,,71,, ( f'n} 0.1 o. ·i 
Concentration #Survivors Temperature (°C) DiSsolved.Oxygen (mg/L} pH Conductivity 

(µSiem) 

(% v/v) 1 2 4 24 48 72 96 0 24 48 72 96 0 24 46 72 96 0 24 48 72 96 0 96 

(:f I iO /r..J 10 10 l'f, 0 'l/,o I 'I 0 t'f,o tY,; /0,0 '1·1 Cf,t:; '!) q,'1 b.) 66 G;t 6.0 (, { 3o 57 

I 00 (o /o 1J /0 I'(, 0 ( ..,, :> /'{," 11/, o I~ iJ iO.?, llcG 'j ,'.) iO,o /0,0 £.o Ii,), Al ~ , 8 s l'/o'1 1402 

. 

Initials "" IV i"( Ee i:-1.. A.. A tL E.L 8.- A. ~ 1::.c cc f-l- A-. A E '- c( ~'- Ge 

WQ Ranges: T (°C) = 15 ± 1; DO (mg/L) = 7,0 to 10.3; pH= 5.5 to 8,5 

Sample Description/Comments: C \ e1w 1 C n Lw \RS I, V\ o nl\v\'1 Led c·,± ') , (Jc\'.>u1.vk, c, 
-,-------~--------------·--r----·----~ 

Fish Description at 96 h All nsh o,p~P/,\v\6('.'IAl±kf Number of Stressed Fish at 96 h x5 
Other Observations:: ________________________ -'---------------------

Reviewed by: ~ Date Reviewed: ~ ( !(', t-et{p 
' 

Version 2.2; Issued August 13, 2013. Nautl!us-Envlronmental 



Daphnia magna Summary Sheet 

Client: 
Work Order No.: 

Sample Information: 

Sample ID: 
Sample Date: 

b\-\....wt>.l:>t:~w2:,-L.c\lo-0)-0%...cN 
l"\!1\K,\,,, ~ 2.olb 

Date Received: 
Sample Volume: 7.- "f I I.. 

Test Organism Information: 

Broodstock No.: 
Age of young (Day 0): <24 h 

Avg No. young per brood in previous 7 d: 
Mortality(%) in previous 7 d: 0 

Days to first brood: 

NaCl Reference Toxicant Results: 

Reference Toxicant ID: 
Stock Solution ID: 
Date Initiated: 
48-h LCSO (95% CL): 

Start DatefTime: l"\O,I"(,\,.,. IC '2016 @ I ~'2.JS~ 
Test Species: __ ;D:.ea"'phecn,,,ia!.:m=ag.,n,.,,ac__ __ _ 

Set up by: _\\_,_'\.J.:\,.."'-----

Test Validity Criteria: 

~ 90% mean control survival and/or mobility and SZ 
daphnids exibit immobility and/or mortality in any 
single control replicate. 

WQ Ranges: 
T (°C) = 20 ± 2; DO (mg/L) = 3.6 to 9.4; pH = 6 to 8.5 

g/LNaCL 

Reference Toxicant Mean and Historical Range: 't, L. ( 3. :S-S.. 3 ) glL NaCL 
Reference Toxicant CV(%): 

Test Results: 

Reviewed by: Date reviewed: 

Version 1.5; Issued Sep. 30, 2015 Nautilus Environmental Company Inc. 



Freshwater Acute 
48 Hour Toxicity Test Data Sheet 

Client: '\ {d( ( &\-\;":;) 
Sample ID: <S\-\_ WM>t2 v-JS. -1.ct \, -o·~-o~JJ 

StartDatefTime: tJ\~ i<O, 201¥;? 
' No. Organisms/volume: _,1_,,0"'/2"'0-"0m=L _______ _ 

Work Order No.: -~l~{o~~=-;\),,__ _______ _ Test Organism: ..=D"'.m=ag.,,n'-"a,__ _______ _ 

Set up by: _'-i:...cMV-=--------

Thermometer: "\{""4) -5 DO meter: DO - -z.,13> 
" 

pH meter: pH- \I '> Cond./Salinity: V-Z-L;> 
Concentration Number of No. 

Temperature Dissolved oxygen pH Conductivity 

Live Organisms 
Immobilized 

('C) (mg/L) (µSiem) 

L·(o "'") 
Rep 

24 48 48 0 24 48 0 24 48 0 24 48 0 48 

(',,"-(fo \ A 1,1 \D Fl \q,,s 1.o-0 "Z.0-.5 ~., a.1-l '0-3 l<ib f> 1,'6 lc'l "!:.S1 ~t,·7 
. 

[O .. . 1--- '·,,·· 
!" ... :·,' 

' < 
. •>>.\ !>:_.::<·:.>·:.\·:.:. B I,) D . ·.· .. .. .. • . . . · . 

c co \0 v . ·. •I ·.' ,,; .. .. : .· '. < 
.• .. ••••• I : •• ·: ... 

D •.:·· • ··· .. . I '( < • ••• ,:·,. : .. . 
. 

I > 

100 A (O iO n ll\ ."> ')DO ?O-S u I 16.!7 6-Cl) •, '2/ I;\::>, tL3 5291 <"2E 

B w lO 0 • 
. . I •.• .... ··:>'.-"·:.· ·•: :.··· .. ,/ I ... • ... : 

[O \0 • I: .. <·:·. r,. •' .·• ,,,,;<:.< 
.... .: . •: :. c D .. . . 

D I • • 
·. :, ,-, ' ' ...... . ·.··· ·.<. • ••••• ... ·. · .. _·. ·,, ·:.·.· .. :.·,<.' : . .. 

A 

B 
. · 

·.•· . I ' .'. .· ; .. · .. · ,, .. . ... ,-- ,._. 
I/ ___ ·:.• ... ·:. ..... .• ·-·.·.' .,,, 

c 
. ·.·.· ... . ·. ... ·.; . · .. · :· . ':·<. '· .. ::, '· 

.. .. . . .·· ... ·· · . 

D ' 
.· . . ( . .. .... :•: • . .·· . ·.· . . · ..• , .. .• I • . 

A 
<'' ·-.,_. 

. •• • I : .• .. ; •:. ; . '. : . ... . B • 

c . :• . . '", ·':· .•... 
•••••••• 

. .---.. _- : . .. •· · .. ... · . . . .. 

D 
, ·.· .. ', -- <- .. . . i . . . <.·. .:··. ,, .. ;·· '' ' ~- -_- -.<·; ... .· 

A 

B 
. . 

• 
• •••• 

;•·. . .... . :: . .. . •··· _-_ /.'·':··.-:.' .. ··· .... . . · .· -_ .. ' " . 

c .··:· . 
· .. · ;,· : .•·:· ·., . ::, . . -·.<::.··, ·.·.•.· .... · .... , 

. 

D - ..... -·:'· . · .. 1····;· • .C. ........... :', ::.· ... · .. ;• 
· ..... .. . 

A . . 
· ... •:" ..... ··, ... .. · · .. 

B . · ... ... '•·: .. .· . . .. 

c 
. ' i . ·:::.··.' · . " . •... ·· .·. . . .. . ' . ...... . . 

D ·: .. ·.: ·:· •• ·: ', . ·.· ·.· .. 
-, .," 

,: ,. . ... • . '": .... ... :··. <',' •,; -, 

Technician Initials '''" .... ,,_ lilJJJ- \),_W-- ~~ \;\\AL. ·U; • '"" ~ ~ . . ·~ 

, 

Hardness* Alkalinitv* 

Concentration *(m< /Las CaCo3) 

Control (MHW) (co .,,, 
Hlqhest cone. 7 J.i,A v.;'-{ 
Hardness adiusted 

Comments: Mortality: Heartbeat checked under microscope rZi. f'Ollrol 
cw..r-

,1., • .l qno c~ ..i.\ I P,o l\(J 01 
><'~}''d~i,,_ ·1 Nj"( I ~"€ PUA\ \l'>/Vlfl"-0 ( MIR> 

Previous 7~d Mortality (%): ___ ~0~oay of 1st Brood: iO 

1 ~l~C '\{I\• w'.5\..,.-
~ ~ A~':'\ w\evr-j 

7-d previous# young/brood: 1,/'l...-' 

Sample Description: 

Batch#: 01.:z,~t l \) 
Reviewed by: Date reviewed: __ ...!/Jt-4..:...:..:..::..._~-=...c.c..._.c..:I ~~· _"VD=-c...!{-'(,. __ 

Version 1.8; Issued Februa1y 29, 2016 Nautilus Environmental Company Inc. 



Daphnia magna Summary Sheet 

Client: 

Work Order No.: 

Sample Information: 

Sample ID: 

Sample Date: 

&i-1 MC..j _ WS.~ 2ot6-t>7>·-0S~N 
M. '1\i-dr1 '6 1.o l b 

Date Received: 

Sample Volume: 

Test Organism Information: 

Broodstock No.: 

Age of young (Day 0): <24 h 

Avg No. young per brood in previous 7 d: 

Mortality(%) in previous 7 d: 0 

Days to first brood: fO 

NaCl Reference Toxicant Results: 

Reference Toxicant ID: 

Stock Solution ID: 

Date Initiated: 

48-h LCSO (95% CL): 

Start DatefTime: i'-\C,r(.~ iC 'LO\b @ 1$2.cl-i 
Test Species: __ ..::D:.::a:i:P.:..chn"'i'"a-"m-"a"'g"'n'"a ___ _ 

Set up by: _Ii\_,_'\-'-\,..""-----

Test Validity Criteria: 

~ 90% mean control survival and/or mobility and S2 
daphnids exibit immobility and/or mortality in any 

single control replicate. 

WQRanges: 
T ('C) = 20 ± 2; DO (mg/L) = 3.6 to 9.4; pH = 6 to 8.5 

g/LNaCL 

Reference Toxicant Mean and Historical Range: <.\, L... ( '?,..::,-s.,_s) g/L NaCL 

Reference Toxicant CV(%): 

Test Results: 

Reviewed by: Date reviewed: 

Version 1.5; Issued Sep. 30, 2015 Nautilus Envkonmenta! Company Inc. 



Freshwater Acute 
48 Hour Toxicity Test Data Sheet 

Client: '\ {J(_ l G-\-\P) Start Date/Time: ~ ! <O, v:> I \2 @ I 3 2.o !...._ 
Sample ID: <J\"\-~ C, _\,.ts._ '2-0i \o -o'S-.::it/~ rJ No. Organisms/volume: _,1,,,,0ic:2co::OO"'m"'L,,__' _____ _ 
Work Order No.: I lo ?>\'.?2 Test Organism: .zD'".m=agtcn'!"a _______ _ 

~ Set up by:_'l_,_MV..:.;::. _______ _ 

Thermometer: ··i:tM-12 :5 DO meter: t>O ~ L-i?:> pH meter: p\1- II 1, Cond./Salinity: (;-2-/J 
Concentration Number of 

Live Organisms 
Rep 

24 48 

A /,n {O 

B lo Jo 

c ro tO 
D 

A (o ro 
B ;fl l<D 
c lO lO 
D 

A 
B 

c 
D 

A 

B 

c 
D 

A 

B 

No. 
Immobilized 

48 
() 

0 
0 

0 
D 

D 

Temperature 
('C) 

Dissolved oxygen 
(mg/L) 

pH 

0 24 48 0 

<: ' :·. ·"'· 
.. ·::;· ·. '< · .. •< . .':''• >< 

24 48 0 24 48 

•• 

Conductivity 
(µSiem) 

0 48 

.?<· .. ·:.. ,. , .• ··••···· 
: .. :'.: .-:c ''-·,:' ::·_';_"· .. _,:\ ._.

",:_ >" <>_; .. ·:"< ---

Technician Initials \J\Wl ._ ,, ~ \\,\JJ...... • \!.vJ-..-\,\,IAI . .. · ~ ~ ,._ 

Hardness* Alkalinitv* 
Concentration "imc/L as CaCo3l 

Control (MHWl (Ue> 'l '2--
Hiohest cone. 10Y..O -z, l'<i 
Hardness adiusted ..,--

Comments: Mortality: Heartbeat checked under microscope N'i\ ""15!!o\ 
sl\o~ . 

<>rAiYJI' 1 P('i5 W'<l\cd&v. Sample Description: 

Batch#: 0 £_, 'U) j bl!? 7-d previous# young/brood: 3 L.. 
'1''\, 

Previous 7-d Mortality (0/o): D Day of 1st Brood:__,_J_o __ _ 

Reviewed by: ~ Date reviewed: ---'~c.:.....:..::,,V"--',Q,:_:_.i.i.::'6+ . .::.J;e_•_i_& __ _ 
Version 1.8; Issued February 29, 2016 

Nautilus Envlronmenlal Company Inc. 



Daphnia magna Summary Sheet 

Client: 

Work Order No.: 

Sample Information: 

Sample ID: 

Sample Date: 

&I-\-"JG\ w°:,_ 1.a I \o·-<03.·-oi_r-J 
M. <!\I'd'\ '8 . 2.o I b 

Date Received: 

Sample Volume: 

Test Organism Information: 

Broodstock No.: 

Age of young (Day 0): <24 h 

Avg No. young per brood in previous 7 d: 

Mortality(%) in previous 7 d: 

Days to first brood: 

NaCl Reference Toxicant Results: 

Reference Toxicant ID: 

Stock Solution ID: 

Date Initiated: 

48-h LCSO (95% CL): 

c 

StartDatefTime: M'"'rc"'- IO 1 '2-016 @ 13.lo~ 
Test Species: _..,.....:D::.ca""p"'h"'m_,,·a""m"'a"'g""n_,,a ___ _ 

Set up by: _\11..:.'1...i.\....=-----

Test Validity Criteria: 

~ 90% mean control survival and/or mobility and $2 
daphnids exibit immobility and/or mortality in any 

single control replicate. 

WQRanges: 

T (°C) = 20 ± 2; DO (mg/L) = 3.6 to 9.4; pH = 6 to 8.5 

9/LNaCL 

Reference Toxicant Mean and Historical Range: tf .. l.. (1_ S -S. .. ?,) g/L NaCL 

Reference Toxicant CV(%): I ---"'-------------

Test Results: 

Reviewed by: Date reviewed: 

Version 1.5: Issued Sep. 30, 2015 Nautilus Envlronmental Company Jnc. 



Freshwater Acute 
48 Hour Toxicity Test Data Sheet 

Client: '\ {J(_ ( G-\{i;) Start Date/Time: ~ ! I(), Vol (q €?. l ~IJ>~ 
No. Organisms/volume:--'1-"0'-'/2'-"0"'0m=L __ ' -----

Test Organism: -=D'-".mc;=ag"'n-"a'----------

Sample ID: (r'r\_:\G\-v-is _Tu I\:. -o?,-- o?J-N 
Work Order No.: -~i~lo~-~=\_.,,},,__ _______ _ 

Set up by: _"\l;..:.MV...;.;;. ________ _ 

Thermometer: -\tlll'j) -5 DO meter: 120 - 'Li) pH meter: , p\1- \I "> Cond./Salinity: (;-2-1_) 

Concentration 

100 

Number of 
Live Organisms 

Rep 

A 

B 
c 
D 

A 
B 
c 
D 

A 

B 

c 
D 

A 

24 48 

lo 10 

lO \0 

lo \0 

\0 \0 
\.0 \0 

f" l'O 

No. 
Immobilized 

48 
0 
() 

0 

\) 

'"' 
fl 

Temperature 
('C) 

Dissolved oxygen 
(mg/L) 

pH Conductivity 
(µSiem) 

0 24 48 0 24 48 0 24 48 0 48 

•··. .• I • •• 
;,,'.~_'.';':- :.:,,.:::~:'1:::-,,_:-_-;,:, __ .·_· ~- ,_;,'''./~ ''•'"' ~ 

t< . ·. ;: .. :"< .•. 

B i-> /:::: :;.: : . .-..,· ·<~ ._ .,· <.:>: .. : ·./·. ·: .. :~ .. -. ::··~);: :·,. \ :·-_:::-·. :\:.: ·;::::· .. c· .·:-. .:""- ~·:"," -:/.<-· <<-.: 

D 
Technician Initials \).,,IM - ~ 

Hardness* Alkalinitv* 

Concentration '(mc/L as CaCo3\ 

Control IMHW\ iC>O 12--
Hiahest cone. S Sa Z,"2-0 
Hardness adiusted 

Comments: . 4',, 
Mortality: Heartbeat checked under microscope~ 

p.Al CAA 9-1.y , )\,o oGto vii"-, Sample Description: 
I 

Batch#: () '2...2., > lf.,f< 7-d previous# young/brood: 1 (o Previous 7-d Mortality(%): 0 Day of 1st Brood: 1,o 
Reviewed by: ~ Datereviewed: Wi,~ /<2 .t.-o1(p 

Version 1.8; Issued February 29, 2016 
Nautilus Environmental Company Inc. 



Daphnia magna Summary Sheet 

Client: 

Work Order No.: 

Sample Information: 

Sample ID: &\-1_\C..1.._ \J'.)_?-oi\o..-Os-O't>-N 
Sample Date: l"\.il\K."' S 2.olio 
Date Received: M.c,rvb Io 

1 
l.OHo 

Sample Volume: 2. '(: I L-

Test Organism Information: 

Broodstock No.: 

Age of young (Day 0): <24 h 

Avg No. young per brood in previous 7 d: 

Mortality (%) in previous 7 d: 

Days to first brood: 

NaCl Reference Toxicant Results: 

Reference Toxicant ID: 

Stock Solution ID: 

Date Initiated: 

Start Date/Time: !'-\°'re.~ I 0 "2..0\ 6 @ 1'5 iS~ 
Test Species: __ _,o"'a"'p"'h"'m"'·a-"m"'a"'g"'n"'a ___ _ 

Set up by: _'4...:.'-1...:.\.....""-----

Test Validity Criteria: 

~ 90% mean control survival and/or mobility and sz 

daphnids exibit immobility and/or mortality in any 
single control replicate. 

WQRanges: 

T ('C) = 20 ± 2; DO (mg/L) = 3.6 to 9.4; pH = 6 to 8.5 

48-h LCSO (95% CL): '5, '2- ( j .I .. - (o «-\ ) g/LNaCL 

Reference Toxicant Mean and Historical Range: "f, 'L O<s- S, ?, ) g/L NaCL 

Reference Toxicant CV(%): _.,.:!~------------

Test Results: 

Reviewed by: Date reviewed: 

Version 1.5; Issued Sep. 30, 2015 Nautilus Environmental Company Jnc. 



Freshwater Acute 
48 Hour Toxicity Test Data Sheet 

StartDatefTime: ~ !O, v:>l(Q @ {3,JS" 
No. Organisms/volume: _,1.,,,0:.:12"'0-"0m=L __ ' ------

Test Organism: ,,,D'-".m=ag.,,n"'a,_ _______ _ 
Set up by: _"l..:..Ml_...-=--------

Thermometer: ·i:tM-125 DO meter: \)0 - -z.,/?? pH meter: pll-11 > Cond ./Salinity: CrZ-/_?., 
-- ~ 

Concentration Number of No. Temperature Dissolved oxygen pH Conductivity 
Live Organisms Immobilized 

('C) (mg/L) (µSiem) 
Rep 

24 48 48 0 24 48 0 24 48 0 24 48 0 48 

A tO 10 0 \C\.S llAJO 2!:>.. \ '3-- ,,<f ~~ - ~ ,_ ?, l·~ "?,$ )fu2.., 

B [o \0 0 
·J : ' ' 

. ic ' '- i' ·,;_-,-~ :-'-:'.' >< ''' 

, . ,, •'. ' ,, 'J ····1.;,······· 
c [O 10 () >< >< ,, ., ' ' 

.. 
J ' 

..• .. , ., .... , . < ,,,·i'J:2 .. 
D ,;;/ '. '· ': ',:;::··'::>/·. F • .. : '...;.••:· 'i ... ' ----- e-.-__ · .. : - ·.· 

100 A In \o 0 \"IS '""° "{o.,"> ti..-- }w (' A 6..~ il. ,/ ill, 2- !~' t 39S 
B [0 1>0 '() !?'''· .- .---~ :.; :' ,,·.,'. ,., ,, ' ,,. ,., .t'}J,;,. •• ,., 

c \,0 \<O D ';. .. ,>• I .' . , <»:. I> ~ :••:: 
..... ··•:»:;>' 

' 

D '; ;> ',/ ' 1.'·'.:\-< :'/; ',,, ' 111· '. ., ·:" ' F ..•.. 

1------f_;C,,__+---!--+----1'"'4 >•+·<c..:2···.4·+·4 <·4;_:·'•··+··>4·µ•·4/.p.·';c.'.~ •p;··~····+~i.E >/.>. </ . .. · 
D I•.>. >> '•>• ., ·> ,,,:•: .: ~ I',:'/ 

A 

B 

c 
D 

A 
B 

c 
D 

A 
B 

c 
D 

Technician Initials 

Hardness* Alkalinitv" 

Concentration '(m<fL as CaCo3) 

Control !MHWI !00 ,., 
Hiahest cone. 190 ·z.A 'i 
Hardness adjusted 

Comments: 

Sample Description: c~I "'° 

·' 1''1:' , 'J.··< 
_:-;'.:,<·-,_ --:,.::.:-___ ·;._:.-•: :>"<"_'.~-· _ . .: 

Mortality: Heartbeat checked under microscope 1\.,-t ·~~ 

"o psrfievl 9.fu7 rw :oelc-vl' 
Batch#: OL <.:~10k 7wd previous# young/brood: v\,. Previous 7wd Mortality (%): ____ 0_ oay of 1st Brood: __ "'ji.,i)c__ 

Reviewed by: Date reviewed: ~ ii Yi& 
------~'--'~-f-~--"-----

Version 1.8; Issued February 29, 2016 
Nautilus Env!ronmental Company Inc. 



Client: \f<:.J;<.., ( (Slip') 
I 

W.0.# I (o ·::, \ ~ 

Sample ID Sample Date 

t;,.\-1_ WI\ l>:C.-WS - Mir.to/lb 
'2o 11.,. os-oe--N ' 

<>t\-M<:. L vs -
J.ol lo··O>-t1B .. rJ 

(-M~ '\<.\ we:.-
"2.0 I\.. ~>-ct rN 

f..el,.l _ '\« 2..- \NS'. .. 
?...o\ (r o?,.-<i£. •• N '" 

Mr\vJ MrJ',[ofl 0 

Reviewed by: 

Version 1.0 Issued June 26, 2006 

Hardness and Alkalinity Datasheet 

Alkalinity Hardness 

Volume of 
Sample (ml) 0.02N (ml) of0.02N Sample 0.01M Total 
Volume HCUH,S04 HCUH,S04 Total Alkalinity Volume EDTA Hardness 
(ml) used to pH 4.5 used to pH 4.2 (mg/lCaC03) (ml) Used (ml) (mg/l CaC03) Technician 

So \t .q I> ·\ '.2~1.j. So h 2.. () J.4:0 ICC 
:r VJ.. IG ~'<-

'SO 14,' () 14, I 2.:t8 /OV l0-8 [080 \l(_ 

so \\·2- II l\. '.J.,'2,0 10® %·5 gsu '?l-

so lO . "I )\. l 214 JOV ''T. °1 ·:i-qo ¥-l 

50 ~,1 ?:..6 /7- i'.)o s-o ?oo ~ 

Notes:~ 1>1 k\:~v\ --fo f cD ""'L wl \;)]:_ VAW 

~ Date Reviewed: (Y\4u..,e}i It' 't,))ll .. f 

Nautilus Environmental 



Teck 

Facility Name 
Project Manager 

Email 
Address 

City 
Postal Code 

Phone Number 
. . 

SamoleID 

GH_ WADE_ \VS_2016-03-08_N 

) GH_MCl_ WS._2016-03-08_ N 

~-~·=·-~ 
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GHO QI lox 
PROJECT/CLIENT INFO 

Greenhills Operations 
Leigh Stickney 
Jeigh.sticknev@teck.com 

PO Box 5000 

Elk ford \Province IBC 
VOS !HO : Country l Canada 
250 865 3274 

SAMPLI!: DETAILS 

<> 
~ 
" (:, 

:s 
~ ::; 
• ~ 
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i Field Time 
Samole Location Matrix "' Date f24hrl 
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'"' l 
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.•.. LABORATORY OTHERINI<O 

Lab Name Nautilus E11vironmental EDD delive1y: 

Lab Contact Krysta Pearcy Site: Ueigh.stickney@teck.com !EQulS: \GHO 
Emal! Renort Fonnat I Distribution 

Address 8664 Commence Comt Yes PDF Yes Excel ! 
Imperial Square Lake City Email l: leicll.s!icl.11""'7/lteckcom 

City Burnaby J Province BC Email 2: jim.thorner@teck.com 

Postal Code V5A4N7 !Country Can Email3: Zahlr.jina@teck.com 

Phone Number PO number 359182 .. . ANALYSIS REoUESTED . 

Please indicate below Filtered, Perserved or both F, P,FIP 
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Nautilus Environmental Company Inc. 
8664 Commerce Court, Burnaby, BC, Canada, V5A 4N7 |+1 604 420 8773  

 

 
Teck Coal / Greenhills Operation Report Date: May 25, 2016 
ATTN: Leigh Stickney Work Order: 16543 - 16544 
P.O. Box 5000   
Elkford, BC  
V0B 1H0  

Data Report 
  

Species: Rainbow trout (Oncorhynchus mykiss) 
Protocol: EPS 1/RM/13 (Second Ed. 2000 with 2007 & 2016 amendments) 

  
Species: Daphnia magna 

Protocol: EPS 1/RM/14 (Second Ed. 2000 with 2016 amendments) 
  

 

Table 1. Results for the 96-h rainbow trout acute toxicity test.   

Sample ID Collection Date and Time Mortality in the 100% v/v 
(%) 

GH_PC1_WS_2016_05_10_N May 10, 2016 @ N/A 0 
N/A = Not Available. 
 
Table 2. Results for the 48-h Daphnia magna acute toxicity test. 

Sample ID Collection Date and Time  Mortality in the 100% v/v  
(%) 

GH_PC1_WS_2016_05_10_N May 10, 2016 @ N/A 0 
N/A = Not Available. 
 
 
The tests met performance criteria and no deviations from protocols were observed.  The results 
presented in this report relate only to the sample tested.  
 
 
 
 
 

 
 

 
  Reviewed By: 

Yvonne Lam, B.Sc.  Edmund Canaria, R.P.Bio. 
Laboratory Biologist  Senior Reviewer 

 



Client: 

Work Order No.: 

Sample Information: 

Sample ID: 

Sample Date: 

Date Received: 

Sample Volume: 

Other: 

Dilution Water: 

Rainbow Trout Summary Sheet 

' ._, , , 20L-

Start Date!Time: ~~ o.+ Is/ 1 G (i;) ! oS 0 h 
' 

Test Species: Oncorhynchus mykiss 

Test Validity Criteria: 

~ 90% control survival 

WQRanges: 

T (°C) = 15 ± 1; DO (mg/L) = 7.0 to 10.3; pH= 5.5 to 8.5 

Type: Dechlorinated Municipal Tap Water 
Hardness (mg/L CaC03): 

Alkalinity (mg/L CaC03): g 

Test Organism Information: 

Batch No.: 

Source: 

No. FishNolume (L): 

Loading Density (g/L): 

Mean Length ±SD (mm): ·zs -? 9-Range: ____ .__u ___ _ 
Mean Weight± SD (g): Range: _o_:.... 2._l_,__-_,,()"',5"'3..,_ __ 

Zinc Reference Toxicant Results: 

Reference Toxicant ID: 

Stock Solution ID: 

Date Initiated: 

96-h LC50 (95% CL): ZS.o (f.D'.1 -31_ii) Mg/"-'l.\11 
oL 

r 00\-ilol< Jr. '1.3\) iou-'< .xi"' 3>5> 
\ of h.W\'."1'\te. \ o'\N<f /, 

Reference Toxicant Mean and Historical Range: 0i 9.f.? ( 3lf. o e l'-12- 5) v..g/1.-. z., 
Reference Toxicant CV(%): 

Test Results: 

Reviewed by: 

Version 1.4: Issued May 29, 2015. 

/~ 3 0 ' -, . 0 .) 

Date reviewed: 

Nautilus Environmental Company Inc. 



96-Hour Rainbow Trout Toxicity Test Data Sheet 

CllenVProject#: Teck Cou I C0Ho) . Number FlshNolume: 10/10 ,_ 
Sample l.D. 

W.0.# 
RBT Batch#: 
Date Collected/Time: 
Date Setup/Time: 
Sample Setup By: 

b/.l -Pl. I -biS -Zoi !., ~-0{;'-/0 .. 1-.! 
t6<;4? 

0 1·/ ll lb 
111"1 /o/(h ~ Not Aitt!llab({. 
IV'lix,113/lb ·rot)o~, 

I 6C.. 

The.nnometer: Cg I<.# :2.. 
CondJSallnlty,-':-..:::2.,"----

o.o. meter: 
pH meter: 

2. 

7-d o/o Mortality: ---"'o.::.J.., 1----------
Total Pre-aeration Time {mlns): ----'''-'o'-----------
Aeratlon rate adjusted to 6•6 :I: 1 mL/mln/L? (YIN): 'I 

Un(!Uuted .Samofl! WQ . 
Parameters . lnltJai \li!Q . · .. Adjustment 30mlnWQ. 

Temo•c 11/. 0 ./ I 'I. ;) 
nH ·7 ,_·3 / l ·"1... 

D.O .. (ma/L) in.'/, . ./ ;of 
Cond. luS/om) • 11 L- I / I I 2.-1 
Salinity (ppt) 0 ~ . /' 0.b 

Concentration #Survivor~ Temperature (°C) Dissolved Oxygen (mg/L) pH ConductiVlty 
(µStem) 

1% v/v) 1 2 4 24 48 72 96 0 24 48 72 96 0 24 48 72 96 0 24 48 72 96 0 .. 9€?. 

(ti /0 /0 IO 10 1{.o 15'.0 '""'4 \S:-o 1).0 /o.o CJ .1 qj q~ 10.0 {1 {;,£' \,' 'i (y", 6 ,q 2.3 3 I 
100 .lo /? (f) 10 11!.o 151° 16'<> 1;;0 1Soi 0.1 l'l ! '7'? '11 10,0 ?-v ::i-1 I'}~ R3 2 .lf 11 i \ Ii )o 

' 

Initials !),,,,. ;),. '"'"' ;:: (. e:<.. . . . ''Ve' i:.1., Ee. . L- ·-::L (L E.t ~- ..,,. \l\<J E'c. EC.. Gv 

Sample Description/Comments: Sl\@lo,i I~ \[P\10161' \\c\Ol\f\\SS Id ea ( ! V\D i\ll! v"\?1,,v\[ oJQ 5 

Fish Description at 96 h A,\\ f;j [1 Cl r pt<V {, er1 lftf Number of Stressed Fish at 96 h ---'~c-----------
Other Observations:. _________________________________________ _ 

Reviewed by: ~ 

Version 2.3; Issued February 29, 2016 

Date Reviewed: ,hl Z6 /ffi 
I 

Nautllus Env/ronmental Company lnG. 



Daphnia magna Summary Sheet 

Client: 

Work Order No.: 

Sample Information: 

Start Datemme: iV\°"\ 11 l 2.-01 lo @ 111<:)~ 
Test Species: __ _,D"'a""p"'h"'n"'ia'"'m"'a~g,,_n"'a'----

Set up by: -"dMt-::i' '"'-'-~_.A-'"-"w"':i)"'"-_ 
""'--

Test Validity Criteria: 

Sample ID: 
~ 90% mean control survival (no more than 2 

. b-\-1_ t'c..\ _W S._ 7-oH::i-OS....j 0....N mortalities in any control replicate) 

Sample Date: tJ\.li\-4 i 0 17,0 lb 
WO Ranges: Date Received: 

Sample Volume: T ('C) = 20 ± 2; DO (mg/L) = 3.6 to 9.4; pH = 6 to 8.5 

Test Organism Information: 

Broodstock No.: 

Age of young (Day 0): <24 h "''-
Avg No. young per brood in previous 7 d: il 
Mortality(%) in previous 7 d: 

Days to first brood: 

NaCl Reference ToxicantResults: 

Reference Toxicant ID: 

Stock Solution ID: 

Date Initiated: 

48-h LCSO (95% CL): /LNaCL 

Reference Toxicant Mean and Historical Range": ________ ,.gi"'L-"N"'aC"'L'--
Reference Toxicant CV(%): 

Test Results: 

Reviewed by: 
Date reviewed: 

Version 1.3; Issued January 26, 2011 
Nautilus Environmental 



Freshwater Acute 
48 Hour Toxicity Test Data Sheet 

client: '\e'--1 
-fv-, . Start Dateffime: ffl~::;:,;:i''l} /.1,, .Q.- /114-

Sample ID: ----~(J'-~-"'~-=p;=(__j::.·~--"""-"-S='-'2.d=· ,_,lo,_-0=$.-lc;fNo. Organisms/volume: 10/200mL U I 
Work Order No.: I'- S'i '1 - Test Organism: _:D'-".m!.!.'E.ag!i!n'!!a!...-_______ _ 

Set up by: ____ a>""------

Thermometer: +~Mp-$ DO meter: D0-2-\~ pH meter: e Ii - I I :?:. Cond./Salinity: C:. - 4-/ 3. 

Concentration Number of No. Temperature Dissolved oxygen pH Conductivity 

Live Organisms Immobilized 
(oC) (mg/L) (µSiem) 

("{o \ll-J) Rep 

24 48 48 0 24 48 0 24 48 0 24 48 0 48 

C-0r,tf'<>' A /D f ,r, 0 io!' '/?p ,_,,S f-,·5° c:.q.. "'·~ •o ;-,,o i~ ·~ 5-1 - 71't 

lo 0 ~ 
.;:::'.·: ·c::->· ·.; .. _ 

. . .. ·. .. _ ...... ·-~:'.'':/'.'.' 
B vO 

:/.( . t:; ;:O. 
.. ··?: . •: : c ,,.., iv 0 

:.c.~ c'.·:.t ·:.; /••: .. .-···: 
D - ... ·•.: ... ·.•· .. : . 

(00 A /':>0 rn<i: 0 ')D,O '!<> . .f ,,,,s f.,.b f!.J . \ F-...... i-,? 'O,?;.- /1 L:' flS-0 
B 10'1 \0"' 0 •·.·.·· • .. · 1.:.::· ... ... ·.•::::::~·-· ~ . . · 

c I z:>:I 1:JY 0 <:: •·: ... : I: . ..:"·'. ••.:< . 

D . ···· .• ·'-'::-:-,, .. .,. . . :_ :.~-:: ·.• , ... /.':':•:;:;;::: I\:·.::- · . 

A 

B < ... . . :;::: I >_.•·;· 1·-·:· . ..•. : .. ' .. · I ,: __ ;;,:.:, 
'.'. . . 

··: · .. 
. .; ... ,·.·-.:: ;:,;; ....... .•. ... · . •• 1: •.•. . :.:•: ... _,. . c : ... . ... 

D ·.· ·.i ~~ · .. :'· -.:_~ :·. : : ·: ... ·";. :,,,,,.._ < •••. •.· . . .... " . ..... :_ . 

'"•· -.-

A 
B ::' ·;'.'.:': :: .. : •· /:·:_• ·•;-{/ ·-"'·'·''· •• •::.•. .... : :•.. .·· .:•: ·· .. <>. 
c ·.:-: .· .. : ... ; .:·-: <:-:; .. < .. ': , .... ··: ••::.; , .... : .. ·: 
D ._ ... ·.· : .. <·:: :·· ,:·. >·.:"::; <.:-..:· c: .. 

~ 
"· . · . 

A 
B 

.. •. :.:.;< 
._ .. ,_, .... 1... I 

:. -···· I• •; ;,· 

c ".·.:.<• •: .... • ... 
~ r.~ 

. ;':•:,,:; 
D 

··:-_ .. ····.-' ...... ·<u-... ::-.·fr ·. ~ 
... ·;:; 

, .... . ·.• 

A 
B :,::_.:.,: :.o,: .•. ·.··>·--·.:: I .hf' .. , .. ·'' ..... --:\ .... ... 
c {•" ···'···· ·: .. ;.; '•.:.:!, :·(!)::; ,, .... : ........ ·., ._·-:·;:r·-·:: .. .. 
D .. . .. :,:.· .. _:,·: .:": .::'.'_,_ •.:.; .; .. . :Y .; ... ....... ::•:• :\\• 

Technician Initials I'-\ Ii\'- ·v.2At-- AA - '1,\Jv"-. "- ~ \.\WJ A-- - \\<Ill lh \,\II\\; 

1m1a1 us en us en 
Hardness* Alka!initv* Temo r'Cl ')J:>.-=> ., .. 

Concentration 'Im /Las CaCo3) DO rma/L\ fl:., lo /" 
Control fMHW\ 100 10 nH .;....i.- _/ 

Hiqhest cone. "1'f0 u:it;i Cond fuS/cm l1i--S / 

Hardness adjusted - --- Salinitv fnnt\ o.--i..::io / 

Comments: -'-Q-"'--'Rl=<1'7~r"~<:e........!!""'-~-""""'!!!:lid.4'1!· ~"-----
""1r 

Mortality: Heartbeat checked under microscope MNoi 

Sample Description: d2:::J' I 'i>\ll',>h + '-\ ~ i \-;, W C"iow" 111..0 ocb~,,., l\o pc-.rttc-.\t\f"R5 
Batch#: 0 </;f '( /f. /} 7-d previous# young/brood: t J- Previous 7-d Mortality (%}: _ _,/'-·.o ___ Day of 1st Brood.:_ -~f-.._·_·_ 

Reviewed by: 

Version 1.6; Jssued February 29, 2016 

Date reviewed: __ _,~...:._.:.::..;;i.....;-?1f..:..i1-' _,71>'....."..l<'.W!'..-___ _ 

Nautllus Environmental Company Inc. 



Client: ·1~ck 

W.0.#: I \oS '\4 Hardness and Alkalinity Datasheet 
\ 

Alkalinitv Hardness 

Volume of 
Sample (ml) 0.02N (ml) of0.02N Sample 0.01M Total 
Volume HCUH2S04 HCUH2S04 Total Alkalinity Volume EDTA Hardness 

Sample ID Sample Date (ml) used to pH 4.5 used to pH 4.2 (mg/lCaC03) (ml) Used (ml) (mg/l CaC03) Technician 

Q\_ f'c...Lw;-i..ol<o_ M<\-.t \LI It lo so I Cl G IJ), 8, V'~ 100 r:r 4 l't-D ::S-5 
oS-\D-N 

!'A \-\W r-\.IA.-j I 't / i l,, so 7,\.., ~.! ·10 S<=> 'S.. 0 (00 "l\J\l,., 

Notes: di\)'1lM 1P ... I():) ......{_ wL'l>J: W"-W-

Reviewed by: ·6ib Date Reviewed: ~ '?1'r 'Potlp 

Version 1.0 Issued June 26, 2006 Nautilus Environmental 
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Teck Coal / Greenhills Operations Report Date: June 22, 2016 
ATTN: Leigh Stickney Work Order: 16637 - 16638 
P.O. Box 5000   
Elkford, BC  
V0B 1H0  

 

Data Report 
  

Species: Rainbow trout (Oncorhynchus mykiss) 
Protocol: EPS 1/RM/13 (Second Ed. 2000 with 2007 & 2016 amendments) 

  
Species: Daphnia magna 

Protocol: EPS 1/RM/14 (Second Ed. 2000 with 2016 amendments) 
 

Table 1. Results for the 96-h rainbow trout acute toxicity tests.   

Sample ID Collection Date and Time Mortality in the 100% v/v 
(%) 

GH_WADE_WS_2016-06-07_N June 7, 2016 @ 1230h 0 

GH_MC1_WS_2016-06-07_N June 7, 2016 @ 1350h 0 

GH_COUGAR_WS_2016-06-07_N June 7, 2016 @ 1250h 0 

GH_TC1_WS_2016-06-07_N June 7, 2016 @ 1457h 0 

GH_TC2_WS_2016-06-07_N June 7, 2016 @ 1525h 0 

GH_WC1_WS_2016-06-07_N June 7, 2016 @ 0910h 0 

GH_GH1_WS_2016-06-06_N June 6, 2016 @ 0830h 0 

 
Table 2. Results for the 48-h Daphnia magna acute toxicity tests. 

Sample ID Collection Date and Time  Mortality in the 100% v/v  
(%) 

GH_WADE_WS_2016-06-07_N June 7, 2016 @ 1230h 0 

GH_MC1_WS_2016-06-07_N June 7, 2016 @ 1350h 0 

GH_COUGAR_WS_2016-06-07_N June 7, 2016 @ 1250h 0 

GH_TC1_WS_2016-06-07_N June 7, 2016 @ 1457h 0 

GH_TC2_WS_2016-06-07_N June 7, 2016 @ 1525h 0 

GH_WC1_WS_2016-06-07_N June 7, 2016 @ 0910h 0 

GH_GH1_WS_2016-06-06_N June 6, 2016 @ 0830h 0 
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The tests met performance criteria and there were no deviations from the protocol. The results 
presented in this report relate only to the samples tested.  
 
 
 

 

 
 

 
  Reviewed By: 

Yvonne Lam, B.Sc.  Edmund Canaria, R.P.Bio. 
Laboratory Biologist  Senior Reviewer 

 



Rainbow Trout Summary Sheet 

Client: 
]"'"' / O /1 b {<>J /Joo L 

Start Dateffime: __________ _ 

Work Order No.: Test Species: Oncorhvnchus mykiss 

Sample Information: Test Validity Criteria: 
ti. ~ 90% control survival 

~/tw/\ Of-._W{ _ 20! {-D;f 6-Jl _/.J WQ Ranges: Sample JD: 

Sample Date: J "" 1- (l/o T CC)= 15± 1; DO (mg/L) =7.0to 10.3; pH= 5.Sto 8.5 

Date Received: JIM'\~ /10 
Sample Volume: 

Other: 

Dilution Water: 

Type: Dechlorinated Municipal Tap Water 
Hardness (mg/L CaC03): 10 
Alkalinity (mg/L CaC03): 

Test Organism Information: 

Batch No.: 05lt; I G 
Source: 

No. FishNolume (L): f 0 t. 
Loading Density (g/L): 

Mean Length± SD (mm): Range: _~_'-_L __ -_:c._:./ __ _ 
Mean Weight ± SD (g): o.Ju -r o.o> Range: ......:;o_;·'-:..;'1 __ __:v:.;.' "-3 .c..9.:.._ __ 

Zinc Reference Toxicant Results: 

Reference Toxicant ID: 

Stock Solution ID: 1Sl>i oS 
Date Initiated: 

96-h LCSO (95% CL): 53.b ( '13.Z - bh. '1) 4JIL Zn 

Reference Toxicant Mean and Historical Range: 0'1. a (2. 7.3 - !L/9. 3) A-i§/L z,,, 
Reference Toxicant CV(%): SJ.a', 

Test Results: 0 0~- t' 
10 r.-1or al•1' 

Reviewed by: Date reviewed: 

Version 1.4; Issued May29, 2015. 
Nautilus Environmental Company Inc. 



96-Hour Rainbow Trout Toxicity Test Data Sheet 

I e c \L (or"\ ( lt I\") Clienf/Project#: 
Sample l.D. 
W.0.# 

(:i H -W/\;Pf,,_ W \ - -Zoi (,·vb:. a·\ -1'1 

RBT Batch.#: 
Date Collected/Time: 
Date Setup/Time: 
Sample Setup By: 

Thermometer: Cg R.:f:t. Z.. 
Cond./Sallnlty.:..: _.,,.2..."---

\ l, (,~5 r------
0\ ,_~(!, 

@>·n:>o\,., } v,,., ·1 / ( b 
@ I }oO(.,. J ,,...,.\'::>I lb 

i;: c,. 

o.o. meter: 
pH meter: 

z 

. Number FlshNolume: 
7-d % Mortality: 

I 0 I/"' l-
o.)... 

Total Pre-aeration Time {mine): }o 1>.1"s 
Aeration rate adjusted to 6,5 :I: 1 ml/mln/L? (Y/N): 

... UndlJY!ed .'8amll.l!'l WQ . 
Parameters . lnltlaiWQ. . AdJl;strne~t 3om1nW.Q. 

Temo•c ~- l/;:.J . ./ 1Lo 
"H · .. · 'A "i / ~""? 
D.O .. lma/p 911-·- ./ ~ ,, 
Cond. (usiom) • I.I qo. "/ .lj (j 'i 
Salinity (pp!) . Q."l.. I/ <:) -7... . 

y 

Concentration #Survivor~ Temperature (°C) Dissolved Oxygen (mglL) pH Conductivity 
"7>{ •• (µS/om) 

(% v/v\ 1 2 4 24 48 12· 96 0 24 48 72 96 0 24 48 72 96 0 24 48 72 96 0 ; . 96. 

(ti )() Ill (:> 10 s. () 15,5 1510 /J;J> S>' iO-~ 4~ 9R t~ 7,g ·1.,it I. .9 ·:ro 1,.q {.1 23 . I~ 

100 10 1() Jr;, tD 1s; o i·)"/\ i9.:ic l.:t"u /O 'i" q -~ q_(, q.i 'l:l r.3 I'll , f-), g.7 g,7 LJ'i ~ )o3 

' 

.. 

Initials """ A- t: l CL e:c. . . . ., c f,;<. Ee. ~ ....: "' ·l~(... i::.c ~- ~ ;;., ,;... ec.. ti.. 

Sample Description/Comments: '-(-<.\. \ '"" 1 l \ }{a Y 1 \l cl~ cv \ ~ < ~ l l-l !l ·\' eivfi LIA I &J ~ ' 

Fish Description at 96 h ~\..\ k'..)"' (\"'1 ~l.i\.• k U\ \-\~ Number of Stressed Fish ats.6 h 

Other Observations:._-----------------------------------------

Reviewed by: ~ Date Reviewed: ~ z1- Ut(p 

Version 2.3; Issued February 29, 2016 NauU/us Env/ronmentaf Company Ina. 



Rainbow Trout Summary Sheet 

Client: 

Work Order No.: 

Sample Information: 

Sample ID: ~H-11\ll-w( :ujLuLo7-tJ 
Sample Date: Ji.,.,,] (Ila 
Date Received: J "'-"' q I I (o 
Sample Volume: f X 2-0 l-
Other: 

Dilution Water: 

_Ju."' 10 /1 (:;/OJ I Jo 0 ~ Start Daterrime: __________ _ 

Test Species: Oncorhynchus mykiss 

Test Validity Criteria: 
;;;: 90% control survival 

WQRanges: 
T ('C) = 15 ± 1; DO (mg/L) = 7.0 to 10.3; pH= 5.5 to 8.5 

Type: Dechlorinated Municipal Tap Water 
Hardness (mg/L CaC03): 10 
Alkalinity (mg/L CaC03): 

Test Organism Information: 

Batch No.: 05Z41l, 
Source: 

No. FishNolume (L): o o/,-

Loading Density (g/L): 

Mean Length ±SD (mm): 

\). 11., 
Range: 2 7 - J cJ 

Mean Weight± SD (g): Range: o, L[, o . J l 

Zinc Reference Toxicant Results: 

Reference Toxicant ID: 

Stock Solution ID: 15 z.., oS 
Date Initiated: 

96-h LC50 (95% CL): 53.b ( 'i3.Z -6b. 'i) MJIL ln 

Reference Toxicant Mean and Historical Range: 0'f.a (2.7.3 -141.3} ,c1g/Llv. 
Reference Toxicant CV(%): 53. 0 ° -· 

Test Results: D "/,, WJorfdrfy ~1 9C ~ok,rf ;,,, ffif. v,,,,Jt'/.,,..feJi {o 6 / 0 (v/v) 
J<ilh le. I 

Reviewed by: Date reviewed: 

Version 1.4; Issued May 29, 2015. 
Nautilus Environmental Company Inc. 



96-Hour Rainbow Trout Toxicity Test Data Sheet 

Clienf/Project#: 
Sample l.D. 
W.0.# 
RBTBatch#: 
Date Collected/Time: 
Date Setup/Time: 
Sample Setup By: 

1· e.clc C)c, \ C <::i µ o) 
YH /V\Q.-w5-t-uili-ol--o]-- /--! 

I(,(, 3r 
Ji1-'jl \, 

J1rnJ/lb ~· t3z;ol1 
1tA~l'Ol/b /~~·h 

e:: c,.. 

Th.;nnometer: C g R.. # Z.. 
Cond.fSallnlty.-'-: _,,.2-."----

o.o. meter: 
pH meter: 

z_ 

_ Number FlshNolume: I 0 /I 0 L.. 
7-d % Mortality: o . ,__ 
Total Pre-aeration Time (mlns): ,...,-'""--,-~>-o_,,. _______ --,--
Aeratlon rate adjusted to 6.5 :t 1 mUmln/L? (YIN): 'I 

_ !Jndl!Yted ,Samo.If! VVQ _ 
Parameters _ lnltJai WQ _ ·_ AdJustmeQt Somfri WC! 

Temp•c . I S:-v - ./ I if"- v 
oH ... x..s / ~·\ 
D.O .. (mg/L} q. "I.. ./ '!.I-. 
Cond. {µSiem) • ·'1'1\ / 79(' 
Salinity {ppt) O•'I I/ O·il 

Concentration #survivor~ Temperature {°C) Dissolved Oxygen (mglL) pH Conduotlvlty 

<;) 6- {µS/iim) 

1% v/v\ 1 2 4 24 48 12· 96 0 24 48 72 96 0 24 48 72 96 0 24 48 72 96 0 . - 9fi. 

( + \ JO ·10 /0 •r.o "~· fl'·' /0 ·10,i:t ?J qf " b q_g ~ t, :1 ?-Cj (,,1 6 1 i8 ]'-/ 10 
, ,,,., ., . •• 

100 lO ,.jO 1" /j~o j -5'1' ;tJt, ,. r:,, /~'",(J 'I./, 'l ~ t·r 1~ s ~.K g_,- JUP ~~ g 'I f L/ 7'1~- 16 \) ,~, !. 
is,a. 

' 

.. 

Initials """' ~ "'' '£, t:C. A . . (c. °(;l E'. c. ~~ I'<- fL f',( 
~- ~ 0-- ,._, f:c.. ~\... 

. 

Sample Description/Comments: c I {'Cl'J r [, \ov \-t~\,1 Wo \1°"'Ji'<Mlort ti ( 01}.1.,\Y\ erf 

Fish Description at 96 h P\l\ ~' \~ Oc~~ ~l\i k •CA.\~~'="( Number of Stressed Fish at 9_6 h 

Other Observations:. _________________________________________ _ 

Reviewed by: ~ Date Reviewed: ._J.u# .. 22 Pow . 

Version 2.3; Issued February 29, 2016 Nautilus Envlronmental Company fno. 



Rainbow Trout Summary Sheet 

Client: 
Jv<v'! /iJ /1 b (OJ 1300~ Start Date/Time:_J _________ _ 

Work Order No.: Test Species: Oncorhynchus mykiss 

Sample Information: Test Validity Criteria: 
;;:: 90% control suivival 

~fl_(o:JO."-WJ -uil-vLuf..fi WQRanges: 

3 "~ T {r 0 T (°C) = 15±1; DO (mg/L) = 7.0to10.3; pH= 5.5to 8.5 

Sample ID: 

Sample Date: 

Date Received: I I to 
Sample Volume: 

Other: 

Dilution Water: 

Type: Dechlorinated Municipal Tap Water 
Hardness (mg/L CaCOs): 10 
Alkalinity (mg/L CaCOs): 

Test Organism Information: 

Batch No.: 

Source: 

No. FishNolume (L): o I J l-
Loading Density (g/L): 

Mean Length ±SD (mm): Range: __ -i-_5 __ -__ 3_0 __ _ 

Mean Weight± SD (g): Range: o.q ~O.'\'I.... 
Ee 

Zinc Reference Toxicant Results: 

Reference Toxicant ID: 

Stock Solution ID: ,5 z,.,, as 
Date Initiated: 

96-h LCSO (95% CL): 53.b ('i3.2-6b.'i)MJIL Z11 

Reference Toxicant Mean and Historical Range: 0'1.o (Z. 7.3 - ti./9. 8} -l1§/L z_,_., 
Reference Toxicant CV(%): .'.:>J.o'., 

Test Results: 

Reviewed by: Date reviewed: ~. Z-7- °U!lv 

Version 1.4; Issued May 29, 2015. 
Nautilus Environmental Company Inc. 



96-Hour Rainbow Trout Toxicity Test Data Sheet 

Client/Project#: 
Sample 1.0. 
W.0.# 
RBTBatch#: 
Date Collected/Time: 
Date Setup/Time: 
Sample Setup By: 

Te ck c orA l ( G ito) 
lJH-Lov&A\Z-wS-iolb -oG·-<Jl-1~ 

\b(,?] 
D\?-~I• --- --

JLAI/\ 111 L @ 11-r0 t, 
:Jv,r-/\v(/b ((j)Hl1t>O/,, 

~C--

Th.;rmometer: Cg R. # ~ 
Cond./Sallnlty"'-: _,,.2-.=----

D.O. meter: 
pH meter: 

2. 

. NumberFlshNolume: I 0 /10 L-
7-d % Mortality: o. ,_., 

---=----~-----Tot a 1 Pre-aeration Time (mlns): -, o 
Aeration rate adjusted to 6.5 :I: 1 mL/mln/L? (YIN): 'I 

!JridUYl!ild ;SamP.11! WQ . 
Parameters . lnl!Jai WQ . . AdJusimlilnt 30min11\i.Q 

Temp •c _;,<:o . ./ /J-C<) 

oH 't ,_; / -~ ,. . } 
D.O •. {mg/I--) q. :l ./ "1-1 
Cond. (µsfcm) : - 4 t L / 4JI 
Salinity (ppt) 0 -1.- / 0--Z... . 

Concentration #survivor~ Temperature (•C) Dissolved Oxygen (mg/L} 
~ 

pH Conductivity 

iil-R6-t (µS/om} 

1% v/v\ 1 2 4 24 48 12- 96 0 24 48 72 96 0 24 48 72 98 0 24 48 72 96 0 ; _ 96. 

(t\ /0 to 10 jO , ,~, I-IV-• I<><> ,if~J /s,J '/hl 14'.l' c; I fr q.9 1.i 11'1 {, 'l ·::,-_-;;:, b· 'l (, 1 z. ~ 7'1 
100 /,;> 10 j '{) I{) /f>;O 15\0 /e,'\O N~J 1r. .. ~ 1'1.1 'I. q ') !f 'f.q ti S.$ !. '-I ,P...1"3 Y. -~ 2-3 4'}l 'l'O .. 

' 

-· 

Initials - .<)... 1:.c ~ i;:c_ A • - "' IC< E'. c . ...:. ... , io- ~( h- A- ff -..~ t:c.. l:t. 
~<.. 

~~!Ji l-.1 :::t~l~ •'"I Qc\•w\-e u 1 "\-J-.C~.ttif f -~ OIA..(.. i,'~vJ\ !Ml Qi-\~ 5 

Fish Description at 96 h (i::.,,\\~\c\1, ili.\)\J(O\.\ \/\ ~C\\~\A.\ Number of Stressed Fish at96 h 
j 

Other Observations:, _________________________________________ _ 

Reviewed by: ~ Date Reviewed: ~-- '2"2- ?-Otv_ 

Version 2.3; Issued Februaiy 29, 2016 _ Naulllus Envfronmentaf Company Inc. 



Rainbow Trout Summary Sheet 

Client: 

Work Order No.: 

Sample Information: 

Sample ID: 

Sample Date: 

Date Received: 

Sample Volume: 

Other: 

Dilution Water: 

~ 11-T l(- vJS .vi Le'] _cl _iJ 
Ji,,,,, r 00 

Start Date/Time: 

Test Species: Oncorhynchus mykiss 

Test Validity Criteria: 

~ 90% control survival 

WQRanges: 
T ("C) = 15 ± 1; DO (mg/L) = 7.0 to 10.3; pH= 5.5 to 8.5 

Type: Dechlorinated Municipal Tap Water 
Hardness (mg/L CaC03): 10 
Alkalinity (mg/L CaC03): 

Test Organism Information: 

Batch No.: 05Z41G 
Source: 

No. FishNolume (L): 
A q till Fo.vr>l\S 

0 /0 L-
Loading Density (g/L): \). 3 0 

Mean Length± SD (mm): z6 :: 3 
Mean Weight ± SD (g): o.Jo :i:. o . .:>l/ 

Zinc Reference Toxicant Results: 

Reference Toxicant ID: 
Stock Solution ID: 15Z"' o5 
Date Initiated: 

Range: __ 2_'-_-___:.}_:_/ __ 

Range: __:.0_?:..5'----"-'· 5"'5:.,,;_ __ 

96-h LCSO (95% CL): 53.b ('13.Z-(,b.'i)MJIL Z.n 

Reference Toxicant Mean and Historical Range: 0'1. o (Z.. 7. 3 - t Lf 'I. 8) ,(,1§/L Zv. 
Reference Toxicant CV(%): SJ.a', 

Test Results: 0°lo W\o>'f otllfy oj q( how4'f ,:., f4, i1.1A(/l"'ff{ 1001, (v/v} 
fq~/{. 

Reviewed by: Date reviewed: 

Version 1.4; Issued May 29, 2015. 
Nautilus Environmental Company Inc. 



96-Hour Rainbow Trout Toxicity Test Data Sheet 

Client/Project#: 
Sample 1.0. 
W.0.# 
RBTBatch#: 
Date Collected/Time: 
Date Setup/Time: 
Sample Setup By: 

Te clc C o c1 I C Ci H0) 

4 H TC (.:::Hwj , :io1 l-v G n-1v 
1~t,sr-
os,_~1i 

Jv,tf·7/14 ~- l'-/5+[, 
]<·IN tO(/b I ~<>Oh 

E: C--

The.rmometer: C g R.At. 2., 
Cond./Sallnlty."-: _.:::2...,__ __ 

D.O. meter: 
pH meter: 

2-

. Number FlshNolume: I 0 /I 0 L.. 
7-d % Mortality: o- i-__ .;;;_ ____ ~-----
Total Pre-aeration Time {mlns): Jo 
Aeration rate adjusted to 6,5 ± 1 mL/mln/L? (Y/N): 'I 

.. !Jn\lllut!>d J~amPle WQ . 
Parameters . lnltJE!i WQ . · .. A\lJustmlil~t SO min WQ. 

Temp•c .10':0· . / 1r-:.o . 
nH •,: ~-9 / , 'ii. t1 

D.O •. email.) Q,'\.. , ,/ cl. G. 
Cond. {US/cm) : I I Cl I / 11 Cf I 
Salinity {ppt) O·b / o,fS. 

Concentration #Survivor~ Temperature (°C) Dissolved Oxygen (ing/l.) pH · Conductivity 
'riJt . .:r (µS/0m) 

1% v/v\ 1 2 4 24 48 12· 96 (} 24 48 72 96 0 24 48 72 98 0 24 48 72 96 0 , , 96 

(ti 10 /0 ..f,,) i-S>'" ,,,,~ ,,_J /J~' />-' '1/J. 'ti; q.1 ?-'b "Yi (, '} I "1-Z> c " b ~ z.~ 1'1 10 ra ''1 
, 

100 /o ,f O 10 I£<> I 5~a /(.J 't.~ ?' g 0.t c\,0 ~-~, 'g.'f !-,J l'-!-f $- l. ~-J {lqf I Lo1' 
I"' l5)a ii"'-• 7 •. 

' 

lnltlals ,.__ A-- '£/, ~'- e:c_ A , . 'b<.. I>'- Et: . ..... liL r:c I',( .. - A.o j;(. ~ t:c.. 1£~ 

Sample Description/Comments: o~'''' C~\.ox\~,~ \>J; .ti11..r\iev.\~~ec DdJv.,\ffl 
~. ------- - r 

Fish Description at 96 h Al\ ·t ~<:\.. C'-l(~ <(;'I,{ k \ !\.. \-\ ~~, Number of Stressed Fish at 96 h I 
Other Observations: _________________________________________ _ 

Reviewed by: ~ Date Reviewed; ~ 2-7- -Z,Ot(r 

Version 2.3; Issued Februmy 29, 2016. NauUJus Environmental company /no:. 



Rainbow Trout Summary Sheet 

Client: 

Work Order No.: 

Sample Information: 

Sample ID: 

Sample Date: 

Date Received: 

Sample Volume: 

Other: 

Dilution Water: 

T{lc./c_ G 0 I CG 11°) 
1<o6 1t 

~ H-1L2..- ""~ -·v\ 1,-o l-u 7 _J 
]w.., J: {l/o 

Test Species: Oncorhynchus mykiss 

Test Validity Criteria: 

~ 90% control survival 

WQ Ranges: 

T (°C) = 15±1; DO (mg/L) = 7.0to10.3; pH= 5.5 to 8.5 

Type: Dechlorinated Municipal Tap Water 
Hardness (mg/L CaC03): 10 
Alkalinity (mg/L CaC03): 

Test Organism Information: 

Batch No.: 05Zt; 16 
Source: 

No. FishNolume (L): 0 0 
Loading Density (g/L): 

Mean Length ±SD (mm): 
Mean Weight± SD (g): 

\). J L 
,L(· ]( 

Range: __ ,__~-------
Range:_o_, _u ___ o_._J_.7'-. __ Q.]L :!:. o.ov 

Zinc Reference Toxicant Results: 

Reference Toxicant ID: 
Stock Solution ID: 15 z., o5 
Date Initiated: 

96-h LC50 (95% CL): 

Reference Toxicant Mean and Historical Range: 
Reference Toxicant CV(%): 53.o'", 

Test Results: ou/,, ""'ovLd ;r-.. Ai 0l l1ol1rJ' 1"... fl,e L.ti.,(,'{ 111r: /oo % (v/v) 
ft;uole. 

Reviewed by: 
Date reviewed: ~/ 2~ "'J-o t(p 

Version 1.4; Issued May29, 2015. 
Nautilus Environmental Company Inc. 



96-Hour Rainbow Trout Toxicity Test Data Sheet 

T~ck Co c, I ( G 1+ 0
) Client/Project#: 

Sample l.D. 

W.O.# 
RBTBatch#: 

c:;l-1- TO- .. w\ .. ull>-0(,-0·1-1-J 

Date Collected/Time: 
Date Setup/Time: 
Sample Setup By: 

The.nnometer: Cg RAt- 2., 
CondJSallnlty.:..: _!::z.."----

[{,{,}}: 

0\"''i!b 
:r u,.J 11 It ' @>' I )-zs'4 
Ju.1010T/6 ~Hi So ob 

~c.. 

D.O. meter: 
pH meter: 

2-

Number FlshNolume: I 0 /t 0 L.. 
7-d % Mortality: o. '--

~~~"'-~~~~~~~~~ 

Total Pre-aeration Time (mlns): o 
~-:-,,-,..~:-c-~~~~~~~-

A er at Ion rate adjusted· to 6;5 :t 1 mUmlnlL? (YIN): y 

!JndlJut1>d 1Sam11le WQ . 
Paranwters . lnlllai.YilQ . . Ad)ustrn~~t 30mlnWQ 

Temp•c ;J-u ./ IJ"'O 
oH .. ~ .(! / . 'l- ~ 
D.O .. /mg/I-) q, '( ./ 'I, i 
Cond. (µStilm) : ·U'lq, / 11"1f 
Salinity (ppt) O·b '/. "·' ' 

Concentration #survivor~ Temperature (°C) Dissolved Oxygen (i'ng/L) pH Conductivity 
mb.·'L (µS/i:im) 

1% v/v\ 1 2 4 24 48 72 96 0 24 48 72 96 0 24 48 72 96 po 24 48 72 96 0 .. 96 

( t \ /0 10 Io /0 If:,) /.)JD ISP tr ... ~ u: .") 10.1.l ,,, R q.'* q.1 ?·~ l(.:L (,C;' ~~ ~· 1 {, 1 z.8 "IL\ ., 
"lA\ 

., 
q,~ ~.i " g ' &-'4 100 /o I? ,./0 10 1~-,<) I ::s;o /"i'/' u~· (_il' 9. s· f. ~."! f'·r Ai, x. ~ 119~ l'l-\l 

' 

. 

Initials ,.,.... ;)... ~ f...,l- E'.C. . . . ''- r;:, Ee •.. . ... "'(_ a i:.c . ....,. S<.. Ti/_ ¢:_(._ "' 
Sample Descrlption!Comments: L\~c:w· \lo\..' €\ •vv (iv..<. ti,Y llA~ll: i:.t l)~,~Lt,\ec 

Fish Description at 96 h Ai\ ~J\,.. 6-.~Q ((A,{ ~4'.11._,\..\.\,l Number of Stressed Fishat96 h __ ,:....:25 _________ _ 

Other Observations:. _________________________________________ _ 

Reviewed by: ~ Date Reviewed: ~/ '2-7- ~ t(p 

Version 2.3; Issued February 29. 2016 Naulllus Environmental Company lno, 



Rainbow Trout Summary Sheet 

Client: 

Work Order No.: 

Sample Information: 

Sample ID:. 

Sample Date: 

Date Received: 

Sample Volume: 

Other: 

Dilution Water: 

1 ~ c~<- (00.. I (_~Ho) 

1fol71 

ti H-L0l\ _W{ _u\ l-vb _ o l -N 

d<AV\ J /lb 

Start Date/Time: 

Test Species: Oncorhynchus mykiss 

Test Validity Criteria: 

~ 90°/o control survival 

WQRanges: 

T (°C) = 15 ± 1: DO (mg/L) = 7.0 to 10.3; pH = 5.5 to 8.5 

Type: Dechlorinated Municipal Tap Water 
Hardness (mg/L CaC03): JO 
Alkalinity (mg/L CaC03): 

Test Organism Information: 

Batch No.: 05Zt.i tl:o 
Source: 

No. FishNolume (L): 0 /D l 
Loading Density (g/L): 

Mean Length ± SD (mm): Range: __ -i-'-7 __ -_5_0 __ _ 

Mean Weight ± SD (g): Range: o. '-1 o. 1i. 

Zinc Reference Toxicant Results: 

Reference Toxicant ID: 

Stock Solution ID: 15 Z11 oS 
Date Initiated: 

96-h LC50 (95% CL): 53.b ('13.l-bh.'-f)MJIL Zn 

Reference Toxicant Mean and Historical Range: 0'1. a (2. 7. 3 - t if '1. g) ,(,16/L z..,,, 
Reference Toxicant CV(%): 

Test Results: O'/, MoA<t/,-t'! a..t qt, hoc,rS, 1'v. tle IAvtjifvt-/eJ ! 00 % (v/11) 
s""/e. 

Reviewed by: Date reviewed: 

Version 1.4; Issued May 29, 2015. 
Nautilus Environmental Company Inc. 



96-Hour Rainbow Trout Toxicity Test Data Sheet 

CllenUPro}ect#: 
Sample l.D. 
W.0.# 
RBTBatch#: 

I e tit ( o u,/ ( ~I~ o) 
(,Ii __ WLJ~ill-2'[ i_o ! '01- iJ 

I lii -SJ:: 
os z..~ I k 

:J v, /v ( //-b -. .. . @> Q '1J..tJ., Date Collected/Time: 
Date Setup/Time: JqtJ/D(/6- (f» l?ooh_ 

Sample Setup By: 

Tha'nnometer: Cg R..# :2... 
Cond./Sallnlty._: _.:::2....._ __ 

~C-

D.O. meter: 
pH meter: 

2 

. Number FlshNolume: I 0 /I 0 L. 
7-d % Mortality: __ .....;o,,_· _. ,_----~----
Total Pre-aeration Time (mlns): 1 O ,,,.. 7v.; 
Aeration rate adjusted to 6,5 :t 1 mllmln/L? (Y/N): y 

.. !Jnd!Juted !SamP.le WQ . 
Parameters . lnllli,ii WA . ·. AdJustmlillJt 30mJnWQ. 

Temp•c /.>." . ./ /.;~J 

oH ·... ~-"' / . )i •. .:i 

0.0.(mg/L) 'L~i ./ q'? 
Cond. (µStem) -~~/f'(l- / /$12. 
SaUnJty (ppt) O.'i\ / 0-1) 

Concentration #Survivor~ Temperature (°C) Dissolved Oxygen (h1g/L) pH 
©(1 

Conductivity 
{µS/i::im) 

(% v/v\ 1 2 4 24 48 12· 96 0 24 48 72 96 0 24 48 72 96 0 24 48 72 96 0 . 96. 

(ti lo I CJ (0 10 1.l·u IS' 0 I h'" 1t-~ k.~ 10.• (~ (1 ']~ 9.t 1. i 1:.1" bf. b,J' 11.g t.9 z'i\ ~ Lf 

100 1'7 It? ,j ZJ /o iS: 0 1:110 ISp /!'..> !OJ 1.1 9,j( cit 1.i 'l-~ g., i Al g.1 ~- ) /J'/ l... 11-o(j . I 

' 

.. 

Initials ,.,,,.. Al--
,,.~ .. ' E:C.. A-. . .. (. i;' "<: •.. - •... ~t "'"' 

1'.C .. - ..,.. c< (;:,. f:c... t:L 

Sample Description/Comments: l.\ tc..v-\ { ,,\p ·1\ eS ~ t C)c.\ i.v\,g d l (."'-t! ~ Ci..j \\v..\ 01 Z L,, 

Fish Description at 96 h f\l\ .le\\"' (•~vl\I (,, ~IA\-\~1 Number of Stressed Fish at 96 h 

Other Observations:. _________________________________________ _ 

Reviewed by: ~ Date Reviewed; J~, 27-, ·~tie 

Version 2.3; Issued Februal)l 29, 2016. Nautlfus Envlronmental Company !no:. 

\ 



Rainbow Trout Summary Sheet 

Client: 

Work Order No.: 

Te_d<- C-J01 (~1-1-J) 
I f.o 0 31 

Sample Information: 

Sample ID: C,11_ ~Hl_vJ~- ~oil - "'~-- ~t/J 
Sample Date: Jv1/.\ 6 /I/a 
Date Received: 

Sample Volume: 

Other: 

Dilution Water: 

SL ~~ 

j- J /1 I 0, .JI 3 a o/., 
Start Date/Time: _:;__'""_.:._"e-_i_" __ 'O_f_ w_?' __ _ 

Test Species: Oncorhynchus myl<iss 

Test Validity Criteria: 

;:;: 90o/o control survival 

WQ Ranges: 

T (°C) = 15 ± 1; DO (mg/L) = 7.0 to 10.3; pH= 5.5 to 8.5 

Type: Dechlorinated Municipal Tap Water 
Hardness (mg/L CaC03): 10 
Alkalinity (mg/L CaC03): 

Test Organism Information: 

Batch No.: 05l'-1 IG 
Source: 

No. FishNolume (L): o foL 
Loading Density (g/L): 

Mean Length ±SD (mm): 
Mean Weight± SD (g): 

\). 3'-" 
Range: __ Z-_6 ____ +_'~~-P\-,__ 
Range: __ o_ • ..::2-;;.11_-_:.o_ . .;:..l_.t-'---

-i.. _. I 

Zinc Reference Toxicant Results: 

Reference Toxicant ID: 

Stock Solution ID: 

Date Initiated: 

96-h LC50 (95% CL): 53.b ( '13.2 - 00. 'i) °'1j/L Zn 

Reference Toxicant Mean and Historical Range: 0Lf.a (Z. 7.3 -141. g} '1-1§/L lv. 
Reference Toxicant CV(%): 53. Q '. 

Test Results: 

Reviewed by: 
Date reviewed: ---ke- ?-2, ~fki 

' 
Version 1.4; Issued May29, 2015. 

Nautilus Environmental Company Inc. 



96-Hour Rainbow Trout Toxicity Test Data Sheet 

CllenVProject#: 
Sample l.D. 

W.0.# 
RBTBatch#: 
Date Collected/Time: 
Date Setup/Time: 
Sample Setup By: 

Teele COCti C Gir~ril 
L11-\-L1 1-l\-w( -?..1\l,_0(, -o(,· ;'-' 

\b (,;1-
01'-'ilb 

Tw--i i:,(lt ~- uqJol, 
JV\ 1' 1.~ b \ ·~o~ k 

r::e-

Thennometer: Cg {(.:ft. 2., 
Cond.ISallnlty.:;..: _,,,2.-"---

D.O. meter: 
pH meter: 

z. 

Number FlshNolume: I 0 /I o L-
7-d % Mortality: o . ,_ 

----------~---~ Total Pre-aeration Time (mlns): 3 <> 
,...,.....,....,,....,..~...,..-------~ 

Aeration rate adjusted to a,5 :t 1 mL/mln/L? (Yi»): y 

. !Jnc!Uuted .samolE! WQ . 
Parameters . tnl!Ji;l·WQ . ·. . Adlustme~t 3DmlhWQ. 

Temp•c .'Ir:• ./ /,r"'.O.w 
nH .. K,; / K·; 
D.O .. {mg/L} IJ.L;-. ./ ").7 
Cond. (µSiem) • ·I 0 :Kz,.1 / ''"'-I 
Salinity (opt) f>.<; /" O·~ . 

Concentration #Survivor~ Temperature {°C) Dissolved Oxygen (ingll) pH Conductivity 
(J('f (µSkim) 

(% v/v) 1 2 4 24 48 12· 96 0 24 48 72 96 0 24 48 72 96 0 24 48 72 96 0 . . 91!. 

(ti Ill ·)D Io /0 p '"" ·;) '";;: 13"' /~';.,oJ JO .o 'l of'" 'i, 1 °" ~ ?.~ !J<"t &1 :}? lt ~.r; . L. ~ Y'I 

100 10 /0 iJ IJ / O i(.~ 15,., /i."'1-o 10-• 1\:,\) '1 ·1 9. ~ q{. ~-1 ~.-r f.J f,2, ,r) i • '6·1 .... /o'-1 f 0)1 

' 

. 

Initials 
,,....., .. f.A ;I. "-'' E:C. . . . ~,, ~~ i::c -- L- GL ft,, E.C .. A- -i;;~ [..1- f.:c... °[;L 

Sample Description/Comments: \'\qkd '-\Ql\ ;:iw 1 U-t'tA,.r t C)4wA(>st1 . l-J~ ~ fii,p\j w.\ td PS 

FlshDescrlptionat96h ~\.\ ~\\~ \l\\{il,~N b.~\.lkh.'( NumberofStressedFishat9_6h ----'"/>-· -·--------
Other Observations:. _________________________________________ _ 

Reviewed by: ~ Date Reviewed: ~ 2 Z.. 2--0 l4' 

Version 2.3; Issued Februaiy 29, 2016 Nautilus Environmental Company /no. 



Daphnia magna Summary Sheet 

Client: 

Work Order No.: 

Sample Information: 

Sample ID: 
Sample Date: 

6\-Lw/l.tiE,_\rJ':::,_'2.oll.i-olo-ol-i'l 
1\;v\e. J 'l<>i ~ 

Date Received: 

Sample Volume: 

Test Organism Information: 

Broodstock No.: 

Age of young (Day 0): <24 h 

Avg No. young per brood in previous 7 d: 

Mortality(%) in previous 7 d: 0 
Days to first brood: 

NaCl Reference Toxicant Results: 

Reference Toxicant ID: 

Stock Solution ID: 

Date Initiated: 

48-h LCSO (95% CL): 

Start Date/Time: "'SvN. 5 I 'lo I f.:i~ I fo 3.S ~ 
Test Species: -~;:,D:::at!!ph"-n~ia,_,m=ag.,,ncea ___ _ 

Set up by: _'i..:.'_,\-=L-'------

Test Validity Criteria: 

~ 90% mean control survival (no more than 2 
mortalities in any control replicate) 

WQ Ranges: 
T (°C) = 20 ± 2; DO (mg/L) = 3.6 to 9.4; pH = 6 to 8.5 

g/LNaCL 

Reference Toxicant Mean and Historical Range: '\-, 2. ( ?" 2-S,.(,) g/L NaCL 

Reference Toxicant CV(%): _o._I S:::._ __________ _ 

Test Results: 

Reviewed by: Date reviewed: 

Version 1.3; Issued January 26, 2011 NautHus Environmental 



Freshwater Acute 

Client: 

Sample ID: 

48 Hour Toxicity Test Data Sheet 

\edA... Start DatefTime: J\li\Jl. DI' Ull6 e ihlf.i\ 
G\-L wf>JJ)f:. _ W :::,_ 2.o I\; -o 1,-x)'l ...N No. Organisms/volume: -'-1 "'0i:::;20"'0"'m"'L'--------

Work Order No.: l<ofo ~fi Test Organism:-=O"'.m'<a'i'g'i'n+'a _______ _ 

' Set up by: __ 'l,_'\""L""-------
Thermometer: 't:!WQ·-\\ DO meter: '2-\ '!:> pH meter: pl•\ - I l ~ Cond./Salinity: C.- 0/ "S 

Concentration Number of No. 
Temperature Dissolved oxygen pH Conductivity 

Live Organisms Immobilized 
('C) (mg/L) (µSiem) 

e~v\~i) 
Rep 

24 48 48 0 24 48 0 24 48 0 24 48 0 48 

(~\ A lo )p 0 H.~ l'l~ bi;, ~-' lh'f t..;'.'i , I 1.1 1-i> '?>'iS 'El 
' B {0 I .· .... · !{< '·::· .. ·.·.::::.:·. '<·.· .. ·. '"'>> :-:_.:_.,,--_-._: __ :.:< 1\:···: . '''>' .:;:,'<::: 1:0>. J.O '°' c !.o ·' .: ... · I"· .... :: .. : < ... ••:::> , .. ·:'. .'. I'"'::< •.; .. :;.;, . '. > I"' "' ,., 

D • '·''·' .· : .'. i· ,, .. .,, <X .;:,· ':'. .:• \;.:.: i<.: .. :. 
'" 

. 

/QO A tO* /o \}, 0 j<'\, ( t<\<5' 19 ... :;:. S\l, i:- ;-.,1 • ,"'& 'J,7 i-J- t;o\', """' 
B I a"' 10 I D ·.-.'· .. ---·-. --: ': ' ~" ·.·.:.'. -· ;_ .-. 

>-- .. ·,-·-:· .... · :. I .. '.'. '. '.: ····· ·.· . '/:, .. ::, . > 
1()- 10.Y D . . 

', ·-___ :·:·· ·. ,,· < .. · ....... I.···:'<: . . ' . I .. ,:. :·· '. c , ... 
D 

·.· 
.. .. .·. 

,'",' le "" ... '·· . < ''·· '. '. 1'.LL .:_·,,J·,, _:·.·_·_; 
. · ... 

A 

B . ·, .. · -,-_ .. _. 
,. .,·· , .. ·.-:·-/'-_ . . 

•' ··._·:··. .......... I ::'. ·.• .. · "::·> ...... -. I .. 
c . ... ··· .. . ··.·, .. ·· .,_:·· .. :::_-___ '. ; -.-__ :'.:·'-·:_._·::_ : . 

.. · "; ·_, 
.. . ... 

i·'· .. .-.-- .-._ 
1-- ,' .",'·:-

D . 
. .· . , . ,. . : " .' " , ... ,.:, :': ..... " . 

',· . ·.·'·.· .. ·.· 

A 

B ·· .. ·.··:. < 
'·.·'. ··.•.: .. , .. · ·' ·.' :. : " .. .. :'.\• 'O./.'•; ;;.";,,•:'• '"·.·:.·• 

c . .. ,, J:' ···.·. 1.: . :' 
·•· '· 

; ;.:·: "'·::.·:. . ::.: 1: >"·. . ·.· .. •. . ... ·•·· 
D · .. · ... : ... _":-·. 

. : ..... . . .. 1.:.• ,, . .... ,: .. · ,.:::::' ·:c:, .. ['' .','' . . t .. ·.:"' ·-·; ':':-''", 

A 

B . './ " .. · . 
.. 

. . '.'. ·",•;:.; '. .. , .... · ' I::" " .,. '• .... : . " .. ·· .. 

c " 
I .. · ... , _-_ .--. . . ."" ,: . : "' ' .... ·" ·, 

.. • .. · . . : ' ._, ---
,, ., · . 

D .. · .. ... · .. .. ·., ,,. : . ;'·: , ... ·.•• 
. : ; ·"' .. ·· .. ······.>i" . . ... ""···· ' '" . 

A 

B ·.·'. " . .. ·. .-,",:.··_:.--. 
'. "· \: ; ,'.. 

... :_;,:-·.,;·· ·:. .. :: .. :.::· ' ·:,. ,·. 

. .. ... 
c . . · . .. ·">'' " ·." :" ·' . ,: i ;;: I::; r .• " ·, . ,, },:." ...... :.'. .. : <' . 
D ;·::,' ,:_·:.: "'· . ... :_·-/::_., .. · : ., 

I <ii• 
1: . '·'' '····· 

·· .. ::::'· :• '. .. 
Technician Initials \\\/\\... ).k. /)-. (\'aj_... '\'1\1... 'Jr, ''"" \l.,\/\l "Jlv:> -~ ,, '';1111._. .~ '\\Ill, ;g.:i 

rn ra1 u ustmen USL8U """" 

Hardness* Alkalinity" Temo ('Cl \\. () / 
Concentration '(mo IL as CaCo3l DO (moll) ' ' '() / 

pH j, 1,... / 
Cond (uS/cm '>Ob / 

Control (MHW\ Cjt.j. 10 
Hiqhest cone. '2. 'i <.! '2.-Sio 
Hardness adiusted -- ----.-. .. 

Salinitv fnnt) e, -z- ./ 

Comments: Mortality: Heartbeat .checked under microscope JV a 

Sample Description: Cb(!,[, 1 \ ~\lovJ I n<> OcloJI' \ "'° f°'("flc.J(c_fe> 

19 S Col b ~ 7·d previous# younglbrood: l91 Previous 7-d Mortality(%): 

~ Reviewed by: 

0 Day of 1st Brood:._C/ ___ _ 

Date reviewed: ~ ?,;2- ~t(,p 
~~--'-'-'-'.:::::___:_--+__.!::.C.:...:.::!C,. __ 

Batch#: 

Version 1.8; Issued February 29, 2016 
Nautilus Environmental Company Inc. 



Daphnia magna Summary Sheet 

Client: 

Work Order No.: 

Sample Information: 

Sample ID: 

Sample Date: 

Date Received: 

Sample Volume: 

Test Organism Information: 

Broodstock No.: 

Age of young (Day 0): 

Avg No. young per brood in previous 7 d: 

Mortality(%) in previous 7 d: 

Days to first brood: . 

NaCl Reference Toxicant Results: 

Reference Toxlcant ID: 

Stock Solution ID: 

Date Initiated: 

48-h LCSO (95% CL): 

<24 h 

startDate/Time: --Sv~ 91 l.oll,o@ (lo'toir\ 
Test Species: --"'-D"'ap"'h'-'-n,,_,ia'-'m!.!a,,,g,,_no;a ___ _ 

Set up by: _'l...:.'_,l-=L-'------

Test Validity Criteria: 

~ 90% mean control survival {no more than 2 
mortalities in any control replicate) 

WQRanges: 
T (°C) = 20 ± 2; DO (mg/L) = 3.6 to 9.4; pH = 6 to 8.5 

glLNaCL 

Reference Toxicant Mean and Historical Range: <\-, l.f 3, 2-S,{,) g/L NaCL 

Reference Toxicant CV(%): _l:..S=-------------

Test Results: 

Reviewed by: Date reviewed: 

Version 1.3; Issued January 26, 2011 Naufllus Environmental 



Freshwater Acute 
48 Hour Toxicity Test Data Sheet 

Client: \ edA... 
Sample ID: <S\~ tv\C.-\.-wS.,__ 1<>1 kl --olo-tl-N 

Start Dateffime: J \11\,L CJ , 2-0 ~6 @ I Vtd\ 
No. Organisms/volume: -'1"'0'-'/2"'0"'0"-m"=L'-------

Test Organism: _,0"".m=a~gn<"a'--------
Set up by: '!\.\I_ 

Work Order No.: _ __:\,,.\o~lo"-3.d.J.£,J..-_______ _ 

Thermometer: '\xMf -\\ DO meter: '2-\ ~ pH meter: pH - I \ :i Cond./Salinity: C..- 'LI 3' 
Concentration Number of No. Temperature Dissolved oxygen pH Conductivity 

Live Organisms Immobilized ('C) (mg/L) (µSiem) 

(°/,. v\v) 
Rep 

24 48 48 0 24 48 0 24 48 0 24 48 0 48 
(',.,_,..i;,.,.. \ A 10 10 D \11.S. 11\S '"P ~,\ S.3 F~ -,, 1 'l1 .J.-'1 ~'iS J.~ 

' I.. .. . . .... ··•·· . 1.·:.- .· :·•: .. . . B •O I<'> C> !- -- _ _, 1-- . --- ,, '1-
. ·. .· . .·.· . 

c f/,J (C> C> I- __ - - r .. · __ :.-- ___ ,, ·.•. . .... , ... _•< •··.· . ••••• 
. . : 

1-:.- - -" '· ..... 
D .> '· ... I . .·· '. > I : .. . :: . I·_·_::<<:, I••·• .. I •" .:.•. L: .-':,: ,' -

loo A ro~ 10(9 C> \Ci.C 1 l\.'.S. l!>P -ei~, 16 '-( ,;.-..:.. 16 'f Jli.? pf l,C:::"""\ l..:lK? 

•o" 0 ' ·::.---- ' ___ -_:.··:_. --- 1.-". ----___ ·.-B ·. ·.· . . . . . : . . .. 

c rod / v . .. I . · .. .. ·· ; ; 
. -·:: /::. ', ,' .:·_ · .. .. .· .. . 

. ·•. 
~ 

• : ·.: . ··•···. •· . ··•·· '.•: •.: I D . .· .· . . . 

A 

B . · . · .. . '. L---_:: - -:· . .· '-_,-_ : - · . 

- ... ' . . 
.. ... 

- --1-- -_-: ·. ····· . ··r. I • c .. . 

D -'·I:-

-
. . 

••• 1-• ·. I• . 

·-·· 
> · . 

, , , I- . .. · .. 

A 

B : . I .. : : 1:···--·· 

' ::c• 1···.·· I .. ':: " .. ;. 1·.·,:.> - • <"'_~- ___ - ___ -'. · .. · ... 
-. · . 

·'" -_<_ '-_-;· i. Ii--·-:,_::.; ,_ •• _ .. : /.". .··. .· .... 
: c . .·. ·. 

D '. : · .. : .. ·· •• ···· >·· .. ' .•. ~ < .- - ; ' I -.·:: 1-.-.:·- ·• ;,, -.,,; -.. .. . ... 

A 

B -cc. I --: . . 
• 

:\< __ -
- r• .. 

I,· .. , . . · . . •··· .. · 
. . . 

· .. •. I.· • • 

. 
":'. .. ·- . ::· __ ·', ,' c ·. .... :. 

•: I· 
·. . .. ... . · 

---.:' >. D I··:· .. • .... ...... · :· : .... ··•· .. • 
A 

I . • • • 
-: -- 1-- . L-;-- :_--::-_- -

' . B I .. . . ' . . .. 
c I· •·• 

. 
; I : 1·.> ·• .' __ ;_<- _1 __ : __ ; - . ,. ·.·. - _> .. · ' 

D '-~ r ·. I. .. .. ·.· ...• I> ·• <'"' ._:·.;- __ -: · ... · 1./<-,_;':,' -
·•··. 

Technician Initials ,1\1\\._ /.,k. p., •\v..l- .""'! jh '\W \\\/\l Jl'> ~ N.'1.L .t.n 'llMv /J-:J 

1rn 1a1 us1ment usten 

Hardness* Alka!initv* Temn l°C1 \Ci,Q ./ 
Concentration *Im< /L as CaCo3) DO lmn/L1 "'· '1 I../ 
Control tMH'A" °' 't -ro nH ~ "< // 

Hinhest cone. 41!)0 £.,<.\o Cond luS/cm -ic::.- /. 

Hardness adiusted --~----
Salinitv '"ot1 -;;:),._ / 

Mortality: Heartbeat checked under microscope (')2:; 

Sample Description: cltw, l\.D c-\ av<\ N) oclo.,r I l\P pc, cf\eu(tvf~-

Batch#: oS l 0 lb!;,,-\-\2,7.d previous# young/brood: _ _,l'--9),___ Previous 7-d Mortality(%}.: __ ID ___ Day of 1st Brood.: __ 9,____ __ 

Reviewed by: ~ 
Version 1.8; !ssued February 29, 2016 Nautilus Environmental Company Inc. 



Daphnia magna Summary Sheet 

Client: StartDatemme: "SvN. J 1 1.Dlb@ (~'!S~ 
Work Order No.: Test Species: --""'D"'a"'ph""n"'ia'-'m=ag"'-n=-=a'----

Set up by: _'l..:.'...:.\..::.l,, ___ _ 

Sample Information: Test Validity Criteria: 

Sample ID: 

Sample Date: 

Date Received: 

~ 90% mean control survival {no more than 2 
b-\-1-Cc. il i:rl\R.-W".5.-1.o[l:,-\:lb-ol..(I mortalities in any control replicate) 

j\,ne. 1 "1'>1 !,, 
WQRanges: 

Sample Volume: T (°C) = 20 ± 2; DO (mg/L) = 3.6 to 9.4; pH = 6 to 8.5 

Test Organism Information: 

Broodstock No.: oSio\'1£:, 
Age of young (Day 0): <24 h 

Avg No. young per brood in previous 7 d: \. 
Mortality(%) in previous 7 d: 0 
Days to first brood: 

NaCl Reference Toxicant Results: 

Reference Toxicant ID: 

Stock Solution ID: 

Date Initiated: 

48-h LCSO (95% CL): g/LNaCL 

Reference Toxicant Mean and Historical Range: '\-, 2.( 3, 1-S,.{,) g/L NaCL 

Reference T oxicant CV (%): I S 
_.;...='-------------~ 

Test Results: 

Reviewed by: Date reviewed: 

Version 1.3; Issued January 26, 2011 Nauf1lus Environmental 



Freshwater Acute 
48 Hour Toxicity Test Data Sheet 

Client: "(->'.ck Start Date/Time: 'Sv"" I I 'V> i b e llo<\:S\,., 
Sample ID: &\-\_ (o\.l <:rt1l .. \N'5.~ iol \;, -0\,-tq--l\) · No. Organisms/volume: -'1~0/c=20"'0'"m""L,__ _____ _ 
Work Order No.: l (0 6 .,,'b Test Organism:_oD:'.,;.m~ag"-n'.!'a'---------

I\ Set up by: __ vl'-""'""'--------

Thermometer: 1"-t"'f'·-;/,'l""'DO meter: 'i)C·- l.!?::. pH meter: pi-I - 117> Cond./Salinity: C-1-1; 

Concentration Number of 
Live Organisms 

Rep 

24 
. 

48 

No. 
Immobilized 

48 

Temperature 
('C) 

Dissolved oxygen 
(mg/L) 

pH Conductivity 
(µSiem) 

0 24 48 0 24 48 0 24 48 0 48 

D >i>· 1'::.. ./ .. .·. :· ·.·. "''•' <, ,. : •: ·: <"' ::'>>:· 

A 
B 

c 
D 

Hardness"' Alka!initv* 

Concentration 'Im /Las CaCo3) 

Control (MHIM C,4 10 
Hiqhest cone. < .. :?..<+ '7..;3b 
Hardness adiusted ----- ·----~ 

Comments: 

Sample Description: 

Batch#: 0 :S. l 0 l b \?, 7-d previous# young/brood: 

Reviewed by: ~ 
Version 1.8; Issued February 29, 2016 

ni 1a1 ' ustmen uStert 

Temp ('C\ \ C\.S ./ 

DO <mo/Ll 4..\2, / 

oH ~1 .. \) / 
Cond (uS/cm l-\ '-f'D / 

Salinitv Inn!) 0. -z._. / 

Mortality: Heartbeat checked under microscope ;-b 

' C°\ Previous 7-d Mortallty {%}: __ (0'--__ Day of 1st Brood: __ ""'----

Date reviewed: ~ ~ 74>iC Ult,. 
---------'--'---"'~~---'-

Nau !i! us Environmental Company Inc. 



Daphnia magna Summary Sheet 

Client: 

Work Order No.: 

Sample Information: 

Sample ID: 

Sample Date: 

Date Received: 

Sample Volume: 

Test Organism Information: 

Broodstock No.: 

Age of young (Day 0): 

Avg No. young per brood in previous 7 d: 

Mortality(%) in previous 7 d: 

Days to first brood: . 

NaCl Reference Toxicant ·Results: 

Reference Toxicant ID: 

Stock Solution ID: 

Date Initiated: 

48-h LCSO (95% Cl): 

<24 h 

0 

StartDatemme: "'SvN. lo, 1..ol"70 IS'-tO~ 
Test Species: -~;:.D.;;,ap"'h"'n"'ia'-'m'-'a"'g"'n"'a ___ _ 

Set up by:_'l.!.'-!.l.::::1..--___ _ 

Test Validity Criteria: 

~ 90% mean control survival {no more than 2 
mortalities in any control replicate) 

WQ Ranges: 
T ('C) = 20 ± 2; DO (mg/L) = 3.6 to 9.4; pH = 6 to 8.5 

giLNaCL 

Reference Toxicant Mean and Historical Range: £\-, 2.. f 3, 1.-S ,(,) g/L NaCL 

Reference Toxicant CV(%): _.:...IS=-------------

Test Results: 

Reviewed by: Date reviewed: 

Version 1.3; Issued January 26, 2011 NautUus Environmental 



Freshwater Acute 
48 Hour Toxicity Test Data Sheet 

Client: 'reek Start DatefTime: 'SvN< lO { 2.-0!(;, 
Sample ID: ('S"\{.:(C:: \ _ -w5'-2oi lo -cl:.-i:. "l-/\\ No. Organisms/volume: ---'1""0/"'2"'-00"-'m"'L"--------
Work Order No.: __ \ .... 6~lo~~~£.,___________ Test Organism: .=D:.,.m~ag.,n'-"a,__ _______ _ 

Set up by:_"_,_M..u..t ~-------

Thermometer: -f-e""f ·'--l \ DO meter: 'l- j ~ 

Concentration Number of 
No. 

Live Organisms 
Immobilized 

Rep 

24 48 48 

A 10 lo e 
B lo Jo ~ 

c lo ,o ~ 

D 

A /0 /0 0 

B 1~ 10 0 

c '~ 10 ~ . 
D 

A 

B 

c 
D 

A 

B 

c 
D 

A 

B 

c 
D 

A 

B 

c 
D 

Technician Initials 

Hardness* A!kalinitv* 

Concentration 'lmc/L as CaCo3l 

Control iMH\M 9<-i "l'D 
Hiqhest cone. fa<:..-, I Q.<.I 
Hardness adiusted 

Comments: 

Sample Description: 

' 

pH meter: I ! '.) 
Temperature 

('C) 
Dissolved oxygen 

(mg/L) 

Cond./Salinity: vf 3, 

pH Conductivity 
(µSiem) 

o 24 48 o 24 48 o 24 48 ·o 48 

:, <::,,. ,,.. \' :, <:·. ·<'·· ,;o;L:I>.: '"'·· . •:cc:c:: ···''·'·· I" ./· · 
'.; ', .•...... , .>· .r .. ·::·:. :x ,,. , ..... ,,. .. ·s·:;. < . 

.. -., - ·_ 

> ___ ,-:,-,,=:-_. .-- ____ < ' -~ ---. ___.._·:_:. -- :' ._--_-,_;:,_'.' ___ ;,:, '}',:'- ,-_-:~--~·>, :_;_>;\;':,~---- ':-~::·}·:~: .. :.'_:. -. /:;:: ~-::.'·-- '''. ':'~·_':_> 

, ' :_ .,.'. --- >· .: :~· , '.'·: _.: :-· .. :· , '· <-:.:~' ~' ,. .','.'c' '.·: : .::•oJ:.:::: '<-~:;'~:-: '-', '::_··:_- : :,.,:·.: .. / ·. : .. :".'._ '----< , ' 

. ·..... ' ' ' '.·.. ' . ' ,, .. ·. ,, .··.. . . ',·' '• , ,,_·:_ > -- ;.·. ·' .:·. . ---.:'--->:· :, .. :· .. :I ...... _-._· ·. : .. :_,_-_. .-;, .. ._, -· ._.-,, --: ' .·::--.~- -· ' 

mmai usimenr usien 

Temo i'Cl 1 '1-$ / 

DO lma/L\ •.3 / 

oH .;;< 2.--- / 

Cond <uS!cm \2oO /' 
Salinitv lnnt) o.b J"/ 

Mortality: Heartbeat checked under microscope /VO 

o<l<>ur 
1 

AQ 

Batch#: aS&510f';- 7-d previous# young/brood: (,-{, Previous 7-d Mortality (o/o): () Day of 1st Brood:_'f'----

~ Reviewed by: Date reviewed: ~ '2--/r 'VO i (,,, 
~--...:::;~--=---~~=----'---'----

Version 1,8; Issued February 29, 2016 
Nautilus Environmental Company Inc. 



Daphnia magna Summary Sheet 

Client: 

Work Order No.: 

Sample Information: 

Sample ID: 
Sample Date: 

Date Received: 

&\~-1C2. il'J),-?.-Olb-o~\ll-N 
:.3\N\e _l ii: '1.<>i I., 

Sample Volume: l Y "J.-0 L 

Test Organism Information: 

Broodstock No.: 

Age of young (Day O): <24 h 

Avg No. young per brood in previous 7 d: 

Mortality(%) in previous 7 d: 

Days to first brood: 

NaCl Reference Toxicant Results: 

Reference Toxicant ID: 

Stock Solution ID: 
Date Initiated: 

48-h LC50 (95% CL): 1.'B (\o -- 5-S) 

Start Date/Time: ""'Sv~ IO 1 2o I fa@ 1$lt S ~ 
Test Species: _,.......;:,D:.ea"'ph"'n"'ia"-'m=ag"'n'-"a'---

Set up by: _'l-''-'\'-"l,...'------

Test Validity Criteria: 

~ 90% mean control survival (no more than 2 
mortalities in any control replicate) 

WQRanges: 
T (°C) = 20 ± 2; DO (mg/L) = 3.6 to 9.4; pH = 6 to 8.5 

giLNaCL 

Reference Toxicant Mean and Historical Range: '\-, 2.f ?,, l-S,.{,) g/L NaCL 

Reference Toxicant CV(%): IS _.;...:c_ __________ _ 

Test Results: 

Reviewed by: Date reviewed: 

Version 1.3; Issued Januaiy 26, 2011 Nautilus Environmental 



Client 
Samplell!l: 
Work Order No.: 

Freshwater Acute 
48 Hour Toxicity Test Data Sheet 

~~
C~· Start Dateffime: 1ul\li'. lQ ( 2-vt~ 

61 "'. TJ:Z..._ \N;, - 2cl ~l -">£~ ol-N No. Organisms/volume: -.!1°"01,:20~0"'m-"'L'--------
- _ ~ '6 Test Organism: _,D"'.'"'m"'a"'gn"'a,__ _______ _ 

Set up by: _'-:l-M:.1!1.,.__ ______ _ 

Thermometer: f ~"'f ·'-I\ DO meter: 'LI ·~ pH meter: I ( '.) Cond./Salinity: vf 3, 

Concentration Number of 
Live Organisms 

Rep 

24 48 

A /0 iCJ 

B /o JO 

c IP 10 
D 

A If> /O 

B Ir> if) 

c 10 ('.> 

D 

A 
B 

c 
D 

A 

B 

c 
D 

A 

B 

c 
D 

A 

B 

c 
D 

Technician Initials 

Hardness* 

No. 
Immobilized 

48 
D 

Alka!initv* 

Concentration "(moil as CaCo3l 

Control IMHWl '1 <t 10 
Hiahest cone. 110 l'Pi4 
Hardness adiusted - -~--

Comments: 

Sample Description: 

Temperature 
('C) 

Dissolved oxygen 
(mg/L) 

pH Conductivity 
(µSiem) 

0 24 48 0 24 48 0 24 48 0 48 

,,:, ,} .. , : .. · ..•... ·.·.:· .:.·:: :c .. >:<'·,o: :>•he>•'•:.:.:.····· 
>.::. :"·· •<'. ·•.< .:.:c:. I:<<" : : •:,,1;.::·• .. • ····> ·· • ·. 
. ·:: ••• ,<. I < . ·: :. ! :•\ I.Yi. •':'·'·.• ·.. ·· · :.·:> ·. '.': 

1,1:;.o 'li>i> 'l»:" .0 h"l ff .~ Rl-- s-,;v \1Cf1 1c.1 

.. ·:·. ····. .. .·. > ;i};: :?···,, I ::'. • ;: '.;:·: ' J 
_,-:_,: .··._ .... :· .. -.;_.":_.-_,;I· .. :-.-_,:.::.•:-'",:;:::-~-::,: ,_-~,_:::0:-'.:-~·-··,:-:-':··';, ,. ,, _,..::-: __ --··_;:\-.\-/:~:-- .·---_-;:.~: .... ': 

inma1 u ustmenr " us 

Temo !"Cl '2-<hC> ,,,/ 

DO !moil\ ao / 

oH f,.t '3. / 
Cond luS/cm I\ o,..., / 
Salinihl ' 00!) 0.b ~/ 

Mortality: Heartbeat checked under microscope (').:::; 

7-d previous# young/brood: _ _c_l_J,__Previous_7-d Mortality {%): ___ 0-'-_Day of 1st Brood: __ ]-"---

Reviewed by: Date reviewed: ~ :?-~ 2-o t(p 
~---.::.....'-"''--"'--I--=..:'-"'"'-----

Version 1.8; Issued February 29, 2016 Nautilus Environmental Company Inc. 



Daphnia magna Summary Sheet 

Client: Start Date/Time: 'SvN. lo, 1.o lb@ I SSo"' 
Work Order No.: Test Species: --"'-D"-ap"'h"-n""ia"'m"'a"'g"'n"'a ___ _ 

Set up by:_'i_;_'..,,\.::1,...-____ _ 

Sample Information: 

Sample ID: 

Sample Date: 

Date Received: 

c+I.-'W'('.,\ _ w$.-2-ol~:>'-oli-o 1--f\l 
:! VV\e J 'lo.I~ 

Test Validity Criteria: 

~ 90% mean control survival {no more than 2 
mortalities in any control replicate) 

WQRanges: 

Sample Volume: T ('C) = 20 ± 2; DO (mg/L) = 3.6 to 9.4; pH = 6 to 8.5 

Test Organism Information: 

Broodstock No.: o5 251\oJ3 
Age of young (Day 0): <24 h 

Avg No. young per brood in previous 7 d: \ 
Mortality(%) in previous 7 d: 

Days to first brood: . 

NaCl Reference Toxicant Results: 

Reference Toxicant ID: 

Stock Solution ID: 

Date Initiated: 

48-h LC50 (95% CL): glLNaCL 

Reference Toxicant Mean and Historical Range: 't, 2.f 3, 1-S,.(,) glL NaCL 

Reference Toxicant CV(%): _,:_IS=-------------

Test Results: 

Reviewed by: Date reviewed: 

Version 1.3; Issued January 26, 2011 Nautilus Env·1ronmentaf 



Freshwater Acute 
48 Hour Toxicity Test Data Sheet 

Client: 'Ted'(, Start DatefTime: 1u!\I( I 0 1 '2.-0 l \:, 
Sample ID: 6+! \..JG\_ WS- '2,o[ b- 0\.,-'1.l-k-N No. Organisms/volume:-'1"'01.:2,;;00"'m"'L=--------

Work Order No.: / (r, (o '3>P, Test Organism: ..=0"'.m"""ag"'n"'a'----------
-'-"'-~~~-------- Set up by:_'-1_,_~_.1......_ ______ _ 

Thermometer: -f-e"'f ·'-\ \ ,,, ~-DO meter: __ ~_.__ ~~'-- pH meter: ! I '.\ Cond./Salinity: v( ') 

Concentration Number of 
Live Organisms 

Rep 

24 48 

A 1b /O 

B /O Ji::> 
C Jo /0 

D 

A /<> •<> 

A 

B 

c 
D 

A 

B 

c 
D 

A 
B 

c 
D 
A 

B 
c 
D 

Technician Initials 

Hardness* 

No. 
Immobilized 

48 

C> 

-

Afkalinitv* 

Concentration *<m /Las CaCo3) 

Control IMHW\ 'i'-t 10 
Hiahest cone. 1·w '2, 1\o 
Hardness adiusted -- -

Comments: 

Sample Description: 

7~d previous# young/brood: 

Reviewed by: 

Version 1.8; Issued February29, 2016 

Temperature 
('C) 

Dissolved oxygen 
(mg/L) 

pH Conductivity 
(µSiem) 

0 24 48 0 24 48 0 24 48 0 48 

·.•··.····.< ... /• <· .•r> .. · ;: •·.··· .. ··· .. •:;t, 5,;• .. /;\l.\c 
::: : . l . '. > • I •' .: • :• ;· · .. '. :•. ·:: ;;,; (· i;'. ', '."c • ··•· "'. 

1'\,(, 'l<>P WP 'fo<!"., "'6 1";<, l 11 5';1 £- \';{"\ /'(9-S 

., .• -.. :.·· .• _.·:· .. ·. . •. · ·• :; ··.. .1·" · .: '.· :· ··I:•:• :.:.. ·· ·· '-

us men 

,./ 

Mortality: Heartbeat checked under microscope JJJ 

I/ Previous 7~d Mortality(%}; 0 Day of 1st Brood: _ _,_ __ _ 

Date reviewed: ~ -Z,,-7--- "Vo i (p ----""--"-"'-'"""--'::;_-I---'"-"'-'-""---
Nautilus Environmental Company Inc. 



Daphnia magna Summary Sheet 

Client: 
Worl< Order No.: 

Sample Information: 

Sample ID: 
Sample Date: 

Date Received: 

Sample Volume: 

Test Organism Information: 

Broodstock No.: 

Age of young (Day 0): 
Avg No. young per brood in previous 7 d: 

Mortality(%) in previous 7 d: 

Days to first brood: . 

NaCl Reference Toxicant ·Results: 

Reference Toxicant ID: 

Stock Solution ID: 

Date Initiated: 

48-h LC50 (95% CL): 

<24 h 

0 

StartDatemme: "SvN. 10, L.olfo@ !SSS~ 
Test Species: _,,-,-~D"'apo:.:h.::.n::.:ia'-';,,""a"'g""n,,,a ___ _ 

Set up by: _"l...:.'__,1-=L.-____ _ 

Test Validity Criteria: 

~ 90% mean control survival {no more than 2 
mortalities in any control replicate) 

WQRanges: 
T ('C) = 20 ± 2; DO (mg/L) = 3.6 to 9.4; pH = 6 to 8.5 

g/LNaCL 

Reference Toxicant Mean and Historical Range: £\-, 2. ( 3'1-S,.(,) g/L NaCL 

Reference Toxicant CV(%): IS -:...=:'-------------

Test Results: 

Reviewed by: 

Version 1.3: Issued January 26, 2011 Nautilus Environmental 



Freshwater Acute 
48 Hour Toxicity Test Data Sheet 

Client: ~e d'( . , Start Datemme: "SuM'. l 0 ( 2-0 ! b 
Sample ID: GC ;;_&H I _ \.J':>- l.<> I\, ~clc-llb...,.J No. Organisms/volume: -'1""0ic:2""00"'m""L~-------
Work Order No.: __,l-"'-'1<:>""?:>"'. ~?',,__________ Test Organism: .=D:.;.m::.;.::,ag"'n"'a,_ _______ _ 

Set up by: _'-.Ll"\"'1._.· ~-------

Thermometer: f-e"'f ->I\ "I Z DO meter: __ ~_,_ __ .:;:i,__ pH meter: I ( 3. Cond./Salinity: vf 3, 

Concentration Number of 
Live Organisms 

Rep 

A 
B 

c 
D 

A 
B 

c 
D 

A 

B 

c 
D 

A 

B 

c 
D 

A 

B 
c 
D 

A 

B 
c 
D 

24 48 

I"' JO 
/o 1.0 

J {) 10 

/0 lo 

/0 10 

'" '"' 

.. 

Technician Initials 

Hardness* 

No. 
Immobilized 

48 

c 

0 

/a, 

Alkalinitv• 

Concentration •(m<il as CaCo3\ 

Control <MH\A/\ 9<-t 70 
Hiohest cone. ~co 1-'f O 
Hardness adjusted - ---------

Comments: 

Sample Description: 

Temperature 
('C) 

Dissolved oxygen 
(mg/L) 

pH Conductivity 
(µSiem) 

0 24 48 0 24 48 0 24 48 0 48 

I ·. •.. ,.···, .. · ., ... ··.. .•· , .. '. <: .• ,: . /<'·•· . ,:,·. 

· ....... · ··········•· ·.· ... . i . . · ···''c·;c:., .• \.<I'/·;; ·•···' '/·!,;l::},L' 

in ma ustmenL r.. ... iUSLe 

Temo J"Cl ~-'O / 
DO (moil) i~ .1 / 

pH "~ ."V'" / 

Cond <uS/cm' I 0 -Z.. '?. / 
Salinitv loot) o.S / 

Mortality: Heartbeat checked under microscope No 
' 

Batch#: () 'S "LS do() 7-d previous# young/brood: _111 __ Previous 7-d Mortality (0/o): __ 'O ___ Day of 1st Brood: __ /,__ __ 

Reviewed by: Date reviewed: ~ '2 2- 'ZtJ(i.f 
----'=--'-'=--=:..-r-::::..o:c..:....>_~ 

Version 1.8; Issued February 29, 2016 
Nautilus Environmental Company Inc. 



Client: \e~ 

W.0.# l~b"2& Hardness and Alkalinity Datasheet 

Alkalinity Hardness 

Volume of 
Sample (ml) 0.02N (ml) of 0.02N Sample 0.01M Total 
Volume HCUH2S04 HCUH2S04 Total Alkalinity Volume EDTA Hardness 

Sample ID Sample Date (ml) used to pH 4.5 used to pH 4.2 (mg/lCaCO,) (ml) Used (ml) (mg/l CaCO,) Technician 

Q\\,1.Jl\Jt; _I.)"~.- ~~(ti> S' 0 I:> • o l~-2 J.S<:. 5;; \) 1z,?_ ':l4U 1t<... 
l...,\\,-ob--01.....I 

~1\.1'\t.i._ wS- 1~°1/lb ;;o l'>·O 11. 1.. lSb S" '\) ,2,cJ . .,O lfOO ¥<.. 
'"1,.o I \, ·-ti\,·· ~·1_,J 

Gtl-l-~'-\G.1\(1.. - w'l. _ -S V;\!). '1/ I lo 'SO ·11 C\ l . \2. Q 2}.(. >o I \:2.. _l!L~?.lf ~ 
'1.o 11. ·-l)l.-cr1-t-I 

Ci\.l. "'\'.(:i- WS -1.<> I k·C4-<; rJ ~r-o\o/(b )0 q ·I.( 'l ·b 184 lO'-" ~. s: b'>o \U.. 

();\\ _ TC.1.-W'"-- '1~ LO/(C,, 50 q.q q.(,, 181+ to'JJ 1"· I ~\o J,, 
.,.,, l \:, ·-0\,-0·1...N 

Qll_wvl. ~w s. -Sv~\o/lh 'L(,.w-s:~ \ll.:+.J_ l'f ·I Ill . ).. J:\{, 10© 1-·A' '1--t'o \ll 

'7..<>11.·-ob.-<fLN 

C\\Ui\\o\ 1 -w>. _ -sv~ to/tb s;o \l..-1- \1..3'4 240 tow b-0 /;Oo \LL, 

'-<> I b-0\dJio-N 

!"\\...\.~ 'SuN> '1 /I b -so ':'.>· (o "":ti l,o So ~.1. 9'f 'f V..L 
.1.1,-~ -Sv~lol(b ·r:;p ""t {" ";.. \ 'lo 'C..? 'f I 44 \(v\.., 

Notes: ®01\\rti:~ i:.~ \o-::> '"'L.. ..,.}\ t>:!. l.N";M • 

Reviewed by: ~ Date Reviewed· ~ 1'7- -Z,,0{ G.> . I 

Version 1.0 Issued June 26, 2006 Nautilus Environmental 
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Teck 
COCID: I GHOQ2tox TURNAROUND TIME: 

re ular RUSH: 

PROJECT/CLIENT INFO LABORATORY OTH&RJNFO 
Facility Name Greenhills Operations Lab Name Nautilus Environmental EDD delivery: 

Project Manager Leigh Stickney Lab Contact Kcysta Pearcy Site: !teigh.stickney@teck.com lEQuIS: GHO 
Email felgh.stickney@t&k.com Email Renort Format I Distribution 

Address PO Box5000 Address 8664 Commence Court Ye. PDF Yes Excel I 
Imperial Square Lake City Email 1: !eiQh.sU<:kn~"""'e<.'k.com 

City Elkford Province- I BC City Burnaby !Province BC Email2: jevin.Wolchuk@teck.oom 
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GH_MC1_WS_2016.06-07 N GH_MCl ws 
GH_COUGAR_WS_2016-06-07_N GH_COUGAR ws 
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!ii .. ...... 
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Nautilus Environmental Company Inc. 
8664 Commerce Court, Burnaby, BC, Canada, V5A 4N7 |+1 604 420 8773  

 

 
Teck Coal / Greenhills Operations Report Date: August 16, 2016 
ATTN: Leigh Stickney Work Order: 16816 – 16817 
P.O. Box 5000   
Elkford, BC  
V0B 1H0  
 

Data Report 
  

Species: Rainbow trout (Oncorhynchus mykiss) 
Protocol: EPS 1/RM/13 (Second Ed. 2000 with 2007 & 2016 amendments) 

  
Species: Daphnia magna 

Protocol: EPS 1/RM/14 (Second Ed. 2000 with 2016 amendments) 
 
 
Table 1. Results for the 96-h rainbow trout acute single-concentration screening toxicity test.  

Sample ID Collection Date and Time Mortality in the 100% v/v 
(%) 

GH_PC1_WS_2016_08_02_N August 2, 2016 @ N/A 0 
N/A = Not available. 
 
 
Table 2. Results for the 48-h Daphnia magna acute single-concentration screening toxicity test. 

Sample ID Collection Date and Time  Mortality in the 100% v/v 
(%) 

GH_PC1_WS_2016_08_02_N August 2, 2016 @ N/A 0 
N/A = Not available. 
 
 
All control performance criteria were met and no deviations from the test protocols were 
observed. The results presented in this report relate only to the sample tested. 
 
 

 

 
 

 
  Reviewed By: 

Yvonne Lam, B.Sc.  Edmund Canaria, R.P.Bio. 
Laboratory Biologist  Senior Reviewer 

 



Rainbow Trout Summary Sheet 

Client: 

Work Order No.: 

1 ~\<"- CoCl l ('=I tlo) 

lfo~ 1 lo 

Sample Information: 

Sample ID: 

Sample Date: 

Date Received: 

Sample Volume: 

Other: 

Dilution Water: 

(11-f _ PC.1 _wS-lo\ b 08-02-0 

Ai.Ao o'I /16 
JI XL<>L 

Start DatefTime: A"'8 oS I !lo (OJ 1050 L 

Test Species: Oncorhynchus mykiss 

Test Validity Criteria: 

~ 90o/o control survival 

WQRanges: 
T (°C) = 15 ± 1; DO (mg/L) = 7.0 to 10.3; pH= 5.5 to 8.5 

Type: Dechlorinated Municipal Tap Water 
Hardness (mg/L CaC03): 11 
Alkalinity (mg/L CaC03): 

Test Organism Information: 

Batch No.: 

Source: 

No. FishNolume (L): ' /0 /(0 
Loading Density (g/L): 

Mean Length ±SD (mm): 

o. 3 
Range: 2. 4 - 3 I z.3 !. 2.. 

Mean Weight± SD (g): o. 37 ;!:0.08 Range: o <.] ~ 0. 5 't 

Zinc Reference Toxicant Results: 

Reference Toxicant ID: 

Stock Solution ID: 

Date Initiated: 

96-h LC50 (95% CL): 

Reference Toxicant Mean and Historical Range: 

Reference Toxicant CV(%): 'lo,• 

Test Results: a~(. M<>vtoJl-t/' D-i qb h<>LACS iY\ i:ht V-l"J.ltL<tec\ 1oc:i'/, 
Lv Iv ) so .. m'1~\-t. . 

I 

Reviewed by: 

Version 1.4; Issued May 29, 2015. 
Nautilus Environmental Company Inc. 



96-Hour Rainbow Trout Toxicity Test Data Sheet 

Client/Project#: 
Sample l.D. 

W.0.# 
RBT Batch#: 
Date Collected/Time: 
Date Setup/Time: 
Sample Setup By: 

I Qt\'- Co ('I_\ l t; \:L'>2 
(, H-Ptl _ ws -·tot~·()~ o"-~ 

lh1>\ b 
011&166'.. 

/;\, "' ~ o 2-11 b ~ (r.wt v.,\J o.. \ I<'<~ I t, ) 

A-.c~ 1)<;/t\, . .. 10~<.J~ 
CJ (:0 c,. 

Th~rmometer: CE. fZ # 2., 
Cond./Salinlty,..::_.toz.."----

D.0. meter: 
pH meter: 

2-

Number FishNolume: I 0 / 10 L. 
7-d % Mortality: 0 . 1 

~~~...,,,..""-~~~~~~~~~ 

Total Pre-aeration Time (mins): 3 () 
.~~~~~~~~~-=-~~~~ 

Aeration rate adjusted to 6.6 :I: 1 mllmin/L? (YIN): y 

Undi.luted Sample WQ 
Parameters Initial WQ Adjustment 30mlnWQ 

Temp ·c 1<;.o / 1~:0 

pH {?. 2- / g.t, 
D.O. (mg/L) 1 . ., / t).b 
Cond. (µSiem) ti>Ll / '()°11 
Salinity (ppt) () . c, / 0 .\ ' 

Concentration #Survivors Temperature (°C) Dissolved Oxygen (mg/L) pH Conductivity 
(µSiem) 

(%vM 1 2 4 24 48 72 96 0 24 48 72 96 0 24 48 72 96 0 24 48 72 96 0 96 

(ti IO 10 I o 115.o t~~ 1;";> 1r-o /S'•O '1. 1 rJ.b crf "l q q.i ' ;: 1-,,0 1-:t 0 l' l ·'I ?... ~ 5} ,:{) (>. ! 

100 q,t 9~ I '7 .'1 1.i ~-q -g.i ' i 'tr ~· \ \0 l.1 1045 10 ,o (0 / 'l IS-" jSJca 11;0 (:[~~ \f,11 f-.1 /..I 

Initials ft"> A.. j;,C 1~L e:c_ A . T~G \Cl- Ee - .._: ~('._ 1(,.L E'-C . A .• e;~ tL f'.L 1-.l 

Sample Description/Comments: 1( 11.\ ~ · c~r-t.e\!\ I L\ flAVI Oc\ 'i)IAv\ tq / "''"'? tA.vJ~\Al Q,.::\ t'') 

Fish Description at 96 h /<!I I F~<t, '•ff-"' l, -1'1\ \ih~ Number of Stressed Fish at 96 h 

Other Observations: ___________________________________________ _ 

Reviewed by: @,.c Date Reviewed: ki:.st M, /DIG 
I 

Version 2.3; Jssued February 29, 2016 Nautilus Envfronmental Company Inc. 



Daphnia magna Summary Sheet 

Client: 

Work Order No.: 

Sample Information: 

Sample ID: 
Sample Date: 

Date Received: 

G.1-L \'C.\ _w'.:)_ 1ol\o-oC...1Yl.:.. l\J 
i\~o~± 1. ! wllo 

Sample Volume: 

Test Organism Information: 

Broodstock No.: 

Age of young (Day 0): 

Avg No. young per brood in previous 7 d: 
Mortality(%) in previous 7 d: 0 
Days to first brood: 

NaCl Reference ToxicantResults: 

Reference Toxicant ID: 

Stock Solution ID: 

Date Initiated: 

Start Date/Time: l\v~J<;.-\' 1 
1 

'2.D I b @, 1 I <t$ ~ 
Test Species: __ .;:D'.:!a1':ph"'n"'ia'--'m=ag.,_n"'a'-----

Set up by: __ f\_lr>_'.J?"'-----

Test Validity Criteria: 

~ 90% mean control survival (no more than 2 
mortalities in any control replicate) 

WQRanges: 

T ('C) = 20 ± 2; DO (mg/L) = 3.6 to 9.4; pH = 6 to 8.5 

48-h LCSO (95% CL): :,, ~ l '"2._<j - 't· \ ) g/LNaCL 

Reference Toxicant Mean and Historical Range: '1.1..-(?.. '2- - S.(o) g/L NaCL 

Reference Toxicant CV(%): _.:_\ S=------------

Test Results: 

Reviewed by: 
Date reviewed: ~ !-T, J-1! I (.,, 

Version 1.3; Issued Janua,Y 26, 2011 
Nautilus Environmental 



Freshwater Acute 
48 Hour Toxicity Test Data Sheet 

Client: -;-We- Start DatefTime: ,4,.,. 1- / /' €- 11 •{$' ~ 
(, !;[ / {?Lt_ w-'> "Lo\ i, _s;,i!J,,QW No. Organisms/volume: 1 O/ZOil&IL 

1 
Sample ID: 
Work Order No.: 10 JJ-Pr Test Organism: _,D:.:..m=ag,.,n"'a'---------

Set up by: __ __,tt;a,__ _____ _ 

Thermometer: {e 'Y'f''-\) DO meter: Do - 2( ~ pH meter: p 11'- I / ?::. . Cond./Salinity: C..- 2(.:, 

Concentration Number of No. 
Live Organisms 

Temperature 
(°C) 

Dissolved oxygen 
(mg/L) 

pH Conductivity 
(µSiem) 

Rep 
Immobilized 

too 

A 

B 
c 
D 

A 

B 
c 
D 

A 

B 
c 
D 

A 

B 

c 
D 
A 

24 48 

1-0 lo 
LO /.o 
\0 ''° 
/,.., lO 

10 10 
ILJ 10 

48 0 48 
!() '\'> . ~ 2o'$ '1.C"'\l $.,.tf P<l , b )', O '\ 0 l, / 
u . :.·1,, .. 1.'.':'f " ...... ;< ,/;•. ·,· 
u 

0 
·'· 

•> /"' /< :'.• ,. ·; . . , ... y • .:·.:· . • " •. 

:,·,'/.' .··:L: ·<·: /.C.··· ;;:":;'' ~ •• " ,,,.~ 
"j:of> ,,o-< ">D·O R '? .\0 ~ ~I ti,\ C. I fO'f J id~ 

u (·•:·.·. ..'·'c·i'.'i'.: .·,,... ,, ,.;:; 
1
.,; .•... iL;f' .•'•;·:.1::.·..... ·· .. , 

() ·,;.,, .. ;,:1.····.·· ,;·:'.'1: .. ··.: 1·:; d];'.;: •'.'·''.'/','" ...... •·.·.· 

• .. · .. ; .••. '? ·c...·< 3·• .:.':.·; .... ,., ........ •.·.· •.'''.'< '' ·.. ·• .. 

_:;::,;.·(~:,:- :.'-·-· >--~- -·. ·'.'.':·· 1-/_:·:: ·:< }_\-c '->;_'_::-- :··.- t:>·'.,i·,::'' :\'._~· '.-:>~: ,);t,,:;;'i;,;;. ·':··· :-. ··>; 

,_:::..-~>/\ :"-c.-':,_ ··:"· ,_ ,, .. ::.,:._.- ,;;·:'.-'.::._'.- --_,::: :_r·.-: "' -, __ ~,_\'>".'.:- '::-.-:·;:.'.' ... , .. 

B /'• ').' ... ' >:\: ,.. , ':·: .·.:rn .···.· 
i-----+-c"'-+--+--+-----f'.,c+,,2,,."*' ..... ·· >: .:.>. 

D <.:·:·'.'·t.~·'.: __ ·~.:':,:-·'./:·= ·:'-<·.' -__ , .. :- :'.-·_=·" __ >·:· .. ;_-'.:/;·: _ .. _ ... 

A 

B 

c 
D 

/.,·' 

Technician Initials '\\N\., \\\/J..., 

Concentration 

Control fMH'"" 

Hiahest cone. 

Hardness adiusted 

Comments: 

Sample Description: 

Batch#: 0"'!13/b A-

Reviewed by: 

Hardness* Alkalinitv* 

'frn IL as CaCo3\ 

•l(o 69-. 
(.,oO :z.:s+ 

In! 1a1 uslment uste 

Terno l"C\ 20h ./ 

DO (mail\ if-,') ./ 

oH "" ( / 

Cond 111 8/cm /O'f'Z,.. / 
Salinity fnnt) o".{- / 

'{\.,dr 
Mortality: Heartbeat checked under microscope · ""1 'q 

';:i\\2)1,,,,.\: tj~ g,\;,ur I d rnr
1 

"'o ,,_J""'"l !\p fc.,:fl rai1 Q{p. 

7-d previous# young/brood: '}-f"" Previous 7Md Mortality(%): d Day of 1st Brood: _ _, __ _ 

~ Date reviewed: __ T,_ki!(J'-'-.H-. -'-tr,-f'.f-?D_:._1 (p_, ____ _ 

Nautilus Environmental Company Inc, 
Version 1.8; Issued February 29, 2016 



Client: 'Tu.CM-

W.0.#: lb&\1 Hardness and Alkalinity Datasheet 

Alkalinity Hardness 

Volume of 
Sample (ml) 0.02N (ml) of0.02N Sample 0.01M Total 
Volume HCUH2S04 HCUH2S04 Total Alkalinity Volume EDTA Hardness 

Sample ID Sample Date (ml) used to pH 4.5 used to pH 4.2 (mg/lCaC03) (ml) Used (ml) (mg/l CaC03) Technician 

(\\\. ~ c..1. _ w. ~ -'l.o I \:i.~ (\,"" 1/1.6 S"o 1'2. ·"' \1.3 ~34- 10 (!) 6·0 600 ]lt. 
o'f>-t:/l..._N 

di ••• '\ ~ .. -.111 io ~>O '3..:s ?:. • lo (o "() ')'\:I 'f,e, Ci{:, '('«..... 

Notes: \D ai IM\.!Ul 1'l IMv..!. w/ l)r ~~ · 

Reviewed by: ~ Date Reviewed: ffev . r:z.1 ~tr+' 

Version 1.0 Issued June 26, 2006 Nautilus Environmental 



'"!';• ' "' I 
l__!eck , 

Facility Nam' G<e,nhills Gpornt;o: PC Q

3 tox Aug 

2 

J TU~~bR:a~~DN~::~.;:"':~~;~~;;;, ·~ :,'1'1i!;)!:~~i~~~~:: '•;;i;{;i;,J;;);:~~illm 
COCID: 

\i'.;?"i6~J{C -- '{'ff!>lEN'.fi-INFO:ltl] 

Project Manager Leigh Stickney Lab Contact Krysta Pearcy Site: lleigh.stickney@teck.com IEQu!S: IGHO I 
Emal\ !eigh.stickney@teck.com Email Renart Format I Distrib~tion 

Address,P0Box5000 Address 8664CommenceCourt Yes PDF T YeslExcel 

Imperial Square Lake City ) Email I :)Jei~h.sticknevla!teck.com 
I---· City Eikford I Province BC City Burnaby Province BC Email 2: sean.beswick@teck.com 

Postal Code VOB !HO !country Canada Postal Code V5A4N7 Country Can Email 3: jevin.wolchuk@teck.com 

Samole ID 

Phone Numberl250 865 3274 I Phone Numberl ! _ _ _ _PO _n_u~~~r_I _ VP000427042 
REtj_i'.fEsT:En!~;:l\]i~tik(i;i:Q_1fftlllflilllf 1ll'l\!li;illli1Jl~WI 

Sample Location 
Fie!d 

Matrix 

0 

~ 
~ 
"' -~ 

:; 
~ 
0 

l Date 
Time I G=Grab I # Of 

(24hr) C=Como Cont 

Please 
#NIA I #NIA I #NIA I p 

~ 
~ 
~ 

~:a --. 
~! 

::> .a 
~ • 
"' •• c 
~ 
~ • ~ -~ 
~ 

u 
!I' 
~ 

::; 
® 
•• c 
~==.a J:! -.,, 
~ ~ 
~ ~ 

"~ 

a 
:~ 
" 0 ... 
u 
·;;~ 

e"' ~~ 

ue 
;;:a:::: f 
u " "'e ... ~ 

Perserved or both (F, P, f.7P) 
#NIA I #N/A I #NIA I #NIA I #N/A I #NIA I #NIA I #NIA 

GH_PCI_ WS_2016_08_02_N GH_PCI ws N 2~Aug G x x 111./ 

I--

' '-"< " ~ 

I~ <XJ 
·~ 

~ ~ 

~ 
~ 
~ 

'.!i;AQQ ;r(ijti' SPE<.il $'.-')1l{tJ'.¢,:i'i:tj, S> , ., Jtl~QU:I$_IfitQ;LL, <. $l_ ti~ 

\I- . c (_·;--:-::,<-'-A. ,ye 0 : u 
1-------~~~~~~~~~~r---~--,~----1~~~-

IK Z O I 

11\Etig I 
. . . Regu\ar(defau!t) x Sam ler'sName > ~1\J~ \ ~ .... ..........._ . r\) ~~-·) Mobile# r-<"2-,-r:-~ !>:_(- c_., L'~--v r~il 

Pnontv (2-3 busmess days)- 50o/o surcharge p \\ \ \_ Ac:: . ...J _ __ ):;J(,/'::-::'.".'."'Y.......__, - . ___ '"-)[) '""C-l\:) .J , ~ ") ... v 1~ 

Samplec's s;gnatuc~I~-:;--:,...~-"- I Datemme I 27J J h /cf-X} () 7 \ 

~ _>>1'- ~----' - ( ·;· 
~-----

_.f -



 

Nautilus Environmental Company Inc. 
8664 Commerce Court, Burnaby, BC, Canada, V5A 4N7 |+1 604 420 8773  
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Teck Coal / Greenhills Operations Report Date: August 23, 2016 
ATTN: Leigh Stickney Work Order: 16846 – 16847 
P.O. Box 5000   
Elkford, BC  
V0B 1H0  
 

Data Report 
  

Species: Rainbow trout (Oncorhynchus mykiss) 
Protocol: EPS 1/RM/13 (Second Ed. 2000 with 2007 & 2016 amendments) 

  
Species: Daphnia magna 

Protocol: EPS 1/RM/14 (Second Ed. 2000 with 2016 amendments) 
 
 
Table 1. Results for the 96-h rainbow trout acute single-concentration screening toxicity tests.  

Sample ID Collection Date and Time Mortality in the 100% v/v 
(%) 

GH_TC1_WS_2016-08-09_N August 9, 2016 @ 1436h 0 

GH_TC2_WS_2016-08-09_N August 9, 2016 @ 1555h 0 

GH_WC1_WS_2016-08-09_N August 9, 2016 @ 1010h 0 

GH_GH1_WS_2016-08-08_N August 8, 2016 @ 0745h 0 
 
 
Table 2. Results for the 48-h Daphnia magna acute single-concentration screening toxicity tests. 

Sample ID Collection Date and Time  Mortality in the 100% v/v 
(%) 

GH_TC1_WS_2016-08-09_N August 9, 2016 @ 1436h 13.3 

GH_TC2_WS_2016-08-09_N August 9, 2016 @ 1555h 3.3 

GH_WC1_WS_2016-08-09_N August 9, 2016 @ 1010h 0 

GH_GH1_WS_2016-08-08_N August 8, 2016 @ 0745h 0 
 
 
 
 
 



WO#16846 - 16847 

 

Nautilus Environmental Company Inc. 
8664 Commerce Court, Burnaby, BC, Canada, V5A 4N7 |+1 604 420 8773  

2 

All control performance criteria were met and no deviations from the test protocols were 
observed. The results presented in this report relate only to the samples tested. 
 
 
 

 

 
 

 
  Reviewed By: 

Yvonne Lam, B.Sc.  Edmund Canaria, R.P.Bio. 
Laboratory Biologist  Senior Reviewer 

 



Rainbow Trout Summary Sheet 

Client: 

Work Order No.: 

Sample Information: 

Sample ID: 

Sample Date: 

Date Received: 

Sample Volume: 

Other: 

Dilution Water: 

TecJ-

bH_ TC.I _\J\IS_'Lulb-oi-oq_f.) 

Av.5 C\ !Ito 

/\ \ 1 /1 I /;;'\ \ 3 3 0 \I\ 
Start Date/Time: 11 \,\~ v (L)\ •v -'----.!---------

Test Species: Oncorhvnchus mykiss 

Test Validity Criteria: 

;;::: 90% control survival 

WQRanges: 

T ('C) = 15±1; DO (mg/L) = 7.0 to 10.3; pH= 5.5 to 8.5 

Type: Dechlorinated Municipal Tap Water 
Hardness (mg/L CaCO,): 

Alkalinity (mg/L CaC03): 

Test Organism Information: 

Batch No.: 

Source: 

No. FishNolume (L): 

Loading Density (g/L): 

·Mean Length ±SD (mm): 

Mean Weight± SD (g): 

I I 
I I 

IQ I !OL 

Zinc Reference Toxicant Results: 

Reference Toxicant ID: 
Stock Solution ID: · 

Date Initiated: 

96-h LC50 (95% CL): 101.i_ l8'1.I - ISb.S)-'451<-IVl 

Reference Toxicaht Mean and Historical Range: 
Reference Toxicant CV(%): 

Test Results: 

Lv Iv) $e;.wi le ' 

Reviewed by: 

Version 1.4; Issued May 29, 2015. 

Range: __ :z._4_. _-_3_1 __ _ 
Range: _.0..0._2-'q_-_o_,-''J'"'! __ _ 

Date reviewed: 

Nautilus Environmental Company Inc. 



96-Hour Rainbow Trout Toxicity Test Data Sheet 

Client/Project#: 
Sample l.D. 

W.0.# 
RBT Batch#: 

Date Collected/Time: 
Date Setup/Time: 
Sample Setup By: 

Te c\<. 
<:iH-Tt I .. w:;. Lo\b · ()'6 ··o<l . .JJ 

lb& L((, 

0·11 fii;b 
A,,,4 '11 It @ 11.f~/,~ 
A,,( 11""'-/I ~ (& fY)J\..-

" t:: c;.. 

The.rmometer: C /:: /(.:ft. 2... 
Cond./Salinlty"": -=2..'----

D.O. meter: 
pH meter: 

2. 
I 

Number FishNolume: I 0 / i 0 L 
1-d % Mortality: ____ o"----------
Total Pre-aeration Time (mins): :----"-><"-::----------
Aeration rate adjusted to 6.6 ± 1 mUmin/L? (YIN): y 

Undiluted Samele WQ 
Parameters initialWQ Adjustment 30minWQ 

Temp•c 15 ·" / g;u 

pH ItJ. ;.;i..-3 ,, .. '.I / ~-} 
D.O. (mg/L) '1 ·b / q,7 
Cond. (µSiem) J)~'f / l{Lm H't'f 
Salinity (pp!) 0- '.\ I/ 01 

Concentration #Survivors Temperature (°C) Dissolved Oxygen (mg/L) pH Conductivity 
(µSiem) 

(% v/v) 1 2 4 24 48 72 96 0 24 48 72 96 0 24 48 72 96 0 24 48 72 96 0 96 

(ti /D I(.) 10 JO ";• I~"' 10 rf- 0 \5.0 10,:> CJ R' q,f ~-~ 1.1 ,.~ c. :1 :JJ-.:1 ., ,D 1-" '\ ·i.,. $ <;" 
100 /0 /0 10 /0 ;j,·,r~ j~o /()JO /~-Cl 1s.o 't.C\ q/1 9i f ti 1.1 ~-~ f,l ~' iv ~·"' I ~ °i I.\ 141~ 

Initials ~ A.. f\, ti.. e:c_ • . J;;v (,<.. Ee - ~- [;(... v- f'.C ~ """ 
w ;;... i:c.. ~/\., 

Sample Description/Comments: ', L·4 \j.U\w· 1 cl\ ... v, iH.l?"\,~\ ~I ... ' lcv i~~V\ I 11-\ ( i 

FishDescriptionat96h A\\{\\l, ''l'la11 ~eO\\tk'/ Number of Stressed Fish at 96 h (J 

Other Observations: -----------------------------------------------
~· 

Reviewed by: 
---------~~~ 

Date Reviewed: ~ 11
1 
"VOl 'P 

Version 2.3; Issued February 29, 2016 Nautilus Environmental Company Inc. 



Rainbow Trout Summary Sheet 

Client: -I £_c_\< 

Work Order No.: 

Sample Information: 

Sample ID: ~ 1:1_1cLwS-Lo\lo-oo-0'LiJ 
Sample Date: 

Date Received: 
Au3 C\ /!lo 

Sample Volume: I X20 L 
Other: 

Dilution Water: 

A tl /1fo(C0 1S).ih 
Start Date!Time: __ "'_jL--------

Test Species: Onccrhynchus mykiss 

Test Validity Criteria: 

;;::: 90°/o control survival 

WQ Ranges: 

T (°C) = 15 ± 1; DO (mg/L) = 7.0 to 10.3; pH= 5.5 to 8.5 

Type: Dechlorinated Municipal Tap Water 
Hardness (mg/L CaC03): I I 
Alkalinity (mg/L CaC03): I I 

Test Organism Information: 

Batch No.: 
Source: 

No. FishNolume (L): 

Loading Density (g/L): 

Mean Length ±SD (mm): 21 ·r z. 
Mean Weight ± SD (g): o.~<; + o.o:> 

Zinc Reference Toxicant Results: 

Reference Toxicant ID: 
Stock Solution ID: · 

Date Initiated: 

96-h LCSO (95% CL): 

15 Zn OS 

Reference Toxicant Mean and Historical Range: 
Reference Toxicant CV(%): 

Test Results: 

Reviewed by: 

Version 1.4; Issued May 29, 2015. 

Range: __ 2-_io_-_3_1 ___ _ 
Range: _o_. z_l_-_o_"'-'51 __ _ 

55.b ( Zb.~ - 115. 2-) <-13/L l.V\ 

Date reviewed: 

Nautilus Environmental Company Inc. 



96-Hour Rainbow Trout Toxicity Test Data Sheet 

Client/Project#: 
Sample l.D. 

W.0.# 
RBT Batch#: 
Date Collected/Time: 
Date Setup/Time: 
Sample Setup By: 

T e_t1i:.. 
C:iH -i(~L,-INS .1Ji\b -oi - 09-:1,_\ 

lb~l\b 
01111[,j,, 

Al'IJ "l fib ~. 1SS~"' '""it 1../ \ b '''i>""-
i::=: e-

The.nnometer: C /:: RAt. 2.., 
Cond./Sallnlty,.;.:_...,z...=----

D.O. meter: 
pH meter: 

z 
I 

Number FlshNolume: Io/ 10 L 
7-d % Mortality: ____ ,.,_·~---------
Total Pre.aeration Time {mine): I <> 

Aeration rate adjusted to 6.5:I:1 mL/mln/L? (YIN): 'I 

... !Jnd/JY!~ SamPI!! Wo . 
Parameters . lnllfallli!Q . ·. AdJustmQnt 30mlnWQ. 

Temp•c j ~.o ... . ./ /'>.• 
oH 'ii} ,")_ . / . ';,., s 
D.O .. (mg/I-) j .,11"'-.l : ./ 'I. ( 
Cond. (µSiem) . n !\ (, / 1 l ~ ' 
Salfnity (ppt) aJ.'1- /' ,.,_, 

Concentration #Survivor~ Temperature (°C} Dissolved Oxygen (h1g/L} pH Conductivity 
(µStam) 

1% v/v) 1 2 4 24 48 12· 96 0 24 48 72 96 0 24 48 72 96 0 24 48 72 96 ~. 0 . 9(! 

(ti 10 JO ·10 10 ,, .. IS"<o 161" I\.' 1S.o /o•IJ '1/ x <j',;} q. ~ 1.z l ~ I.. "i 1-cO 7 "' . '1!> 
J • t: -.. ..-.1t·\. s ::;· .. 

100 . " /0 ~ii.) I~ jf.o 1S:" 16'( 1.r-0 1S.o c· ~ ?, 'l 9.t q_"I 1.1 i J 1··.1 ,t 1 g.1- 't.) .P-"1(?\; /L/ I L. 1 I'-

il'll{ 
• 

Initials ...... .ii.. 0~ ~ E:C. A" . ~ GA, !:'. <: . .. ~ ((.{,.,. E',( 
~- ..,,. '"" ~L- e.c... ;;:;t. 

Sample Description/Comments: {1 t,l,t '-! 'IJhw I ll ft\.( , h \ od:i1-.-\{</ 

Fish Description at 96 h A\\ f,s \" !:'>\'£ er>J \;If q\-tl\y Number of Stressed Fish at 96 h ___ / _________ _ 

Other Observations:. _________________________________________ _ 

Reviewed by: ~ Date Reviewed: ~ 11', ~t(.,, . 

Version 2.3; Jssued February 29, 2016 NauUlus EnvlronmentaJ Company Inc. 



Rainbow Trout Summary Sheet 

Client: 

Work Order No.: 

Sample Information: 

Sample ID: ~H _w(l_VJ<;.-101{,-ui-o'J_N 

AlA:fJ '1 /J{o Sample Date: 

Date Received: 

Sample Volume: 
A~T ( l JI Ip 

XLO L 
Other: 

Dilution Water: 

Start Datemme: A\J\ S I 7- /I (o(Zi) I 3 3o h 

Test Species: Oncorhynchus mykiss 

Test Validity Criteria: 

;:: 90°/o control survival 

WQRanges: 
T ('C); 15±1; DO (mg/L); 7.0 to 10.3; pH; 5.5 to 8.5 

Type: Dechlorinated Municipal Tap Water 
Hardness (mg/L CaC03): 

Alkalinity (mg/L CaC03): 

Test Organism Information: 

Batch No.: 
Source: 

No. FishNolume (L): 

Loading Density (g/L): 

·Mean Length ±SD (mm): 

Mean Weight ± SD (g): 

Zinc Reference Toxicant Results: 

Reference Toxicant ID: 
Stock Solution ID: · 

Date Initiated: 

96-h LCSO (95% CL): 

I I 
I I 

0118\()b 

I 0 /\ 0 
o. ~>l 

Reference Toxicant Mean and Historical Range: 
Reference Toxicant CV(%): 

Test Results: 

L\J IJ) <; 

Reviewed by: 

Version 1.4; Issued May 29, 2015. 

R 11.l. -'-1 
ange: __ ~~'------

Range: -"o __ . .::2-.:..Z_-_o_. t.J.;...o __ _ 

Date reviewed: 

Nautilus Environmental Company Jnc. 



96-Hour Rainbow Trout Toxicity Test Data Sheet 

Cllenf}Project#: 
Sample l.D. 

W.0.# 
RBTBatch#: 
Date Collected/Time: 
Date Setup/Time: 
Sample Setup By: 

Teele.. 
61-Lwcl -ws-z.~16 -0\~09_µ 

1/,g'16 
'Vi\'I\~ \. 

A~J "I// b ~ · jc>I"' h 
j. ii\~ tL/(b \~ \<.!\.. 

,, Ee-

Thermometer: C /:: I<. 4f. Z., 
Cond./Sallnlty.:.: _ _,,,2.."---

D.O. meter: 
pH meter: 

z_ 
I 

. Number FlshNolume: I 0 /JO L-
7-d % Mortality: o 

------------~ Total Pre-aeration Time (mlns): ., o 
Aeration rate adjusted to s,5 ± 1 mUmln/L? (Y/N): y 

IJndUuted .samvle WQ . 
Parameters . lnf!Jai WQ . . Adjusiml(lnt 30mlnVVQ 

Temp•c f,(.. ,fdi /5·" ./ 1S-<> 
oH :~·"I / 1.' 
D.O.(mg/L) '\.$" q , ~ ./ ?·1 
Cond. <uSfcm) • . (!JI>\\ / i4'ti ~ 
Salinity (ppt) t) • 1' / 0·1. 

Concentration # Suivivor& Temperature (°C) Dissolved Oxygen (ing/L) pH Conductivity 
(µS/om) 

1% vfv\ 1 2 4 24 48 72 96 0 24 48 72 96 0 24 48•. 72 96 0 24 48 72 96 0 96. 

(ti /D /0 10 !~-"' . ""' IS"" l"·O (; i "I .'i ~~f ~.-1 q 17, G ' I,.:; 7,0_ l" } l.. ~1. 10 IS/' " - i ''}-. 0 

100 /0 /0 .. /0 I 0 )/;'-b IS\" IS'- c 1'·" \S.~ ~ ,ll 9/1 9,t oi.t 1.1' .. ~ f--1 ,;,. ),... g; ~.) 1'1 i, 14>4 
' 

. 

Initials 
,._ Aw \).. \;.:<:_ EC.:. . . . >v C;L. lO t: . ..... ~ EL Ii.( .. A.- i1.. SL i:c.. Ev 

Sample Description/Comments: ·~-;I .. + '·'db"", d <".,,, o4:M,,,\'t<I a~ !> Co.rlt u...,lth.-\1" 

Fish Description at 96 h A I\ ,\-,.., \., °'l?'l ec>c( '-'e,-,\ ·H,'I Number of Stressed Fish at 96 h ;fa' 

O!herObseivatlons:. _________________________________________ _ 

Reviewed by: ~ Date Reviewed: ~ / 'f1 °Zi)/ l.. 

Version 2.3; Issued February 29, 2016 NauUtus Environmental Company Inc. 



Rainbow Trout Summary Sheet 

Client: 

Work Order No.: 

Sample Information: 

Sample JD: ~ t\-bt\ 1 _wS-2-oib-o~ -o~ -0 

A"j "6 llio Sample Date: 

Date Received: 

Sample Volume: lX1..0L 
Other: 

Dilution Water: 

Start Date!Time: A1..i~ l L. /tft;(CU I j) 0 (,, 

Test Species: Oncorhynchus mykiss 

Test Validity Criteria: 

~ 90% control survival 

WQ Ranges: 
T ("C) = 15 ± 1: DO (mg/L) = 7.0 to 10.3; pH= 5.5 to 8.5 

Type: Dechlorinated Municipal Tap Water 
Hardness (mg/L CaC03): l I 
Alkalinity (mg/L CaC03): I I 

Test Organism Information: 

Batch No.: 
Source: 

No. FishNolume (L): to /lo L 
Loading Density (g/l): 

Mean Length ±SD (mm): 

o. sl--
Range: __ 2-_~---~_o __ _ 

Mean Weight± SD (g): Range: o. 2.3 - ". 'H 

Zinc Reference Toxicant Results: 

Reference Toxicant ID: 
Stock Solution ID: 
Date Initiated: 

96-h LC50 (95% CL): 101.'2- C84.1- l3'b.'>}MS/<...Iri 

Reference Toxicant Mean and Historical Range: 
Reference Toxicant CV(%): 

Test Results: "0°/o \'V\OY\c._\\-\.'f CA\ q(, ko"-<S ,','\ t\ce lflV\<i\l\!cl: eJ. ( 0 cs/~ (v/v) . 
s 

Reviewed by: Date reviewed: 

Version 1.4; Issued May 29, 2015. 
Nautilus Environmental Company Inc. 



96-Hour Rainbow Trout Toxicity Test Data Sheet 

Client/Project#: 
Sample l.D. 

W.0.# 
RBTBatch#: 

Date Collected/Time: 
Date Setup/Time: 
Sample Setup By: 

'Tee.\<-
C:ilLbH 1-J,JL1.<>ii-orDZ _i-J 

1(,'/i!.Jb 
G:'\( 1il{;j, 

A..,11BTtb @ ol'\st._ 
A"'.f lv/ H @ 11,)ol... 

J i:: C--

The.rmometer: C £ {(_ # 2., 
Cond./Salinity_: _,,,,2...'----

D.O. meter: 
pH meter: 

z_ 

Number FishNolume: I 0 / iO L. 
7-d % Mortality: o --------------Tot a I Pre-aeration Time {mins): ___ .:;J:.:o:__ ________ _ 

Aeration rate adjusted to 6.5 :t 1 mL/min/L? {Y/N): 

!Jndiluted Samale WQ 
Parameters lnitiaJWQ Adjustment 30minWQ 

Temp°C t5-~"l5 / lI'. i> 

pH ~·o / g -.l 
D.O. (mg/L) ., . .;- / a.t 
Cond. (µSiem) II .~-i / I 11 ~ 
Salinity (ppt) O·f; / 0--~-

Concentration #Survivor~ Temperature (°C) Dissolved Oxygen (mg/L) pH Conductivity 
(µSiem) 

(% viv) 1 2 4 24 48 72 96 0 24 48 72 96 0 24 48 72 96 0 24 48 72 96 0 96 
(ti lo (o /0 10 15·.~ IS<O fS\C I'> 15.o 1 '1 '?,! 1/f ? r. g 

/, ' ~--~ t, ~ . 15' /),'1 "1.'' 11... )b 
100 /0 to 10 10 1f.-."J jS'." 1€1"" u:v !So ti i, 7J' .9 1.1 ~-I ~3 ;:. ,1.- ~-) 1:> I\ 1 q I 1 9 <-

Initials ~ A.. ,;cc, St.... E:C. A. . fL.- <;t,\.... Ee. ~ ~ l"A-- J;:\_, E.c . ...., ·c; '- i:L EC.. ll 

Sample Description/Comments: ~ 11 •w ' d-t«,. S1"'-'{ Hti- t:t"'I e(\ f.J ~ ::1 "1,,_rf 

Fish Description at 96 h A\\ f\c,b ~l?V f{) < \,., r c1 \ -t h-1 
I I 

Number of Stressed Fish at 96 h 15 
Other Observations:. ___________________________________________ _ 

Reviewed by: ~ · Date Reviewed: At.;t If, "Pot(,, 

Version 2.3; Issued February 29, 2016 Nautilus Environmental Company Inc. // 



Daphnia magna Summary Sheet 

Client: 

Work Order No.: 

Sample Information: 

Sample ID: 

Sample Date: 

Crti-\Cl-w>- 'U>I 1.,.-d(i-d\-N 
fl,~\J'":>j C\( ?..-0\ l, 

Date Received: 

Sample Volume: 

Test Organism Information: 

Broodstock No.: 

Age of young (Day 0): <24 h 

Avg No. young per brood in previous 7 d: 

Mortality(%) in previous 7 d: 

Days to first brood: 

NaCl Reference Toxicant Results: 

Reference Toxicant ID: 

Stock Solution ID: 

Date Initiated: 

48-h LC50 (95% CL): 

Start Date/Time: M\)-M r <t ! 2-0f(o c:' il 'fS\ 
Test Species: __ :=:D_,,ap"'h"'n"'ia'-'m"'a"'g"'n"'a ___ _ 

Set up by: _ ___:l"-__:,_>J.J:\>:...-__ _ 

Test Validity Criteria: 

~ 90% mean control survival and/or mobility and S.2 
daphnids exibit immobility and/or mortality in any 

single control replicate. 

WQRanges: 

T (°C) = 20 ± 2; DO (mg/L) = 3.6 to 9.4; pH = 6 to 8.5 

Reference Toxicant Mean and Historical Range: l\:,1... ( 3, 2~ SJo) glL NaCL 

Reference Toxicant CV(%): \5 
---"""------------~ 

Test Results: 

Reviewed by: Date reviewed: 

Version 1.5; Issued Sep. 30, 2015 Nautilus Envlronmental Company Inc. 



Freshwater Acute 
48 Hour Toxicity Test Data Sheet 

Client: f e:.Jl., ((;.ho) 
Sample ID: G,.fi __ -ff{· w:> l.<:>il.-o•c,-o\-N 

Start Date/Time: ~ i'i /! (, Li I<{ s"i" 
No. Organisms/volume: -'1"'0!!/2"'0"'dili=IL _______ _ 

Work Order No.: --~/<,~tf-~<f_:+~------- Test Organism: -=D'-'.m=ag"'n"'a'-,---------
Set up by: .Aa 

Thermometer: fe •Y'f'~\ 1 DO meter: \)O - 2( 3. pH meter: p \-1- I /?:. CondJSalinity: C- 2.['!;, 

Concentration Number of Temperature 
("C) 

Dissolved oxygen 
(mg/L) 

pH Conductivity 
(µSiem) Live Organisms lmm~~i-lized 

Rep l---..---+-----+--.--.---l--,---.-+--.--.----t--.---1 

loo 
D 

A 
B 

c 
D 

A 

B 

c 
D 

A 
B 

c 
D 

A 

B 

c 
D 

A 

B 

c 
D 

Technician Initials 

24 48 

. 

IO q 
10 (0 

Hardness* 

48 
0 
0 
0 

Alkalinitv• 

Concentration '(m</L as CaCo3) 

Control <MHIM too 7 <o 
Hiahest cone. -?i3o £--f I., 
Hardness adiusted 

Comments: 

Sample Description: 

·-·-·::·.:,-:_: -::·:, _.,- -:-:: :-·:: ,:-. :.:-.::::-.. _,.; ::-.. > .,;, 

.. : I/.'>: « .. : . .- ·<"·. :· 

...... 
0 48 

-.:<ii)•'.'. .. ' ... ':.'.: ... ' ,, < '• .. : ...... : '.:<· 

1'}1,:> ·1.00 ?Af ;_.1. t>b 51 c..o ~-u 5. IJ'1'1 1'+~·1 
·· ·. • ·;;. : :·:·/ << .1\· <:<s: .. ,,,_., ... ,.. ·t:·«c: '·•· ·· 

i < <[::' ./ ' <.;: <'>. ,.,.,, <?'' < : '.''< i .... :· .... 

1 ...... · .• : .. :.· •::. ' ·. ' .•:• •· ··•. ). ' 'i.'':'.• :..;}'.• :;i<.:/ .. ,, .• '' "{::::., 

·•· .. 

.. , .. '':/:c c.·. .····· ;7:·• I'·<'•'( 
·. ('.',: .. ·:· ............. ,,, 

' ·:: ••. 1 i '·' 

_; ':·_·:·-~:: ;_:_ 1:·. ':':_--)_;~ ;-:>:-· ... ·-· .... :"i ': ,/ ,•,: ::.: ;',:· _';: '.::._<.:- : __ ,;. :<- ;· :;:: i-',:<J· ... ·-\.':·:~ '.- -. ' ' --·:· ··;._>:·::'·:, 

.>:::>·-· :",":·:··;_ c·· . .;,'."'.,, ·<:.:'·;:_~;:_·:;:;: ·_··.:-~_c_:.~:::: -<:/;<:.;·_•IC"-

::.:,''\ '·"·' :->.:-_ ,_, ,_,_:_: :~.-::_~'.°'': .,;: 1;,,~_,_":::, 

\·>• '}i' i> ·;: .· .: . ..: '' ' 
...•..... · .. , ··.c:.;,,· 

,;. :j.; «·. .. ·>.:·. I :< :. >· 
:··><./i> ·<!>> 

;\ c•• 

lnl la! us em ustea v 

Temo ("Cl '2/,;;, ~ 

DO (mQ/L) J::. b ~ 

oH ,p.,.o / 
Cond (uS/cm' 1399 / 
Salinitv (nnt) o.h ./ 

Mortality: Heartbeat checked under microscope '( <,S 

Batch#: O;/ b/& j><, 7-d previous# young/brood: ty Previous 7-d Mortality(%): / O Day of 1st Brood:. ___ 9~-

Reviewed by: ~ 
Version 1.8; Issued February 29, 2016 

Date reviewed: ___ tfus=_._-f:T-'"i"f-4r--')1)'-'-"i-"C,.. ____ _ 
Nautilus Environmental Company Inc. 



Daphnia magna Summary Sheet 

Client: 'Ttck C~) Start Date/Time: /\v;\1>'1>\' l "\ 1 7-o'i\" @ Ii c;o"i 
Work Order No.: 

Sample Information: 

Sample ID: 

Sample Date: 

W-1C..L 'W'S.._ °1\il!a-0'6 -o"l-l'l 
1"<"'61.11>=\' C\ ~I b 

Date Received: 

Sample Volume: 

Test Organism Information: 

Broodstock No.: 

Age of young (Day 0): <24 h 

Avg No. young per brood in previous 7 d: 

Mortaltty (%)in previous 7 d: 

Days to first brood: 

NaCl Reference Toxicant Results: 

Reference Toxicant ID: 

Stock Solution ID: 

Date Initiated: 

48-h LC50 (95% CL): 

Test Species: __ .:::D,,,,ap"'"h"'n""ia'-"m"-a"'g"-n"'a ___ _ 

Set up by:_..:..~'--":__ ___ _ 

Test Validity Criteria: 

~ 90% mean control survival and/or mobility and $2 
daphnids exibit immobility and/or mortality in any 

single control replicate. 

WQ Ranges: 
T (°C) = 20 ± 2; DO (mg/L) = 3.6 to 9.4; pH = 6 to 8.5 

lO 

Reference T oxicant Mean and Historical Range: '-\- ''.L ( ?;., 2- S, lo) g/L NaCL 

Reference Toxicant CV(%): _,\,,5,__ __________ _ 

Test Results: 

Reviewed by: Date reviewed: 

' 

Version 1.5; Issued Sep. 30, 2015 Nautilus Environmental Company Inc, 



\ 

\ 

Freshwater Acute ' 
48 Hour Toxicity Test Data Sheet 

Client: ( e.,}(_, ( &l.-t~ J Start Date!Time: 17:2-11-i,/I <, f> 
Sample ID: (5-fl _ /cz._,_,,JS._ No. Organisms/volume:__,,1~01::~='-"L'--------
Work Order No.: ----,.f<,-,f-~<{7::/-,----"'-'-'-"-''l<>'---"'i 1.,"""-"'o-'~=---o'\-1'l Test Organism: .,,o"'.m"'a"'g""n"'a-.,.----c----

Set up by: Aa 

Thermometer: -f e •Yf'~I) DO meter: Do -2( '.b 

Concentration Number of 
Live Organisms 

loo 

Rep 

A 

B 

c 
D 

A 
B 

c 
D 

A 
B 

c 
D 

A 

B 

c 
D 

A 
B 

c 
D 

A 

B 
c 
D 

Technician Initials 

24 

·o 
to 
(0 

(0 
(0 

10 

Hardness* 

48 

0 
IO 
tO 

{) 

tO 

~ 

"""' 

No. 
Immobilized 

0 

"' 
n 

0 

Alkalinity* 
Concentration •rmi /Las CaCo3l 
Control IMHW) l 00 -, (. 

Hiahest cone. ~= ·-z. ! '-I 
Hardness adiusted , .. , ' 

Comments: 

Sample Description: 

pH meter: p\1- l /~ 

Temperature 
('C) 

Terna ('C) 

DO lmo/U 

oH 

Cond <uS/cm 

Salinitv '""tl 

Dissolved oxygen 
(mg/L) 

lnlL!aJ • '"" 

'2/,:::. 
A. b 

""' l;!'lJ' 
0, ':/-

. Cond./Salinity: C.- 2(2> 

pH 

us1men1 

~ 

./ 
/ 

Conductivity 
(µSiem) 

us1ea 

./ 

~ 

Mortality: Heartbeat checked under microscope '1 <S 

rvo "'~\ Ao p:-ct\t.uL9.ftS-
Batch#: o:n::>/b Ill 7-d previous# young/brood: l'y Previous 7-d Mortality(%): / O Day of 1st Brood: ___ 9_,__ 
Reviewed by: ~ 

Version 1.8; Issued February 29, 2016 

Date reviewed: ~- 11 r ~/& 
Nautilus Envlronmental Company lnc. 



Daphnia magna Summary Sheet 

Client 

Work Order No.: l6Ml 

Sample Information: 

Sample ID: 

Sample Date: 

Date Received: 

Sample Volume: 

Test Organism Information: 

Broodstock No.: 

Age of young (Day 0): 

Avg No. young per brood in previous 7 d: 

Mortality(%) in previous 7 d: 

Days to first brood: 

NaCl Reference Toxicant Results: 

Reference Toxicant ID: 

Stock Solution ID: 

Date Initiated: 

48-h LC50 (95% CL): 

<24 h 

10 

StartDateffime: f'>~vJf f'f,,J.ot-b <::'.'. 0'\St;~ 
Test Species: __ :::.D,,.ap"'h"'n,.,ia'-'m"'a"'g"'n"'a ___ _ 

Set up by:_2Ps.!..·w<j?~!.----

Test Validity Criteria: 

~ 90% mean control survival and/or mobility and S2 
daphnids exibit immobility and/or mortality in any 

single control replicate. 

WQRanges: 
T (°C) = 20 ± 2; DO (mg/L) = 3.6 to 9.4; pH = 6 to 8.5 

Reference Toxicant Mean and Historical Range: l\._'L ( 3, 2 ~ S. b) g/L NaCL 

Reference Toxicant CV(%): 15 -'"""-------------

Test Results: 

Reviewed by: Date reviewed: 

Version 1.5; Issued Sep. 30, 2015 Nautilus Envtronmental Company !nc. 



' \ 

Freshwater Acute 
48 Hour Toxicity Test Data Sheet 

·Client: Start DatefTime: 
Sample ID: 6-H-t.Jct _w.$-'l-Ollo- No. Organisms/volume: 
Work Order No.: f<o,,f-'f;:J- <l'%-c-3d\l Test Organism: .=D::.:.m.e:a,,,g""n"'-a"""7 ___ -:-----

Set up by: ___ ...LJ:::::-------

Thermometer: .fer;£~\) DO meter: Do - 2( 3. pH meter: p\-\- l /~ . Cond./Salinity: C.. - 2 ( _:, 

Concentration Number of 
Live Organisms 

Rep 

24 
C:.M"< . ro \ A 

loo 

B 
c 
D 

A 

B 

c 
D 

A 

B 

c 
D 
A 

B 

c 
D 

A 
B 

c 
D 

A 

B 
c 
D 

No. 
Immobilized 

0 

Technician Initials \l;w..._ "'A__ "\""'---" 

Hardness* Alkalinity* 
Concentration *lmJ /las CaCo3) 
Control IMH\M [00 lb 
Hiahest cone. 9.<iO '2,0-h 
Hardness adiusted 

Comments: \Os.\'Bl,rl- ipNtc\pi-\.'>.-\'e o" 

Temperature 
('C) 

Temp ('Cl 

DO lmo/Ll 

pH 

Cond luS/cm 

Salinitv lnnt) 

Dissolved oxygen 
(mg/L) 

1ni !8J y 

1../,:> 
.K .I. 
-+- 'i 

1'191 
o. .., 

pH 

/"'IUIUSlmen1 

/ 
./ 

/ 

Conductivity 
(µSiem) 

us1ea 

./ .---

. "-"f 
Mortality: Heartbeat checked under microscope "'-Y 1o{ 

Sample Description: ~\\"i~l"'k+Y-_'1'1".Po.:\o.::\~:.:;_--"'L"~.l~O'VJ~'_,· ,•c...J.C~r&! -~ ·::i_:, ",.J'',s._ .-2£1''~ -~r-..:::tl'cy'~ r.-(2'.~·i'l!• ~~Aid'..£ 1.2_:___ .;i y. __ . _ \JL'-< . "'° "U1P"" ; ';,llR'Vl" mMtev ""1'.e) · 
~ I t:J Ir 

Batch#: o::J'b/I:. (\ 7 d . . # I"" 
• previous young/brood: _~!L __ Previous 7~d Mortality(%): / O Day of 1st Brood: 9 
~/ Reviewed by: 

Date reviewed: __ "'~""'-Tl--'-/_,'f-1rc.."h::...::.:i..:?C,.:........ ___ _ 
Version 1.8; Issued Februaiy 29, 2016 

Nautilus Environmental Company lnc. 



Daphnia magna Summary Sheet 

Client: le.ck ( G+\.o) 
Work Order No.: 

Sample Information: 

Sample ID: 
Sample Date: 
Date Received: 

(,.\-\_(,.\-\ \_w:.L t.<>llo-o'S-o'S-f0 
p..,~\l'.'i!r( 'O \ 1.-0((., 

Sample Volume: 

Test Organism Information: 

Broodstock No.: 
Age of young (Day 0): <24 h 

Avg No. young per brood in previous 7 d: 
Mortality(%) in previous 7 d: 0 
Days to first brood: 0 

NaCl Reference Toxicant Results: 

Reference Toxicant ID: 
Stock Solution ID: 
Date Initiated: 
48-h LC50 (95% CL): 

Start Datemme: f\~,,,!!.f I 2i 7.-0i b Q. I b I) s~ 
Test Species: __ .=Dc::a"'ph"'n"'ia'-'m=ag""n"'a'-----

Set up by: __ 'l.J.'i--'-"L-::_---'---

Test Validity Criteria: 

~ 90% mean control survival and/or mobility and :S2 
daphnids exibit immobility and/or mortality in any 
single control replicate. 

WO Ranges: 
T (°C) = 20 ± 2; DO (mg/L) = 3.6 to 9.4; pH = 6 to 8.5 

Reference Toxicant Mean and Historical Range: "\-,?... ( ?, 2- S.lo) g/L NaCL 

Reference Toxicant CV(%): __,1,.,5"------------

Test Results: 

Reviewed by: Date reviewed: 

Version 1.5; Issued Sep. 30, 2015 
Nautilus Environmental Company Inc. 



Freshwater Acute 
48 Hour Toxicity Test Data Sheet 

Client: \eek (~i-<.~J 
Sample ID: GH_ &P \ _ w(:.. J.<:>16-0?,--\JQ..,N 
Work Order No.: _ _,_i_,,lo._'?i'"'-'L\-._l_,_ _______ _ 

Start Datemme: M ~ \ L.- 1 6o ~6 @ I (:, D S.~ 
No. Organisms/volume: _,1_,,0"'-12,,,0::.0m=L _______ _ 

Test Organism: -"D'-'.m=ag..,n-"a'---------
Set up by: '-1,l..-

Thermometer: -fe ""P'""\) DO meter: \)O - "2( ~ pH meter: pl-1- l / ~ . Cond./Salinity: C. - 2 ( ~ 

Concentration Number of 
Live Organisms 

Rep 

loo 

A 
B 

c 
D 

A 
B 

c 
D 

A 

B 

c 
D 

A 
B 

c 
D 

A 

B 
c 
D 

A 
B 

c 
D 

Technician Initials 

. 24 

10 
fO 
ll'; 

10 

10 
,c 

Hardness* 

48 

/0 
{e> 

/0 

/0 
/0 

/0 

No. 
Immobilized 

48 
0 

0 

0 

0 

0 

9 

Alkalinitv' 

Concentration '(mc/L as CaCo3\ 

Control <MHW\ ( O-o -rb 
Hiahest cone. 1 'tO '1.:""(i) 

Hardness adiusted - r--·-

Comments: 

Temperature 
(°C) 

Dissolved oxygen 
(mg/L) 

pH Conductivity 
(µSiem) 

024480244802448 0 48 

: ·.·..• . : l.L.'.." ..•. · ..... · .·. 1 .• /i •_:-.: I• i· >; ·: •. •>I< "" .. ·. . • 
... ·· .. · ..... : .. •· · .. " .. I.\ ,- >• . •.: .. ./-: .. ·. ·.. >- ..... ;.· 

• .. · ·. , · •• ·. T• •; 1. .; • i· .. ..:O· /:'",ti ;;,; I·•·:·. >•"· '(( ·· 
'· ..... •O•I• .·· ·1.-..·, ••L•" '\. ··•·"'" · .. · .. .- .. ·(•;· · 

. ·. .·· .. · < "'{· . . J. ;,·: .. ; , ·'·.,.,,. r: :·,;~.;~;z::~_,::·; 

-;.· ; :. .··. :·. : ".:: · •. /."". •J'-! .. •;;-.• '" ••• :; ,: >Li'·.' 

.· .. ' ::·.:.~ - ·· .. ; ;·.•·.·····•.:• ·}>\ / • : •);: .. · I··.••··.·: '•::.··; .. ··': .. •·· 
.· /; :.•: ; . 

, ... ::• .. · 
-·:;'·Oo,-;_ .. : .••.. -: . . . •·· 

\\IN'-- A-. ~ '\VJ. _,_ 
Ah '"' 

1m1a1 us ..... en~ USteu V\11..1 

Temo l'C) 7-4-'0 
DO lma/L\ 'to ~ 

oH '3- I v 

Cond fuSfcm I I ~ "<..--' / 
Salinity (ootl Q.b ( 

Mortality: Heartbeat checked under microscope ,,JO 

Y\ihl \.\1~\\u\..l cc..lov 1 c!,o,J' 1 "-" .J..ovr ( s::.i't5k..f f"'rtit-.A"'{~'>-Sample Description: 

Batch#; () \ 'U 1 \ \. \"':,, 7-d previous# young/brood: ~ Previous 7-d Mortality (%)): __ 0 ___ Day of 1st Brood:. __ 9~· __ _ 
Reviewed by: 

Version 1.8; Issued February 29, 2016 

Date reviewed: __ .Ltfu&+"~f-...<./_'f._,r~70...,,_,/,.(e~---
Nautilus Environmental Company Inc. 



Client: tet'{.. 

W.0.#: ib&~3- Hardness and Alkalinity Datasheet 

Alkalinity Hardness 

Volume of 
Sample (ml) 0.02N (ml) of 0.02N Sample 0.01M Total 
Volume HCUH2SO, HCLIH2S04 Total Alkalinity Volume EDTA Hardness 

Sample ID Sample Date (ml) used to pH 4.5 used to pH 4.2 (mg/lCaC03) (ml) Used (ml) (mg/l CaC03) Technician 

:1\1 '\t1. wS._ 1-01~- fl.& l '+ /I lo s-o \\.0 \\."2.. :lll:, to(!) 5·3 S3o 14-

' t>~ ·<>'\.rJ 
&\\_lC.t._v-9>,7.olb- l\.~1•+11\, <;1:> It\. R 10 .'I 9.1.tt (()© g. 2.. e:zo \LL 

e~~"'\-N 

et\\_wti._w~- t-Oll.- ~ .... \<\Ill? s~ II\·\, \I(.. ti ".lSb I o'J> t?· lt gq:o 1i.l 
~s-d\-N 

C\\I_&;\( 1_1/>~ '1.-0lk· /'I"'"\"'\\,, so 1>·1' I~ ·'t '.).'.:\<) 10"' ~.\.\ ·.::rtto ~ 

o~ ·-ol!-l\I 
f"\kw p, •• ~.12..fl (, ~) '?>~~"' If.a '/\::, 'So S.o too "l"k -

Notes: W l)\\1Skt>~ ·'to \00 ""L w \ DI. wo_fe.f', 

Reviewed by: ~ Date Reviewed: ~ 11'1 "t?cl& 

Version 1.0 Issued June 26, 2006 Nautilus Environmental 
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--- _1-: --r - --- ~----r .w 

l. ~--··_- _·.· •. _ . _ I _ .· .· ·. ---_.·· -.~-·_,·i!«JOJtiY' · ... •. ·.·· ..... · _..,.... L :~ ~'-· . · .. . 
-------·-·-··---•m-•-1n-••••--• ····-----

-------------::-_ _J)jt)'.tE=lk;:;fo"'rd=----
l'<!sml Code YOB !HO 

!-1nce lac 
Phone Nuinber 250 865 32"'74~--

_ ==@..U.'1Ylcan,.i. 

5'a.Myle Ooic:v;~-\_;," : I 

0 ll~i,;\ 1eu,,v 1l\fa1,o.\x1 e<i1 vi•p•f\;w.lcd:n.j 
i ik) ll1kt'( elbvr Cl<•Y- 1 VI•/' eri:",l~~·<, oc¥cvl<I) 

I
' @ \ ;7h-\ 1el\>v<1 ll w1, Oc\ow e<t 1 '''"" F"1 t;, .. \c•{" 

i'@ (~9i1+ ~('\\J\.1'1 (JV1Yt (~1rt,1& l~"tL~~\(i"'((/ >4:>ur\lC,~ 

l 
I JI 
I re I 
'j 
~ 
~ 

~l!Ll-Cl_ WS_2016--08--09_N QIIJIU ~ 
AA_JCU'l$_201IHIS-09_N <!llJCJ N 

!ili_wci_ ws_:iot~ _N ®~wet · 
r----
lll,!_~_ WIL201'""8-08_N ~ll_Qlll WS 

~------------+----------1----+---+-----+-----+-

M!ll11ll!N. iNTl!ISPEC!Af\ilN$' 

.... .$llll-cvtctt::t!l\~U!ls:l'1~ry;~lt 
Sampler'•-

ForEmeJ 
Sampler's~ 

(!) -/k_ ~ 6 -di.ewe. Ww-d. wJ,ffR:VJ ![)';., ~ 
Tk c>vi.t'f {:.(;M,fu/ a£w ~-kb£&d.., ~ 
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\j 
1, 

l 

' 

Province! BC 

-~Coontty- iean I -VA:TliNiATP 

t.I 
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$? 

-----+-------
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t!ic..,.,;e, l<J-J,tl'-v... tJ> 11TC 1" em. pvvv "TC2" BVV -rt....~~ ~, 
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Nautilus Environmental Company Inc. 
8664 Commerce Court, Burnaby, BC, Canada, V5A 4N7 |+1 604 420 8773  

 

 
Teck Coal / Greenhills Operations Report Date: August 26, 2016 
ATTN: Leigh Stickney Work Order: 16867 – 16868 
P.O. Box 5000   
Elkford, BC  
V0B 1H0  
 

Data Report 
  

Species: Rainbow trout (Oncorhynchus mykiss) 
Protocol: EPS 1/RM/13 (Second Ed. 2000 with 2007 & 2016 amendments) 

  
Species: Daphnia magna 

Protocol: EPS 1/RM/14 (Second Ed. 2000 with 2016 amendments) 
 
 
Table 1. Results for the 96-h rainbow trout acute single-concentration screening toxicity tests.  

Sample ID Collection Date and Time Mortality in the 100% v/v 
(%) 

GH_WADE_WS_2016-08-09_N August 15, 2016 @ 0930h 0 

GH_LC1_WS_2016-08-09_N August 15, 2016 @ 1110h 0 
 
 
Table 2. Results for the 48-h Daphnia magna acute single-concentration screening toxicity tests. 

Sample ID Collection Date and Time  Mortality in the 100% v/v 
(%) 

GH_WADE_WS_2016-08-09_N August 15, 2016 @ 0930h 0 

GH_LC1_WS_2016-08-09_N August 15, 2016 @ 1110h 0 
 
 
All control performance criteria were met and no deviations from the test protocols were 
observed. The results presented in this report relate only to the samples tested. 
 

 

 
 

 
  Reviewed By: 

Yvonne Lam, B.Sc.  Edmund Canaria, R.P.Bio. 
Laboratory Biologist  Senior Reviewer 

 



Rainbow Trout Summary Sheet 

Client: 

Work Order No.: 

-I e..c..k Coo..\ (E.i 1;10) 

I c6 801 

A 0 I fo(CU ,..., I u.ci lo I 1 :>'.'.)Oh 
Start Date!Time: 0 · 

Test Species: Oncorhynchus mykiss 

Sample Information: Test Validity Criteria: 
;;:; 90% control survival 

6H-wP',l)c_!Af:i_1.016-og--01.i-.1 wo Ranges: Sample ID: 
f\IA@ \ S /I (o T ('C) = 15 ± 1; DO (mg/L) = 7.0 to 10.3; pH= 5.5 to 8.5 

Av.g 1] I I ID 
Sample Date: 

Date Received: 

Sample Volume: I X10 L 
Other: 

Dilution Water: 

Type: Dechlorinated Municipal Tap Water 
Hardness (mg/L CaC03): 

Alkalinity (mg/L CaC03): 

Test Organism Information: 

Batch No.: 

Source: 

No. FishNolume (L): 

Loading Density (g/L): 

·Mean Length ±SD (mm): 

Mean Weight± SD (g): 

Zinc Reference Toxicant Results: 

Reference Toxicant ID: 
Stock Solution ID: · 

Date Initiated: 

96-h LC50 (95% CL): 

I I 
I I 

0118101o 

O.LfO + O·i3 

i5Zn OS 

Reference Toxicant Mean and Historical Range: 
Reference Toxicant CV(%): 

::('l -41 Range: __ J_t--. ______ _ 

Range: 0.11 - o.11 

Test Results: 0°/o N'\Ofi'O..l\\cj o...t 1<'.:. ho"'rS •'n t~e, 1A.nd1/.,,te_J 100'/, (_v/.-1) 
s c, . 

Reviewed by: Date reviewed: 

Version 1.4; Issued May 29, 2015. 
Nautilus Environmental Company Inc. 



96-Hour Rainbow Trout Toxicity Test Data Sheet 

Client/Project#: 
Sample l.D. 

W.0.# 
RBT Batch#: 

Date Collected/Time: 
Date Setup/Time: 
sample Setup By: 

Thermometer: C /:: fZ :ff. 2.., 
CondJSallnlty: z._ ·--="----

D.O. meter: 
pH·meter: 

Concentration #Survivors 

(% v/v) 1 2 4 24 48 72 96 

Ct\ I ,; f<> ID 1"' 

100 1u " .~ 10 

Initials {<\. I ••- L Cl.. 

0 

1/).0 

Jf.O 

i::c. 

Number FishNolume: I 0 / / l- . L 
7 ·d % Mortality: O 

-------------~ Total Pre-aeration Time (mlns): J~ 
----~--------~ Aeration rate adjusted to 6.5 ± 1 mL/min/L? (YIN): 

Undiluteq Sample WQ 
Parameters lniliaJWQ Adjustment 30mlnWQ 

Temp •c I 5". i) / (\.o 

2-
pH &·> / g,. 1 

D.O. (mglL) '1 .. IJ- / .., . f 
Cond. (µSiem) ~31 / n\ 
Salinity (ppt) o.'.s / 0·3 

Temperature (°C) Dissolved Oxygen (nigll) pH Conductivity 
(µSiem) 

24 48 72 96 0 24 48 72 96 0 24 48 72 96 0 96 

1r.• 15',• IS1~ l.>:.°' '1 ·'I 
°'·' 

t); Y' 9.1' '1.1 ':}, 0 (, j ~ '},<> 'J,,, '!3 t;. 

11:0 /~O IS-" JS';~ ~-I 7.ei "I ,"I 'l.~ 1.~ £·11: 0 ~ ,. s:.) y'f 'b \., } JI nu 

"" ~ ,.,.,. t: \.. E c. '(\. ,...... 
~ re 0.C ~<..,. " . .. 

"" f:C.. n 

Sample Description/Comments: \!])A "$11.<Jw ,.ClW 1 !\~ ~"'11'01.\Q\\.\, 1 o'kll~ 

FishDescriptionat96h All ·fis~ 0.ff~'' he0t\H1'/ NumberofStressedFishat96h __ /)_· ----------

other Observations: ___________________________________________ _ 

Reviewed by: ~ Date Reviewed: ~ U, -Z-Ot(., 

Version 2,3; Issued February 29, 2016. Nautilus Envlronmen!al Company Inc. 



Rainbow Trout Summary Sheet 

Client: 

Work Order No.: 

Sample Information: 

Sample ID: GrLLL\ -WS-1oib-02,... o'l _I'\\ 
DIA§ IS /10 Sample Date: 

Date Received: 

Sample Volume: i x 'LO L 
Other: 

Dilution Water: 

Start Dateffime: I\ ":fj I g /I (o (cl) ! S ~Oh 

Test Species: Oncorhynchus mykiss 

Test Validity Criteria: 

;;:: 90o/o control survival 

WQ Ranges: 
T('C) • 15± 1; DO (mg/L)•7.0to 10.3; pH• 5.5to8.5 

Type: Dechlorinated Municipal Tap Water 
Hardness (mg/L CaC03): 

Alkalinity (mg/L CaC03): 

Test Organism Information: 

Batch No.: 
Source: 

No. FishNolume (L): 

Loading Density (g/L): 

·Mean Length ±SD (mm): 

Mean Weight ± SD (g): 

Zinc Reference Toxicant Results: 

Reference Toxicant ID: 
Stock Solution ID: · 

Date Initiated: 

96-h LC50 (95% CL): 

i I 
I I 

3(o ±. 5 
O.'t I + u-.i~ 

t5 Zn O'S 

Reference Toxicant Mean and Historical Range: 

Reference Toxicant CV(%): 

Test Results: 

Reviewed by: 

Version 1.4; l_ssued May 29, 2015. 

Range: Lj - L/ 3 
Range: G.Z.'2. - O.b5 

Date reviewed: 

Nautilus Env!ronmenta! Company Inc. 



96-Hour Rainbow Trout Toxicity Test Data Sheet 

Client/Project#: 
Sample l.D. 

W.0.# 
RBT Batch#: 

Date Collected/Time: 
Date Setup/Time: 
Sample Setup By: 

T e.L\::- Coo..\ (_ b w~») 
l1H -U )~~?~~o·,C6[71-N 

ri"t1l11Lh 
A \.\Cl \SI I b_c_ __ _@_jJ_lh_\,, 
A v..§\<b I lb H (i» m l'Y} o'" 

[:: (... 

Thermometer: C /:!. R.. :ff. 2.. 
Cond.fSallnlty..:..: _,,,z..."----

D.O. meter: 
pH meter: 

:z_ 

Nuniber FishNolume: 
7 ·d % Mortality: 

10//2'..L 
0 

Total Pre-aeration Time (mlns): ____ _,:l'-•---------
Aeration rate adjusted to 6.5 ± 1 mUmin/L? (YIN): y 

Undiluted Samole WQ 
Parameters Initial WO Adjustment 30minWQ 

Temp'C 1<;.o / i'i.t\ 
pH 9.. 0 / IS· I 
D.O. (mg/L) "1.2 / 

"·· S" Cond. (µSiem) 161S / 1iol s 
Salinity (ppt) 0·8 I/ o.R 

Concentration # Survivor!? Temperature ('C) Dissolved Oxygen (nig/L) pH Conductivity 
(µSiem) 

1% v/vl 1 2 4 24 48 72 96 0 24 48 72 96 0 24 48 72 96 0 24 48 72 96 0 96 

Ct\ I o /0 IC fO 15'.0 1i;.~ 151° IS'.~ I>"' ... •"\ iq,q G/ I J/' ~-.f "'{j "'t· 0 (, .1 (,. '.1 1-:" 7.2- :rs <(o 

100 /0 /C 10 
I• 15.0 /}.~ "10 /!;) o ".~:"' q) 1"1.11 ?.'i 'I, i' 1,• S·( g,3 c:.. 2- P-( ~.~ Hie; /J"g I 

. 

Initials 'f·~ ··~ """ 
r,,... i::c_ h ,w, ~ oL Et '" .. . F1.- £( EL- , . . . t'.< E'C.. t L. 

Sample Description/Comments: c\esAr 1 \li,~j ~\'UJ\ , "" ~\t'*\t , 19J~~\ 

Fish Description at 96 h A \I f1s~ °'\'~ ~ 0.( "'ec1\tk.1 Number of Stressed Fish at 96 h --'-'----------

Other Observations: ___________________________________________ _ 

Reviewed by: ~ Date Reviewed: h U, ~i(.. 

Version 2.3; Issued February 29, 2016 Nautilus Envlronmental Company Inc. 



Daphnia magna Summary Sheet 

Client: 

Work Order No.: 

Sample Information: 

Sample ID: 

Sample Date: 

Date Received: 

Sample Volume: l '?" 2-DL I 

Test Organism Information: 

Broodstock No.: 

Age of young (Day 0): 

Avg No. young per brood in previous 7 d: 

Mortality(%) in previous 7 d: 

Days to first brood: 

NaCl Reference Toxicant Results: 

Reference Toxicant ID: 

Stock Solution ID: 

Date Initiated: 

48-h LCSO (95% CL): 

<24 h 

D 

Start Date/Time: ~~v'isf I 0o. 1-D! b e I boS:~ 
Test Species: __ _,O"'a"'p"'h'-'n'-=ia'-'m"'a"'k"'n~a---

Set up by: __ ,_,_l'l...u.! ~---

Test Validity Criteria: 

:2: 90% mean control survival and/or mobility and S2 
daphnids exibit immobility and/or mortality in any 
single control replicate. 

WQRanges: 

T ('C) = 20 ± 2; DO (mg/L) = 3.6 to 9.4; pH = 6 to 8.5 

Reference Toxicant Mean and Historical Range: L\:,l.. ( '?, 2- S.fo) g/L NaCL 
Reference Toxicant CV(%): \5 

---"""-----------~ 

Test Results: 

Reviewed by: 
Date reviewed: __ ~_·-A--~-· -+r-/u_1_-1P 

Version 1.5; Issued Sep. 30, 2015 
Nautilus Environmental Company Inc. 



Freshwater Acute 
48 Hour Toxicity Test Data Sheet 

If<:.\< (G-\i.o) Start Date!Time: f>.~cJ~-\' l B ((.Pl Ive I b 0 sii 
E.-\-1-INA O'f;_ W S- '2-ollo-o~--0°1--N No. Organisms/volume: __,_1-"'of21J"'2""o"'m""L=-------

I b Bfun Test Organism: ;D"'.m!.!:a~g"'n"'a _______ _ 
Set up by: __ 'il'-":..:l,,:::;_ ______ _ 

Client: 

Sample ID: 
Work Order No.: 

Thermometer: ·\-e"\f' ·-<; DO meter: \:>v·-LI ~ pH meter: pi-\ -l I") Cond./Salinity: C-2.,.) 3. 

Concentration Number of 
Live Organisms 

Rep 

A 

B 

c 
D 

A 

B 
c 
D 

A 

B 

c 
D 

A 

B 

c 
D 

A 

B 

c 
D 

A 
B 

c 
D 

Technician Initials 

24 

\0 
Cl 

[0 

\0 
·o 
·o 

Hardness* 

48 

·O 

1.0 
10 

fo 
0 

0 

No. 
Immobilized 

48 

0 

c 

A!kalinitv* 

Concentration •1mo/L as CaCo3l 

Control IMHWl '16 ·11. 
Hiahest cone. "Z..'-f 4 <, eO 

Hardness adiusted ' 

Comments: 

Temperature 
('C) 

0 24 

Temo ('Cl 

DO lma/Ll 

1H 
Cond (US/cm 

Sa!initv fnnt) 

Dissolved oxygen 
(mg/L) 

1mr1a ~ 

?A), S 
q,g 
fli, I 

"> "\ \ 
0, "'> 

pH 

"'1-11Usrmen 

I S. .,,.,:," '-
! ~r"'-f!o.I\ ) 
\, ' 

Conductivity 
(µSiem) 

usten 

-u;·). 
9,~ 
.,,,;, ,,,, 
S'f'O 
0. ".!, 

Mortality: Heartbeat checked under microscope tJ ;;i 

Sample Description: s\1·~~ '\-tl\ow r.\ouf', cl.L"'1'
1 

"'" ~•Ao(){' 
1 

f\n 

Batch#: <'.f'\/'u<>\;\, \\- 7-d previous# young/brood: '],o Previous 7-d Mortality (%): ___ JJc__Day of 1st Brood: ___ 9-+--
Reviewed by: 

Date reviewed: ___ ~-~-'2£"-+f-""Zo'-"-"-t=(,,'------
Version 1.8; Issued February 29, 2016 Nautilus Environmental Company Inc. 



Daphnia magna Summary Sheet 

Client: 

Work Order No.: 

Sample Information: 

Sample ID: 

Sample Date: 

Date Received: 

Sample Volume: 

Test Organism Information: 

Broodstock No.: 

Age of young (Day 0): 

Avg No. young per brood in previous 7 d: 

Mortality(%) in previous 7 d: 

Days to first brood: 

NaCl Reference Toxicant Results: 

Reference Toxicant ID: 

Stock Solution ID: lbNe>.O\ 
Date Initiated: 

48-h LC50 (95% CL): 

<24 h 

Start Date/Time: I\ vf&u.'.sf I '?i ! 1..-0 I b @I b to~ 
Test Species: __ ...!O~a~p~h~n,,,ia"'m"'a"'g"-n"'a'----

Set up by: _'{-'-'4~L'------

Test Validity Criteria: 

;':.!: 90% mean control survival and/or mobility and S2 
daphnids exibit immobility and/or mortality in any 
single control replicate. 
WQ Ranges: 
T (°C) = 20 ± 2; DO (mg/L) = 3.6 to 9.4; pH = 6 to 8.5 

Reference Toxicant Mean and Historical Range: l\:,1.. ( ?, 2-S.lo) g/L NaCL 
Reference Toxicant CV(%): 15 ---'""'--------------

Test Results: 

Reviewed by: Date reviewed: __ Aug_->r_7.--_~""''~'?-0_·_tC,, 

Version 1.5; Issued Sep. 30, 2015 
Nautilus Environmental Company Inc. 



Freshwater Acute 
48 Hour Toxicity Test Data Sheet 

Client: 
Sample ID: 

\fck C G-ko} f>.~cJ'i:.-\' ti 1 v II., f 1610"'-
No. Organisms/volume: -'1""0J2'dc=2=om"'. :L _______ _ 

Start Date!Time: 

Work Order No.: Test Organism: _,,D'".m=ag.,n"'a,___ _______ _ 
Set up by: __ '~!"_~_t.-________ _ 

Thermometer: -\-e"'\f ·- 'S- DO meter: t>\l-2.{?:, pH meter: f'i-\ -I I) Cond./Salinity: (-2-) '3. 

Concentration Number of 
No. 

Live Organisms 
Immobilized 

Rep 

24 48 48 

A l-0. tP 0 

B Iii JO 0 

c 10 JO 0 

D 

loo A to to ~ 

B 10 10 0 

c \J lo 0 

D 

A 

B 

c 
D 

A 

B 

c 
D 

A 

B 

c 
D 

A 

B 

c 
D 

Technician Initials 

Hardness* Alkalinitv* 

Concentration •1m< /Las CaCo3) 

Control IMHW\ ')I,, ....., (, 

Hiahest cone. '1'2.o 7,10 
Hardness adjusted 

Comments: 

Temperature 
('C) 

Dissolved oxygen 
(mg/L) 

pH Conductivity 
(µSiem) 

0 24 48 0 24 48 0 24 48 0 48 

ws ·1..£>.01.,_p t'o-5 ~A .?-•~ .1 1:1 ~'.'! ! 2>'> I :s "~ 
c,• \!' : . ' < .<; . · ;·.· .. ·: ' I : ·:·;::: i::;t•:.;s I ''.i 

'>;.·:··\ !>''·:--.·.< '.····:·:1· .. ·,.~;.\~;:, : .. :·:-_.''-{ , ':\ L<; •-" ··; <°"'.,;<·.-.' r\''.·;:'>_, 

.,. >-';,·-,_ .. _·_-_: __ :· __ ;>" <{'./;}>- ->{c,-·<_-: >:;'.,_: __ , ., .. ,, ·-·-·.:.\-. ;_:·>>---- .:,_,,, .<\::/_·:~------

UJ-'S ·7JJ..=J '1>,o q.o ~ !,.., .!!..?I '0- 0 ~-.:> A "2 II.iii b=t' 

. 

. 
. · . 
... 

·.· 

·: < •• . ::. · .. ·:: •. : • • . . •.••• ·. ~ 

.·;;..1 : ;;_,:.:. ·.•· I ... ·. i)' :> ·: . . 
. • • . •• •• • .. . ::· :::-.• .... •• i•:.• • 

. 

..... I 
, ·:<: , I_, -

-' - -- - ,. --\:_:- ,,,:,-<-_, - : >>_\_\: --, ::J <-_-;::;-::~Y --:(--,~c --<>: - --

:~---<-:.:_<I>- ., ----1-:- ·-- - _·. :·--------: ,::- ---· --- :> :-- -:_,•-.-;·.·--- :':-:--:-------

1rn 1a1 us men USteu 

Temo ('C) <.,.0-<; U-5 
DD (mall\ ID. I f., 

""'" '1-o 
OH l.'\ I CAL>'-"-fl.ol\ ~-0 

Cond (uS/cm 11~1s " Voll 
Salinity font) 0 of, b.. f', 

Mortality: Heartbeat checked under microscope /II D 

Sample Description: .s\i".)"'1- '.)"-'.Jl,'"'1 cJcw-, d..1. ctf' l """' oa\i; c.- I l\Q 

Batch#: 0 '"\!'ZA> l\ol\ 7-d previous# young/brood: ?..o Previous 7-d Mortality(%): 0 Day of 1st Brood: __ ~'\~-
Reviewed by: Date reviewed: ____ ~~-+',___U'_,_, -~ __ f;_loi ___ _ 

Version 1.8; Issued February 29, 2016 Nautilus Environmental Company Inc. 



Client: -\-ec\A. 
W.0.# \ \::"~\.o'¢, Hardness and Alkalinity Datasheet 

Alkalinitv 

Sample (ml) 0.02N (ml) of 0.02N 
Subsample Date Volume HCUH2S04 HCL/H2S04 

Sample ID Date Measured (ml) used to pH 4.5 used to pH 4.2 

"'k-W'l\I) i.<...\JS_ ~ .... \11\b 1' •• , ,i<>-fll:i ·so IS ;l.- I'>,'-\' 
-

'L<> ll.·--0'0--o°I_• 

Gt\ Lr.:.\ W'.).,_ \.\\.• 11 IH. i;, .. ,_\@J!O 1cw 1_ 2. ~·-; 
">~I\, "1.'lil·-O'Lll 

M'nw h,,., .1~11 <~ 11.-v. • I~ II <o S'a ',3. ·"' 4-0 

Notes: CD b'11"°"' nl kn (DO ""'L 
""' 

t>r.. W<J...fi ( 
,.--~~~~~~~~~~~~~~~~~~~~~~~~ 

Reviewed by: ~ 

Version 1.1 Issued July28, 2016 

Hardness 

Volume of 
Sample 0.01M Total 

Total Alkalinity Volume EDTA Hardness 
(mgllCaC03) (ml) Used (ml) (mgll CaC03) 

~oc 5o 12... 2- '2..<.f c..f . 

"3lo 161' 9. :z,. '12..D 

·71., 50 Lf:. '€> '16 

Date Reviewed: h z.r: Z-0 I (.,, 
I 

Technician 

35 

S5 

\,/>v\{... 

Nautilus Environmental Company Inc. 



-------------------------------------------;;;;----~·-;;1--------------------------------·---- ------- --~--------~ 

Teck 
COCJD, I GHO Q3to~ - -TTURNAROuNDTIMn, I -------- -~~:--- __jl§S_H_J_-______ ____ J 

! PRO.fE.CT/G_~!_E:_NT INFO · I -LADC)RATORV' 'f .0'.l"HER INFO_ 

1-----·-------·----.. --Facili.!¥_£f3_!11e q-recnhills Operati~~-------------------------- --~~~~.:._ Na°:~.s--~~ronm~~---·---- . EDD dleJiv~rr:_-~----------
----~ .. --_ .. ___ Project Manager~~ St~~~~-------------------------------···-- ____ !'.a~-~onf<:~~?'~ Pe~~--------·------ S~~.:_ __ _\Jeigh.s~~!~(~teck.~m EQuIS:@!:!Q __________ _ 

Email !elgh.stickney@teck.com Emnil Re~rt Format I Distribution 

~- --=:~~~_p~:~~ ;~;~:~=~~-~;~- ---1~:1~;rnda--: -=~:os:d~;i~~:~:~:~2:1~,- ==~=- -=~' ~;;~:ii~~~~=~i-~~ 
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8664 Commerce Court, Burnaby, BC V5A 4N7 

 

 

 

Acute Toxicity Test Results 

Sample collected November 15, 2016 
 

Final Report 
 

November 30, 2016 

 
 
 
 
 

Submitted to:    Teck Coal / Greenhills Operations 
Elkford, BC 
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SAMPLE INFORMATION 

Sample ID 

Dates 
Receipt 
temp. Collected Received 

Rainbow 
trout 

test initiation 

Daphnia 
magna  

test initiation 

GH_PC1_WS_2016-11-15_N 15-Nov-16 
at 1047h 

16-Nov-16 
at 1000h 

18-Nov-16 at 
1545h 

16-Nov-16 at 
1600h 3.8°C 

 

TESTS 

• Rainbow trout 96-h single concentration screening test  
• Daphnia magna 48-h single concentration screening test  

 

RESULTS 

Toxicity test results 

Sample ID Percent mortality in 100% (v/v) sample  
Rainbow trout Daphnia magna 

GH_PC1_WS_2016-11-15_N 0 17 

 

QA/QC 

QA/QC summary Rainbow trout Daphnia magna 
Reference toxicant LC50 (95% CI) 40.6 (34.1 – 48.4) µg/L Zn1 4.5 (3.8 – 5.4) g/L NaCl2 

Reference toxicant historical mean  
(2 SD range) 60.8 (22.0 – 167.6) µg/L Zn 4.1 (3.1 – 5.5) g/L NaCl 

Reference toxicant CV 66% 15% 

Organism health history Acceptable Acceptable 

Protocol deviations None None 

Water quality range deviations None None 

Control performance Acceptable Acceptable 

Test performance Valid Valid 
1 Test date November 14, 2016.  2 Test date November 2, 2016. 
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Report By:  Reviewed By: 
Yvonne Lam, B.Sc.  Edmund Canaria, R.P.Bio 
Laboratory Biologist  Senior Analyst 

 

 

 

 

 
 
This report has been prepared by Nautilus Environmental Company Inc. based on data and/or samples 
provided by our client and the results of this study are for their sole benefit.  Any reliance on the data by a 
third party is at the sole and exclusive risk of that party.  The results presented here relate only to the 
samples tested. 



 
 

 
 

 

APPENDIX A – Summary of test conditions 



 
 

 
 

Table 1. Summary of test conditions: 96-h rainbow trout (Oncorhynchus mykiss) 
single concentration test. 

Test species Oncorhynchus mykiss 
Organism source Hatchery  
Organism age Juvenile 
Test type Static 
Test duration 96 hours 
Test vessel 20-L glass aquarium 
Test volume 10 to 20 L (depending on size of fish) 
Test solution depth ≥15 cm 
Test concentrations 100% (undiluted) sample, plus laboratory control 
Test replicates 1 per treatment 
Number of organisms 10 per replicate 
Control/dilution water Dechlorinated Metro Vancouver municipal tapwater 
Test solution renewal None 
Test temperature 15 ± 1°C 
Feeding None 
Light intensity 100 to 500 lux 
Photoperiod 16 hours light / 8 hours dark 
Aeration 6.5 ± 1 mL/min/L 

Test measurements 

Temperature, dissolved oxygen and pH measured daily; 
salinity measured in the undiluted sample at test initiation; 
conductivity measured at test initiation and termination; 
survival checked daily 

Test protocol 
Environment Canada (2000), EPS 1/RM/13, with 2007 & 2016 
amendments 

Test endpoints Survival 
Test acceptability criterion for controls Survival ≥90% 
Reference toxicant Zinc (added as ZnCl2) 

  



 
 

 
 

Table 2. Summary of test conditions: 48-h Daphnia magna single concentration test. 

Test species Daphnia magna 
Organism source In-house culture 
Organism age <24-hour old neonates 
Test type Static 
Test duration 48 hours 
Test vessel 250-mL glass beaker 
Test volume 200 mL 
Test solution depth 6 cm 
Test concentrations 100% (undiluted) sample, plus laboratory control 
Test replicates 3 per treatment 
Number of organisms 10 per replicate 
Control/dilution water Moderately-hard reconstituted water + 2.5 µg/L Se 
Test solution renewal None 
Test temperature 20 ± 2°C 
Feeding None 
Light intensity 400 to 800 lux 
Photoperiod 16 hours light / 8 hours dark 
Aeration None 

Test measurements 

Temperature, dissolved oxygen and pH measured daily; 
salinity, hardness and alkalinity measured in the undiluted 
sample at test initiation; conductivity measured at test 
initiation and termination; survival checked daily 

Test protocol 
Environment Canada (2000), EPS 1/RM/14, with 2016 
amendments 

Test endpoints Survival  
Test acceptability criterion for controls Survival ≥90% 
Reference toxicant Sodium chloride (NaCl) 

 



 
 

 
 

APPENDIX B – Toxicity test data 



Rainbow Trout Summary Sheet 

Client: Start Datemme: 

Work Order No.: Test Species: Oncorhynchus mykiss 

Sample Information: 

Sample ID: 
&1-i-Pll _i;JS_z.oibi!·/I-N 

Test Validity Criteria: 
;;: 90%1 control survival 

WQ Ranges: 

Sample Date: /Jovt( ///;; T \C) = 15 ± 1; DO (mg/L) = 7.0 to 10.3; pH= 5.5 to 8.5 

Date Received: 

Sample Volume: I ,?(1' 0 L 
Other: •,. 

Dilution Water: 

Type: Dechlorinated Municipal Tap Water 
Hardness (mg/L CaC03): 

Alkalinity (mg/L CaC03): t 

Test Organism lnformati_on: 

Batch No.: 

Source: 

No. FishNolume (L): . 

Loading Density (g/L): 

vn,..c.ouvev lrl4Vl<I Tr•"-t H<rl'e:l...t1<'f 
0 p..L 

Mean Length± SD (mm): 
o. <6 

2. c(. J r· Range: _____ '-----31 ::!:. I 
Mean Weight± SD (g): o.JL-;- 0,03 Range: (). 2r ~ O,J-'f 

Zinc Reference Toxicant Results: 

Reference Toxicant ID: f<Til"5Lr ---.,..---------Stock Solution ID: 1&:.Zn02.. --:..=:::.:.:...:.=:.,--____ _ 

Date Initiated: /\.Jov t '-1/ 1 lo 
96-h LC50 (95% CL): 40. (, ( '34. I -l.J8-'I) Mj/1,, 

ReferenceToxicantMeanandHistoricalRange: ?.:,o,8 C22 .. o-lf>1 ·b) M.~/L z..., 
Reference Toxicant CV(%): Gfo, I •10 

------"'-~-'--'--"--------------

Test Results: 

V(v 

Reviewed by: Date reviewed: 

Version 1.4;.!ssued May29, 2015. 
Nautilus Environmental Company Inc. 



96-Hour Rainbow Trout Toxicity Test Data Sheet 

Client/Project#: 

Samplel.D. 

W.0.# 
RBT Batch#: 

Date Collected/Time: 

Date Setup/Time: 
Sample Setup By: 

T.fc..li.. Cot\ I (Ci 1+0) 

<;, H - FG ! -W 5 -"Lo\ t -11-/:r-iJ 
tt1t\iltb 
11011(, ~ 

IJ~v 4"/J_i ( Oj 1•lf:rt.. 
6-fovl HT1 ~ 1.<~rl 

EL 

Thermometer: (J;: tz_ :ii: L D.O. meter: 

pH meter: 

z 
Cond./Salinity: '2-

Number FishNolume: 10/17-L 
7-d % Mortality: l) 

Total Pre-aeration Time (mins): ____ _,,_,0'---------
Aeration rate adjusted to 6.5 ± 1 ml/min/L? (YIN): v 

Undiluted Sample WQ 
Parameters Initial WQ · Adjustment 30minWQ 

Temp °C i L(, 0 / / l{, I 

D.0. (mg/L) ", f / IQ' t) 

pH h, lj- / c;1.? 
Cond. (µSiem) l\ <,; I / l()t; \ 
Salinity (ppt) l:>S / Q.) 

Concentration #Survivors Temperature (°C) Dissolved Oxygen (mg/L) pH Conductivity 
(µSiem) 

(% v/v) 1 2 4 24 48 72 96 0 24 48 72 96 0 24 48 72 96 0 24 48 72 96 0 96 

ltl /o 11> ro (" /\(.• I 'f,o \I/,~ Jr>> iJ~o /O•V '),f qg [q. f q.); 6·t &.'! 1'P b·~ 6t 2.. =t ~l 
10() /o /0 Ii) 10 fY.> l'I,• \ (f, .. 

,,_. I r-0 01\-) ')./' 11 /tJ e., q.q 
~·' L(/ r-. ..P g.J Xl 105"\ I 06·1.. 

. 

Initials ~ ,..,. .F" tl tC. . ,;._ rt- T-L °El fir.. ;>... J;L \;.,. "£1. - A-> 0:1... <:c !;;<- 'f;c 

Sample Description/Comments: fuv, C<>i(Jvlf/4, {iJ~t i''"'i,'c,-\.J t>.iO, od~·1•/Ptf 

Fish Description at 96 h A/\ t~S ~ o.. py @iv' V\.Of!M td Number of Stressed Fish at 96 h f 
Other Observations: --------------------------------------------------
Reviewed by: ~ Date Reviewed: Ntni · Z q 'Vt; I {p 

Version 2.4; Issued September 9, 2016 Nautilus Environmental Company Inc. 



Daphnia magna Summary Sheet 

Client 

Work Order No.: 

Sample Information: 

Sample ID: 

Sample Date: 

Date Received: 

Sample Volume: 

G\-\ pc..\_wS-'1-0!l.-1\-15-rJ 
~""~r \S, '2..ol b 
l>to¥£0ni.f \ \0 t ?.ol6 

!1<1-0L 

Test Organism Information: 

Broodstock No.: 

Age of young (Day 0): <24 h 

Avg No. young per brood in previous 7 d: 

Mortality(%) in previous 7 d: 

Days to first brood: 

NaCl Reference Toxicant Results: 

Reference Toxicant ID: 

Stock Solution ID: 

Date Initiated: 

Start Datemme: NS>~~ \lo
1 

'l-D! 6 G ilo~ 
Test Species: Daphnia magna 

Set up by:_'_l:....'-_,_,\L~----

Test Validity Criteria: 

~ 90% mean control survival and/or mobility and S2 
daphnids exibit immobility and/or mortality in any 

single control replicate. 

WQRanges: 

T ('C) = 20 ± 2; DO (mg/L) = 3.6 to 9.4; pH = 6 to 8.5 

48-h LC50 (95% CL): 4,5 (".$.'{; -S',<\) g/LNaCL 

Reference Toxicant Mean and Historical Range":"''+o---, l_('-s_._l_-_S_.S-'-)__,.gi"'L""'N""ac::.:L'---
Reference Toxicant CV(%): IS --"-=''------------

Test Results: 

Reviewed by: Date reviewed: 

Version 1.5; Issued Sep. 30, 2015 Nautilus Environmental Company Inc. 



Freshwater Acute 
48 Hour Toxicity Test Data Sheet 

Client: __ '"'f~e~"~\<~'~--------
Sample ID: 6-tl-f?G\ _w'>- ""Ii.-\\-\ S_,__I\) 

Start Date/Time: 1\1{)\i'flM,W llo, V>lb e lbooh_ 
No. Organisms/volume: _,1.:<0:.:,i2"'0"'0m=L _______ _ 

Work Order No.: l\o) 'V-1 S b Test Organism: .=D~.m=ag.,,n_,,a,__ _______ _ 

Set up by: _....x"'-~-------

Thermometer: ~ ~ S DO meter: l)o-} pH meter: pH- '$. Cond./Salinity: C - 3 
Concentration Number of No. 

Live Organisms Immobilized 
Rep 

24 48 48 

A IO i-0 f) 

B lo LO ;() 

c ro [O 0 
D '" 
A t·" ~~. z 
B 10 '\-

100 

c 10 c,_ ~ I 
D 

A 

B 

c 
D 

A 
B 

c 
D 

A 
B 

c 
. D 

A 
B 

c 
D 

Technician Initials 

Hardness* Alkalinitv* 
Concentration *<m~IL as CaCo3) 

Control IMHWl CJ(... l,I. 
Hiahest cone. "l c, () '1!-\:'2... 
Hardness adiusted 

Comments: 

Sample Description: 

Temperature 
(°C) 

Dissolved oxygen 
(mg/L) 

)i ·.·· 

:-. - ;, .. :.-_'. :::.,·.~/:> :::_.'_"·.>·"·:·. <' ': ._.-__ -,;_-
' . . <' . > ... <·': •. ·. 

.• : •••. ;.0;.•\ :···.··· •. ,/.······· 
. . . . ...... ... . . .. ,,.. ..... . 

\. \ ... '<.). .. } 1·· • / . .r ·· .. 

pH Conductivity 
(µSiem) 

0 48 

)';•>• '•••'-• ·. ,. ... . > j, .•. / . 
-_, ___ ;: · .. ' :._· ::_.·,," »i· .:r:_:,·;-· .. li;_::{:: ... ~_:i:'.: 

'.':•.··· . ·}<' ..•. ''·( •..• . .•. 

us men 

Mortality: Heartbeat checked under microscope \!f& 
c\\i~f rd\cv\c..-\'O~, """ ~of'' 

Batch#: Lo l'1. HoG 7 -d ~~ ~ young/brood: -~\ l~_ Previous 7-d Mortality {% ): _ __,(),,___ __ Day of 1st Brood: 

~ Date reviewed: __ _,_N-'(J'l"-'--_· _?.._1+?/C.=..:...:.llt ____ _ Reviewed by: 

Version 1.8; Issued February 29, 2016 
Nautilus Environmental Company Inc. 



Client: ~c\( 

W.0.#: I ~I 21.\5 6 Hardness and Alkalinity Datasheet 

Alkalinitv Hardness 

Volume of 
Sample (ml) 0.02N (ml) of 0.02N Sample 0.01M Total 

Subsample Date Volume HCUH2SO, HCUH2S04 Total Alkalinity Volume EDTA Hardness 
Sample ID Date Measured (ml) used to pH 4.5 used to pH 4.2 (mg/lCaC03) (ml) Used (ml) (mg/l CaC03) Technician 

G-H Pc l _14:;.. A.-..lblV-- ~Lv !{;,/{+. 30 12..,, 3 \L,.'.J '2'f7- 10\Y t::{' 'i 1'1D '-'S 
Jo\ 1..-11·-l~J\) 

,A\,.\W fvW, \lolvo MJ'lbl 1C '5-v -<, '<-+ >S 6l" 'So 4,ll:J "7 (., "'"""'--

. 

Notes:© DT\ll'ttp\ {o f<:iO ,,,_L ;,..j 1Y~ W<-\.f'.ef'. 

Reviewed by: 
@".,,-- Date Reviewed: 1'./0i · "?€:'1 Zf}/(/J 

Version 1.1 Issued July 28, 2016 Nautilus Environmental Company Inc. 



 
 

 
 

APPENDIX C – Chain-of-custody form 



r~~c I of 

Teck 
" 

ft COCJD: I GHO Q4 Tox PCI reQular 
' d· RUSH: ;) 

F.acility Name Greenhills Operations _ ·· - _ Lab Name NaufilUs Environmental _ ·· ... ,. EDD deli-Very: L Project Manager Leigh Stickney Lab Contact Krysta Pearcy Site: lleigh.stickney@teck.com l,?Qu!S: IGHO ] 
Email leigh.stickney@teck.com Email Report Format I Distribution 

Sample ID 

Address PO Box 5000 ... Address 8664 Commence Court j Yes IPDF I Yes I Excel 

City! Elk ford 
Postal CodelVOB !HO 

Phone Numberl250 865 3274 
iS'litMJElEJi:OJJW!fjijl~f 

Samole Location 
Field 

Matrix 

0 

g 
~ 

I 
~ 
0 

] 
:r 

Province I BC 

Country I Canada 

Date 
Time 

G.4hr) 

Impena! Square Lake City Emai I 1 : I !eigh_stickney(alteck<:om 

CityjBumaby IProvincelBC Email 2:i;e,.in.wokhuk@1eck.com 

Postal CodelV5A4N7 [Country lean Email 3:lsean.beswick@teck.com 

Phone Number PO number! 427042 
i:~t-" 

Please indicate below Filtered, Perserved or both (F, P, F/P) 
~ #NIA I #NIA I p I #NIA I #NIA I #NIA I #NIA I #NIA I #NIA I #NIA I #NIA 

G=Grab I #Of 
C"'Comp I Cont 

'ii"J = ~<i' b 
• _g 
-~= 
"'.fl 
- >; 

~! 

"" ,fl 
~ • 
"' •• c 

" ~ • ~ -" ~ 

u 
ii' 
~ 

;;: 
@J 
• ·a 
"E..c 
.g iE 
• >; " . • ~ ~ 
~-

.€ 
·" ~ 
.::: ---c ~ 
0 C' Be 
"'E 
u~ 
wE ... ~ 

~ 
·9... 
R 
~ 

,. 

GH_PCI_ \VS_2016-I t~IS_N GH_PCI WS N 15-Nov 10:47 G x x ' I I 18,'(f I J)l2C 

f---

1---- il--~r-~1-----t~--t~-+~-t-~+---1 

~~+---.-+--+----+---!--·: -+~-1~~t--~.-+~--1 
-ul ·-· :::r 1.0 

_1 I~ 
,-----,~ 

:;1'.·;~1¥J!Tff;(}\t7Yl' f0XDD1T~, !l:<l!l!m1i~!lml8ll: ll!li!!'llt~CJl!!!llll .!llilafi@fffi™R1'JJ~ij~j!i&fl~Vli'iJ?I ,i<J,., 1?{;:,j'i:(<;\Jiftn~:~~ i'.<'J:: 

Cl Po,v 
1 

l,f.-) )\!\__ ~ (':,--{, ) !.ri 10 :oo, 
c~ [,,/fl( 

1 
so ,,,,ct 

oc\ov-11 SS 

/' 01-j; Cv1J IJ\ tc ( ) f++fG 
---~~ -'-- ~:3==+===J 

l~M!~i~tJ,:·,fil§!l!rf~p: ',~JIDl'. 9Jl!XiJJ !liJ !~ ilHl 1 
1 

-------~R~' ~"~1"~' ~de~fa~u~lt4X"-j Sampl 's N ·1 !\ r---. ' ,,\ M b.I # /) ·;-(, ,~;r L c:..i d ,,(. 
Priority(2*3businessdays)-50o/osurcharge er ame f \.._\_ ___ ~IJ _ _>l.A/'>-- ,.__~ ,,-

0 ie £--'-::JLJ A"'.?-~ -J !.?-"~ \- r 
Emer enc s I • s· ~..=:=:=::.,__·.--~- ___ _,,, · ~ W\ 

I D 
amp er s 1gnature ~~ '::----. \ Dateff1me ,-....._ \ ~- r ~)- ·\·.o:.:- - , ·--

For Erner enc < a " ·~.>,"- \ .._____J'.:•.-1 .._____. ,J ,-
/-) 

~---_..../ ' 

- / 



 
 

 
 

END OF REPORT 



 

 
8664 Commerce Court, Burnaby, BC V5A 4N7 

 

 

 

Acute Toxicity Test Results 

Sample collected December 5, 2016 
 

Final Report 
 

December 20, 2016 

 
 
 
 
 

Submitted to:    Teck Coal / Greenhills Operations 
Elkford, BC 
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SAMPLE INFORMATION 

Sample ID 

Dates 
Receipt 
temp. Collected Received 

Rainbow 
trout 

test initiation 

Daphnia 
magna 

test initiation 

GH_GH1_WS_2016-12-05_N 05-Dec-16 
at 1601h 

07-Dec-16 
at 1112h 

08-Dec-16 at 
1340h 

08-Dec-16 at 
1600h 1.2°C 

 
 

TESTS 

• Rainbow trout 96-h single concentration screening test  
• Daphnia magna 48-h single concentration screening test  

 

RESULTS 

Toxicity test results 

Sample ID Percent mortality in 100% (v/v) sample  
Rainbow trout Daphnia magna 

GH_GH1_WS_2016-12-05_N 0 0 

 

QA/QC 

QA/QC summary Rainbow trout Daphnia magna 
Reference toxicant LC50 (95% CI) 39.4 (32.2 – 48.4) µg/L Zn1 4.2 (3.7 – 4.8) g/L NaCl2 

Reference toxicant historical mean  
(2 SD range) 58.3 (21.0 – 161.7) µg/L Zn 4.1 (3.1 – 5.5) g/L NaCl 

Reference toxicant CV 66% 15% 

Organism health history Acceptable Acceptable 

Protocol deviations None None 

Water quality range deviations None None 

Control performance Acceptable Acceptable 

Test performance Valid Valid 
1 Test date: December 2, 2016; 2 Test date: December 14, 2016 
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Report By:  Reviewed By: 
Yvonne Lam, B.Sc.  Edmund Canaria, R.P.Bio 
Laboratory Biologist  Senior Analyst 

 

 

 

 

 
 
This report has been prepared by Nautilus Environmental Company Inc. based on data and/or samples 
provided by our client and the results of this study are for their sole benefit.  Any reliance on the data by a 
third party is at the sole and exclusive risk of that party.  The results presented here relate only to the 
samples tested. 



 
 

 
 

 

APPENDIX A – Summary of test conditions 



 
 

 
 

Table 1. Summary of test conditions: 96-h rainbow trout (Oncorhynchus mykiss) 
single concentration test. 

Test species Oncorhynchus mykiss 
Organism source Hatchery  
Organism age Juvenile 
Test type Static 
Test duration 96 hours 
Test vessel 20-L glass aquarium 
Test volume 10 to 20 L (depending on size of fish) 
Test solution depth ≥15 cm 
Test concentrations 100% (undiluted) sample, plus laboratory control 
Test replicates 1 per treatment 
Number of organisms 10 per replicate 
Control/dilution water Dechlorinated Metro Vancouver municipal tapwater 
Test solution renewal None 
Test temperature 15 ± 1°C 
Feeding None 
Light intensity 100 to 500 lux 
Photoperiod 16 hours light / 8 hours dark 
Aeration 6.5 ± 1 mL/min/L 

Test measurements 

Temperature, dissolved oxygen and pH measured daily; 
salinity measured in the undiluted sample at test initiation; 
conductivity measured at test initiation and termination; 
survival checked daily 

Test protocol 
Environment Canada (2000), EPS 1/RM/13, with 2007 & 2016 
amendments 

Test endpoints Survival 
Test acceptability criterion for controls Survival ≥90% 
Reference toxicant Zinc (added as ZnCl2) 

  



 
 

 
 

Table 2. Summary of test conditions: 48-h Daphnia magna single concentration test. 

Test species Daphnia magna 
Organism source In-house culture 
Organism age <24-hour old neonates 
Test type Static 
Test duration 48 hours 
Test vessel 250-mL glass beaker 
Test volume 200 mL 
Test solution depth 6 cm 
Test concentrations 100% (undiluted) sample, plus laboratory control 
Test replicates 3 per treatment 
Number of organisms 10 per replicate 
Control/dilution water Moderately-hard reconstituted water + 2.5 µg/L Se 
Test solution renewal None 
Test temperature 20 ± 2°C 
Feeding None 
Light intensity 400 to 800 lux 
Photoperiod 16 hours light / 8 hours dark 
Aeration None 

Test measurements 

Temperature, dissolved oxygen and pH measured daily; 
salinity, hardness and alkalinity measured in the undiluted 
sample at test initiation; conductivity measured at test 
initiation and termination; survival checked daily 

Test protocol 
Environment Canada (2000), EPS 1/RM/14, with 2016 
amendments 

Test endpoints Survival  
Test acceptability criterion for controls Survival ≥90% 
Reference toxicant Sodium chloride (NaCl) 

 



 
 

 
 

APPENDIX B – Toxicity test data 



Rainbow Trout Summary Sheet 

Client: 1 tclc 

Work Order No.: 

Sample Information: 

Sample ID: 

Sample Date: 

Date Received: 

Sample Volume: 

Other: 

Dilution Water: 

G H _ ('141 Jv$ _ )..1 ! l -12 -o ~ _fJ 

DP< r; //{, 
ou1 /10 

Start Date/Time: Dec S 

Test Species: Oncorhynchus mykiss 

Test Validity Criteria: 

~ 90% control suivival 

WQRanges: 

T ('C} = 15 ± 1; DO (mg/L} = 7.0 to 10.3; pH= 5.5 to 8.5 

Type: Dechlorinated Municipal Tap Water 
Hardness (mg/L CaC03): 

Alkalinity (mg/L CaC03): s 
Test Organism Information: 

Batch No.: 

Source: 

No. FishNolume (L): 

Loading Density (g/L): 

Mean Length ±SD (mm): 
Mean Weight ± SD (g): 

VC\t'ltOL\V(v Is \o,virl T n1( ,-1 1·l0Jctier'( 
iO }ZL. 

0. )'; 

Zinc Reference Toxicant Results: 

Reference Toxicant ID: 

Stock Solution ID: 

Date Initiated: Deel lib 
96-h LC50 (95% CL): 

Reference Toxicant Mean and Historical Range: 

Reference Toxicant CV(%): 

Test Results: 

({j~<J' r" )• ,_ " "' r.:: lt-i 'J' \ , 

Range: __ ?~.L--_-_>_~_q~--
Range: _0_.J_<_i-_-_0-",I;'-/'.,,._ __ _ 

Reviewed by: Date reviewed: 

Version 1.4; Issued May 29, 2015. Nautilus Environmental Company Inc. 



96-Hour Rainbow Trout Toxicity Test Data Sheet 

Client/Project#: '\-eek.. 
Sample 1.0. 

W.0.# 
RBTBatch#: 

&H-G+l i-IJ\ ,i11l -iL- u), 1.J 

Date Collected/Time: 

Date Setup/Time: 
Sample Setup By: 

Thermometer: CE fZ # 2., 
Cond./Salinity: 2... 

-~---

/llS2'/-
l)Cl'ill(IJ) 

Vet <; f /b ~ 1601 I, 
QR ~J(~ -(6) Bl.£e>i,,. 

E: C-- I ~ \.111> I '1"1 t'.....-· 

D.O. meter: 
pH meter: 

2 

Number FishNolume: 10/1il-
7-d % Mortality: 1. r 

---=---------~-Tot a I Pre-aeration Time (mins): "3 O 
--=-~--::---------Aeration rate adjusted to 6.5 ± 1 mUmin/L? (YIN): y 

Undiluted Sample WQ 
Parameters Initial WQ Adjustment 30minWQ 

Temp°C i'f.o / 1'f,O 
pH ~- \ / 511 
D.0. (mglL) 10. v / };0, '?.., 

Cenci. (µSfcm) 14Se>.. / l 'f So 
Salinity (ppt) <D.\ I/ <0, 'l 

Concentration #Survivors Temperature (°C) Dissolved Oxygen (mgfL) pH Conductivity 
(µSf cm) 

' 

(% vfv) 1 2 4 24 48 72 96 0 24 48 72 96 0 24 48 72 96 0 24 48 72 96 0 96 

Cf I 10 (0 /o \0 \Yn /Sc• (G\. 0 k))D \'>,.,. \0, 't 1.f.q <f, ~ 
'" ,r '\~ 

(a-1 &f1 \, k (,Ji 1, I 2£... -s1 
100 10 /0 /::.> l<> ll\.o 1J:Q IS\," 

,~~, c \So \0<? 1.~ 9;';( '), J '"" ~ 'i ...... .F-1 ;: '/.; t1-- 1 '-fSO '"'''2--' 

Initials 'fl "- ,._ •\"""'- EC. ;:;._ A- ,..... J\A,I..:. Ee ~(.- ")- h- .\.WI.. EC T·l ,,__ ,,__ \,\""' EL \1\-IL 

Sample DescriptionfComments: 
. A C!>>t \ l/~t1r 1 L<J/~·le1'1 N• >Jf><-1-r1 ": /vo f'Ctri:~fc,i,I'<, 

Fish Description at 96 h 0\ \\ ~ '>\P!Mif /\()fl.NI,\ Number of Stressed Fish at 96 h ¢ 

Other Observations: -----------------------------------------------
Reviewed by: ~ Date Reviewed: ~ l1 

1 
21J t(; 

Version 2.3; Issued February 29, 2016 Nautilus Environmental Company Inc. 



Daphnia magna Summary Sheet 

Client: 

Work Order No.: 

Sample Information: 

Sample ID: 

Sample Date: 
Date Received: 

(, \-\.... ~ ' _ -w S. ..... :Z-0 i \,-' 7::oS-!V 
tlt1 u .w,,,,,c -s • ?A< 6 
\l.eu.~ 1 ', (,.ii \.lo 

/ -.,cz-0 L ' Sample Volume: 

Test Organism Information: 

Broodstock No.: 
Age of young (Day 0): <24 h 
Avg No. young per brood in previous 7 d: 
Mortality{%) in previous 7 d: 0 

Days to first brood: 

NaCl Reference Toxicant Results: 

Reference Toxicant ID: 
Stock Solution ID: 
Date Initiated: 

48-h LCSO (95% CL): 

Start Date/Time: '\);! 91 M.0. ( 'O: L..o i \9 e_ l b 0:> (,.,, 

Test Species: Daphnia magna 
Set up by: '\--\ L. 

Test Validity Criteria: 

~ 90% mean control survival and/or mobility and S2 
daphnids exibit immobility and/or mortality in any 
single control replicate. 

WQ Ranges: 

T (°C) = 20 ± 2; DO (mg/L) = 3.6 to 9.4; pH = 6 to 8.5 

Reference Toxicant Mean and Historical Range: "-\-- \ ( ?,.1-5-S) g/L NaCL 

Reference Toxicant CV(%): _ __,_\~>"-------------

Test Results: 

Reviewed by: Date reviewed: 

Version 1.5; Issued Sep. 30, 2015 
Nautilus Env!ronmental Company !nc. 



Freshwater Acute 
48 Hour Toxicity Test Data Sheet 

Start Datemme: \)? (Q """'* r ~ I io t b e I ~DO~ 

Thermometer: 1.€;v.p-S DO meter: l)O- 2-f ?> 

Concentration Number of 
Live Organisms 

Rep 

A 

B 

c 
D 

A 
B 
c 
D 

A 
B 
c 
D 

A 
B 
c 
D 

A 
B 
c 
D 

A 

B 
c 
D 

24 48 

lo (CJ 

Io 0 

\I:> ·o 

0 /0 

•O /o 
/0 

No. 
Immobilized 

48 
0 

0 

0 

0 

0 

;::, 

Technician Initials \\V..L I'> P-. 

Hardness* Alkalini!v• 
Concentration .*(m< /las CaCo3) 

Control IMHW\ (l.'.)O 1~ 

Hiahest cone. 1011'.:> u-, .. 
Hardness adiusted 

Comments: 

No. Organisms/volume: --'1_,,0/"'2°'0"'0m"""L __ _;_ ____ _ 
Test Organism: .=D:.:c.m=ag"'n"'a,__ _______ _ 

Set up by: "t"l·L-

pH meter: pH-113. CondJSalinity: C- 2-(3 

Temperature 
('C) 

Dissolved oxygen 
(mg/L) 

pH Conductivity 
(µSiem) 

Mortality: Heartbeat checked under microscope r';:;, 

Sample Description: CUlf, - A t.~ r - ~ r " "'~ ' •'VJ \ 0 I 

Batch#: I l 1 .. :~ I \,, I\ 

Reviewed by: 

v 
0 Dayof1stBrood.: ___ °(_,··,__ 

Date reviewed: ~· 1 q J-0 I iP _______ .._ _______ _ 
7-d previous# young/brood: \ 1 
~ 

Previous 7-d Mortaltty (%): 

Version 1.8; Issued FebruaJY29, 2016 
NautUus Environmental Comoanv Inc_ 



Client: -G~J: 

l 'I'' ' W.0.#: o )7,c., Hardness and Alkalinity Datasheet 

Alkalinitv Hardness 

Volume of 
Sample (ml) 0.02N (ml) of 0.02N Sample 0.01M Total 

Subsample Date Volume HCUH2S04 HCUH2S04 Total Alkalinity Volume EDTA · Hardness 
Sample ID Date Measured (ml) used to pH 4.5 used to pH 4.2 (mg/lCaC03) (ml) Used (ml) (mg/l CaC03) Technician 

<'>· H - C, l-l '.L-"" lloc. 'I, /l(o Q-lc~/10 :50 15.3 13. s ?62- ( ()ILJ 10.'? 10·1-o JS 
..,,~ ik--\'2..-bS-1'> 

/-A\J..w t'ilr, ~/ [L !).,,:ell & Sv ~.b ~.I lo -c;: 0 s;,o loo "f"V<.__ 

Notes: 0 L)t/~J -n~ 1001'1-1.C l<V/ ,DJ. 
' 

c...-~.v>t~/ 

Reviewed by: ~ Date Reviewed: ~ - { (p VO I (.,, 

Version 1.1 Issued July 28, 2016 Nautilus Environmental Company Inc. 



 
 

 
 

APPENDIX C – Chain-of-custody form 



P~gc l of 

Teck 
COCID: l GHOQ41ox TURNAROUND TIME' re)l;ll!ar RUSH: 

~ i'RO.JECT/CLIENT IN1''0 ! LABO RA TORY I O'flIER~INFO 
Facility NMne Greenhills Operations Lab Name\Nauf1lus Environmental EDD delivery 

~~~~~~~-----=~~;:;,-=~:~ ~~~~~~;:,;;;;:_--=_-==~===-~ -- =---~---= -=~~·b_c~:~.'.:;K,y''"-:::~ -:_==~-- -=-~~=~=h ,,,~~i!::~~lo~~~~:;~~~:~ ---==- == 
----. -. -----------Address yo B~_S0?,9_.-------··------·----------- ---------~d<lr~~6-~ ~ommencc ~o-~~;------·- -----------~kQ~- 1

_. _!'~J_!ixceL_C: ________ _ 
---------------------- ----------------·------ ___ ------ ---------·--J~enal S~are Lake City____ _ _________________ Email l: Jeighstickliey@~~~,0.:'EL ________ _ 

·-===~==-=---=-=- P~·;w ~~:l~~~~-IO ----=~----~---~~~;.!~ada -=- ~-·p;;~l-~~~ ~~:~i7 ----=~~ ~0°:;~t~~ _-==~=-=--ii~~~-~; ~:;:::;;~G~n--~-~==-

San1ole ID 

Phone Number 250 865 3274 Phone Number PO number 427042 
SAMf'LE'' DETA1LS.~ A!9A_L_X§J~_REQ(JE_§J]!_:Jj_· . ~---·· 

Pleas ,--, 
I \ II -,mAfl#Nl~if IA r· r .... .. ....... 1........... .. ....... r······ ' ........ [ ....... 1 ......... ~ , ~"' -- --- - ---- ---- ---·- ---· --.--- --··· ---1 

0 ~ 

'°' !I " I ~ , v_i g_ C OJJ IQ '" I-"'. ""'•I ~ ~~ ~1~1·§ 1 
\ 1·1 Ji <~ .ei 1 @) ~ I,<}.-/ 

~ I ~ j ·a ·a ·~q , ·~ "' -= .= .. ~ 
g ·~ ~ ~:;- e a I ,,, I .. .,, "!€: :.:• "I 

Field ~ Tllne I G=Grab # Of .E .E _a ~ \..l ~ I p: . 
Smnple Location I Matrix l ::r: Date (24hr) l C""'Comp) Cont. I ~ l ~ ~ ; I ~ a I i I i 

Gl!_GH1_WS_2016-12-05_N I GH_GH1 I ws __ +-NI_l _ __':"'~=r-1/to:o 1= '3· ~· "+-"-1--]---r==~----l~=-t--±=-_11 ______ =~--tl·'b 
1··········--··-------------1------------1---+-- ---- -- __ [ ___ .. t-~-1--.-r-+----1-+--~---- -- ---- -----1----·--

- ----- ---··-l---- - . ..:.;j--l.1 ... ,.h----l.------+----1-----L- --- . ---~--·· ---·-

-----·--------------~------·t=·--·1·-~t=··-··--=t~----r---i-1.r-rn-r-mt· -+--····--+--------' -·1---1---1-·-· -----------·----------·--·---~-·---------- ----- ------ -1---t-. l-:§':s£-~I~--- . ··-···t------±--- --:---1-
1-------------------+----~ = __:=. -=L-=t , 0 

~ _- _- ~ -~ -[ -; ;----

1---------------·--------1--------------1------r-1----t·----r----1-1 1-----1--~-1--·' , -~---~----t---1··--t--·----
AtiDITIONAL~C(jhl1'<1EN_TS11ifPRCJAL I~STRU£TIONS 

C\-i>l\Y-) D/"v/.P</1 !Jo oA"""'; Ahr,·r,·llA\tC\<.\ 

SERVI~E ~"QUEST {!,Uh - snbJeCt to aV~llil~ilUy) __ 

RELINQUISffED'.-BY(AF'FII~iA'i'IOJ''f<.. r- Date . J Tltni I .. A,iCep~d By!AfOUlitlon ----:-r-.-----Date- - , I -----------rnne 

_X..&:i~~., ZL.!L-:f t, lCJlS:::b~"f-J.1l~"':::pla2i1:~"1j~T/.tbl--U.d2... 
1---·-----------------+----·----+--·---~:Vilf·71tw~)W'm"~T::-· f-----1 

---------·-------·-------.-.-------:------_g~~0£!.!!.~tl X Samplel''s Narne Mobile# 
---.. ··--·---·------------··-·JES1!1!)' (2~ bus1~~~~®J'.V - 50o/~-~~chfl!ll~---+---:_:_ _____ ..+...:::~:::'.:::lc.S~~"'-'Y'-f:',...jj'.l..\Li;.!;,_..+------f---------------------i 
----·--------------:;---::--.,-ful).£!1l~.~-L(J,~~-siness _~2'.2 .. :. lOOJii..!'S!:!I_cili._~- Sampler's Signature 

l•or Emergency <l Day,ASAP or Weekend - Contact ALSI Dateffime 

ixzol 



 
 

 
 

END OF REPORT 



 

 
8664 Commerce Court, Burnaby, BC V5A 4N7 

 

 

 

Acute Toxicity Test Results 

Samples collected December 7, 2016 
 

Final Report 
 

December 21, 2016 

 
 
 
 
 

Submitted to:    Teck Coal / Greenhills Operations 
Elkford, BC 



 
 

 
WO#161337 - 161338 Nautilus Environmental Company Inc. 1 
 

SAMPLE INFORMATION 

Sample ID 

Dates 
Receipt 
temp. Collected Received 

Rainbow 
trout 

test initiation 

Daphnia 
magna  

test initiation 

GH_TC1_WS_2016-12-07_N 07-Dec-16 
at 1025h 

09-Dec-16 
at 1010h 

09-Dec-16 at 
1145h 

09-Dec-16 at 
11105h 0.0°C1 

GH_TC2_WS_2016-12-07_N 07-Dec-16 
at 0937h 

09-Dec-16 
at 1010h 

09-Dec-16 at 
1145h 

09-Dec-16 at 
1115h 0.0°C1 

GH_WC1_WS_2016-12-07_N 07-Dec-16 
at 1451h 

09-Dec-16 
at 1010h 

09-Dec-16 at 
1145h 

09-Dec-16 at 
1105h 0.8°C 

1 Client confirmed samples were slushy upon collection and agreed to proceed with testing 
 

TESTS 

• Rainbow trout 96-h single concentration screening test  
• Daphnia magna 48-h single concentration screening test  

 

RESULTS 

Toxicity test results 

Sample ID Percent mortality in 100% (v/v) sample  
Rainbow trout Daphnia magna 

GH_TC1_WS_2016-12-07_N 0 0 

GH_TC2_WS_2016-12-07_N 0 0 

GH_WC1_WS_2016-12-07_N 0 0 

 

 

 
 
 

 



 
 

 
WO#161337 - 161338 Nautilus Environmental Company Inc. 2 
 

QA/QC 

QA/QC summary Rainbow trout Daphnia magna 
Reference toxicant LC50 (95% CI) 39.4 (32.2 – 48.4) µg/L Zn1 4.2 (3.7 – 4.8) g/L NaCl2 

Reference toxicant historical mean  
(2 SD range) 58.3 (21.0 – 161.7) µg/L Zn 4.1 (3.1 – 5.5) g/L NaCl 

Reference toxicant CV 66% 15% 

Organism health history Acceptable Acceptable 

Protocol deviations None None 

Water quality range deviations None None 

Control performance Acceptable Acceptable 

Test performance Valid Valid 
1 Test date: December 2, 2016;  2 Test date: December 14, 2016 
 
 
 
 

        
Report By:  Reviewed By: 
Yvonne Lam, B.Sc.  Edmund Canaria, R.P.Bio 
Laboratory Biologist  Senior Analyst 

 

 

 

 

 
 
This report has been prepared by Nautilus Environmental Company Inc. based on data and/or samples 
provided by our client and the results of this study are for their sole benefit.  Any reliance on the data by a 
third party is at the sole and exclusive risk of that party.  The results presented here relate only to the 
samples tested. 



 
 

 
 

 

APPENDIX A – Summary of test conditions 



 
 

 
 

Table 1. Summary of test conditions: 96-h rainbow trout (Oncorhynchus mykiss) 
single concentration test. 

Test species Oncorhynchus mykiss 
Organism source Hatchery  
Organism age Juvenile 
Test type Static 
Test duration 96 hours 
Test vessel 20-L glass aquarium 
Test volume 10 to 20 L (depending on size of fish) 
Test solution depth ≥15 cm 
Test concentrations 100% (undiluted) sample, plus laboratory control 
Test replicates 1 per treatment 
Number of organisms 10 per replicate 
Control/dilution water Dechlorinated Metro Vancouver municipal tapwater 
Test solution renewal None 
Test temperature 15 ± 1°C 
Feeding None 
Light intensity 100 to 500 lux 
Photoperiod 16 hours light / 8 hours dark 
Aeration 6.5 ± 1 mL/min/L 

Test measurements 

Temperature, dissolved oxygen and pH measured daily; 
salinity measured in the undiluted sample at test initiation; 
conductivity measured at test initiation and termination; 
survival checked daily 

Test protocol 
Environment Canada (2000), EPS 1/RM/13, with 2007 & 2016 
amendments 

Test endpoints Survival 
Test acceptability criterion for controls Survival ≥90% 
Reference toxicant Zinc (added as ZnCl2) 

  



 
 

 
 

Table 2. Summary of test conditions: 48-h Daphnia magna single concentration test. 

Test species Daphnia magna 
Organism source In-house culture 
Organism age <24-hour old neonates 
Test type Static 
Test duration 48 hours 
Test vessel 250-mL glass beaker 
Test volume 200 mL 
Test solution depth 6 cm 
Test concentrations 100% (undiluted) sample, plus laboratory control 
Test replicates 3 per treatment 
Number of organisms 10 per replicate 
Control/dilution water Moderately-hard reconstituted water + 2.5 µg/L Se 
Test solution renewal None 
Test temperature 20 ± 2°C 
Feeding None 
Light intensity 400 to 800 lux 
Photoperiod 16 hours light / 8 hours dark 
Aeration None 

Test measurements 

Temperature, dissolved oxygen and pH measured daily; 
salinity, hardness and alkalinity measured in the undiluted 
sample at test initiation; conductivity measured at test 
initiation and termination; survival checked daily 

Test protocol 
Environment Canada (2000), EPS 1/RM/14, with 2016 
amendments 

Test endpoints Survival  
Test acceptability criterion for controls Survival ≥90% 
Reference toxicant Sodium chloride (NaCl) 

 



 
 

 
 

APPENDIX B – Toxicity test data 



Rainbow Trout Summary Sheet 

Client: Start Date/Time: 

Work Order No.: Test Species: Oncorhynchus mykiss 

Sample Information: 

Sample ID: 

Test Validity Criteria: 

:::: 90% control survival 

WQ Ranges: 

Sample Date: 

G H _ TlLl'-J~-Uib 12-0·{ _!J 

Del 1 /IG T ('C) = 15 ± 1; DO (mg/L) = 7.0 to 10.3; pH= 5.5 to 8.5 

Date Received: 

Sample Volume: 

Other: 

Dilution Water: 

Type: Dechlorinated Municipal Tap Water 
Hardness (mg/L CaC03): 

Alkalinity (mg/L CaC03): s 
Test Organism Information: 

Batch No.: 

Source: 

No. FishNolume (L): 
VC\ntol:\v~v \s \o,.od T n11 ii Ho..tcher'(. 

10 'IO~ 

Loading Density (g/L): 

Mean Length ±SD (mm): 

0 ,3 I 
] 6 ~ '- Range: __ 3_<-_____ J_'b ___ _ 

Mean Weight ± SD (g): c;. 3 1 "! o. o 1 Range: _v_·--'<:'--i'-_0_. >_'-,_( __ _ 

Zinc Reference Toxicant Results: 

Reference Toxicant ID: 

Stock Solution ID: I(; Z._r1 iJ2. 
Date Initiated: Deel//?::, 
96-h LCSO (95% CL): 

Reference Toxicant Mean and Historical Range: 
Reference Toxicant CV(%): 

Test Results: 

s "''"'/'1' . r/lo ~rto..\l{\ c.,,+ 

Reviewed by: ~ 

Version 1.4; Issued May 29, 2015. 
Nautilus Environmental Company Inc. 



96-Hour Rainbow Trout Toxicity Test Data Sheet 

Client/Project#: 

Sample l.D. 

W.0.# 
RBT Batch#: 

Date Collected/Time: 

Date Setup/Time: 
Sample Setup By: 

Thermometer: LE!(.. :ii: L 
Cond./Salinity: z_ 

EC 

D.O. meter: 
pH meter: 

Concentration #Survivors 

(% vfvl 1 2 4 24 48 .. 72 96 

Ct\ 
' /o 'O fo ''° !00 (0 /'> to \.0 

Initials A- ·'· ' ')NI., .... 

Sample Description!Comments: 

Number FishNolume: 10 I /0 L 
7-d % Mortality: /, 6 

-~~-"--''-;:---~~~~~~~-

Tot a I Pre-aeration Time (mins): ) o 
-----"~--------Aeration rate adjusted to 6.5 ± 1 mUmin/L? (YIN): v 

Undiluted Samole WQ 
Parameters Initial WO Adjustment 30minWQ 

Temp "C l'l,d / I l/ <i 

2. 
D.O. (mg/L) fv· t -7 '"·) 
pH g () / x.i 
Cond. (µSiem) 1.N't / 1sf·· 
Salinity (ppt) 03 / o·Z 

Temperature (°C) Dissolved Oxygen (mg/L) pH Conductivity 
(µSiem) 

0 24 48 72 96 0 24 48 72 96 0 24 48 72 96 0 96 

IV.' i S(o l ~"'. c 1$0 1'\t<; /0 ·i ~17 C}/3 q\ qe t.1 6J ~/I l· \ l,i) t.S '2, ·:z, 
1v .. ls .. ,..:i l"~ l).o l'l"J I•. l ~,& 'i· '.{ q,b \.~ ~-! I-)/ ,f-,3 ~.11 '!,~ v· )~·Fo !SR\ 

cc • ,,_ ''""' \\IA.. 'fl "' "" >11.~u \l\..-v\ r~ - /h \V\f\. . '\""- ~(. l!)v\L 

f/.)phYA1 '/.atk·- ! (\{ctr; f./o .,14,,,~~. 1Vd c..r1~c"l~11'1 

Fish Description at 96 h G\\\ ~"\ Sf/f.Rif "'?!!rM!JJ\ Number of Stressed Fish at 96 h 0 
Other Observations:: ______________________________________________ _ 

Reviewed by: @:: Date Reviewed: l~- -Z...( f ~ l lr 
Version 2.4; Issued September 9, 2016 Nautilus Environmental Company Inc. 



Rainbow Trout Summary Sheet 

Client: Start Date/Time: 

Work Order No.: Test Species: Oncorhynchus mykiss 

Sample Information: 

Sample ID: G1-L TL'--w<,_ii1! 1i.-;i"\ _JJ 

Test Validity Criteria: 

~ 90°/o control suivival 

WQ Ranges: 

Sample Date: IHt. ~ /l(o T ("C) = 15 ± 1; DO (mgil) = 7.0 to 10.3; pH= 5.5 to 8.5 

Date Received: 

Sample Volume: 

Other: 

Dilution Water: 

Type: Dechlorinated Municipal Tap Water 
Hardness (mg/L CaC03): q 
Alkalinity (mg/L CaC03): s 
Test Organism Information: 

Batch No.: 

Source: 

No. FishNolume (L): 
Loading Density (g/L): 

Mean Length ±SD (mm): 
Mean Weight± SD (g): 

VCAl'l(OL\Vf.v j5\o,1~d Tn111·t l:\oJctier-y 
I 0 /J/_ 

11 .! '- Range:_-.:..,5_~-_-_'f_0 __ _ 

J, J"f '!: "· "j Range: _,)_,_J J_-_0_-_'t_1;__ __ 

Zinc Reference Toxicant Results: 

Reference Toxicant ID: 

Stock Solution ID: 

Date Initiated: Decl //b 
96-h LC50 (95% CL): 

Reference Toxicant Mean and Historical Range: 

Reference Toxicant CV(%): 

Test Results: 

s~~r11. o"(., .-....,oC<"l'vtvJ e-.t 0\1:,1,,, 

Reviewed by: ~ Date reviewed: 

Version 1.4; Issued May 29, 2015. Nautilus Environmental Company Inc. 



Client/Project#: 

96-Hour Rainbow Trout Toxicity Test Data Sheet 

f-tdt (o(Ji I ( (-i/fd) 

l1ii-: IL"- -WLwlb-n--o~ .. /J 
Number FishNolume: 

7 -d % Mortality: 

10 / /u L 
I. 6 Sample l.D. 

W.0.# 1l1?"11 
11ot\,\blO ~ 

Total Pre-aeration Time (mins): ____ _,_7..;.J ________ _ 
RBT Batch#: Aeration rate adjusted to 6.5 ± 1 mUmin/L? (Y/N): y 
Date Collected/Time: 1)-t, t lit __ TOJ. 04 ~,.,r__ 
Date Setup/Time: tJ~c 01!1~ -~ -,T4Jh Undiluted Samr le WQ 
Sample Setup By: 

Thermometer: LE f'.. :l:l: 2-. 
Cond./Salinity: 2.. 

--·· ---·-···-····· ... 

EC 

D.O. meter: 
pH meter: 

2 

Parameters lnitialWQ 

Temp °C / l{ ,J 

D.0. (mg/L) Iv.I. 
pH I " 
Cond. (µSiem) ( .!,~'t ~--
Salinity (pp!) .; z 

Concentration #Survivors Temperature (°C) Dissolved Oxygen (mg/L) 

(% v/vl 1 2 4 24 48 72 96 0 24 48 72 96 0 24 48 72 96 

Cil (0 ff) 10 (o i~·· I<;'," \"1" \'-::> \$? f<J-i c; /1 r;,c; \o.D C(<;< 

100 /o I"' 10 \O t"I«-' \~o l 6':-:P 1$<> ( <;:-" P•J C/[ q I" 1,'\ I~ 

Initials A- . '\"II. .v\IAI tC • ,.... ""'\, ''""'\. El A. ,..., \\>-I 

Adjustment 
/ 

/ 
/ 

/ 
I/ 

pH 

0 24 48 

t-Z G.f (,./1 

~-I AV /.-.) 

r~ - /h 

Sample Description/Comments: {/ ~-J.f /y ¥./! l/ ,..,.._, f..J• "r{->ct-~, !J., ,C 0.¥ -/,;IA/~ fe I ( 

Fish Description at 96 h 0\.\\ l(\:;h G\pi:oo.f (\Qr~'\ Number of Stressed Fish at 96 h 

30minWQ 

I l/,' 
/<J J 
q. 1 
tJ·=rr 
(). ii 

Conductivity 
(µSiem) 

72 96 0 96 

1-\ ·1,0 LS 3"'::.> 
~ 1,, \lA 1.r11- ·q.;1 l , 

"""' "-\W' ;;: '" '-\v\'-.....--

(Je..:.v· 

Other Observations: -----------------------------------------
Reviewed by: ~ Date Reviewed: Det::. · -Z..I 1 "2--0t (.p 

Version 2.4; Issued September 9, 2016 Nautilus Environmental Company Inc. 



Rainbow Trout Summary Sheet 

Client: 

Work Order No.: 

Sample Information: 

Sample ID: G1-Lir-,f 1_wL1AL-·1i.-~f,°!J 
Sample Date: [)Ht" /I(, 
Date Received: 

Sample Volume: x 2G L 
Other: 

Dilution Water: 

Start Daterrime: 

Test Species: Oncorhynchus mykiss 

Test Validity Criteria: 

~ 90°/o control survival 

WQ Ranges: 
T ("C); 15 ± 1; DO (mg/L); 7.0 to 10.3; pH; 5.5 to 8.5 

Type: Dechlorinated Municipal Tap Water 
Hardness (mg/L CaCOs): 

Alkalinity (mg/L CaC03): s 
Test Organism Information: 

Batch No.: 

Source: 

No. FishNolume (L): 

Loading Density (g/L): 

Mean Length± SD (mm): 

Mean Weight ± SD (g): 

VC\nlou_vfv l<;\o,V\rl T101,-i Ho.Jct1erf 
I 0 . i >1' 

., ti + 
(), > l <>-"t 

Zinc Reference Toxicant Results: 

Reference Toxicant ID: 

Stock Solution ID: I b Z..11 02. 
Date Initiated: Deel/lb 
96-h LC50 (95% CL): 

Reference Toxicant Mean and Historical Range: 

Reference Toxicant CV(%): 

Test Results: 

Reviewed by: 

Version 1.4; Issued May 29, 2015. 

71t - JC\ Range:_~> ______ _ 

Range: ¥• ~ - "·'tT 
6·J'f 

Nautilus Environmental Company Inc. 



96-Hour Rainbow Trout Toxicity Test Data Sheet 

Client/Project#: 

Samplel.D. 

W.0.# 
RBT Batch#: 

Date Collected/Time: 
Date Setup/Time: 
Sample Setup By: 

°T{t.k (e,;.,' 

li14_ t,J c I - INS-&•/! .. p,-o:/ -JV 
I b 1131 
I Io'] /{,(J;) ~ 

1)-n. ~ 11 b (oJ t'i-r t /., 
Dic~ll~ T°W· /IYJ'h 

E"C 

Thermometer: LE!(.. :11: L D.O.meter: 
pH meter: 

2 
Cond./Salinity: t-

Number FishNolume: 

7 ·d % Mortality: 

10 /i<J L 
i.,{ 

Total Pre-aeration Time (mins): j o 
~~~~~~~~~~~~~~~ 

Aeration rate adjusted to 6.5 ± 1 mUmin/L? (Y/N): v 
Undiluted Sample WQ 

Parameters Initial WQ Adjustment 30minWQ 

Temp °C 1 L , / I 'f,"' 
D.O. (mg/l) fO· / 10-J 
pH 1·' / q,\) 

Cond. (µSiem) l i;..1 / 1 '2 J<> 
Salinity (ppt) i ,0 !/ I.~ 

Concentration #Survivors Temperature (°C) Dissolved Oxygen (mg/L) pH Conductivity 
(µStem) 

(% v/v) 1 2 4 24 48 72 96 0 24 48 72 96 0 24 48 72 96 0 24 48 72 96 0 96 
( ~ \ 
~1 (o f P \O Vv If .• (&;.J w.~ \5<0 \S;o I"· I 9.0 C/,,S \O·O '1R t-i I, r ic,11 11,\ lP 'l.) 31--' 
\ 0() /D /0 ''° 1,n I~,, \S:o \ ><,, l~o JS.v \<l .... , 1·! '1,1' 1>\ lO'O 9,.o /,\ v '1..- ~:i..- i,'l-.. 1ZJ o 1i;, Tse 

Initials (>- ~ \\"\' \f\i,.A. t-C . ~ ''"'\... >,W- "£( /h "" 
(/\,IJ,., l:),V' , t',\.. - /h ~- "'"/.. !;<.. ''{N\;t_ 

Sample Description/Comments: "{II•"'-

Fish Description at 96 h o,J\ ·\'.\)\) ?1f' f oif ~l'""M\ 

~- f .. .-b~ vi. ())~,,ix\\r~ v\ 
"2-,.,_o\. ~Qi"-. 

eu·f~1M(1, frJ M~ ~~;)Ur 
i:A 

Number of Stressed Fish at 96 h <¢' 

Other Observations: 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

Reviewed by: @- Date Reviewed: [).e.L ,. 'J..--/ r 2-f>f(p 

Version 2.4; Issued September 9, 2016 Nautilus Environmental Company Inc. 



Client: 

Work Order No.: 

Sample Information: 

Sample ID: 

Sample Date: 

Date Received: 

Sample Volume: 

Test Organism Information: 

Broodstock No.: 
Age of young (Day 0): 

Daphnia magna Summary Sheet 

<24 h 

Start Datemme: · 'ilR (Q ""kg, ( \ I "2.0 \(.9 €../ I I o h_ 
Test Species: Daphnia magna 

Set up by: i'\Wt;> 

Test Validity Criteria: 

~ 90% mean control survival and/or mobility and SZ 
daphnids exibit immobility and/or mortality in any 

single control replicate. 

WQRanges: 
T (°C) = 20 ± 2; DO (mg/L) = 3.6 to 9A; pH = 6 to 8.5 

Avg No. young per brood in previous 7 d: 

Mortality(%) in previous 7 d: 0 

Days to first brood: 

NaCl Reference Toxicant Results: 

Reference Toxicant ID: 
Stock Solution ID: 

Date Initiated: 
48-h LC50 (95% CL): 'f' 2. ( 3.J- '-\--~) g/LNaCL 

Reference Toxicant Mean and Historical Range: '-+- \ ( ?,. I~ s. s) g/L NaCL 

Reference Toxicant CV(%): i '5 
~~'----~~~~~~~~~~~ 

Test Results: 

Reviewed by: Date reviewed: 

Version 1.5; Issued Sep. 30, 2015 Nautilus Environmental Company Inc. 



Freshwater Acute 
48 Hour Toxicity Test Data Sheet 

Client: 
Sample ID: 
Work Order No.: 

Te&:- Start Date!Time: J)<!..IL ~ / I&, e I (( "°' j...._ 

GI-\_ I Ci_ W-3-- l.<>il.-1'2-0l-N No. Organisms/volume: 10/200mL 
1 

f lo l '"'.:i?'b Test Organism: _,0'-'.m=ag"'n"'a'---------
Set up by: A.,. 

Thermometer: ~p-S DO meter: t>O - l-1 ~ pH meter: pi-1-11 ~ Cond./Salinity: C.- 2-( 3 

Concentration 

00 

Number of 
Live Organisms 

Rep 

A 

B 
c 
D 

A 
B 

c 
D 
A 

B 

c 
D 

A 
B 
c 
D 

A 
B 

c 
D 

A 
B 

c 
D 

24 48 

IP /o 
JP 10 

/0 ID 

/LH) /o']J 

o0 

Technician Initials 

Hardness* 

No. 
Immobilized 

48 

D 

0 

Alkalinitv* 

Concentration '(mo L as CaCo3\ 

Control IMH\11/\ (01) ·10 
Hiahest cone. l\hO '2.h4 
Hardness adjusted ' 

Comments: 

Sample Description: 

Temperature 
(oC) 

Temn 1°C\ 

DO lmo/D 

nH 

Cond <uSlcm 

Salinitv lnnt) 

Dissolved oxygen 
(mg/L) 

mma 

/F,,C 

'J ,/ 

+. ::r-
1S'lJ 
o,y 

pH 

us ent 

/ 
/ 

/ 

Conductivity 
(µSiem) 

us ., 
/ 

/ 

Mortality: Heartbeat checked under microscope f6 <> 

D'lew-1 A1'> pcs-fi Cvl"lrfe.,_ 
Batch#: // ?.,,j ti.. A*'\> I

I. 

7-d previous# young/brood·. _._.,,l__ a Previous 7-d Mortality (%): _ __,f"'-__ Day of 1st Brood: __ J,_ __ 

Date reviewed: j)e,?-- -Z..I -;?o1 to 
--------'c._::_--'----~ 

Reviewed by: 

Version 1.8; Issued February 29, 2016 
Nautilus Environmental Company Inc. 



Daphnia magna Summary Sheet 

Client: Start Date/Time: 'DJ' C.11 11'\.'zt C 'J , L..o I lsi E:_ I I I S ~ 
I 

Work Order No.: Test Species: __ ...:O::.;a:cp"'h-"n"'ia'-'m"-a"'g"-n"'a ___ _ 

Set up by: _~~~'VU~'\?~----

Sample Information: Test Validity Criteria: 

G 90% mean control survival and/or mobility and S2 
Sample ID: G-\-\_\ C...(_ 'WS..- C"- i \, -\"2....0 \..N daphnids exibit immobility and/or mortality in any 

Sample Date: 'Qg U.ekC 1 . L..el b single control replicate. 

Date Received: \).g u_,.,._l,,)j' "\ ·. {.,<> \ G WQ Ranges: 

Sample Volume: ! '( 1.£>\; ' T (°C) = 20 ± 2; DO (mg/L) = 3.6 to 9.4; pH = 6 to 8.5 

Test Organism Information: 

Broodstock No.: 

Age of young (Day 0): <24 h 

Avg No. young per brood in previous 7 d: L.. \ 
Mortality(%) in previous 7 d: 

Days to first brood: 

NaCl Reference Toxicant Results: 

Reference Toxicant ID: 

Stock Solution ID: 

Date Initiated: 

48-h LC50 (95% CL): 'f, 2 ( ~J- '+'· ~ ) g/LNaCL . . 
Reference Toxicant Mean and Historical Range: '°+- \ ( S- J-5.S) 
Reference Toxicant CV(%): IS 

--'--'~------------

g/L NaCL 

Test Results: 

Reviewed by: Date reviewed: 

Version 1.5; Issued Sep. 30, 2015 Nautilus Environmental Company Inc. 



\ 

Freshwater Acute 
48 Hour Toxicity Test Data Sheet 

StartDate/Time: JJQ ~ //~-€ r11·sr-
No. Organisms/volume: 10/200ml 

1 
Client: 
Sample ID: 

Test Organism: ~D::...m=agll'n'-'!a'!.-_,-------
Set up by: A-,. 

Work Order No.: 

Thermometer: k-S DO meter: t>O - 2.f ~ pH meter: pi-1-11 ?;. Cond./Salinity: C.- 2-( :!> 

Concentration Number of No. 
pH 

Live Organisms Immobilized 
Rep 

Temperature 
c·ci 

Dissolved oxygen 
(mg/L) 

Conductivity 
(µS/cm) 

00 

A 

B 

c 
D 

A 

B 

c 
D 
A 

B 

c 
D 

A 

B 

c 
D 

A 

B 

c 
D 

A 
B 

c 
D 

24 
I a 
10 

JC> 

/0 

)D 

"' 

Technician Initials 

Hardness* 

Concentration 'Im 

Control IMH''" i ,.r,, 
Highest cone. lOlo 
Hardness adiusted 

Comments: 

48 48 
10 0 

/D 0 

JO CJ 

/0 () 

JO 0 

? "' 

Alkalinitv• 

as CaCo3l 

-r<:> 
'1..<-\ \a 

-· 

Sample Description: clu.r, ::;'\~\,,..fli 
' 

Batch#: tli.31t..ti,*'r2 7-d previous# young/brood: 

Revie.wed by: ~ 
Version 1.8; Issued Februasy 29, 2016 

1nitla1 u en Au1USte 

Temo 1°c1 ,.., -:> 

DO lma/Ll 'l v __./ 

OH '.)-c-y / 

Cond luS/cm l'f'J.3 / 

Salinitv lnnt\ o,7 / 

Mortality: Heartbeat checked under microscope J'1::, 

ii I\/"> o-b p<Z..,rf-i C.1 ;l q-l;ej 
"' 9 '°"" ;. IV<> 

c I ' 
"'- \ Previous 7-d Mortality(%): ¢_ Day of 1st Brood: '7 

Date reviewed: [)cc,.- -Z.( ?A>lf./7 
Nautilus Environmental Company !nc. 



Daphnia magna Summary Sheet 

Client: 

Work Order No.: 

Sample Information: 

Sample JD: 

Sample Date: 

<:tH. wcL w;;_ 1-" 11:>--\'L-o]_r-.I 
lli tl_M-\,,,,( 1 I V,\ b 
S>g u_,vJ..,tf °' . ' '"Un \ fa Date Received: 

Sample Volume: I '"" 1:o' L-. 

Test Organism Information: 

Broodstock No.: 

Age of young (Day 0): <24 h 

Avg No. young per brood in previous 7 d: 21 
Mortality(%) in previous 7 d: 

Days to first brood: 

NaCl Reference Toxicant Results: 

Reference Toxicant ID: 

Stock Solution JD: 

Date Initiated: 

Start DatefTime:. 'ilJi (R Mhg, ( J , L..o I b e 11 ~ ~ 
I 

Test Species: Daphnia maqna 

Set up by: AW\> 

Test Validity Criteria: 

~ 90% mean control survival and/or mobility and S2 
daphnids exibit immobility and/or mortality in any 

single control replicate. 

WQRanges: 

T (°C) = 20 ± 2; DO (mg/L) = 3.6 to 9.4; pH = 6 to 8.5 

48-h LC50 (95% CL): t\=< 2. ( 2..J- <f, lO ) · g/LNaCL 

Reference Toxicant Mean and Historical Range: '*- \ (?,. i-5-S) g/L NaCL 

Reference Toxicant CV(%): _ _,_l-"S'-------------

Test Results: 

Reviewed by: Date reviewed: 

Verslon 1.5; Issued Sep. 30, 2015 Nautilus Env!ronmental Company !nc. 



Freshwater Acute 
48 Hour Toxicity Test Data Sheet 

.?16/_ ~ I/&,€\ ID 7 Start Datemme: Client: T e_;;k 
Sample ID: 0:1--1_ vt.l (_,\ 

1 
No. Organisms/volume: _1"'0'-'i2::::0c:e0:.:.m"'L'--------

Work Order No.: Flo \ 1., ""'":fu 
'--~~~---------

Test Organism: .:D~.m=ag,._n!!:a~~-------
Set up by: ____ A.,.:.::..;:'------

Thermometer: ~-5 DO meter: C>O-· 2-I ~ pH meter: pH-11?:, Cond./Salinity: C- 2...(3 

Concentration 

100 

Number of 
Live Organisms 

Rep 

24 48 

A /<> i D 

B )o JO 

C JO /0 

D 
A 10 /:> 
B /!J /0 

c '" p 
D 

A 

B 

c 
D 

A 

B 
c 
D 

A 

A 

B 

c 
D 

Technician Initials 

Hardness" 

No. 
Immobilized 

48 

0 

0 

0 

Atkalinitv* 

Concentration '(m /Las CaCo3\ 

Control IMHW) ( c')O 7o 
Hiahest cone. I \ID '2-'\3 '6 
Hardness adiusted - __. .... 

Comments: 

Sample Description: 
I ' 

Batch#: i 12-3 fl.. A 1<-X) 7·d previous# young/brood: 

Reviewed by: ~ 
Version 1.8; Issued February 29, 2016 

Temperature 
(°C) 

Dissolved oxygen 
(mg/L) 

pH Conductivity 
(µSiem) 

0 24 48 0 24 48 0 24 48 0 48 

l"l:C /'1/0 {q,o .R'i ~:.)- 'i, 0 1:11> ~:t 21 "JC> I 3'7t> 
: . ' ' . : • '•/ ... •:. ·,' . ·~: I >:· • ~ ·• . ·• ·: : :. . •. 

,-,:: ·• , .... _, " ..... · .. " ·:s . •;.: .:. "''·• .,, ... 
'·.::•;:_; • \;·:i. : '.· .: ,. ; .••• •. ~ ' .·.,. . :.:/·.·: 

/q,,;:; 1'/;0 /'1? '111 A,fiJ...' n'l> r:,o,;"'.'J '}<;'v /'(if' 

I :/ ·•,:.:n· > ·;··, . :<> ., .· ... ·. > : ····•· ... 
· .•. •;·:!•'.::_>:•.· ........ •<<···· • )/''·"<:' 
; ·:: .·. •/ ;.'.;. .. .·: .. .• <"" . ':,". :·.·.· '. ·• .. : ·: •. . ... 

. • • : . ; ... ·· I'·-·.:·- ,.{.·:. •.::.·. . ;/" .. : :: .:s '"' 
... :; · > .. <·· .. : ' · .. ;Ci :;· ; •·': .. [•'· ·' '" •• '' 

... "· ! ·: ...... : ••• :- .•••. 

' '.. ·):_.' ,:. < ... <:' .' 

mria '\,1 

Temn ('Cl I-"'- -:) 
DO lmoll\ '1 ii 
1H 1-Y 
Cond luSlcm I r't 1,---

Salinitv tnoj\ o, ") 

,. .• "-"'·' •. .(:;•.!;· . ···.' .. •:i• . 
:.·• ·• •' ;.. er :-..cc.·· :· . ,·, _,, 

.'• 

· .. ·• . 

/"\u1us1menr ustea 

/ 

/ 

/ 
/ 

Mortality: Heartbeat checked under microscope ,np 

Z. \ Previous 7·d Mortality {%): _ __,Jt="-__ Day of 1st Brood: __ ],_ __ 

Nautilus Environmental Company Inc. 



Client: Jf c\J'--
w.o.#: I 6 I 33& Hardness and Alkalinity Datasheet 

Alkalinitv Hardness 

Volume of 
Sample (ml) 0.02N (ml) of0.02N Sample 0.01M Total 

Subsample Date Volume HCLIH,so, HCL/H2S04 Total Alkalinity Volume EDTA Hardness 
Sample ID Date Measured (ml) used to pH 4.5 used to pH 4.2 (mg/lCaC03) (ml) Used (ml) (mg/l CaC03) Technician 

'-//\, .. / , (,,\.\ I ( \ lot$ 
' ,!"' -

..s-e··i..... -~ 

'.,1,o ll.-\:l.-rq I.,) 

l-\-\-I G\ __ v.t.,_ hoc(l/IC, \).Qc 1 II 6 So J':J.? lj. 6 21,;f 1oc:9 lf.G ///;() 7j 

L.o 16· \J.-v'\ ... t\) 
G~_ 1C.'L-\iJ~- b..11c.~ II& \~c.'j It r., yo /';L. 5 { 2. 7- .Zif?, 100 I 0. '°7- ld'10 JS 

2916. l'l..-01-f\) 

(:,\.\_W(i_\,J':!.- ~c.~ lt0 V~c 01/1(, ~ fl.I:. b I '-I· 8 "7-gB 1nCY I I . I I I t 0 vs 
1,ol \,·-11-01-1\) 

MU· I h.i.c. "111 ~ fftc'1110 <;:v 7,,. iv ·1.,, I ·10 ';o >·~ /uO \f\,\(__ 

Notes: :D\:51 \ \J(g J f,.., I &.2 '""L__ 1-v\ bi ,_Q-tJ. f 

Reviewed by: ~ Date Reviewed: De.c · ~ '2-t.l I (..,. 

Version 1.1 Issued July 28, 2016 Nautilus Environmental Company Inc. 



 
 

 
 

APPENDIX C – Chain-of-custody form 



y 

I I -
'"' 

L Teck 
--·-------·--···------1 I I ! I I I COCID: GHOQ4tox TURNAROUND T™E: 

regi.ilar RUSH' 
PRo.JEc11cL1ENT1NFO__ \ LA!J:O:--RAToRY~ - - -~'::----r-- _--- --------- o_THF,R·.INFo 

1--.-=~-===-===:l;;~~~~~~l~~.'.:_~;~~!1~~=--~=-====-=~-=== · Lt~1~.~;c~ ~::~u;::~nm:~:. '---==-=Sit~gh.stic~Y@t~c:~~~~~i@!fO ~.. . --==~ 
-==-~-=~==- A!:[~~~ilo~~eck.com--~=-=·==~==--=-===~- =~=--~~~~~l 86fij_~ofil1~1c~~~rt----==--=- --==~~ -~~~Ji~~at-~~~~~I 1=-== 
'--_ --- _-_::__ _ __ Po•ra~~~;~:!'.~- -=~ -~----~ -:_::_Jf;::~oda -== --~P~~lc~ ~:~~""~' ~~~;~~: ----· ~:~ =~ -~:~ ~~~:~=;~~~=:~---=-= 

Phone Number 250 865 3274 Phone Number PO nmnber 427042 
SAh1PCE DETAILS: AJ'irALYSfS ltEOtJES'i'ED 

I 
I '2 

~ 
' Ill#&~~ ~1;1 _':1'"'; '"'!1~!11m':~::$7r!'' iiNJ;~1l,wA-1--#Nl!, ,1N1;~ 
fill [ I 'ii t' !'· I '1 {/)'-' i:::,, 0 

~ 
~ 

~ 

~I ~ ~ ~ ·~ 
<j ;, I ,; @) ~ 

~ = .... ~ ~.8!]] e;1 
" I .$ I " c.~ .. ~ o ,s = ~1a u~ 
-o - ,, ,,~ ~a 

Field ti! G=Grab # Of ]:; ,a .E ~ W ~ 
Sam le ID Srun le Location Matrix ~ Date Cont ~ ~ ~~- 6., . ~ a 

·"-07 N ml WAfil' ,,,_ - \VS~-

~ 
~ 
~ 

~:!J l/;rh17 1, Ci~'''V I [/PAV/' //J ot/':'?,l·v ,,,/.,1"_/,r. ~.-C'"~,~~,.=[{ilLUtf~~~±·· . -~olL::)G.,.lLZ6_Q__,.,M@lilk:?~~.'>u;~.-' ' C.a.o/I~ !OJ.fl 
,9 rl.s't'1 I ,11 ", :·h ,Jo ... ,/!"!" t, ,1cr1 o~ . ---- -----1-L__ _ _______ f _______ '""=NliiX'@Ji11:ini""vi-1c1.-----+------J 
... , . ' \ I -~t P"'i .,.\d<( \>" ,,/,"'~ ·---··------····-·-··-- -----·-----+-----·- ."../._~-----···· 

J 1 ) } y f2 {/JV' I "( V·"'' 'l , " ' ) • 

SE}tVI¢F;_R-RQurt_ST (rUs!1, ~bjecttf! Q~llitbilify) 

---·------·--------------"---_:g~~~r (defoult)l_X Sa1npler's Nanie Mobile# 

-----··-·-----~~--Prio!i!Yf2-3 b_.!:!~~~s dal_0...:__~-~!:!£char~>j=:±-~:~;:-;;::;;:;-i,.c;:'l:..di.:?'t-kl.k~==:!;;;2::=p:=(~ t-------~--------__g_~~;::yQ __ B..Q!!jQ~~l!..~ay): IOOJ:?_§urc~£~ Sampler's Signature Dnte1Time 
F0r Emergency <l Day, ASAP or We_ekend - Cc)\ltact AI,S 

GJ Sr,,;m~ C)H - LCl cJ;;<t tw>i ~vJ/.,, • . .Yf., 
® cJ,i,aMt WZ-t/l ~fitd.. a~ c~ itu:;;f k ~/~0-01.~ -. 

~'Y -u.r c'ot&.~ ~ "'7J<'ltU( ·fo '(!Nx,'ef.,cl. i..,,7l._ ft~ - N'I 

'"ll 9 -c:/z,;,:·7· ){.,. 

l!<"WL 

ix:ZoL 
i.KZoL 



 
 

 
 

END OF REPORT 



 

Nautilus Environmental Company Inc. 
8664 Commerce Court, Burnaby, BC, Canada, V5A 4N7 |+1 604 420 8773  

1 
 

 
Teck Coal / Elkview Operation Report Date: February 16, 2016 
ATTN: Michael Moore Work Order: 16151 – 16152 
RR1 HWY 3   
Sparwood, BC  
V0B 2G1  
 
 

Data Report 
Species: Rainbow trout (Oncorhynchus mykiss) 

Protocol: EPS 1/RM/13 (Second Ed. with 2007 amendments) 
  

Species: Daphnia magna 
Protocol: EPS 1/RM/14 (Second Ed. 2000) 

  
 
 
Table 1. Results for the 96-h rainbow trout acute toxicity tests.   

Sample ID Collection Date and Time Mortality in the 100% v/v 
(%) 

EV_EC1_WS_2016-02-02_N February 2, 2016 @ 0935h 0 

EV_SP1_WS_2016-02-02_N February 2, 2016 @ 1000h 0 

EV_MG1_WS_2016-02-02_N February 2, 2016 @ 0915h 0 

EV_GT1_WS_2016-02-02_N February 2, 2016 @ 0950h 0 

EV_BC1_WS_2016-02-02_N February 2, 2016 @ 0915h 0 

EV_OC1_WS_2016-02-02_N February 2, 2016 @ 1240h 0 

EV_GC2_WS_2016-02-02_N February 2, 2016 @ 0720h 0 

EV_LC1_WS_2016-02-02_N February 2, 2016 @ 0815h 0 

EV_SM1_WS_2016-02-02_N February 2, 2016 @ 1040h 0 

EV_DC1_WS_2016-02-02_N February 2, 2016 @ 1105h 0 
 
 
 
 
 
 
 
 



WO#16151 - 16152 

Nautilus Environmental Company Inc. 
8664 Commerce Court, Burnaby, BC, Canada, V5A 4N7 |+1 604 420 8773  

 2 

Table 2. Results for the 48-h Daphnia magna acute toxicity tests. 

Sample ID Collection Date and Time Mortality in the 100% v/v 
(%) 

EV_EC1_WS_2016-02-02_N February 2, 2016 @ 0935h 0 

EV_SP1_WS_2016-02-02_N February 2, 2016 @ 1000h 0 

EV_MG1_WS_2016-02-02_N February 2, 2016 @ 0915h 0 

EV_GT1_WS_2016-02-02_N February 2, 2016 @ 0950h 0 

EV_BC1_WS_2016-02-02_N February 2, 2016 @ 0915h 0 

EV_OC1_WS_2016-02-02_N February 2, 2016 @ 1240h 0 

EV_GC2_WS_2016-02-02_N February 2, 2016 @ 0720h 0 

EV_LC1_WS_2016-02-02_N February 2, 2016 @ 0815h 0 

EV_SM1_WS_2016-02-02_N February 2, 2016 @ 1040h 0 

EV_DC1_WS_2016-02-02_N February 2, 2016 @ 1105h 100 
 
 
The tests met performance criteria and no deviations from the protocol were observed. The 
results presented in this report relate only to the samples tested. 
 
 
 

 
 

 

 

 
  Reviewed By: 

Yvonne Lam, B.Sc.  Julianna Kalocai, M.Sc., R.P.Bio 
Laboratory Biologist  QA Officer 

 



Rainbow Trout Summary Sheet 

Client: 

Work Order No.: 

Sample Information: 

Sample ID: 

Sample Date: 

Date Received: 

Sample Volume: 

Other: 

Dilution Water: 

~V-f-l \ _ws_io1b_DL-t:il_N 
t-e.. b 1- / Ho 

1:-t.1 OL 
/ 

Start Date/Time: 
r~b f 1t(I b (oJ lfl_ 1r5h 

f;L, 
Test Species: Oncorhynchus mykiss 

Test Validity Criteria: 

G: 90o/o control survival 

WQRanges: 
T ('C) = 15 ± 1; DO (mg/L) = 7.0 to 10.3; pH = 5.5 to 8.5 

Type: Dechlorinated Municipal Tap Water 
Hardness (mg/L CaC03): 

Alkalinity (mg/L CaC03): 

Test Organism Information: 

Batch No.: 

Source: Aqq g F l.l..rrv:.s 
No. FishNolume (L): 
Loading Density (g/L): 
Mean Length ±SD (mm): 

Mean Weight ± SD (g): 

Zinc Reference Toxicant Results: 

Reference Toxicant ID: fl_] ln33 
Stock Solution ID: 15 ln 1J 5 

Range: 3 3 ~ 't {) 
Range: o. 33 - a.:;, q 

Date Initiated: J a.n 20 / 1 h 
96-hLC50(95%CL): l?o "'i (5q.$t:"'109.s) 1.1.gl~ Z.n 

Reference Toxicant Mean and Historical Ran~: i I. 0 ( 3 3. 9 - I Lt-8 · '!-) iv,!i/L l n 
Reference Toxicant CV(%): ______ _:Lf-~'t...c·c.SbLL0..f0'--------------

Test Results: loo% 
D i'o 

,,.... ' 

Date reviewed: I-<-Ro - i (,, /1 I. Reviewed by: 

Version 1.4; Issued May 29, 2015. Nautilus Environmental Company !nc. 



Client/Project#: TeckCoa \ -EVO 
Sample 1.0. J;:y_fC\-W<; .1_Q\la .. 02£Jl_f'..l 

96-Hour Rainbow Trout Toxicity Test Data Sheet 

Number FishNolume: I 0 / Z. l 
7-d % Mortality: ___ o:;· ,...----------

w.o. # 16152-
RBT Batch#: --~-"!I 2.'"°'7..°"'lj;...:15=-------

Total Pre-aeration Time (mins): __ _;_1_,,7..,_,D"-'"'l'-f';_,_, u' n...!.2. ______ _ 

Date Collected/Time: \=-E' b 1 I \b(@ 00 35 h 
Date Setup/Time: f-t~;/'.11:-f ib f e:b . .Jtl( b (Of i 7_ lf 5 h 

Aeration rate adjusted to 6.5 ± 1 mUmin/L? (Y/N): Y' 

Undiluted Sam le WQ 
I 

Sample Setup By: &• lr<-· ~ (.... Parameters lnitialWQ Adjustment 30minWQ ----"==-=--------
0.0. meter: 
pH meter: 
Cond. Meter: 

Concentration 

(% v/v) 

<.:+I 
I DO 

Initials 

1 2 

2. 

2. 

#Survivors 

4 24 48 

10 /0 
10 /0 

'E: c. A 

72 96 0 

/0 to Jl/-:0 

I? I{) il./.o 

!>- -«rnv1 'E-'-

Temp 0 c 14'.n 
pH ::'.\ ,Vj 

D.O. (mg/L) I 1.-:f 
Cond. (µSiem) 1002-

Temperature ('C) Dissolved Oxygen (mg/L) 

24 48 72 96 0 24 48 72 96 

11+.o (V/) f'f," \Y.I' /D.3 /0,0 tf, ~ 'l Ii C/J: 
\4-.0 NP /1.//,) {l..(J IOS 10.0 ''L~ ?A 9.? 

fL ">- ~:~ft... Fe I'- A 'lJ!il) 

WQ Ranges: T ('C) = 15 ± 1; DO (mg/L) = 7.0 to 10.3; pH= 5.5 to 8.5 

Sample Description/Comments: Ct eov, Co tart Es<:; 1 Od:ou..r\ es'-., l\.Jo o Di 
-,------ ------- I l 

Fish Description at 96 h QI\ ol:.,,rYI Number of Stressed Fish at 96 h 
l 

Other Observations: 

/ 4-J\ 
/ ~ .o 

/ \ . <, 
/ in(,., 'l 

pH Conductivity 
(µSiem) 

0 24 48 72 96 0 96 

(S 65 i:i'.1 ').,O: '-.l$ 25 :.i:?D ., . 

R.o 82.. f-1 l'-0 9,,. I 1l..f...7 lt~:?,1-
• 

£-L f (_ <h A • rHllo/ fL- . HFIJJ'l 

,¢ 

--------------------------------------------------
Reviewed by: ------------

,jGiA.... Date Reviewed: ([ ~ · ( (,, / ( (,., 
I . 

Version 2.2; Issued August 13, 2013. Nautilus Environmental 



Rainbow Trout Summary Sheet 

Client: 

Work Order No.: 10152. 

Sample Information: 

Sample ID: 

Sample Date: 

Date Received: 

Sample Volume: 

Other: 

Dilution Water: 

t:;.v _sp 1 _w$_2-0l b.oL-02,N 
Feb 11 \l..., 
\:ebl+l\6 

Start Date/Time: F~ h 4- / !(.)~ l'~ ft. 5 ~ 
Test Species: Oncorhynchus mykiss 

Test Validity Criteria: 

~ 90% control survival 

WQ Ranges: 

T (°C) = 15 ± 1: DO (mg/L) = 7.0 to 10.3; pH= 5.5 to 8.5 

Type: Dechlorinated Municipal Tap Water 
Hardness (mg/L CaC03): 

Alkalinity (mg/L CaC03): 

Test Organism Information: 

Batch No.: 

Source: Aqu g F 0.rrn.S 
No. FishNolume (L): 

Loading Density (g/L): 

Mean Length ±SD (mm): Range: __ 3_5_-_·_4-_0 __ _ 
Mean Weight± SD (g): Range: _..:::0:..:.'.::5_,1_·_· _o_. :2::::.'-,.(c __ _ 

Zinc Reference Toxicant Results: 

Reference Toxicant ID: PJ ln.33 
Stock Solution ID: 15 l.i11 () 5 
Date Initiated: J C\11 2D / 1 b , 
96-h LC50 (95% CL): Ro"" (5Cl.$~v/O 9 s) ~IL ~n 

Reference Toxicant Mean and Historical Ran~: i /. 0 ( 3 3. 9 - 11-8 · 'f) 14~/L. l n 
Reference Toxicant CV(%): -------!.;._'--' -'-'t-'.-"b'-"-°/J!.o ____________ _ 

Test Results: 

Reviewed by: Date reviewed: 'f" do. ( ~ / (le 
--'----'-'-11'-'-""-

Version 1.4; Issued May29, 2015. Nautilus Environmental Company Inc. 



Client/Project#: 

96-Hour Rainbow Trout Toxicity Test Data Sheet 

Tec\z(oc\ \ J::vo Number FishNolume: 

7-d % Mortality: 

10/1z l 
0 Sample l.D. 

W.0.# 
Fv S\?\_.ws..ZOlb-O"l 02- )J 

\l::,15'2... 
I ?.,2Ji S 

Total Pre-aeration Time (mins): --~·)wD~M~·~,Yl~'>-------
RBT Batch#: Aeration rate adjustedJo 6.5 ± 1 mUmin/L? (Y/N): 'I 
Date Collected/Time: 
Date Setup/Time: 
Sample Setup By: 

D.O. meter: 
pH meter: 
Cond. Meter: 

t-~b i 1 th(OJ 10 0011 
f£ ld':'.?l4/J (>)(@ \ 2-4-5 h. 

£(., 

2. 

2. 

Undiluted Sample WQ 
Parameters Initial WQ 
Temp •c I lf.O 

pH 4 .l'i 
D.O. (mg/L) 104 

Cond. (µSiem) I lo l!)S 

Concentration #Survivors Temperature (°C} Dissolved. Oxygen (mg/L) 

(% v/v) 1 2 4 24 48 72 96 0 24 48 72 96 0 24 48 72 96 

<.. -t I 10 JO D 10 l'f.o lf.u IY1D Ii·" \l{,( 103 f().O "I " , l '1/1 O.P-
I 00 10 tO /0 !O II.fa \ it, ll tfl{6 I Y1t) 14.o I 0 <, 10 I 'f, 1 9/?t Q.ci 

1'1,0, 

. 

Initials El A • tmm E-'l. t' l. - "" ifl!IM a r--c />- A. =HJl/11 
WQ Ranges: T (°CJ = 15 ± 1; DO (mg/L) = 7.0 to 10.3; pH = 5.5 to 8.5 

Sample Description/Comments: C\Pr;r . Cotor\e_ss;. O<loL\1\es<; .~ oot ....------·, ----- ' 

Fish Description at 96 h Q l\ Oi:'.01 Number of Stressed Fish at 96 h 

Other Observations: 

f 

Adjustment 30 min WO 

./ 11+. 
./ 1.c 

./ Ir .3 
/ 11c,1,..,c::;, 

pH Conductivity 
(µSiem) 

0 24 48 72 96 0 96 

65 £.S '}e bl c,0 25 :2../'\ 
'/.°I 8. \ Jl.. I 9-) 8. I ( (:i{-,Cj I L,'tL; . 

8- ~(.... /h /\-.. ':fl}1f/1 f'L- "7JJJM 

¢f, 

--------------------------------------------------
Reviewed by: ( f GY.., Date Reviewed: f .Jn • f 6 !t,i. 

( 
Version 2.2; Issued August 13, 2013. Nautilus Environmental 



Rainbow Trout Summary Sheet 

Client: 

Work Order No.: 

\ e_ck Coe...\- rcvo 

\
I . ,-0 
O\)L--

Sample Information: 

Sample ID: 

Sample Date: 

Date Received: 

Sample Volume: 

Other: 

Dilution Water: 

EV-M<:i!_wS-LDl,b_c2-D2.,;J 
\-{' b'l.11 la 
f'.tbt.r/16 

/ 

Start Datemme: re_ b 1t / 1 (o ~ I z 1./- 511 

Test Species: Oncorhynchus mykiss 

Test Validity Criteria: 

;?: 90% control survival 

WO Ranges: 

T ('C) = 15 ± 1; DO (mg/L) = 7.0 to 10.3; pH= 5.5 to 8.5 

Type: Dechlorinated Municipal Tap Water 
Hardness (mg/L CaC03): 

Alkalinity (mg/L CaCOJ: 

Test Organism Information: 

Batch No.: 
Source: AqulJ Fo..rrv:S 
No. FishNolume (L): 10 t?...L 
Loading Density (g/L): 

Mean Length ±SD (mm): 

Mean Weight ± SD (g): 

Range: _3_5_-_4-_2. ___ _ 
Range: --'a"-."-3"1..:!...---"'0""'·5""-g"'"---

Zinc Reference Toxicant Results: 

Reference Toxicant ID: [Z7ln33 
Stock Solution ID: 15 lVI (J s 
Date Initiated: 

96-h LC50 (95% CL): 

Test Results: 

Reviewed by: Date reviewed: f d..ri -fft;{lf:c; 
Version 1.4; Issued May 29, 2015. 

Nautilus Environmental Company Inc. 



Client/Project#: 

96-Hour Rainbow Trout Toxicity Test Data Sheet 

'feLk (c1D.. l -Ev0 Number FishNolume: 

7-d % Mortality: 

10/12-l 
v Sample l.D. 

W.0.# 
tV. f\QC11 -l111S:..to16,.6i.D2_ N 

\lo 15 'L Total Pre-aeration Time (mins): __ ........ l.c'i-"'O'-'-'\'"l\"";""n""l'--------
RBT Batch#: I '2JlJ !ff ··- Aeration rate adjusted to 6.5 ± 1 mL/min/L? (Y/N): '/ 
Date Collected/Time: \-~ b ~ I b ( oq Is h 
Date Setup/Time:~l;,lrf lh \ R;b = !(i (OJ I .ZL/'Sh 
Sample Setup By: 8.. E:: (., 

D.O. meter: 
pH meter: 
Cond. Meter: 

2. 

2. 

Undiluted Sam )le WQ 
Parameters lnitialWQ 

Temp •c 15.0 
pH 8. I 

D.O. (mg/L) 10.<r 
Cond. (µSiem) 123 n 

Concentration #Survivors Temperature (°C) Dissolved. Oxygen (mg/L) 

(% v/v) 1 2 4 24 48 72 96 0 24 48 72 96 0 24 48 72 96 

<.:+I 10 )0 /CJ lO /If.a IJ-.0 
,,,,o 

I 'I.~ f1,o tD3 q,8 C), 1' ~'"I rt.'1$ 

I 00 10 }9 /o 10 150 14-iJ / 't,<> W"' 14.r 10.s 9.9 "), ~ ~~ '1.CJ 

Initials FC llt- ~ umr11 E"l- i:c.. ·"' . i'llll11 a. f; (.. ,._ I'- ~YI/if} 

WQ Ranges: T ('C) = 15 ± 1; DO (mg/L) = 7.0 to 10.3; pH= 5.5 to 8.5( "'\ 

Adjustment 

/ 

/ 

/ 
/ 

pH 

0 24 48 

&5 6 l.. f:,, ::t 
s.1 8. () /i-, I) . 

~ Fe ,t>-

<;n0rrt Y~""' 0 "'1 
Sample Description/Comments: -HH C\ C'.Q(' (~\ orl 0:53 ! Odoi ides<;: NO ppt 

Fish Description at 96 h <JI< Number of Stressed Fish at 96 h 0 

Other Observations: 

r 

30minWQ 

15.o 
~.l 
, (j_ -j 

\Z3f,., 

Conductivity 
(µSiem) 

72 96 0 96 

b ::t ~:+ LS :30 
I- 'I a.I 12.~ f Jti'-1 

'''"111 !? 1..- w,r,111,1 .,, 

--------------------------------------------------
Reviewed by: J (J4 

Version 2.2; Issued August 13, 2013. 

Date Reviewed: f e,t, · ( (,/I (p 
( 

Nautilus Environmental 



Rainbow Trout Summary Sheet 

Client: 
- r ,..-: 
I~ L~ loG\\ _i:::.VO 

Work Order No.: 

Sample Information: 

Sample ID: Ev-bl LC\IS.lO!h-OLUL N 
Sample Date: t~.k 11! b 
Date Received: 

Sample Volume: 

Other: ./ 

Dilution Water: 

Start Date/Time: re b 4 /1 0 ~ I I 11--5 l. 
Test Species: Oncorhynchus mykiss 

Test Validity Criteria: 

2 90% control survival 

WQRanges: 

T ('C) = 15±1; DO (mg/L) = 7.0to 10.3; pH= 5.5 to 8.5 

Type: Dechlorinated Municipal Tap Water 
Hardness (mg/L CaC03): 

Alkalinity (mg/L CaC03): 

Test Organism Information: 

Batch No.: 

Source: Aqug Fo..rms 
No. FishNolume (L): 10/ILL 
Loading Density (g/L): 

Mean Length ±SD (mm): 

Mean Weight ± SD (g): 

Range: __ 3_1t_-_'+_:S __ _ 
Range: _ __:o.:... ~3 .;,b_-_.::.o..:... "'5""b'---

Zinc Reference Toxicant Results: 

Reference Toxicant ID: f<..7 ln33 
Stock Solution ID: 15 l.V1 1) S 
Date Initiated: Jan 2.<> / 1 f , 
96-hLC50(95%CL): i?o.c:; (5C/.$-~toCfs) Al~/L ~n 

Reference Toxicant Mean and Historical Ran~: i /. 0 (33. 9 - l'f8. '+) 1~id/J... Zn 
Reference Toxicant CV(%): ______ __,'+.:..'t'-""'b"-'"/'-'0'--------------

Test Results: 

Reviewed by: 

Version 1.4; Issued May 29, 2015. 

Date reviewed: f ~ -I b /rb --'---'--"+/ .;<.:, '---

Nautilus Environmental Company Inc. 



Client/Project#: 

96-Hour Rainbow Trout Toxicity Test Data Sheet 

Number FishNolume: I 0 6 7-. l Te£tJo~1-Evo 
E\1 .. GT\ -11'.IS 101l:L01-02# N 

I{., l'S 'L 
7-d % Mortality: ___ ....:0:.,,....---------Sample l.D. 

W.0.# 
RBT Batch#: 

Date Collected/Time: 

Date Setup/Time: 

\~2.1115 
i::e1:i 211s10J aqs5h 
f£b ~It hlC~ T'2. lf~ 

Total Pre-aeration Time (mins): 110 J"I\ /r)') 
Aeration rate adjusted to 6.5 ± 1 mllmin/L? (Y/N): 'I 

( 
Undiluted Sam le WQ 

Sample Setup By: \,'~ E:-C... ' Parameters lnitialWQ Adjustment 30minWQ 

D.0. meter: 
pH meter: 
Cond. Meter: 

Concentration 

(% v/v) 

(:fl 

I 00 

Initials 

1 2 

Temp•c I ~' ('\ 
:z.. pH I .0 

D.O. (mg/L) l l.2.-. 
2.. Cond. (µSiem) JXG2-

#Survivors Temperature ('C) Dissolved Oxygen (mg/L) 

4 24 48 72 96 0 24 48 72 96 0 24 48 72 96 

10 (0 'f.v 14,o 
. 

(0 /c:> rv/~ /t.(/.} li\.0 ID3 qq 9, '.:/- tj .. t-, q,~ 
ID /o ',, 10 l~O 14<) I y,:> 11""' 14 { l . I U.lt 'l."l "11 ;r o/,9 't':J: 

fL ~ />- 1!Mll'i E''- t= \... ·"'- "'- . l'lJt.J fl- F-L ;- ,.._ cfl?Jl'J 

,, 
/ 

/ 

I/ 

pH 

0 24 48 

6,s 6.S bl 
9..,\ $\.I rr- I 

8-- \-'-< ~ 
WQ Ranges: T (°C) = 15 ± 1; DO (mg/L) = 7.0 to 10.3; pH = 5.\5 to 8.5 

Colo'f es~ 
Sample Description/Comments: f'.'.'L ~I l <J1il'j 'fC I\ Q\11:) I [\ e (\'( I Odo\.\\\ C)) I \>JO i;i vt 
Fish Description at 96 h o\ta."-4 Number of Stressed Fish at 96 h d 
Other Observations: 

. +.l'I 
, I 
10.~ 

19-i::;s 

Conductivity 
(µSiem) 

72 96 0 96 

&~ (,;,)J 25 ::2. 6 -1 

f ) >t. I 1~53 I 'Jr I I 

A-- f\....- r:;?//!Jf/11 

--------------------------------------------------
Reviewed by: J ~ Date Reviewed: ? .e). _ I rp 

Nautilus Environmental Version 2.2; Issued August 13, 2013. 



Rainbow Trout Summary Sheet 

Client: Start Date/Time: 

Work Order No.: Test Species: Oncorhynchus mykiss 

Sample Information: 

Sample ID: 

Sample Date: 

EvJsC1-~--Js_ Vl\b_oLoL_N 
i--tob 'I I 10 

Test Validity Criteria: 

~ 90% control survival 

WQRanges: 

T (°C) = 15±1; DO (mg/L) = 7.0 to 10.3: pH= 5.5 to 8.5 

Date Received: 

Sample Volume: 

Other: 

Dilution Water: 

Type: 
Hardness (mg/L CaC03): 

Alkalinity (mg/L CaC03): 

'"' ,.,,, ' 
~-"'t l't-

Dechlorinated Municipal Tap Water 

Test Organism Information: 

Batch No.: 
Source: 

No. FishNolume (L): 

Loading Density (g/L): 
Mean Length ±SD (mm): 

Mean Weight± SD (g): 
Range: 3 7 - t 3 
Range: 0 58 - Q. 58 

Zinc Reference Toxicant Results: 

Reference Toxicant ID: PJln33 
Stock Solution ID: 1Sl.11 vS 
Date Initiated: 

96-h LC50 (95% CL): 805 rsci./~10 er s) M.JIL Z!n 
't f I 

Reference Toxicant Mean and Historical Range: 11. 0 \ 3 3. 9 - I 't-8 · '-!-) '4#1/ L l n 
Reference Toxicant CV(%): -------/./..~· ~"~·"'b'-'-'1-"o'--------------

Test Results: 

Reviewed by: 

Version 1.4; Issued May 29, 2015. 

Date reviewed: f eAo · 10 (1 p 
1 

Naumus Environmental Company Inc. 



Client/Project#: 

96-Hour Rainbow Trout Toxicity Test Data Sheet 

Teck(c.1r" 1 _(\JO Number FishNolume: 

7-d % Mortality: 

IO~Ll 
Samplel.D. 

W.0.# 
RBT Batch#: 

Date Collected/Time: 
Date Setup/Time: 

\:,::\/ 6Cl-WS~Z.Olb .. D1.~02..-N 
lk,151-
i'?,2.9J5 

i=C. ~-· i 116 TQ) a c\1s \,, 
~~~ .llli 1ETo.J 121+5b.. 

0 
Total Pre-aeration Time (mins): I 1-.D H 1'1) 
Aeration rate adjusted to 6.5 ± 1 mUmin/L? (Y/N): y 

( 
Undiluted Sam pie WQ 

Sample Setup By: . !il E G Parameters Initial WO Adjustment 30minWQ 

D.O. meter: 
pH meter: 
Cond. Meter: 

Concentration 

(% v/v) 

<. -t I 
I 00 

1 2 

Temp°C I It-, c,, / 't5 
2- pH 1.C\ / \, (\ 

D.O. (mg/L) I I . I ./ 1n.1 
2- Cond. (µSiem) /)(£.. <, I/ 1Rt,.,i, 

#Survivors Temperature ('C) Dissolved. Oxygen (mg/L) pH 

4IMIGIHl%IOIMlalnl%IOIMlalnl96IOIMlalnl% 
1 o 110 I Jo Ii O ltt.o IFto I 1vP I 1<1PIN.ol1DJ lq.9 17.! 19. 'd' lq.~ 165 l&s I b .f 11:,.~Jt,,.~ 
1·0 110 116' l1D ll4-.SliLrvl1vPl1'f·"l1(/.0l1DH1i0.1 lr1 M19.~lq,~li.\)l8.I fa;''l.-1.P-J 18.l 

Conductivity 
(µSiem) 

o I 96 
2') I;;;; 6 
1~&:; Ir 81,;:t 

Initials f(_, ,,_ ID-- km!? I E-L lf-L I k I ,,_ 1ID'JMl8.- l8L I ,,,_, A""ltlflP?l2Llf.L. I ,.ti I A. [#/P'JI f-L- lfl1?JJ1 
WQ Ranges: T (°C) = 15 ± 1; DO (mg/l) = 7.0 to 10.3; pH= 5.5 to 8.5 

Sample Description/Comments: C100.1, .Co\91\tss, Oc\rnA~\.e.ss, No 11v\ 

Fish Description at 96 h OU..t'-1 Number of Stressed Fish at 96 h a 
. . ~1~&0 °'"" o"'~"""'· Oo<o """"""'' '"'° / 

Reviewed by: '-j<.,Vu..._ 

Version 2.2; Issued August 13, 2013. Nautilus Environmental 



Rainbow Trout Summary Sheet 

Client: 

Work Order No.: 

Teck CuoJ _£VO· 

1~15Z 

· Sample Information: 

Sample ID: 

Sample Date: 

Date Received: 

Sample Volume: 

Other: 

Dilution Water: 

[V-/)(_ 1_ws_101b_OIJll_N 
Rh?_! 11·1:, 

/ 

Test Species: Oncorhynchus mykiss 

Test Validity Criteria: 

~ 90% control survival 

WQRanges: 
T ('C) = 15± 1;DO (mg/L) =7.0to 10.3; pH= 5.5to 8.5 

Type: Dechlorinated Municipal Tap Water 
Hardness (mg/L CaC03): 8 
Alkalinity (mg/L CaC03): 

Test Organism Information: 

Batch No.: 

Source: 

No. FishNolume (L): I 0 I I 'LL. 
Loading Density (g/L): 

Mean Length ±SD (mm): 

Mean Weight± SD (g): o.SLi: 0.1/ 

Zinc Reference Toxicant Results: 

Reference Toxicant ID: f<..7ln33 
Stock Solution ID: 

Date Initiated: 

96-h LC50 (95% CL): 

Reference Toxicant Mean and Historical Range: 

Reference Toxicant CV(%): 

Test Results: 

Reviewed by: 

Version 1.4; Issued May 29, 2015. 

Range: __ 3 _ _)_-_-_t+_. l...,--
Range: __ o.~:5=5~--· _o~·6~;j~--

Date reviewed: f .U.,, . I fo /1 '-
-~='--~/f-'Y'I"'"---

Nautilus Environmental Company Inc. 



Client/Project#: 

Sample l.D. 

W.0.# 
RBT Batch#: 

Date Collected/Time: 

Date Setup/Time: 
Sample Setup By: 

D.O. meter: 
pH meter: 
Cond. Meter: 

:z_ 

2... 

96-Hour Rainbow Trout Toxicity Test Data Sheet 

10/;z.. L. Number FishNolume: 

7-d % Mortality: -------'o'-----------
Total Pre-aeration Time (mins): I "L 0 ""fY\ S 
Aeration rate adjusted to 6.5 ± 1 mUmin/L? (Y/N): y 

I 
Undiluted Sam le WO 

Parameters Initial WO Adjustment 30minWQ 

Temp °C u..,c; ./ I l.j- "'i 
pH ~ .i / 1.11' 

D.O. (mg/L) / ,!'1 / IC) :-t 
Cond. (µSiem) 0z::.s v l--5"1 

Concentration #Survivors Temperature (°C) Dissolved Oxygen (mg/L) pH Conductivity 
(µSiem) 

(% v/v) 1 2 4 I 24 I 48 I 72 I 96 I o I 24 I 48 I 72 I 96 I o I 24 I 48 I 72 I 96 I o I 24 I 48 I 72 I 96 I o 96 

<.:+I 1 O I r0 I 11> II 0 lr'!:o I 11+.o I 1v.0 I 1v-'114Dl103 lq. 8 I '1, i.I?. "i It.! .:f I 6 5 It> b h, o I b . .I" I hb' I 25 :2, i 
I 00 1 D / to / 10 11 o l11tS li4-JI N/'l 1Y·'il'l.Ol1~.\12.CJ j'},,rl '1, !I qqJ::i.Kl8.?. ls::.,1 l.1< 1J~:J.f65~ b1'"1 

Initials G:<- Ill- Lo- tmtnlE-'- I frLl& IA-, IID1il'll8...-JELL1r- I ,,_filnl"'llE<-l&LI .,... I"- J1-in!Y1J f-L- l"FIMWJ 
WQ Ranges: T (°C) = 15 ± 1; DO (mg/L) = 7.0 to 10.3; pH= 5.5 to 8.5 

Sample Description/Comments: I lf0ib1 Bmw'f1 1 OpCAa,\;\e.1 Oc\our\ 15">,i Wo 99-\ 
Fish Description at 96 h o'u:ivt Number of Stressed Fish at 96 h (() 

Other Observations:: ______________________________________________ _ 

Reviewed by: \.J (iil Date Reviewed: :[~ • l Co f( h . I , 
Version 2.2; Issued August 13, 2013. Nautilus Environmental 



Rainbow Trout Summary Sheet 

Client: 

Work Order No.: 

Sample Information: 

Sample ID: 

Sample Date: 

Date Received: 

Sample Volume: 

Other: 

Dilution Water: 

Ev-6cL_IJ\.£_101b-Gl_or_N 
t-1-b iH'./l (;, 

/ 

' 

Start Daterrime: r~b 4: /i 1o ~ (t 1t-s t, 
Test Species: Oncorhynchus mykiss 

Test Validity Criteria: 

;::: 90% control survival 

WQRanges: 
T (°C) = 15 ± 1; DO (mg/L) = 7.0 to 10.3; pH= 5.5 to 8.5 

Type: Dechlorinated Municipal Tap Water 
Hardness (mg/L CaC03): 

Alkalinity (mg/L CaC03): 

Test Organism Information: 

Batch No.: 

Source: 

No. FishNolume (L): 10 IZ.l-
Loading Density (g/L): 

Mean Length ±SD (mm): Range: __ 3_'t_-_L_t-'O __ _ 
Mean Weight ± SD (g): Range: _a"-'-'. 2-::...'f-1---o::...·c..::f::,::...u:...' __ 

Zinc Reference Toxicant Results: 

Reference Toxicant ID: P-7ln33 
Stock Solution ID: 15l111 us 
Date Initiated: 

96-h LC50 (95% CL): 

Reference Toxicant Mean and Historical Range: ::r /.0 
Reference Toxicant CV(%): 

Test Results: 

Reviewed by: Date reviewed: r Af, _ ( (, /i (q ---'---'-"--11-'"-
Version 1.4; Issued May 29, 2015. Nautilus Environmental Company Inc. 



96-Hour Rainbow Trout Toxicity Test Data Sheet 

Client/Project#: Teck.Coo.1.-t::VO 10/l l Number FishNolume: 
Sample l.D. 

W.0.# 

EV-6(<? . m ~- \t.JS:. '.1 ii I \ (o\5:f_.;A (p .. .02-u2_N 7-d % Mortality: ----'o':-::--0---,,---------
Total Pre-aeration Time (mins): J '.10 rl\ l•V 

RBT Batch#: t'2'L'{15 Aeration rate adjusted to 6.5 ± 1 mUmin/L? (YIN): y 
Date Collected/Time: ~th 'L I l GT0J 0·1zo h { 
Date Setup/Time: Fe..btf\Ul,:i(G'l _ 11l\-5h Undiluted Sam pie WQ 
Sample Setup By: 

-- - -------,;::-
Et.- £ (., Parameters Initial WO Adjustment 30minWQ 

D.O. meter: 
pH meter: 
Cond. Meter: 

Concentration 

(% v/v) 

(-ti 
I 00 

Initials 

1 2 

:z.. 

2.. 

#Survivors 

4 24 48 

10 /0 

10 /o 

1:::c IJ,.. 

72 96 0 

(P iO /lfO 

lo I{) I!/: u 

(;>.. ·li'l!YI f-1.-

Temp"C /l eJ\ / I 't.1'1 
pH > .2 / R:L 

D.O. (mg/L) I , (/) / l I .'7 
Cond. (µSiem) CJ l-3 / 4'L:Z. 

Temperature ("C) Dissolved. Oxygen (mg/L) pH 

24 48 72 96 0 24 48 72 96 0 24 48 72 96 

il\-v /!I:" r'i./~ 114,0 103 100 q, '\ 9, '1 l) 8' f. 65 &lo (,, 1' "" ¥ l,~ 
ilJ, 0 /'j,,o / '1,,e> !'<0 ID.\ O.o cq ''-I qg ~-'- 8 :z. ~i 8- I f,l/ 

--c A - Hl1\lf) a c:c fr-.. ,.._ m1w1 8-- i='t, A. A... ~mir1 

WQ Ranges: T ("C) = 15 ± 1; DO (mg/L) = 7.0 to 10.3; pH= 5.5 to 8.5 'SOl'l\e_ \)\ o .. C\( VG\.vT;l~\\O;teS 

sampleDescriptionlComments: _ (\~or 1 (o\oy=\-i'§1 N>o Oc\ous 1 ~JO ypj-Ev · 

Fish Description at 96 h _ _:.O"-'l:""e:'"l"J+---------- Number of Stressed Fish at 96 h ¢ 

Other Observations: 

Conductivity 
(µSiem) 

0 96 

25 ~o 

ciz:z, '9,0(::/-

f'L.- :rrnvn 

--------------------------------------------------
'--1~ Reviewed by: ------------ Date Reviewed: r <l.. ' ( C:, Ir):; 

I 
Version 2.2; Issued August 13, 2013. Nautilus Environmental 



Rainbow Trout Summary Sheet 

Client: 

Work Order No.: 

Sample Information: 

Sample ID: EV-LC !-WS-161b_6Z..-01-~ 
Sample Date: ~eb "l..flb 
Date Received: 

Sample Volume: 

Other: 

Dilution Water: 

. \---ob 1'/iLfoJIZ.4-5h 
Start Datemme: __ '-:::__'T_;__'lJ""------

Test Species: Oncorhynchus mykiss 

Test Validity Criteria: 

~ 90% control survival 

WQ Ranges: 

T ('C) = 15 ± 1; DO (mg/L) = 7.0 to 10.3; pH= 5.5 to 8.5 

Type: Dechlorinated Municipal Tap Water 
Hardness (mg/L CaC03): 

Alkalinity (mg/L CaC03): 

Test Organism Information: 

Batch No.: 
Source: 

No. FishNolume (L): 10;/ZL 
Loading Density (g/L): 

Mean Length ±SD (mm): 

0,3 
Range: __ 3_'::1_-_-_4-_D ___ _ 3 8 :t I 

Mean Weight ± SD (g): Range: __ o--'. 5::..6=-·-_· 0=---"5"'6"---

Zinc Reference Toxicant Results: 

Reference Toxicant ID: P-..7ln33 
Stock Solution ID: 15 lVI vS 
Date Initiated: 

96-h LC50 (95% CL): 

Reference Toxicant Mean and Historical Range: 
Reference Toxicant CV(%): 

Test Results: 100% 
0% 

Reviewed by: Date reviewed: f d,p - ( 0 / I Jo 
---'----0---'--=---1-1 ---'-'--

Version 1 A; Issued May 29, 2015. Nautilus Environmental Company Inc. 



96-Hour Rainbow Trout Toxicity Test Data Sheet 

10/iz l Client/Project#: 

Sample l.D. 

W.0.# 
RBT Batch#: 

Date Collected/Time: 

Date Setup/Time: 
sample Setup By: 

D.O. meter: 
pH meter: 

T ~ c\( (~·1 o.. 1-t.:VO 
t-'L LCi- i,IC, .'lQi(,.Ol-Ol-N 

t&\52-
12.'Z. '1 t '::i 

f-ZJ" 11 I <o KJ0 01"1 S h" 
r-:~j,,, 14/Lb~ FUt5h 

~L "£ (.,,' 

2. 

Cond. Meter: ___ 2....._ ___ _ 

Number FishNolume: 

7-d % Mortality: 0 
Total Pre-aeration Time (mins): I Z 0 r.,;.,, S 

--~~-~~-------
Aeration rate adjusted to 6.5 ± 1 mUmin/L? (Y/N): y 

f 
Undiluted Sam le WQ 

Parameters Initial WO Adiustment 30minWQ 
Temp•c 14,h / I .o 

pH 1.::r -_ 

/ --- .5\ -
D.O. (mg/L) ILO ./ 1n.'i\ 

Cond. (µSiem) IOCJ n ./ /{:,Cln 

Concentration #Survivors Temperature (°C) Dissolved_ Oxygen (mg/L) pH Conductivity 
(µSiem) 

(% v/v) 1 2 4 24 48 72 96 0 24 48 72 96 0 24 48 72 96 0 24 48 72 96 0 96 

(:t I 10 1c? I<) 10 ftto \ 4-, I) f'I." /Vi' NO t03 10./ '7.J 9, 'i 1.a 6 5 , '(., (A, (,, .f {,q 1::,~ .o 25 ;;;o 
I 00 10 /0 ft> 10 N.o 1[/,.\J t'f/' /V;" /l{,(J I OS /0.2 q '1 "t.8 <J.1 iB £ . .::. ;.. l ./') 8 f Pj (,,C/o r1c ) 

Initials i:;-L ,,,,_ ,,., Y'ilm E'l- f:-L 
"""" 

~ r111111 a \--L (.}- . 'IJ!Wl 8.- fG ~ Fm/11 f-L- f.fiJln 

Sample Description/Comments: C\E'G\1 I ( o\or\ec;S I OcL:i\j\1\CSC, '· No 1?17± 

Fish Description at 96 h ali.a~ Number of Stressed Fish at 96 h (/') 
\ 

Other Observations: -----------------------------------------------
Reviewed by: J (;rt.,.__, Date Reviewed: 1 efa · I (,,/I(.;, 

I 
Version 2.2; Issued August 13, 2013. Nautilus Environmental 



Rainbow Trout Summary Sheet 

Client: 

Work Order No.: 

I ec \'.- l<l o.. \ _ f: \/ 0 

t(J 15z_ 

Sample Information: 

Sample ID: 

Sample Date: 

Date Received: 

Sample Volume: 

Other: 

Dilution Water: 

1::.v_'.)f\l\.l-WSJ.016.DlJYl.-~ 
Fd2l{1t, 

.-· 1~ '/1- Q \2-4-5i, 
Start Date/Time: r-e.b ,- I O 1 

' 

Test Species: Oncorhynchus mykiss 

Test Validity Criteria: 

;;:: 90% control survival 

WQRanges: 
T ("C) = 15±1; DO (mg/L) = 7.0to 10.3; pH= 5.5 to 8.5 

Type: Dechlorinated Municipal Tap Water 
Hardness (mg/L CaC03): 

Alkalinity (mg/L CaC03): 

Test Orgiinism Information: 

Batch No.: 

Source: Aqug Fi\.r/'V\S 
No. FishNolume (L): 101(2...L 
Loading Density (g/L): 

Mean Length ±SD (mm): 

Mean Weight± SD (g): o 4-S :!: o .o:::r 

Zinc Reference Toxicant Results: 

Reference Toxicant ID: P-7ln33 
Stock Solution JD: 

Date Initiated: 

96-h LC50 (95% CL): 

Reference Toxicant Mean and Historical Range: 

Reference Toxicant CV(%): 

Test Results: 

Reviewed by: 

Version 1.4; Issued May 29, 2015. 

)2.-4-0 Range: ________ _ 

Range: __ a_. ~-:.1_-_o_._5""3 ___ _ 

i /.0 

Date reviewed: f .Q), - 1 (,, /( h 
I 

Nautilus Environmental Company Inc. 



ClienUProject#: 

96-Hour Rainbow Trout Toxicity Test Data Sheet 

Te_ckCo0-1-E:vo Number FishNolume: 

7-d % Mortality: 

to /,z__ l 
Sample l.D. 

W.0.# 
RBT Batch#: 

Date Collected/Time: 

Date Setup/Time: 

(".\{ CMI W" "0-1' J' -D~ 1 
"'-"-) - :::J_f...( \O..C ,,,_, k - I"'! 

.. \10152 
12..2'.°t IS 

rthTltGIGV io4oh 
tel~ I 1iD----r0l I 145 h. 

o' 
Total Pre-aeration Time (mins): I 1-0 r~ ·, v-,~ 
Aeration rate adjusted to 6.5 ± 1 mUmin/L? (YIN): 'I 

( 
Undiluted Sam le WQ 

Sample Setup By: <''-E: (.., ' Parameters Initial WO Adjustment 30 min WO 

D.O. meter: 
pH meter: 
Cond. Meter: 

Concentration 

(% v/v) 

\:+I 
'00 

Initials 

1 2 

2. 

2. 

#Survivors 

4 24 48 72 96 

\0 I 0 ID 10 
10 )0 /0 1n 

f;-G 11 p,-.. !rnlh 

Temp°C I LJ..f) / 
pH H.1 ./ 

D.O. (mg/L) [(.Lo / 

Cond. (µSiem) 50(,, I/ 

Temperature (°C) Dissolved_ Oxygen {mg/L) pH 

0 24 48 72 96 0 24 48 72 96 0 24 48 

l't.o 11\-0 t'f a f \f,O l(.O 103 q_g ') 1- "),'l q,'{ 65 6(, (, .Y' 

'~-0 llfo iv.• JI{ 0 li.J .I I 0 /./- 10.0 '), ::/ 1-~ I 'I' ti 8.2 8) ii..?,, 
' 

f-l. F-C A A. • ~MW1 a- CL-- /.!--- ,.__ ql1f} 8-- i'.' l-- ~ 

WO Ranges: T (°C) = 15±1; DO {mg/L) = 7.0 to 10.3; pH= 5.5 to 8.5 

Sample Description/Comments: \\<Ant \Ltllo\N1 C\£C\.{ u'1o oc\o'v\{_,1'10_ ovt 
J----- c--- --.----··· 

Fish Description at 96 h OK Number of Stressed Fish at 96 h 52( 

Other Observations: 

4-.l'l 
'l:L 
10.X 

C..,(o/,, 

Conductivity 
{µSiem) 

72 96 0 96 

G ;i ~;;-lr 2'5 ~() . 
§- .b 8-3 SbG 5r r 

Fl11PI fl- -
-~ • 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-

Reviewed by: c.___j ~ Date Reviewed: f ~ · lfo /r 0 
( 

Version 2.2; Issued August 13, 2013. Nautilus Environmental 



Rainbow Trout Summary Sheet 

Client: 

Work Order No.: 

\ e. ck Coed- i=v 0 

l.b \52-

Sample Information: 

Sample ID: G. v -nl 1-1u"SJ_o 16_()7.-l) l, N 
Sample Date: feh'L!ll:i 
Date Received: 

Sample Volume: 

Other: 

Dilution Water: 

Start Dateffime: ~e.. b 1t / l fo (OJ I l 4 ) h 
Test Species: Oncorhynchus mykiss 

Test Validity Criteria: 

~ 90o/o control survival 

WQRanges: 

T ('C) = 15 ± 1; DO (mg/l) = 7.0 to 10.3; pH= 5.5 to 8.5 

Type: Dechlorinated Municipal Tap Water 
Hardness (mg/L CaC03): 

Alkalinity (mg/L CaC03): 

Test Organism Information: 

Batch No.: 
Source: 

No. FishNolume (L): 10 17...L 
Loading Density (g/L): 

Mean Length ±SD (mm): Range: 3 0 -- 4- ! 
Mean Weight ± SD (g): Range: 0-Z.9- D-52 

Zinc Reference Toxicant Results: 

Reference Toxicant ID: P .. .7 ln33 
Stock Solution ID: 15 l.V1 () S 
Date Initiated: J. a.11 2° / 1 f , 
96-h LC50 (95% CL): 8 0 ") ( 5 Ci.$ -~Io 9.5) Al'~ /L ~r, 

Reference Toxicant Mean and Historical Ran~: i I. O ( 3 3. 9 ·- I 'f8. 't-) 14!1/i.... ln 
Reference Toxicant CV(%): ______ _,Lf-~'t'-"'. b._,1_,o'--------------

Test Results: 

Reviewed by: 

100 re surv.'v-.1 4}- C\(, hov•s l(\ -\1,e 100 %Lvlv) <.ll'\dilv+eJ S0.""1(Jle. 
0 % ,,,,;o.-tc.li cJ 'lf, hours: ·;,, +i, 10 ° o J/J) "'' ;Ju+ J. "'""' I 

Date reviewed: '£ ~, 10 U lo --'---'-'"-IJ .L.!,"---

Version 1.4; !ssued May 29, 2015. 
Nautilus Environmental Company lnc. 



Client/Project#: 

Sample l.D. 

W.0.# 
RBT Batch#: 

Date Collected/Time: 

Date Setup/Time: 
Sample Setup By: 

D.O. meter: 
pH meter: 
Cond. Meter: 

Concentration 

(% v/v) 1 2 

(_ -t I 
I 00 

96-Hour Rainbow Trout Toxicity Test Data Sheet 

lee Is. Coc1 \ .-E\1c1 Number FishNolume: 

7-d % Mortality: 

lo /i·z_ l 
() f\J .. DCl.=L'-1$ -uO\h .. oJ,_QJ,, tJ 

I ti1S'?..· 
122q1s 

Total Pre-aeration Time (mins): I 2 0 rn 'n 
---~~~~~-------

Aeration rate adjusted to 6.5 ± 1 mUmin/L? (YIN): '/ 

1%¥ili~ 'iz01{~~i 
( 

Undiluted Sam~le WQ 

~c 

2. 

2,_ 
I 

#Survivors 

4 24 48 72 

10 (0 I <> 

I() 10 (o 

Parameters Initial WQ 

Temp •c I [/,.0 
pH ·::i .~ 

D.O. (mg/L) l l '" 
Cond. (µSiem) 1'25'1 

Temperature (°C) Dissolved. Oxygen (mg/L) 

Adjustment 

/ 

/ 
/ 

I/ 

pH 

30minWQ 

l'+.c 
=i ,'1 
l \. <, 

I B't.:;? 

Conductivity 
(µSiem) 

OOIOIMlalnlOOIOIMIGlnlOOIOIMIGlnlool 0 I 00 
IQ lit.o l14co lr'li" I 1'/, di\\{ cl103 l~.q It !-I 9, 1n816.516.6 l~o I(,, 'l ll,. t' I 25 I Bo 
1 o l1'f o l11J-,0 I' y;"l 1 y,:')~l(.011Oi+l10oI~,1 I rt, e. 19 ~1=1.q I S 21 B--.11.):. i.lJ':i-l 1852-l lxfl?_ 

' 

Initials I I I I Sc I Ao-! ~.ll'l I £'LIE c I i;- I ,.,.,. lWllii? 18.-JSl I i":.L,.._ WJ!~lf-l-IE-<-J ,,__I ,-,_1fntn I EL.- .tl1J!il/Ttn 
WQ Ranges: T (°C) = 15 ± 1; DO (mg/L) = 7.0 to l0.3; pH= 5.5 to 8.5 

Sample Description/Comments: C1ea.c,Co1odess., O<lov-r\ess, /\.\QJ)_Dt 
------,----- \ I 

Fish Description at 96 h 1111 da'--1 Number of Stressed Fish at 96 h rzj 

Other Observations: ______________________________________________ _ 

Reviewed by: (j Gel. Date Reviewed: <f e)., · I{:! fro 
I 

Version 2.2; Issued August 13, 2013. Nautilus Environmental 



( 

Daphnia magna Summary Sheet 

Client: 

Work Order No,: 

Sample Information: 

Sample ID: 
Sample Date: 

Date Received: 

f;\l_fCLw<;, J.ol6-0'l--02._~ 

'~\oNil.""! 2( 2.0 i \o 
'Fgb~l'\l .., '2-0llo 

7- 'f. 1-\o L ' Sample Volume: 

Test Organism Information: 

Broodstock No.: 

Age of young (Day 0): <24 h 

Avg No, young per brood in previous 7 d: IS 
Mortality(%) in previous 7 d: 0 
Days to first brood: 

NaCl Reference Toxicant Results: 

Reference Toxicant ID: 

Stock Solution ID: 

Date Initiated: 

Start Date/Time: 'Feb r\J-0,1'\ S , 2P I b @ \ "'1 IS"" 
Test Species: _~,,,,D""a"'p"'h"'m"''k.:.m"'a"'g""n"'a ___ _ 

Set up by:_'!"-'---'\""\.,'-------

Test Validity Criteria: 

~ 90% mean control survival (no more than 2 
mortalities in any control replicate) 

WQRanges: 
T (°C) = 20 ± 2; DO (mg/L) = 3.6 to 9.4; pH = 6 to 8.5 

48-h LCSO (95% CL): ?:,,4 ( ~ '\- 4, I) g/LNaCL 

Reference Toxicant Mean and Historical Range: "\, 'l. ( '.'>, 7:.-S,:;) g/L NaCL 
Reference Toxicant CV(%): _ _,__.?>.__ ___________ _ 

Test Results: 

Reviewed by: 

Version 1.3; Issued January 26, 2011 

Date reviewed: --'f'-'-~--' .o..(_64l-'-l-"fo"-
I 

Nautilus Environmental 



Freshwater Acute 
48 Hour Toxicity Test Data Sheet 

Start Daterrime: Fd::»'"'V-itN S 1 -v:> 1 b E'.J t'fu;;ti_ 
No. Organisms/volume: ......:1.::D:.:/2"'0"'0"'m"'L---,------

Test Organism: _,o"'.m:'rag'fn-"a'---------
Set up by:_'-_,__,_..'---------

Thermometer: 4'-t"'f-S DO meter: l>O· 213> pH meter: p\i• I I '> c- 2./:; 
> 

Conductivity meter: 

Concentration Number of No. 
Temperature Dissolved oxygen pH Conductivity 

Live Organisms Immobilized 
(°C) (mg/L) (µSiem) 

Rep 

24 48 48 0 24 48 0 24 48 0 24 48 0 48 

A 10 /.:- 0 ~.O '1 ... .,,S / ~lo i!..-S- ;..,S 1.ln -;:r,> 1-;i-'.7 <.c. '\ i?bi '))),.S, 

B '" IP (.J 
. · .·. <··· : I>··.· .. ( . ;. .. :· >< I\.•> :'·' :-- ,:·-'.· _;_'-.' 

.. ·· .. ·· 
.<" ;_ .. · . 

c /0 10 "' : > :; -__ ,- >:. :L ·.·. -·· :._,,·< ... :; . ,:>·: ... . • ... I·:.:.-•.;. .:-: . . '· . : ... 
D :; : .:· '·--:.' . : : .... : •: ...• ...,. ... ·· ....... :c · .. .>.:;·:. ... 

!.;:_, 0 A 10 (OC- "' 1..D.$ io .. ~ '1<>6 'l:d) ;....!, f...." 1.'1'., Jt 1 ;...( \(011 (bS-3 

B 10 IP~ p .) -:_:·:-- _- . · •: .: .. :. ' I .. C:• \.' · .. ;:.· I: <• I>.;: 
c lo Jt:>{I 0 I ·. :·· . , .... :·.·. 

: . 
> ,:r··.;• ·.,.::::; ./··.: ,_ .. ;·: ... •.•·ii. ': >·•. 

D .. ·.< ·.· :· --- ·- ._, • ... ·: ... I: : .:.•:> > : /.· ... /.:.:; ·:.::-.;:; 

A 

B .· .. 

c 
D 

. 
: . .. ..· 

A 

B 

c 
D .. : .. •· 

A 

B 

c I: ·.. ·• •;. ·.-· :f:.:. 0 ·· . •::I'·.•";.• .::·:·. :•';- •.•o.····, •: :··.:. 
D I ..•• : •·.·· ••.•.·: • J' ·:. '-!O'. 1· ••. • "; • .. ' "::· : ;:.:;::: .· ... · < : .. 
A 

B 

c ' •. · .... ·.·.· 

D 

Technician Initials A - A . . 

Hardness* A!ka!initv" Initial WO Adiustment Adiusted WQ 
Cone. *(m /Las CaCo3) Temo r°Cl '1D·5 / 
Control IMHW\ loo / "7- DO lma/U '0-'6 ./ 

Hiahest cone. lo4~ ~.O'\) OH I.~ / 
Hardness adiusted ·- - Cond (uS/cm !lo I '1 ~ 

Comments: Mortality: Heartbeat checked under microscope 

Sample Description: 

Batch#: 0 \ uo\.\, ~ 7-d previous# young/brood: l S Previous 7-d Mortality (% ): tl Day of 1st Brood: Yo 
Reviewed by: d~ Date reviewed: r,:-e.4 · { G,, /r & 

I 
Nautilus Environmental Company Inc. 

Version 1.7; Issued May 22, 2015 



Daphnia magna Summary Sheet 

Client: 

Work Order No.: 

Sample Information: 

Sample ID: 

Sample Date: 

Date Received: 

f'J..5!>\_WS. 1016-01.--0l_~ 
'~bN<:l."'I 2t 1.0 i (o 
r{'\n~l'\j t.\, 2-<>l\o 

J. 'f' '2..b L ' Sample Volume: 

Test Organism Information: 

Broodstock No.: 

Age of young (Day 0): <24 h 
Avg No. young per brood in previous 7 d: 

Mortality(%) in previous 7 d: 0 
Days to first brood: 

NaCl Reference Toxicant Results: 

Reference Toxicant ID: 

Stock Solution ID: 

Date Initiated: 

Start Date/Time: r~io r\I0-1'\ 1 , 21> \ b @ \ \ 0 S ~ 
I ' Test Species: __ ,.,D"'a"'p"'h"'ni-"a-"m"'a"'g"'n"'a ___ _ 

Set up by: _·+_,_,l.=:L-:__ ___ _ 

Test Validity Criteria: 

~ 90% mean control survival (no more than 2 
mortalities in any control replicate} 

WQRanges: 

T (°C) = 20 ± 2; DO (mg/L) = 3.6 to 9.4; pH = 6 to 8.5 

48-h LC50 (95% CL): ~' 4 ( '7.-6\- <\,I) g/LNaCL 

Reference Toxicant Mean and Historical Range: i.l;, ?.- ( 3-, ",-$,).) 
Reference Toxicant CV(%): 

Test Results: 

g/L NaCL 

Reviewed by: Date reviewed: ___ f_::eJ,_._r_v-1./--'-/ b_ 
I 

Version 1.3; Issued January 26, 2011 
Nautilus Environmental 



Freshwater Acute 
48 Hour Toxicity Test Data Sheet 

Start Date!Time: _,'\1~bul'..:;\J:.:c~::.-i"\~"'_,_t -l\-1-Ci_I_~_@ Ho SL 
No. Organisms/volume: -'1""0/~2"'0"'0m=L _______ _ 

Client: \ec,\r-.._ ---'-=".>.....-,,.--------,,=----, 
Sample ID: &\i'_<!:Jp\ _ w:s,._ lot\,;,-O'Z.~02,_rJ 
Work Order No.: -~I ~(o~l~S,,,_),__ _______ _ Test Organism: .=D'-".m=ag"'n"'a'---------

Set up by: '1"\L. 

Thermometer: :fe.rop - .S DO meter: DO - ) pH meter: pH - } Conductivity meter: C - 2 

Concentration Number of No. Temperature Dissolved oxygen pH Conductivity 
Live Organisms Immobilized (°C) (mg/L) (µSiem) 

("(. vi") 
Rep 

24 48 48 0 24 48 0 24 48 0 24 48 0 48 

r.:i~tt!} I A (!() ,o p 1"1.0 £,l)-0 / '(), 1 t,>,J~ e. ..;, ,,.., 1-r fl 1--1- 35~ 3",., ..... !"')/";'? 

B rt? (0 0 
:·_._-.-. 

. ,· ,' '. 
._,_-, ,•, ·,:,,,, . : -. :-~ ; _ .. :: ··.'' ·.·•·.· .. > 

. ,' 

·, . ' ' 
....• 

c ,/) i'lfL D ., . ·.· ..... : ··:-. - .' ·',- ~: ,·>i ·: ... -_/:_ .,.::::,.::: 1i\ •'. I >: ,; ' 
D - ... :-'<: 

,·. 

' ' ' I'. ) ' -· .. ·-:·-· 1:> ·: :.'•· '.>'/: .·:. <·' '• ., ' 

loo A lo fO <O !'VS ')NcO '):;b C,,'\) 'r),S i:..lf l,'e e,o J.'.-.1 ilol'b l '-32-
B /0 0 

' 
,. ' 

' 
·, -.· >. ' ' .. ·:. '• 

\0 . ·· 
' · ... ''' . · .. · .. · ',,, ,·: . 

' 

c I,-, lo :;:; I , ,····· •·.·. 
,,' ' 

-.-'._.''.·::<' .,.:· ··, ·-' < ' ,, • -~ -: : <-- -
D 

', ·. ', 
' '' 

.. ,._ .... ··,_,,·/:::-• ,; .. ·_, - ·:= .-. ~: " ·.' · ... 
. . ··' .. c .. ' . 

A 

B 
' 

., 

· .. 
•.· :· .- , ,' 

c ,. 
: 

. 
' 

' ' . •' , . 
D 

' ,. !'-<>--- : .. ' 
''' 

' ', ..... ·, ,' '-:_, .. " 

A 

B . ' 

· .. · ·,, ',' .·· '•' 
'.· ·. •.· \,:· - ,' . .- ' '' 

_,.--:-". 

c .. ,'..-
.... -----

i-'<-",,, ___ -,-. 
, . 

.. --: .. :·";_;_:· <.··.' . ' ., ' -- ...... -· ·.,. 
D '1-:: .... ' ,. ', 

c ~ :. ' _:.-·.: ' .. :·:,'"<::::: ' i. :, - ··-:~ ' •·· ' .. 
,.·,' 

A 

B '·· 
,. 

'• ·.: ' ··. •::' I .> 
' 

''. ,•' 
'' ' 1·-:c .. ·:,::· I > . ·.· ' 

c '•, '' ,,' >· 
; ', ; ' .• ~ .· _· '·i.': ... ··.' ~----; ;--

I .·· . 
' ' .. - . ,:·:-

D ' --·--::-_::. .:':,.· I· '. . .. - ___ :-:-':,- \ > I> ........... ', _ _. '' 

•' '' " ' 
-1··.-·_.-.: ... 

A 

B 
' 

', ... · ,· '· .... · ' ...... · .. ·•· .. .·· ... , '.·>'··.' ;.-'--- . ' ,. I> ... :.· 

c ' · ... 
. · 
'' /. . :·' ._- .. . ,,··.·. I ' . <" ' . ·'' .... ' '. ' 

D '·'·· '· ·> _-_,,_· .. ::·'::'-.':' ' ·• !c'''" . ,. . 
' ·:·•".: ' ,_· --. ·'•. 

Technician Initials \\IA.L fh ;;.. '1\"'1v 14- !?-> .'\"L r-,\W-'~ '\<A\_, \.J '·' 
~ "j,vJ , lh '" 

Hardness* Alkalinity* Ad·ustment Ad·usted WQ 
Cone. '(m<IL as CaCo3) 
Control iMHW) ir,r, 10 
Hh:ihest cone. lo°! o 'S 2.0 
Hardness adiusted ' ------- . ---- Cond 

Comments: Mortality: Heartbeat checked under microscope_JJ~',1-1-"4-' 

Sample Description: 
' ' 

Batch#: 8 \ \1. \ IQ f\ 7~d previous# young/brood: \ ~ Previous 7~d Mortality (%): ___ 0 __ Day of 1st Brood: °\ 
Reviewed by: Date reviewed: 'f ek . /(p // '6 

~-----"--Na-o~tllu-,-En~vir~L~m-eo-ia-IC-cm-p-an_y_lnc-.-Version 1.7: Issued May 22, 2015 



Daphnia magna Summary Sheet 

Client: 

Work Order No.: \i.,1sl 

Sample Information: 

Sample ID: 

Sample Date: 

Date Received: 

Sample Volume: 

{;\l_M&LWS. 2.016·-C>l-<:il_~ 
'~i;,Nll,"'J 21 2...0 i (o 
\=g\.;i N~i'\l ".\; , 2.01 \o 

7... 'f- '2..b L ' 

Test Organism Information: 

Start Datemme: t'~b r\1-!Ai'\ !..\ , 2» \ b @ 1 LI lS. (,.,, 
' ' Test Species: -~.;;D:::a,,,p~hn"'i"-a-"'m-"a"'g""'n"-a ___ _ 

Set up by:_·+~\'--""------

Test Validity Criteria: 

~ 90% mean control survival {no more than 2 
mortalities in any control replicate) 

WQ Ranges: 

T ('C) = 20 ± 2; DO (mg/L) = 3.6 to 9.4; pH = 6 to 8.5 

Broodstock No.: 0\ 12.iloe:. 
Age of young (Day 0): <24 h 

Avg No. young per brood in previous 7 d: 20 
Mortality(%) in previous 7 d: 0 
Days to first brood: 

NaCl Reference Toxicant Results: 

Reference Toxicant ID: 

Stock Solution ID: 

Date Initiated: 

48-h LC50 (95% CL): "'.!>, 4 ( 'ik Ii\- <.\-, I ) g/LNaCL 

Reference Toxicant Mean and Historical Range: '-\-, '2- ( 3, 7:.-$,~) g/L NaCL 

Reference Toxicant CV(%): _...._.?>,,__ ___________ _ 

Test Results: 

Reviewed by: Date reviewed: FdP · I b h b 
-------,~--

Version 1.3; Issued January 26, 2011 Nautilus Environmental 



Freshwater Acute 
48 Hour Toxicity Test Data Sheet 

Client: I eel'<,_ 
Sample ID: t:v~-N.-0:,..:.,..\ ___ X'_'>~--1..u~l~t;,-.. --o-'L_,-<>_l_ ___ j\)~ 

Work Order No.: -~l~ts~!'>~l---------

Start Daternme: rif:m,.0.f"~f 'i £.bi(, Q 11..HSJ..i 
No. Organisms/volume: --'1_,,_0c:/2"'0-"'0m=L _______ _ 

Test Organism: -"D"'.m=agii!n-"a,__ _______ _ 
Set up by: \.\'-AL. 

Thermometer: ·4'-t""f-S DO meter: \)o· 213' pH meter: pli" I I 3' Conductivity meter: C. - 2. ('$. 

Concentration Number of No. Temperature Dissolved oxygen pH Conductivity 
Live Organisms Immobilized ('C) (mg/L) (µSiem) 

("/. -i/v) Rep 

24 48 48 0 24 48 0 24 48 0 24 48 0 48 

Ct:>1'\~1 A 10 /0 0 !"1.S lJl.'i) ""b ~, la.b 3-5 1.1 .,.., --;~:t" :,si; 31-0 
B lO 10 0 ····. ·: _·: __ ._:-, ·. ,,·;_·· ,_.,, ;. >>c: .· .. : .. )'. 

. .. .. l''••'i.O: . •: :• .. .... . , .... 

.. ; ,-:' -'-~- :-;;_,:' ::_ "· '>:':\ . 
•• • .. . ·• ;;,• . ..·· 

c lO tr? D . •.: .. .. ,_·,,, __ -.--

D l>C' , .... ,- ':•'·· .·.··. O:::·.:': .... . ., . •:: .. t -: -~: .. -, :::- - . :· ..·· .. · .. 

100 A to iO "" \"\.S 100 'bh "I, I °'<\ ~<f 1:,, I l<,.1 .;-..1 l'-Sc., rz,n .. 
I··.- · ... 

... '·; __ - _- ·····. - .; .. :.. .: i ·- • <.( {'''..': >···· >.<. ·: ... · .... _ .. ··:-_; { ... , .. · .. · B 10 ,o 0 .. ·: 
' 

. ... 
c \0 ....... 0 . ·':_: ... _ ·.· . . ) ., •• v. ::;.:· __ .·,:.'.- ;:/_--.,-'_: __ .· ... .... .,. <· . .:_-_, 

D r"' ·· ... ... .: 
; '. ._- ~-;_ •· . . 1: • • I'.·. ·.·: .. ~.- - .:.::.; ";'.- ':<,·''.-'" 

• •• •••••• 
A 

. ·· . . . ,.· . 1 •. • • ' ;x ·.:'f'.\·· <-.).· B .. ... "" -.··-· "' ' 
•· .. .. 

c . . ·· . . · ... ......... :Y ·••·• .. . :· .. ::''"'' -
. . • . . 

D ·····•': .. ·. 
.. · . · .. . ... .. .... --~:· .~·<:·: : ... .• . 

A 
B . ·•·. I . · .. ·····: ' --.: _·.; ;·-: ~,: ' .:·.<··- ';" :.:. __ ' 

._._.. " . 
... · .. · ;_''>·- ___ -

c ... 
-- :: , .. -_: .< :··,,' .-.;--_:_ :·:·. . . .•. . -·:. . -- · ....... ,·.·.·: -.·· .. . .. 

D . 

·•· 
.... _, .... ·.: ___ - . ·. .. : .. ..... . ·:·. ·: . ·,·.···· ': :·: .. • 

A 
--- __ -_;< . : ......... . •••.'.\: 

•;• "'"' ... --· ··, :.•:-·· . 7< '"·' .... B .·. . "< ,,,· ··.·. 
-- - r 

. 

.····-:· :> ..... ·, ;: . ·'. ... . ., 
•·· '"'' i . · .. < .. , .. ·•·· .. · 

... ... ·· c ·. ·• 

D I . • 
. >.; ·+·.·oc .. : .. ..... ':''·-::~- ' ......... • •• " 

_,,.,,.,,,,. '< : .. .... 
A 
B ;/ .. ".' 

'· 
.• ... : I>."•,. I\ '·• : . ... .:-: ... • • '.'!. ;•:.:, ••• ••• . ___ ,.·'/' . 

.. 

c ... ,· •.' . '.•• < . : • :> •••••• .-°:'_::'<-·.· · .... ... .· . 
D .· . >-: ·~:- ''~ . ·. :, : .. • • •• '' ::. ':' _--.-: ~~ . 

.. · . .... . .. . 
Technician Initials "\VJ-. A... - V\1"\\ '1'i"'11. A \\"-.\.. \J\IM ,. Jt\AL.. "'iv.A , " \.\"IJV . 

Hardness* AlkaliniW* Ad"ustment 
Cone, •1m IL as CaCo3l 

Control (MHW) I - .. "'> "lo 
Hiahest cone. \J..Du '213 {,... 
Hardness adiusted - --~-"'""' 

Comments: Mortality: Heartbeat checked under microscope N tl'Y 
' 

Sample Description: 
( 

Batch#: il \ I 1- \ \o \~ 7-d previous# young/brood: 1...-0 Previous 7-d Mortality (%): ___ o __ Oay·of 1st Brood: __ <j-'---
Reviewed by: 

Version 1.7; Issued May 22. 2015 

Date reviewed: _____ n;:.J..t-'-et'-"'"' . .._,_,I b'-1/_,/_,,,k,,__ __ _ 
Nautilus EnvirLental Company Inc. 



Daphnia magna Summary Sheet 

Client: 

Work Order No.: 

Sample Information: 

Sample ID: 

Sample Date: 

Date Received: 

Sample Volume: 

t;\I_ b1"\_ WS,_2.0l lo-O'l--02.-~ 

'F~.ioN"'"'I 'Z..i 2.0 i (o 
r~b~l'\I <\, ;..011o 

?.. t: '2..b L ' 

Test Organism Information: 

Start Datemme: reb r'IM1'\ '-\" ', 2P I b @ l Cl ':>S \, 
Test Species: Daphnia magna 

Set up by: _"!'..._,_\..:o\... ___ _ 

Test Validity Criteria: 

~ 90% mean control survival (no more than 2 

mortalities in any control replicate) 

WQRanges: 

T (°C) = 20 ± 2; DO (mg/L) = 3.6 to 9.4; pH = 6 to 8.5 

Broodstock No.: 0\ \1..\lof\. 
Age of young (Day 0): <24 h 

Avg No. young per brood in previous 7 d: 

Mortality(%) in previous 7 d: 0 
Days to first brood: 

NaCl Reference Toxicant Results: 

Reference Toxicant ID: 

Stock Solution ID: 

Date Initiated: 

48-h LC50 (95% CL): '?,, 4 ( ~ <.\- '\:,I) g/LNaCL 

Reference Toxicant Mean and Historical Range: i.I;, 2: ( ':>, ~-S<>) g/L NaCL 

Reference Toxicant CV(%): 

Test Results: 

Reviewed by: r.--r. dP · ( '- 'tJo Date reviewed: IV {j _ ----'--,/'-"""-

Version 1.3; Issued January 26, 2011 Nautilus Environmental 



Freshwater Acute 
48 Hour Toxicity Test Data Sheet 

Client: -~.,;.,e=.c,..,V;_,,,_~--------
Sample ID: 5V....61\- WS..,.. 2.o\(g -o'l..--02 N 

Start Date/Time: '& & i'Ui.l.l'':j 'i Ul i IO> @ tDS'> i 
No. Organisms/volume: ___,1..=.0"'/2"'0..=.0m=L ____ I____ · 

Work Order No.: _ .... l_,.CowlwS~) ________ _ Test Organism: ,,,D"'.m=ag..,n,,,a,_ _______ _ 

Thermometer: {f'.Mf ~ S DO meter: DO - 2 

Concentration Number of 

Set up by: "\ML 

pH meter: pH - } Conductivity meter: C - 2 

Temperature 
('C) 

Dissolved oxygen 
(mg/L) 

pH Conductivity 
(µSiem) Live Organisms lmm~~i.lized 

Rep l---,--+------+--.---.---+---r---.--+--.,.--,.--+---.,----1 
24 48 48 0 24 48 0 24 48 0 24 48 0 48 

A Co IP 

B 10 10 0 

c 10 /0 

D 

lcio A l.O /o 
0 B 10 10 

. .·· ._; 1 _,.., 

' ': -. -' .-· .. ·_ -_ . 

c tO .A" - ' ··.: . _.,_:_ :' ._ .. 
. .. I 

.·. 

A 
. ··· . 

B . · . 

c . .-._,- __ ·_-._ 

D . . I-_· ·: .. , -;-.·,-.: '. ._:·:'.' ' 

A 
B . · .. . 

· .... · . 

c ·, .. .-.: .': .. ·· 

D · ... 

A 

B .··.·. ·. 

c ', _. ___ .,=- •• -:- _-_ 

D , '·,I· - . -_'. __ -: :-.. __ : __ ·:··:·_ 

A 
B 

c 
D 

Technician Initials 

Hardness* Alkalinltv* Initial WQ Adiustment Adjusted WQ 

Cone. *{mQJL as CaCo3) Temo ('C) IC\ • '-:> \Ci .s 
Control <MHW) 1 nO .,,., 

DO (mo/Ll °'/ii r 2. '"'"ti\ c G\.\ 
Hiohest cone. \100 ""U;(,, OH ltt\ \ (>,\.\.;,~\..\ l '0~0 
Hardness adiusted ~ Cond (uS/cm \~('1\ l <JIO 

Comments: 

Sample Description: 

Mortality: Heartbeat checked under microscope 

C,U"-'f1 C0\0vr~'), ."\O fc.rl'l.00\ c_-f'e>, no oolouv\ 

,, ttY 
I 

Batch#: 0 \ \ 1. i b I'\ 7-d previous# young/brood: i ~ Previous 7-d Mortality (%i}:. __ O~ __ Day of 1st Brood: __ ']_,·~-

Reviewed by: Date reviewed: f de' ( 0 / {,, 
--------~"-+-'-'"------

Version 1.7: Issued May 22, 2015 Nautilus Envl onmental Company lnc. 



Daphnia magna Summary Sheet 

Client: 

Work Order No.: 

Start Date!Time: t'eb r\Mi".\ '"\' \ ·2.C I b @ I '-t I 0"" 
Test Species: Daphnik magna 

Sample Information: 

Sample ID: 

Sample Date: 

Date Received: 

f'i_~c U1JS,_t.olt:,-0·1-01_~ 

'bl.bN"-r:t 21 i.oiio 
'F~b~l'\l <..\I 2.0l\o 

Set up by: _'I'-!.-'.\"'\.,'-----

Test Validity Criteria: 

~ 90% mean control survival (no more than 2 
mortalities in any control replicate) 

WQRanges: 

Sample Volume: :z.. -f: '2..b L. T (°C) = 20 ± 2; DO (mg/L) = 3.6 to 9.4; pH = 6 to 8.5 

Test Organism Information: 

Broodstock No.: 0 \ \ 2( (o \?::. 
Age of young (Day O): <24 h 

Avg No. young per brood in previous 7 d: 

Mortality(%) in previous 7 d: 0 
Days to first brood: 

NaCl Reference Toxicant Results: 

Reference Toxicant ID: 

Stock Solution ID: 

Date Initiated: 

48-h LCSO (95% CL): 

Reference Toxicant Mean and Historical Range: q, '2- ( ".!>, 7,-S,).) g/L NaCL 
Reference Toxicant CV(%): _ _.· ~?:.,,__ __________ _ 

Test Results: 

Reviewed by: Date reviewed: _ __;f_dP_-_( 'P'---1-6.....,/ 00<.-_ 
I 

Version 1.3: Issued January 26, 2011 
Nautilus Environmental 



Freshwater Acute 
48 Hour Toxicity Test Data Sheet 

Client: 'reek 
Sample ID: 0J'~~-'1"'"'.\""'c.."'\-_-w~<;-_-2.&~l-io---o-l,--o~'.l_-i\J 

Start DatefTime: ftb1"1.'~ 't U-H?Q l'i JO~ 
No. Organisms/volume: --'1,,,,0/"'2"'0"'0m=L _______ _ 

Work Order No.: -~l<~"~l_S,...,..\ _________ _ Test Organism: -=D"-'.m-'2ag"'n'-'a'----------
Set up by: "l\M.-

Thermometer: ·-f-t'"'f ~ S DO meter: l>O- 2/ ?:> pH meter: p\i~ I 13' Conductivity meter: C - 2 f}r 

Concentration Number of 
Live Organisms 

Rep 

A 

B 

c 
D 

A 

B 

c 
D 

A 

B 

c 
D 

A 

B 
c 
D 

A 

B 

c 
D 

A 

B 

c 
D 

Technician Initials 

24 

IP 
\.0 
Lo 

10 
(0 
\P 

Hardness* 

48 
,,.., 

'" 
n 

10 

•P 
,,., 

. 

No. 
Immobilized 

48 
0 

0 

0 

D 

0 

0 

-

A!ka!init\I* 
Cone. •rmo/L as CaCo3) 

Control (MHWl loo 10 
HiQhest cone. II ?,O '2-10 
Hardness adlusted 

Comments: 

Sample Description: 
' . , 

Temperature 
(°C) 

Dissolved oxygen 
(mg/L) 

pH Conductivity 
(µSiem) 

0 24 48 0 24 48 0 24 48 0 48 

I .. . • .• : . ·.· •. ·. • -. ···-_:· '- I -".... --. 1 .. ·-_ -· 1-:· : ... •:.· .. •.- --··· ._,·, /._ :--: 1----:: .. - . _ . ;. · -. ... . ... -,:··· ·I·-·._,._,, - : . __ , __ .. ., "'.'• .. ,., ,·, ----_,. :'/:·,.-:.<_·: 

1 •. ••· •••• , .• ·.r:.· ... ··••·· .-, ···•· ·. > ····"•,;.·:·I•>:-/ 
· .. .. -.•-·-·. 

. 

< :·· .•••Y• ., .. :. :. ·.· ... ·• :<'? •.: •:<: 'CO' .. · >· ···• • ··: .. ·:.· 
. : I . • • ' I:: ' . : ' <'. . • , , . ': .• -. : ' .'>: • ·.:;;, •: '·:•• •:· .. :. . ,; 

..... ' . : ·_<·-.. , ____ ----.:-·_. - ____ ..... : -'_-"-._'--' -::-_ '."_ ··:·:.·;:-;-.-:- .. ,' :-_-.-~-:~ __ ::_." 

I I.\:. .1 , • L \l\MJ\. \f\\J\L • WJ!v\ li\ \AL ~ ~ 

lnitiafWQ Ad'1ustment Adiusted WQ 

Temo (°Cl ! "\.$ "f~l.S 

DO rma/L\ 10,0 r .,, ,.....1" , ''LO 
nH '1,.'1 \ ~'{'<\,-RC!\ l 1,9 
Cond <uS/cm l~lio ' lhl'f 

Mortality: Heartbeat checked under microscope ;v /PY 
' { J 

pc.f-i''teu'°'v) "~ oclow , 
Batch#: ·I)\ 11..i\o\) 7~d previous# young/brood: __ 20_-_~_Previous 7~d Mortality C'lo): G Day of 1st Brood: __ °j_,·,_ __ 
Reviewed by: ~61r- Date reviewed: __ _,.f_~=-"-·,,,,,f'""L<..J/i"-J_,,{e,__ _____ _ 

l:mus Environmental Company Inc. 
Version 1.7; Issued May 22. 2015 



Daphnia magna Summary Sheet 

Client: Start DatefTime: reb rvtV'-\ '-\ , .1.l> I b @ l l 15 \.,. 
Test Species: Daphni1 madna Work Order No.: 

Sample Information: 

Sample ID: 

Sample Date: 

Date Received: 

Set up by:_·+-'-'-\.::\., ___ _ 

Test Validity Criteria: 

;?; 90% mean control survival {no more than 2 
mortalities in any control replicate) 

WQRanges: 

Sample Volume: 

f'll_0(\_WS,_l.Ol6-C"1-D2._~ 
~\:,NO,"'J 21 2.0 i (o 
"Fs:Jm~l'\l '=\ I 2-01 \q 

1- y; '2.-b L T (°C) = 20 ± 2; DO (mg/L) = 3.6 to 9.4; pH = 6 to 8.5 

Test Organism Information: 

Broodstock No.: 

Age of young (Day 0): 

Avg No. young per brood in previous 7 d: 

<24 h 

I~ 
Mortality(%) in previous 7 d: 0 
Days to first brood: c 

NaCl Reference Toxicant Results: 

Reference Toxicant ID: 

Stock Solution ID: 

Date Initiated: 

48-h LCSO (95% CL): 

Reference Toxicant Mean and Historical Range: "-\, ?.. ( "'.>, ?,-$,~) g/L NaCL 

Reference Toxicant CV(%): · ?:. 
~~~~~~~~~~~~~~-

Test Results: 

Reviewed by: Date reviewed: 

Version 1.3; Issued January 26, 2011 Nautilus Envlronmental 



Freshwater Acute 
48 Hour Toxicity Test Data Sheet 

Client: I eqr, 
Sample ID: 'E:IJ~J;-!)"'"'<..~\ _,_ __ w_S._' ----;µ;;-~~l~b---o-·z.,---0-2~_-IJ-,-

Start Date!Time: ~fi~b~r-~VIW'~-"'+-~'f--rl-1..o_i_fo_@ 1 
l l SI.. 

No. Organisms/volume: -'1"'0"12,,,0:.:0"'m"L'--_' ______ _ 
Work Order No.: -~I ~ID~l~S"'-'-\ ________ _ Test Organism: ~D~.m=a~g~na~--------

Thermometer: -f!'.Jvlf - S DO meter: DO - :) 

Concentration 

100 

Number of 
Live Organisms 

Rep 

24 48 

A ir> ID 
B (0 .~ 

G (0 ID 

D 

A 10 lo 

C \() IP 

D 

A 

B 
c 
D 

A 

B 

c 
D 

A 

B 

c 
D 

A 

B 

c 
D 

Technician Initials 

Hardness* 

No. 
Immobilized 

48 

0 

Alkalinitv* 

Cone. *(m IL as CaCo3) 

Control (MHWI loo lo 
HiQhest cone. '2.i 0 '1:17-r 
Hardness adiusted 

Comments: 

Sample Description: 

'' 

Set up by: '1"\L. 

pH meter: pH - } Conductivity meter: C - '?> 

Temperature 
(°C) 

Dissolved oxygen 
(mg/L) 

pH Conductivity 
(µSiem) 

0 24 48 0 24 48 0 24 48 0 48 

' 

. 

'' 

> ... ,· . I· . 

' 

' ,·,·· 
' 

' 

' ' .·. 

: 
' 

•' 

· .. ' 

,·.,.,:.· 

.·' '' 
I . 

' 
' 

' ' 

. ' 

. 
·.: 

Temp (°C) 

DO (mail) 

pH 

Cond (uS/cm 

35'6 

•,, ,' : ' ',', 

·, ,,, .. ·' :. ·.·. '·I.• , • ' .: .. 

. 
' . 

. 

I , 
,,' 

', ·. 

.. " 

.· 

Initial WQ 

L_D,o 
lD,, \ 
·1. ,. 
i,,-rs 

. 

'' 

,.· 

'' ' ' ,,, 

. 

' . 

,' . 

. 
•' ' '·,.,, ' 

. 

··.··· 

' . 

' .. 

, .. •.·. '<"' 

Adjustment Adjusted WQ 

2a~u 

I 7> ""1" '\ S.'1 
\.. (4ro{lD."- 11 

61c 

' 

Mortality: Heartbeat checked under microscope A) IA
; 

Batch#: <>\ 1,'L\b ~-I,,\) 7-d previous# young/brood: __ l_'C __ Previous 7-d Mortality (%): ___ o ___ Day of 1st Brood: __ c_I __ _ 

Reviewed by: J &!,._ Date reviewed: f d'J · I~ /t /,, 
~----'----N.-00-·1,-/~E~~i~rn~om_e_ma-l-Co-m-pa-oy_l_oc_._ 

Version 1,7: Issued May 22, 2015 



Daphnia magna Summary Sheet 

Client: 

Work Order No.: 

Sample Information: 

Sample ID: 

Sample Date: 

Date Received: 

Sample Volume: 

f\J_6-C.2_W'$_2.0l6-0"l_--0£._~ 

'Fii.b.vo.."'I z.1 10\io 
tl\,,Nlkl'\I '-\ ,. 2.01 \o 

:Z..~'1...\oL' 

Test Organism Information: 

Broodstock No.: 

Age of young (Day 0): <24 h 

Avg No. young per brood in previous 7 d: 

Mortality(%) in previous 7 d: 0 
Days to first brood: 

NaCl Reference Toxicant Results: 

Reference Toxicant ID: 

Stock Solution ID: 

Date Initiated: 

48-h LC50 (95% CL): 

Start Date/Time: ·Feb r\i-0'1'\ L\ , 2» I b @ 11 .oc h, 
I _,.-' 

Test Species: Daphnia magna 

Set up by:_"!'_,___,_\\.,.=------

Test Validity Criteria: 

~ 90% mean control survival (no more than 2 
mortalities in any control replicate) 

WQRanges: 

T (°C) = 20 ± 2; DO (mg/L) = 3.6 to 9.4; pH = 6 to 8.5 

Reference Toxicant Mean and Historical Range: i.\, 2. ( ?,, 7:.-$,).) g/L NaCL 

Reference Toxicant CV(%): _..._?:>~-----------

Test Results: 

Reviewed by: Date reviewed: 'f e..-& • If(;, /ih ---'-''----+1-=-

Version 1.3; Issued January 26, 2011 Nautilus Environmental 



Freshwater Acute 
48 Hour Toxicity Test Data Sheet 

Client: -~..:..i'::.cG:..:\r;.,,,__~-------
Sample ID: fV,.. f.,-C-2-_W ;;._ 2olio-c<--0'2--IU 

Start DatefTime: ...:f,_,:-g._,fu"-'r-'-'U"-'IJ./'::?.-"\+---'<f'-+_l.l:i_i_b_@ Hool 
No. Organisms/volume: _:1:;0:.:12:.:0::.0m=L ____ I ___ _ 

Work Order No.: _ _,_l_,,Co,_,lw5"'-'-) ________ _ Test Organism: .=D'-".m=ag'"'n""a'----------
Set up by: '1V\L. 

Thermometer: {tMp - S DO meter: \)0 - '$ pH meter: pH - } Conductivity meter: C - 2 

Concentration Number of No. 
Live Organisms Immobilized 

c~1. vlv) 
Rep 

24 48 48 

rll1Vtto I A \0 IP «> 

B (0 IP 0 

c (tO IP c 

D 

loo A 10 {L> 0 

B 10 µ:, <.l 

c LO {o c 
D 

A 

B 
c 
D 

A 

B 
c 
D 

A 

B 
c 
D 

A 
B 
c 
D 

Technician Initials \,\~ th !;... 

Hardness* Alk.a!initv* 

Cone. *(m( /Las CaCo3) 

Control (MHW't le>o -io 
Hiahest cone. \,., 1-0 '"L<-it.\ 
Hardness adiusted ---- --

Comments: 

Sample Description: 

Temperature Dissolved oxygen pH Conductivity 
('C) (mg/L) (µSiem) 

0 24 48 0 24 48 0 24 48 0 48 

l"i.O 7,0-0 ... ;~ iii, 1 IVi,IV .tc.'f 1.-1 l.1 11-l.. 35€, ':](,{,, 
.. 

. \ : ,·' 
•···.· . ... . . ··<.-· I . :< ... . .. · .. · ... .• .. ... '' :·:-' .. ..... . ...... ·· 

.· .· .. . .···. ;·"··· ... '. ' ' ::_::~~;' 
••• ••• .. /·>. •••••• • ••• ·<':.-.::·:.:-.·.:· ,:. ' 

· .......• 
,. " --

. /, . .. 
' ······ 

.. :_- .. :,·:-· !" :.· ··· ... · .. ··.·• : ...... •····. :: .'·:::,·' 

'ft,O 1\l.O 'b>h q_y- 'fJ,'j fc3 ~\ '{)_D £..( Oi?..6 "I. fl.. 
. , . ..... 

. ··· .. ,. . 

.• .· . ...... . .•.. . 

-·•':;_ .· ... ··. ' ... •. \'o·:: .. : ::;., · .. ·. > • . · . v . . 
. . · . . . · .. ... 

-._,:-.:.' ' : ~-- ·:-' --:- .. __ , __ ._:=-: . -.- - ... "·:_ 
. · ... ..... 

. ·· .. . 

•.· . · . · . .... . .. •. .· 

I ... / 1----_ :._,. 

• •• 

.· .·. •· . 

. .. . · . . 
. 

. . -·=-- ::-_.' . . .·.· . 

. ·-"·.- .. . I ·. 
. ·. .•... •·.·.· .. ·· 

.. •. •· . ... 

I ••• I ' . -_;: .. :. ·_:: ·:·:."_'·.·-- . ... · .... · .. · .... _: -:-·,_'- ...... 
· ... ·•· 

.·· 
•• I . I • ·····•.• .··.·•···· .... ··.· .. '·~·:_::> ,'" ·':· 

•••• .: .. • ... · 
•. _ :_.: , .. · ... . · 

... ... ·. .. . ..... · .. ••••• '··· . . .. 
; -- --_ .· .. ·:··:· : 

• ••• .... · . 
. 

·.· . · 

•. 
.. . · .. 

. ... .. . ...... ,._ . .. .. .. --- <:.;:.-, ,' . . . ... 
. 

•• 
.·.·: ·: < .... . . . ........ .. · .. . :· •.··•·· :c ..... .. .... : 

·.· 
-· .. , ' ·_": -:. ~- , .. :· •\. ....... . ·:•.·. ·. 

· ... ··. .. .. .·. . .· ·. ,... ;• ... : •· ./"."·: •.? .. .· . . 

'1\~ 14-- !'ii-> 'l"L .\\J\-v fh '\V'~ 'II\~ A) "l"I.\..., 
""" 

Mortality: Heartbeat checked under microscope 

c..J-f\cu\a. ·e_<,,. tvu c(,\..o-v.f' ~ 

Batch#: Q \ \ 'Z...\ \o I\ 7Rd pre~o/~~ young/brood: _i'"-'. l:a~_ Previous 7Rd Mortality (%): __ b ___ Day of 1st Brood: } 

'1 U'\_ Date reviewed: ___ _,_f-'e.t,"-'-.-'-/""Gl"/(_,,(.,"------Reviewed by: 

Version 1.7; Issued May 22, 2015 Nautls Environmental Company Inc. 



Daphnia magna Summary Sheet 

Client: 

Work Order No.: \\r,\$\ 

Sample Information: 

Sample ID: 
Sample Date: 

Date Received: 

~'J_LC. LWS._2.Cl6-01.-0l_t1 
'~bNo,"'\ 2t 2.0ib 
rt\siNlkN <-\, 2..011o 

z_ "f i:\o L ' Sample Volume: 

Test Organism Information: 

Broodstock No.: 

Age of young (Day 0): <24 h 

Avg No. young per brood in previous 7 d: IS 
Mortality(%) in previous 7 d: 0 
Days to first brood: 10 

NaCl Reference T<!xicant Results: 

Reference Toxicant ID: 

Stock Solution ID: 

Date Initiated: 

Start Datemme: 'Feb rV-0<1'\ S , 2.» I b @ I '-11 O ~ 
I ' Test Species: Daphnia magna 

Set up by: _'l-'-1'--'\""L.'------

Test Validity Criteria: 

~ 90% mean control survival {no more than 2 
mortalities in any control replicate} 

WQRanges: 

T ('C) = 20 ± 2; DO (mg/L) = 3.6 to 9.4; pH = 6 to 8.5 

48-h LC50 (95% Cl): '.!,, £.\- ( ~Ii\- <.\:,I) g/LNaCL 

Reference Toxicant Mean and Historical Range: i.\, 2. ( 3, ":.-$,'.;.) 
Reference Toxicant CV(%): 

Test Results: 

g/L NaCL 

Reviewed by: ['(- '- - t' I ('11 
Date reviewed: """"· "' '° -------!----

Version 1.3; Issued January 26, 2011 Nautilus Environmental 



Freshwater Acute 
48 Hour Toxicity Test Data Sheet 

Client: .,-,\.~.e.,..Y<:,.,' ~-.,,.--::::-:.-----,,---,,-
Sample JD: f'CLC..\ _ ws-'2<>\\:J~ o 'Z..-01._N 

Start Date!Time: F~Ml"':N S
1 
~ ( b El I '+Loli. 

No. Organisms/volume: _,1_,,0,_,12:::0.::0m=L--~-----

Work Order No.: ~l~\o~l..,.$..<..+\--------- Test Organism: -=D'-".m=ag"'n'"'a,__ _______ _ 

Set up by:_-t--::1'----------

Thermometer: ·-1"-tMf-S DO meter: l>O· 2( '.::> pH meter: p\1" ! 13> Conductivity meter: 

Concentration Number of No. 
Temperature Dissolved oxygen pH Conductivity 

Live Organisms Immobilized 
(oC) (mg/L) (µSiem) 

(" /- '1 /v) 
Rep 

24 48 48 0 24 48 0 24 48 0 24 48 0 48 

f!:i>\efro\ A /0 /c:> 0 fll ~ i..?. '],.;;'° ~ ;;t '~ -~ :::1--9' A-Cl '55'1 .<'(,,'7.. 

/0 I•.<. r·.· •.· ·'· . ' / .. ' I/ :.' _,_ :·-" ::: _._-,~~: :; j:: i'> 
B IL> 0 - . __ --. ,._ ... '.· ·._-: __ ,-_ .. /. I< 

c /0 IP 0 :: '•··· • 
', ,, ' .·:,.: •"\.·'· ._.:. :·:·<·.: ., .... ,.,· .......... "' ,'' 

I 
' ,' 

D ·. ,•' 
' 
..• ' •;' ;_:-- ._ <) · .. '·" ·-·::_-,_ .•. \ .. · ,, ..•. i/'\ .. >' 

loo A tP /<> 0 'LD-5 '!<>;;) ~.b -e:i < •,' )!. \, ~< 11~ [!..) .. .C,1.- 'lo'O !,,,y"f 

B 1;.: __ ' ' 
··. --;.',.',·-

. '-: 

.· .•. ····.·• 
I;:'.-:·:.·_:,_ :,;; .'• :.'..\ 1 .. ,. L• ,",,,,·,•·. Jo /0 C> 

., ·, :.--·,:_ : .. -.-:.i:;_ 

c /o Ii> .' 
' '· ·•···. ' 

'- .· . ' ! : · ...• ;;: : ,.,: ,)( ?·.···.·.··.: .. 0 I ·. ·.·.' ·, ', ',. 
D ·.·,, ' .. <.·-. ' ' 

''· .• h . .( Y:':,::;_:: .. ·· .. ·· .· 
' -"·' · ... ..,. ........ 

' ' ·.· ... 

A 

B '' 

'' ',\· · .. · .. • .· . :: ' ' : ·.··.·.·: ' ' 'S ···,::':"<i•·i·· '/.f•· 
' 

. , 
c .. , ' ...... · ' .· 

'········ 
-·:_;-.<" ; : : ' ' 

' '• ",. ', 

D ' '' ., ' 

·' ' ',· ..... ·,·, " 
•••••••• 

,'' 

A 

B ' .·. ' 
,···. 

' '' ····.··, ··".:·, ~ ~: -_,_;' ' ·> · ... .... ··'.'._·; :: 

c '·,•' ,. '''' ··.··· ... ··· ·• 
' ' ">•·'· .:·. ,i' 

_:-. -,; ........ <,, .. ' 
' '" -~ " •' 

D .. ·•:.·' ,,,· 
,,·, ••• < ' '. ' ' ',' •.·· ' " ·.··. ' 

,, ' 

" 

A 

B ' . : '_ -. -~ ,·._ 1·,,..- .. : : '~,-:>: .. .' I .• ·•.:• •... , . •••• :< "' .• ·•::> ··.•. , .. "./:.> 
c '- ·_,_ :, " ' 

......... i<"·•:' ·;,- I'·:· .. · , 1·; •."'.; './:.: --~'~-:_:?!: ,.:.-;·_'::.:;,~'.';;·.· <. ; .• 
' ' " 

D 
,'' '' 

.;·:.·,:;;:. I ,. ; '' .. 1>• ' >·· I> . ·.; ........ •··>C. .... •••; ' 

A 

B .· .\ \, '; .··' -·-· .. ·>·;- _1--: '. •'.,, (,f? ............ '·" )•,; ,·. " 

c ·.-... :.:. 
- " .. -' •,' ' ': ... _' .·-' 

: ; ·. - "·" ... <<, ···.' ,, .. 
D .... ' ' -1_: __ ' --_ ,· ' ,: ... :-.- ::· ·.·· .. ; " 

·.· .·· 
' 

-,:: ,,, 

Technician Initials {;)-. . ,\v\L fV "- "-\"\ ( tr - '-i-..{l ,... ... '{v\ (.. "-

Hardness* Alkalinitv* Initial WO Adiustment Acliusted WQ 
Cone. 'Im /Las CaCo3) Temo f°C\ w.> ./' 
Control (MHW) loo 12-- DO fma/L\ 10.<". _,v 

Hiahest cone. <. (ot.i. '2>-vf'> oH \.1 / 
Hardness adiusted _:__ ---···-. 

Cond (I.JS/cm ., o\') v 

Comments: Mortality; Heartbeat checked under microscope ,_, /f!J-

Sample Description: 

Batch#: 0 \ 1.,0 lb\?> 7-d previous# young/brood: !S Previous 7-d Mortality (%):. __ ~O'--_Day of 1st Brooci:. __ ~[O __ 

Reviewed by: 

Version 1.7: Issued May 22, 2015 

Date reviewed: ____ ri:_,_f_~_..;_· -'(-"'bf-JI-'( (,,.,__ __ _ 

Nautilus EnLonmental Company Jnc. 



Daphnia magna Summary Sheet 

Client: 

Work Order No.: \~\$1 

Sample Information: 

Sample ID: 

Sample Date: 

Date Received: 

°G'L5M LwS._l.ol 6-0·1-02_\..\ 
'f'."Q_\oN~')\ 2.i 2..l> i b 
'fg\r,~l'\I <..\, t-01\a 

:i. 'f' '2-'D L I Sample Volume: 

Test Organism Information: 

Broodstock No.: 

Age of young (Day 0): <24 h 

Avg No. young per brood in previous 7 d: 

Mortality(%) in previous 7 d: 0 
Days to first brood: 

NaCl Reference Toxicant Results: 

Reference Toxicant ID: 

Stock Solution ID: 

Date Initiated: 

48-h LC50 (95% CL): 

Start Date/Time: reb r\AI".\ l\ ,"2..1> I lo @ \ l \ 0 ~ 
·' \ Test Species: Daphma magna 

Set up by: _·+-'--'l.:::L.. ___ _ 

Test Validity Criteria: 

~ 90% mean control survival {no more than Z 
mortalities in any control replicate) 

WQRanges: 
T ('C) = 20 ± 2; DO (mg/L) = 3.6 to 9.4; pH = 6 to 8.5 

Reference Toxicant Mean and Historical Range: '-1- '2- ( ?,, 7:.-S,"'3>) g/L NaCL 

Reference Toxicant CV(%): ---'· ~?:."---------------

Test Results: 

Reviewed by: Date reviewed: ---'lf...~-=~-=-·..:.(-=b:..i/c..cfc_b_ 
I 

Version 1.3: Issued January 26, 2011 Nautilus Environmental 



Freshwater Acute 
48 Hour Toxicity Test Data Sheet 

Client: \ec,\r-__ 
Sample ID: &'lf""'"--5~1"\~\'°"_-w_,...S.-?.-<>_l_lo_-0_,...._;.;--0---l--.,-N' 

Start DatefTime: fg b r-VG.4':::\ <f Ul lb <If! i I l.D L 
No. Organisms/volume: -'1-"'01"'2"'0"'0m=L ____ 

1 ___ _ 
Work Order No.: -~l~!o~l~S~J ________ _ Test Organism: ;D:.e.m=ag~n"'a'----------

Set up by: "IV\<... 

Thermometer: {f'J1' - .S DO meter: DO - 3 pH meter: pH - } Conductivity meter: C - ?> 

Concentration Number of 
Live Organisms 

Rep 

24 48 

A \0 /0 

8 10 10 

c \o 
D 

A IP JD 

8 10 
c \.t/ 10 

D 

A 

8 

c 
D 

A 

8 
c 
D 

A 

8 
c 
D 

A 
8 
c 
D 

No. 
Immobilized 

48 

0 

0 

0 

Technician Initials 11\;W-- /J--1 

Hardness* Alka!initv* 

Cone. *(m! /Las CaCo3) 

Control IMHWl loo 10 
Hiahest cone. ·1n<c, 'J.,C:,'-\-
Hardness adiusted --· ~--~-----

Comments: 

Sample Description: c\)µ"1 

Batch#: O l I '2.i lo !';' 7-d previous# young/brood: 

Reviewed by: 0Gt\. 
Version 1.7; Issued May 22, 2015 

Temperature 
('C) 

Dissolved oxygen 
(mg/L) 

pH Conductivity 
(µSiem) 

0 24 48 0 24 48 0 24 48 0 48 

, I-, ·: .. ' '·. ·. :: ..... 

I - :: ·. ·" , I · . ,'" , - :, ' . ,", ''.'~ ' " , ':/'' "'" .··: ' 

•·. ', ' .· ... 
_.- '_, '-

' ,•',', .. ' · .. ··•:'. . ' I ,· 

' ' 
' ., 

' ' 

' 
' ' 

' 

' 

-_ ·-·'. _-: _,_-_--_, .. 

· .. ,.,., _1.--- .. -- ·- . ·' '· '·: .·····.·•· ' .' ' ·: , .. 
,·•. ·, .·.···· · .. ·.·······' ' ..... ··•·· :'',,• ···•> / : ... : '., '' .,. 

lnitialWQ Adiustment Adiusted WQ 

Temp ('Cl ,_,o,s 'J,0.i) 

DO (mo/Ll (0,3 ( s .... :1'\ 
' 

<.\,o 
PH -,,q 

"· 
c~..., .. e,{\.,, l 9'.Q 

Cond luS/cm c... I °I . svo 
Mortality: Heartbeat checked under microscope ;J /ff 

I 

' I . I 

\ b Previous 7-d Mortality (o/o): __ CJ~· __ Day of 1st Brood:, __ '1~--

Date reviewed: ____ f_Q),_~_lh'-J/,._,f""k _____ _ 
NaJilus Environmental Company Inc. 



Daphnia magna Summary Sheet 

Client: 

Work Order No.: 

Sample Information: 

Sample ID: °f'Li)C \_W':)_l.0!6-01:-0l-~ 
Sample Date: ~bNll."'j 2 1 :i.o i lo 
Date Received: Fe.In ,~1''1 '-\ , 2--01 \a 
Sample Volume: '.].. ~ "2..\o L 

1 

Test Organism Information: 

Broodstock No.: 

Age of young (Day 0): <24 h 
Avg No. young per brood in previous 7 d: 

Mortality(%) in previous 7 d: 0 
Days to first brood: 

NaCl Reference Toxicant Results: 

Reference Toxicant ID: 

Stock Solution ID: 

Date Initiated: 

48-h LC50 (95% CL): 

Start Date/Time: 'f~b r~\ ~ , 2.V I b @ 
Test Species: _~-i'D"-'a"'p"'h:.:.m,,,·a_,_m"'a"'g"-'n"'a ___ _ 

Set up by: _'+-'-'\c=L.0--___ _ 

Test Validity Criteria: 

~ 90% mean control survival (no more than 2 
mortalities in any control replicate} 

WQRanges: 

T (°C) = 20 ± 2; DO (mg/L) = 3.6 to 9.4; pH = 6 to 8.5 

Reference Toxicant Mean and Historical Range: '{, 2- ( '3>, 7:.-$,7,) g/L NaCL 

Reference Toxicant CV(%): 3 --'-'""--------------

Reviewed by: Date reviewed: _re_r_«o_.-'{-"(,,c+j...:.{.=c.0 __ 
( 

Version 1.3: Issued January 26, 2011 Nautilus Environmental 



Freshwater Acute 
48 Hour Toxicity Test Data Sheet 

Client: I ecK 
Sample ID: E\J-\?L-\- y.i''.L '2...t>llo-cl..-t>LN 
Work Order No.: _ _,_l_,lo"-1,_S"'-'-) ________ _ 

<'.'.'. f d. "'> -·1 1 @ju':Jb 
Start DatefTime: _,n'-'~""t:l"'l'""'U<..:Gvf'c:-"\+--'~1-+\ _'-" __ 1::1'_ 

No. Organisms/volume: _:.1"'0ic:2"'0"'0m=L _______ _ 

Test Organism: "'D'-".m=ag"'n'-'a'---------
Set up by: "\V\.l_ 

Thermometer: {t'.Mf> ·-S DO meter: DO - •) pH meter: pH - } Conductivity meter: C - ?;. 

Concentration Number of No. Temperature Dissolved oxygen pH Conductivity 
Live Organisms Immobilized ('C) (mg/L) (µSiem) 

(di• vjv) 
Rep 

24 48 48 0 24 48 0 24 48 0 24 48 0 48 

r·c~o\ A ·~ 10 p A.O 7;'.c 'Ph 16.1 '6-(, J:.-; 1,""l 1:"\ :i- ... 35'6 s \,lo, 

B 1n 1<:> 0 
. . · .··. 

.... 1.· .... > . '< •; >::. <•.· . · .. '·.·<·:" -'\· .-
' •' 

..... ,_-._ .. •' 

c 10 Jo 0 . ., .•' ,,-·.-:.·:-_::- ·>> •••• •'·•> . '> . .··. .:. ---.:·,_:.'' . . 
D .. · .· .. ·. .· ;< . " '·,:-..-.·:'' ··-:·''. I : " ,·. i. ; .. •: ·.;•; .. 

. ·. . ; . . 

loo A "\© oe c -/_il.O 1'>0 ·"';~ l·\.r'I P-- L.. S-'f 1.'6 :Ro ~"' ['ij'(J<; IP.::--... 
'\Q) o® ---.- -· _-: 

.. .. ,· . 
':. · ... 1-- ·'.." '·', . -

B D .· . •·· . -. ··.-: . . "" . 
. .. 

c [:;)t... OQ:,, 0 
. 

' . . ,',,· . ',• ·•• .. 
• •• . ;· .......... i. •. .• 

D 
. · . . . ; .···. ·-·-. ",,,. '.Y ·;·. ', ···.-:_.;:: . '.''.· 

. . .. <" -.,_' _ .. _._'. .... ,:. ,•, 

A . 
----:: -:.··- . ·····.· 

. . ··· . 
B ., 

, .. · . . • ,· I·.·--_-_-. ' . 

c I . · .. . .. 1 ····· .. · ... ',. · .. ; . 

D · .. ··. ... :·- ._ 
•· ...... . . .. 

.• . .·· 

A 
·.·· ... ·, . ·.--' 

, .. .. 

,····•······ B ·. 
., . ·· .··· .. . ; '• ·: _ .... -·.: 

c . ·.''.:' ::_:·. ', .' \ .• , .. _.-· __ .·, ..... 
• ••••• 

·. . .·. ' . 
.· 

D 
.. 

. . . . '/, -::.·:: .. --:··,·;.' I."·•• . (.• .. ·.·,·.·.··· :· ........ · .. . · .. ·• . . . .. 

A 

B 
. 

·····. 
·. 

·. : . ·> '.\ .. " -__ --_ .. " ' ....... .• .. · '. I ·" '•' 
.·. 

c ·, . . .. . · .. 
, _ _.·'.-.:.-

·• . " .. ,, . . ... 
.· ·.··· . , .. - .·- ,•'. 

D .. <. ... ·.· .. ··- -.-: -_--_>:·:_-- · ..•..... · .. .·· )' .. -:::::-:- ! ....... ; C:'') i/' .•• • . . . ·· ... .. 

A 

B ·. .· .. .·;., ..... ·.·· ·1.,:. / . : I·,·. 1>... ··.· 
c 

. 

· .. · . " .·. .:,:·.'·:·· _:- I ·:,. ~ ::· . __ : , ·.··.··.··.·••·· 
!• ..... I: < ·. 

D . 
. . ·.·· .. --_> -'·_-·_. • • ,, ·. . .... •· 

.... ,· .. ... ,· . .. " 

Technician Initials .J\WJ fh "" \i\\J\\....- I~ (M "l"L '\"l ~ '\VI\_, \\'-J\I ... ,..In "\,UI "' 
Hardness* Alkalinitv* !nitia!WQ Adiustment Adiusted WQ 

Cone. •1m, /Las CaCo3l Temo 1·c1 "!..-0. s :i..o_ D 
Control IMHWl Io,,...., IX> DO lmg/Ll l<>, :> t s ,...,..·ti'\ ' G\.O 
Hiohest cone. i '> .. I 0 sc.<-1. PH \-1 \... ~1"',fi,..--- 1 ""t'b 
Hardness adiusted Cond (uS/em 112>01 t'hsS 

(S) . ,, __ (0 
Comments: Diy\l,,,s, °" 'l>·-"'~)..l\.ii\g \;£,,, UA -;wl'.<J2 Mortality: Heartbeat checked under microscope 1..f._,, 

Sample Description: ei..Qc.->, co\o-.. >(•\.i.";;) ~o vo..ri\cj<<:i"'>. "9 cc""<.Af", 
\ { 

Batch#• 0 \ \ "Li fo fy 7-d previous# young/brood: Lo Previous 7-d Mortalify (%): ___ o~· __ Day of 1st Brood: ___ Cj,__ 
Reviewed by: Date reviewed: Yt9. · I(:,// (:, 

--~~--'--~-'-1'--------

N au ti I us E~vironmental Company Inc. 
Version 1.7; Issued May 22, 2015 



Client: \eCX. ~.,\ 

W. 0.#:_,\°"'\,\"'-S \.__ __ Hardness and Alkalinity Datasheet 

Alkalinity Hardness 

Volume of 
Sample (ml) 0.02N (ml) of 0.02N Sample 0.01M Total 
Volume HCUH2S04 HCUH2S04 Total Alkalinity Volume EDTA Hardness 

Sample ID Sample Date (ml) used to pH 4.5 used to pH 4.2 (mg/lCaC03) (ml) Used (ml) (mg/l CaC03) Technician 

fV -Eli _WI_ ?.0lt··02-0Z 1 r~\? s 111o so IS ·3 \S .(, 300 \0"<.!:::' 10·4- 1cJi+o ¥L 
:V .• Sf:i .W1.. ;1.0\b-OZ-i)l...rJ ~\oi\ [ \\, lb· 2 \\,·\.\- :UQ 10© to.~ I 0 "W 

G"V.f\AC,1 ).,,}S .. 20/b -OZ ..Oz tJ .),, ll\·S ll\·"T 2g{, iOw 8·0 200 
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·f(\vJ " • ;;; IL u 0 ;]; • .,,·., ..... .. ...... ,:./::>.: -' ~ w 
~ m ~ 

< " to to m " 0 "" t:l Jj ~ D € "" "" Date Time u " -;; • "' ·o Tl Sample Identification ~ ·o Matrix IL x " ~ " ~ ~ .• . . .• D 
(mmm·dd·yy) {hh:mm) ('. 

~ ~ ~ => ('. a ('. 0 
>- "' "' w >- >- ~ 
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'.( EV_SP1_WS_2016-02-02_N 2-Feb-16 16 ! co ws x 
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'fl. 
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EV _DC1_ WS _201&02-02_N 2·Feb-16 II: 0 ") ws x 
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Teck Coal / Elkview Operation Report Date: February 29, 2016 
ATTN: Michael Moore Work Order: 16200 - 16201 
RR1 HWY 3   
Sparwood, BC  
V0B 2G1  

 

Data Report 
Species: Rainbow trout (Oncorhynchus mykiss) 

Protocol: EPS 1/RM/13 (Second Ed. with 2007 amendments) 
  

Species: Daphnia magna 
Protocol: EPS 1/RM/14 (Second Ed. 2000) 

  
 

Table 1. Results for the 96-h rainbow trout acute toxicity test.   

Sample ID Collection Date and Time Mortality in the 100% v/v 
(%) 

EV_DC1_WS_2016-02-15_N February 15, 2016 @ 0810h 0 
 
 

Table 2. Results for the 48-h Daphnia magna acute toxicity tests. 

Sample ID Collection Date and Time  Mortality in the 100% v/v  
(%) 

EV_DC1_WS_2016-02-15_N     
[tested at 20ºC] 

February 15, 2016 @ 0810h 0 

EV_DC1_WS_2016-02-15_N  
[tested at 10ºC] 

February 15, 2016 @ 0810h 0 

 
 
As requested by client, the sample was also tested with D. magna at 10ºC, which was initiated 
concurrently with the standard test (20ºC). No additional rainbow trout test was conducted. 
 
 
 
 
 
 



WO# 16200 - 16201 

Nautilus Environmental Company Inc. 
8664 Commerce Court, Burnaby, BC, Canada, V5A 4N7 |+1 604 420 8773  

 

2 

Test results indicated similar responses in all the test treatments, including the controls. All 
control performance criteria were met and no deviations from the test protocols were observed. 
The results presented in this report relate only to the sample tested. 
 
 
 
 

 
 

 
  Reviewed By: 

Yvonne Lam, B.Sc.  Edmund Canaria, R.P.Bio. 
Laboratory Biologist  Senior Reviewer 

 



Rainbow Trout Summary Sheet 

Client: 

Work Order No.: \ 0 '}_o \ Test Species: Oncomynchus mykiss 

Sample Information: Test Validity Criteria: 

~ 90°/o control survival 

Sample ID: F v _pl_\_ L-JS _?-D!l b-vz.-,15_ N WQ Ranges: 

Sample Date: F P_b 1511 G T ('C) • 15 ± 1: DO (mg/L) • 7.0 to 10.3: pH • 5.5 to 8.5 

Date Received: Feb 11 I lb 
Sample Volume: Ii< 'Lok 
Other: 

Dilution Water: 

Type: Dechlorinated Municipal Tap Water 
Hardness (mg/L CaC03): 

Alkalinity (mg/L CaC03): 

Test Organism Information: 

Batch No.: 

Source: 

No. FishNolume (L): 10/12._L 
Loading Density (g/L): 

Mean Length ±SD (mm): 7._q -35 Range: ________ _ 

Mean Weight ± SD (g): '0.52..! o.Or Range: _o'-._5-+J_-_o_.~6~3 __ _ 

Zinc Reference Toxicant Results: 

Reference Toxicant ID: 

Stock Solution ID: t5Zn.o5 
Date Initiated: fe_b tblilo 
96-h LC50 (95% CL): 

Reference Toxicant Mean and Historical Range: 
Reference Toxicant CV(%): 

Test Results: 

Reviewed by: Date reviewed: 

Version 1.4; Issued May 29, 2015. Nautilus Environmental Company Inc. 



96-Hour Rainbow Trout Toxicity Test Data Sheet 

to /,2 Client/Project#: 
Samplel.D. 

W.0.# 
RBT Batch#: 

Date Collected/Time: 
Date Setup/Time: 
Sample Setup By: 

D.O. meter: 
pH meter: 
Cond. Meter: 

le..ckCoo.t L\i) (E.lkview) 
(V - \)(I. \,JS- 2-0\k:i·Ol-_15. N 

lk.>201 
012.Vb 

Fe1>15{1b @:> 081oh 
F'eb.d3 / 1(:, (ru \ i no\, 

£('.,. 

2. 

2.. 

Number FishNolume: L 
7-d % Mortality: a ---------------Tot a I Pre-aeration Time (mins): q {) ,,,,-. 5 

----~-~--------Aeration rate adjusted to 6.5 ± 1 mUmin/L? (Y/N): 'I 

' ' 
Undiluted Sam le WQ 

Parameters Initial WQ Adjustment 30minWQ 
Temp °C 11/-D / !~ c 

pH 1.~ ./ 1.8 
D.O. (mg/L) 11. ( / 10.1 

Cond. (µSiem) IB'l / 1i2i 

Concentration #Survivors Temperature (°C) Dissolved.Oxygen (mg/L) pH Conductivity 
(µSiem) 

(% v/v) 1 2 4 24 48 72 96 0 24 48 72 96 0 24 48 72 96 0 24 48 72 96 0 96 

<.:+I 10 I I> /0 10 14 0 \4.~ 1vli I '/,P ll(,o 10 0 q,9 'l r 9, \,; ~.5 6.~ (, (, (?/f t., rt l.8 3o 33 
I DO IQ JO 17 I 0 ;ij' 0 ll\. e /'I,, 0 N/' 11.(.0 rn.~ 99 1,J 1"' ?l lS g.1 ;,o J...O 8.\ 182.~ 110s 

. 

I 

Initials '\'::(. ~ ,._ f L f-\... ii::C- -· ~ !' L a t:c.. 'K> lh 
j'_(. j::.{... t:c . - C,L f\..- 0'-

WQ Ranges: T (°C) = 15 ± 1; DO (mg/L) = 7.0 lo 10.3; pH= 5.5 to 8.5 

Sample Description/Comments: Ct e Dt.i' lobr\ess' 0d Ol<tles<; • \..(" 11ivtllllk1C<. 
~-------\ 

Fish Description al 96 h 0(, Number of Stressed Fish at 96 h y; 

Other Observations:: _________________________ -'---------------------

Reviewed by: ~ Date Reviewed: ('(\Avee,., I 1 ?AJt(p 

Version 2.2; Issued August 13, 2013. Nautilus.Environmental 



Daphnia magna Summary Sheet 

Client: 

Work Order No.: 

Sample Information: 

Sample ID: 
Sample Date: 

Date Received: 

t: \I-DC...\-"'1<;,_ -iol \::i-01-1 S--N 
\'."{,':;,nNi;'}:) S , '2o{ b 

Sample Volume: 

Test Organism Information: 

Broodstock No.: 

Age of young (Day 0): <24 h 

Avg No. young per brood in previous 7 d: -z .. :~ 
Mortality(%) in previous 7 d: 0 
Days to first brood: 

NaCl Reference Toxicant Results: 

Reference Toxicant ID: 

Stock Solution ID: 

Date Initiated: 

48-h LC50 (95% CL): 

Start Date/Time: ~-tl:>M""-\ \1: 2c 16 (? \ 1 cell\ 
Test Species: _~_,D"'a"'p"'h"'n"'ia'-'m"-a"'g"-n"'a'---

Set up by: __ \.\-'"\-'-'(.,..."'------

Test Validity Criteria: 

~ 90% mean control survival {no more than 2 
mortalities in any control replicate) 

WQRanges: 

T (°C) = 20 ± 2; DO (mg/L) = 3.6 to 9.4; pH = 6 to 8.5 

Reference Toxicant Mean and Historical Rang"e~: _'±~·~\_(~>~:i.._;_S_._3,,)_~g~/L~N~a"'C~L
Reference Toxicant CV(%): _ _,I_,.,'-------------

Test Results: "''"''\, \ vv • II,.,) 

Reviewed by: Date reviewed: 

Version 1.3; lssued January 26, 2011 Nautilus Environmental 



Freshwater Acute 

Client: 
Sample ID: 
Work Order No.: 

48 Hour Toxicity Test Data Sheet 

~I~ Start Date/Time: I <:1 1;;- / ( \, =e I Jp.?~ 
£;J --DU- w$_ 'lo l ()-t11:-ISN No. Organisms/volume: -2.100!!/~20~0~m!!:L'--__ 1 ___ _ 

lb 2o<:;:. Test Organism: .=.D~.m!.!;a~g'-"n"'-a _______ _ 
Set up by: ______ ..J"'fL'f.J...::L-::;_ __ 

Thermometer: ·-f-{.•':'f ~ S DO meter: \)O· 2/ :?:> pH meter: pti" I I 3' Conductivity meter: c- 2./~ 
' 

Concentration Temperature 
(oC) 

Dissolved oxygen 
(mg/L) 

0 ,, 24 48 0 24 48 0 

pH 

24 

Conductivity 
(µSiem) 

48 0 48 

·'"<·I·' . . ... I 

~o ;;i;z.. ·fl w il9b 

1----~t--~+--jl--+----+:w ,_41 .• :J;c... •• '+-.2.;+ ._,..2-::q ••. 4.4.f'.:,_1" .. '+.f.+."".·•*.·~·..I -. ... /c._::.·; 

A 

B 

c 
D 

Hardness* Alka!initv* 
Cone. «me/Las CaCo3\ 
Contra! tMHW) roo fu!P. 
Hlnhest cone. 17, '10 <f.oo 
Hardness adiusted ----. 

Comments: 

Sample Description: f\o 

Batch#: O\'L 1 \ fo ~ 7-d previous# young/brood: 

Reviewed by: ~ 
Vers!on 1.7; Issued May 22, 2015 

...... v~-.::, ... - .. , . ·.· - - , .. - ;.:-,. -,· :<-:;.;· .. -., -/.::.::r>:.--> ,-:· 

.: ... · . . : :·::.:: :, . ·• . . : .. • :-.···· ::>-)., •. 
·.-:.'I .. .. . . · ·J,· : : ..... >·.· :_. C-·,C:: .:> :..: . ·,. ·.· > 

Ad'ustment 

Mortality: Heartbeat checked under microscope b\ (9' 

Previous 7-d Mortality(%): <J Day of 1st Brood:. __ 0,__ __ 

Date reviewed: __ .:_~_·..:_-...__tl--1-"2'0!:....:·..!:[.:::(p::... __ _ 

Nautilus Environmental Company Inc. 



Daphnia magna Summary Sheet 

Client: 

Work Order No.: 

Sample Information: 

Sample ID: 

Sample Date: 

Date Received: 

Sample Volume: 

Test Organism Information: 

Broodstock No.: 

Age of young (Day O): 
Avg No. young per brood in previous 7 d: 

Mortality(%) in previous 7 d: 

Days to first brood: 

NaCl Reference Toxicant"Results: 

Reference Toxicant ID: 

Stock Solution ID: 

Date Initiated: 

48-h LCSO (95% CL): 

<24 h 

0 

\ \,:::,>;,\\ 
Start Daterrime: ~{bNQ,\K-\ \J. "2.c 16 <? ~ 

• 1 ii '\v\G 
Test Species: __ _,,o"'a"'ph"'n"'1a,,_m=ag..,n"'a'-----

Set up by: __ \\_,_V\_,_,,l,.-"-----

Test Validity Criteria: 

i? 90% mean control survival (no more than 2 
mortalities in any control replicate) 

WQRanges: 

T ('C) = 20 ± 2; DD (mg/L) = 3.6 to 9.4; pH = 6 to 8.5 

Reference Toxicant Mean and Historical Rang'._,e~: _'±~· ~\ ~(w"">c...·_l-_'"_>_.3_)~__.g~IL'"'N"'""a"'C=-L-
Reference Toxicant CV(%): _ _,_I...._ __________ _ 

Test Results: 

Reviewed by: Date reviewed: 

Version 1.3; Issued January 26, 2011 Nautilus Environmental 



Freshwater Acute 
48 Hour Toxicity Test Data Sheet 

~I~ StartDatefTime: ~ 1;r/ I\, £ i\JSS.~ 
£'J ·- DU .• WS- "U:>l lo --01.-!S".-rJ No. Organisms/volume:--'1""Dl.=.2D""'D""m'"L~--' ----

io'2..o-C Test Organism:-"D"'.m=ag"'-n"'a'------,----
Set up by: ______ ~'f~'f~l...--__ 

Client: 
Sample ID: 
Work Order No.: 

Thermometer: ·-f-t•"'f ~ S DO meter: l>O· 2./ :?> pH meter: pli" I I 3- C-2/7;, 
> 

Conductivity meter: 

Concentration Number of No. 
Temperature Dissolved oxygen pH Conductivity 

Live Organisms 
Immobilized 

('C) (mg/L) (µSiem) 

Cl v/11) 
Rep 

24 48 48 0 24 48 0 24 48 0 24 48 0 48 

Co '1\tf-N l A I n 10 0 o,/ .:i.(' ll\.c Jo)\ i~,o l\O >. (, l.\o -(,., ;><I 3'{~ 
. . . · ·. c,; : :.:; :'.>, "'>.:· .. :::, <, : .. 

'" '' 
B r;J \o 0 .. ····· ' ;. .... ·. . ..· 

c [O 10 0 . / .·.· : .. . ... ::.:-_'·.- ' ·,·• .. ' .. ·) ;·_<:.<:-' . .- .·.•· .. < '_,_:<·: < 

D 
., ·:,-·:·.·. __ :_ .. ,,:::,::.' _: 

'•,' .. · I 
•• ~~:~'; ·.::: <> : '..'.· >• .· ... ,. : ... 

loo A Co 10 0 10: '\ '\ '\(C, /q K I I. \ \1.v ::/-;::} 1 '1 'Ko I e--th i')"lA 
(lo 0 (.... 1 B JO \0 0 ,·._ ·. 

. 

·.·.·····.·,· ... I . - ,_· .. -- .... ·.-" .' . . '.: . 0,: :: . ·-_--:·· .. ;-:' 
. ·-- -''"- _ .... _-

' t.O \o 0 . .·· ', -:-. ____ ./:· __ .. :- +: ... :· ;, . I: .::·;, ...... , >': c . · ·., ..... 
D 

·.' · .. '.• 

... -.. /-.',·:_: ' .. ·.• ...... ,',' ,. ~-; -- : '. · __ ~: :-·--: <:':::-: ''·:--_;"-:_-_-; .. 
; . .. . ... 

A 

B :'_:::··-:': '. 
. ·.···•· •:. . · .• 

'. '; ·.·.·.·. .. ··. 1 .. =-_-_ . .- •. ·; ,, ·.···. < .• . " - :--> 

c '·· 
,· I•<' . .. , ___ •-·;::'"'_;- ,· .. "'' .... · .· ... ·. ... -- I-· '" 

D 
•.' ·::-.-__ .-- . :_-- __ ,_' < 

.. · .. ... . .· 

A 
· .. · .. : -.. ;:··:-:, 

.. > .. 
B . ·, i . . · .. · :,'' ... ',:_ ... . I:".::··. 

c . 
. ·.'· 

I . I . ·.·'· .. •.· - - - '-~ .. ·: '< .- -._· _.-·: 
' ··.·· ·• 

D 
•• 

. . ·' ... . • . --:. ' .~:·: ' ' - ·, ; . , ·.- "',' . ... · .... .. . 

· .. ._, : 

A 

B 
, ... ·· 

. " .· .. ....... '. . : ••• ·}{ ;. .;' 
•••••• ••• 

I·•,/·'· ::.< ... · . .. . ; ,· 

c • .... - .:· k•: ';i .·· .. >• ...... i <>•·"' 
.·· ... ·· •; •.; ... 

·····.···•···•· .; 

·· .. · .. ·.· ... :--- ~ -

D I ··.''• ; .. ·. ><. : :. . .. , . .. . ·-:· :_ -~'- .'· ·.:, ''•'•····• ... 
'"· 

A 

B I •.• . ··· . .... ,; ' .. \! r·.··· • >· 1:•.:" ... :;;; ..... :-·-.-: .. ··.-:,· .. :.-_. 

c . 

.\ . ·.·. · . ... .•:.• ·.··•·:· .. ·.:·· :.': . .... · .. • .. 

D '·:··.--·· ·. . 
•• ••••••••••• 

. . !" .. - __ : · . i' .• ... ··· / . . ; .. · . 
Technician Initials vu• " .. V-\ "\IN\__ J\111.\... '\\~ '··" . V' .-, •' 'I ~""-"' '\I.A.- 1-1u_., .I \A j '\\\A\ fl\'-tL 

Hardness* Alkalinitv* lnitialWQ Adiustment AdiustedWQ 
Cone. •(m< L as CaCo3\ Temo l°C) r c. ".; 

-----Control fMH\M leO [0 DO lmo/Ll la Y ./' 
Hiahest cone. I i.\-C:-.0 ?.So oH I '1 ./ 
Hardness adiusted - . 

Cond (uS!cm' I ff ?-'> ..r 

Comments: Mortality: Heartbeat checked under microscope 

Sample Description: 
I I ' . 

Batch#: 0 \ '2... 1 \lo \!\:- 7-d previous# young/brood: 1-3 
~ Reviewed by: 

Previous 7-d Mortality (%): __ ~0~_ Day of 1st Brood: ___ '},.__ 

Date reviewed: -~m-'--""-1.,-wf,_·-'-'--'i_,_, _7AJ_..::.{_U ____ _ 
Version 1.7; Issued May 22, 2015 

Nautilus Environmental Company Inc. 



Client:--G..cl - [y 0 

w.o.#: /6200 Hardness and Alkalinity Datasheet 

Alkalinity Hardness 

Volume of 
Sample (ml) 0.02N (ml) of0.02N Sample 0.01M Total 
Volume HCUH2S04 HCUH2S04 Total Alkalinity Volume EOTA Hardness 

Sample ID Sample Date (ml) used to pH 4.5 used to pH 4.2 (mg/lCaC03) (ml) __ Used (ml) (mg/l CaC03) Technician 

F \/ •. DC I ·- VJS_ '•=tit-. nl ho 1ov '1 ' l 1.( '2. l/oo i (JV \ 3 "( 13~0 05 
"J..t>l l.,.-bl-f'>--1\J ''};51 ~·) 

Mhw ft.<J'C. \~ f...\111 (.. '"(/O :,, ':7 -~ l, b"6 '$0 'S,.D \.eJ"O \;'VJV.__ 

f,\J l)CI ' '9,,,. fth 11 I I\. \,"IQ,/ ·~do '3>.1 ?:.So iOQ) ''f c.. H>o AJ\NJ>.J 
'-'>\ f....oZ-\5-N (to'< ~ 

J.1\ '0._ \,fJ (.ID" '-') ·~{b\1/lb So >- (,.., 7:,, 1 lo 'SO S.D l~O ~ 

. 

Notes: (\) Oilvt-.Q.1\. -l-C> \00"'-l W/ .D::!.. , ... ~ 
~---------------, 

Reviewed by: ~ Date Reviewed: ~h Ir "?-o1<P 

Version 1.0 Issued June 26, 2006 Nautilus Environmental 



Nautilus Environmental 
8664 Commerce Court 

Imperial Square Lake City 

COC# 15022016 

Page 1 of 

~~ .. ·~'-'• ~~, ·~·' .... 
Report to: Report Format I Distribution Service Requested: (rush - subject to availability) 

Company: TECK COAL LTD (ELKVIEW) 0standard °""" @Regular (Default) 

Contact: Michael Moore Q)>DF BExc:el G°blgital [f., 0Prlority (2-3 Business Days) • 50% Surcharge 

Address: RR1 HWY3 Email 1: michael.moore@teck.com OEmergency (1 Business Day)- 100% Surcharge 

Sparwood, BC, VOB 2Gl, Canada Email 2: iames.boldt@teck.com ()For Emergency < 1 Day, ASAP or Weekend - Contact ALS 

Phone: 250-425-8868- Fax: Email 3: casandra.knooihuizen@leck.com Analysis Request 

Invoice To: Same as Report ? @ves ()No Email 4: madison.wassick@teck.com Please indicate below Filtered, Pre ~en.ed or both (F, P, F/P) 
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8664 Commerce Court, Burnaby, BC V5A 4N7 

 

 

 

Acute Toxicity Test Results 

Sample collected March 7, 2016 
 

Final Report 
 

March 29, 2017 

 
 
 
 
 

Submitted to:    Teck Coal / Elkview Operations 
Elkford, BC 



 
 

 
WO#16309 - 16310 Nautilus Environmental Company Inc. 1 
 

SAMPLE INFORMATION 

Sample ID 

Dates 
Receipt 
temp. Collected Received 

Rainbow 
trout 

test initiation 

Daphnia 
magna  

test initiation 

EV_AQ1_WS_2016-03-07_N 07-Mar-16 
at 1400h 

09-Mar-16 
at 0940h 

10-Mar-16 at 
0935h 

10-Mar-16 at 
1025h 7.2°C 

 

TESTS 

• Rainbow trout 96-h single concentration screening test  
• Daphnia magna 48-h single concentration screening test  

 

RESULTS 

Toxicity test results 

Sample ID Percent mortality in 100% (v/v) sample  
Rainbow trout Daphnia magna 

EV_AQ1_WS_2016-03-07_N 0 0 

 

Data for all samples listed on the chain of custody have been provided in a separate report. 

 

 
 
 
 
 
 
 
 
 
 



 
 

 
WO#16309 - 16310 Nautilus Environmental Company Inc. 2 
 

QA/QC 

QA/QC summary Rainbow trout Daphnia magna 
Reference toxicant LC50 (95% CI) 87.1 (71.2 – 106.4) µg/L Zn1 5.2 (4.2 – 6.4) g/L NaCl2 

Reference toxicant historical mean  
(2 SD range) 71.7 (34.0 – 151.5) µg/L Zn 4.2 (3.3 – 5.3) g/L NaCl 

Reference toxicant CV 45% 13% 

Organism health history Acceptable Acceptable 

Protocol deviations None None 

Water quality range deviations None None 

Control performance Acceptable Acceptable 

Test performance Valid Valid 
1 Test date: March 4, 2016; 2 Test Date: March 15, 2016, LC = Lethal Concentration, SD = Standard Deviation,  
CV = Coefficient of Variation 
 
 
 
 
 

       
Report By:  Reviewed By: 
Yvonne Lam, B.Sc.  Edmund Canaria, R.P.Bio 
Laboratory Biologist  Senior Analyst 

 

 

 

 

 
 
This report has been prepared by Nautilus Environmental Company Inc. based on data and/or samples 
provided by our client and the results of this study are for their sole benefit.  Any reliance on the data by a 
third party is at the sole and exclusive risk of that party.  The results presented here relate only to the 
samples tested. 



 
 

 
 

 

APPENDIX A – Summary of test conditions 



 
 

 
 

Table 1. Summary of test conditions: 96-h rainbow trout (Oncorhynchus mykiss) 
single concentration test. 

Test species Oncorhynchus mykiss 
Organism source Hatchery  
Organism age Juvenile 
Test type Static 
Test duration 96 hours 
Test vessel 20-L glass aquarium 
Test volume 10 to 20 L (depending on size of fish) 
Test solution depth ≥15 cm 
Test concentrations 100% (undiluted) sample, plus laboratory control 
Test replicates 1 per treatment 
Number of organisms 10 per replicate 
Control/dilution water Dechlorinated Metro Vancouver municipal tapwater 
Test solution renewal None 
Test temperature 15 ± 1°C 
Feeding None 
Light intensity 100 to 500 lux 
Photoperiod 16 hours light / 8 hours dark 
Aeration 6.5 ± 1 mL/min/L 

Test measurements 

Temperature, dissolved oxygen and pH measured daily; 
salinity measured in the undiluted sample at test initiation; 
conductivity measured at test initiation and termination; 
survival checked daily 

Test protocol 
Environment Canada (2000), EPS 1/RM/13, with 2007 & 2016 
amendments 

Test endpoints Survival 
Test acceptability criterion for controls Survival ≥90% 
Reference toxicant Zinc (added as ZnCl2) 

  



 
 

 
 

Table 2. Summary of test conditions: 48-h Daphnia magna single concentration test. 

Test species Daphnia magna 
Organism source In-house culture 
Organism age <24-hour old neonates 
Test type Static 
Test duration 48 hours 
Test vessel 250-mL glass beaker 
Test volume 200 mL 
Test solution depth 6 cm 
Test concentrations 100% (undiluted) sample, plus laboratory control 
Test replicates 3 per treatment 
Number of organisms 10 per replicate 
Control/dilution water Moderately-hard reconstituted water + 2.5 µg/L Se 
Test solution renewal None 
Test temperature 20 ± 2°C 
Feeding None 
Light intensity 400 to 800 lux 
Photoperiod 16 hours light / 8 hours dark 
Aeration None 

Test measurements 

Temperature, dissolved oxygen and pH measured daily; 
salinity, hardness and alkalinity measured in the undiluted 
sample at test initiation; conductivity measured at test 
initiation and termination; survival checked daily 

Test protocol 
Environment Canada (2000), EPS 1/RM/14, with 2016 
amendments 

Test endpoints Survival  
Test acceptability criterion for controls Survival ≥90% 
Reference toxicant Sodium chloride (NaCl) 

 



 
 

 
 

APPENDIX B – Toxicity test data 



Rainbow Trout Summary Sheet 

Client: 

Work Order No.: ! b )o°f 

Sample Information: 

Sample ID: 

Sample Date: 

Date Received: 

Sample Volume: 

Other: 

Dilution Water: 

t:~-AQ1-w).?,016·0S ·o 1.N 
,v'\c,,1 Ilk 

All /1 1 (;::\ otf s5 h. Start Dateffime: 1· Y •ii<' ID b\Cv 

Test Species: Oncorhynchus mykiss 

Test Validity Criteria: 

;::::: 90% control survival 

WQRanges: 
T (°C) = 15 ± 1; DO (mg/L) = 7.0 to 10.3; pH = 5.5 to 8.5 

Type: Dechlorinated Municipal Tap Water 
Hardness (mg/L CaC03): 

Alkalinity (mg/L CaC03): 10 

Test Organism Information: 

Batch No.: 
Source: 

No. FishNolume (L): o I 11-._L 
Loading Density (g/L): 

Mean Length ±SD (mm): 
O.'/J 

Range: __ 2 .:...f_-_J_3 ___ _ 3/11 
Mean Weight± SD (g): Range: _...;o:.:·.!.'1..:3c..-_o_. s_r-'----
Zinc Reference Toxicant Results: 

Reference Toxicant ID: 

Stock Solution ID: 
Date Initiated: 

96-h LC50 (95% CL): 

Reference Toxicant Mean and Historical Range: 11. 7 ( 3Lt.o- 151.t:;) .1-1sli... ln 
Reference Toxicant CV(%): 

Test Results: O"/.,movio.l;-\y IA.i C\b hoc,c<; ,;.., i.h< "'-"'J:t"'-t~cl_ too"/~ L\J/v) ~°''"'Pie 
I I 

Reviewed by: Date reviewed: ~ I Y, 1 ~ff,, 

Version 1.4; Issued May 29, 2015. Nautilus Environmental Company Inc. 



96-Hour Rainbow Trout Toxicity Test Data Sheet 

/O /i'l_ l CllentJProject#: 
Sample l.D. 

W.0.# 
RBTBatch#: 
Date Collected/Time· 

Tee\<- (o(J\\ ( S\I o) 
i::_v -AG._1-w c, - 'l.v \ £ -o) · 01 _ l\J 

//0301 
02-o(6 I l, 

I\!\ ll -r 1 /{!,., <:[- I "I oo h 
' 2 t& ~"J°r3S~-IY;\ C\y ( 0 

c (..,. 1 

2- Ti'"'"'"'*" 'c lUIH-
I 
.., 

Number FlshNolume: 
7-d % Mortality: D • 

~~~.::..,,-~~~~~~~~-

Tot a I Pre-aeration Time (mlns): , 0 "' '" \ 
Aeration rate adjusted to 6.6 ± 1 ml/mln/L? (Y/N): .., 

l 
Undiluted Sam Pie WQ. 

Para_meters _lnltlalWQ Adlustment 30mlnWQ. 
Temp•c 111,0 / 1'1.o 

pH- So _/ Si. \) 
D.O •. (mg/LI 1n ?i ./ I (J .(,, 

Cond, (µSiem) -:; C, '1 _,,, 1c:1' 
:;-,/·"+. (,,,,.;) i\ -'i o. "I 

Concentration #Survivors Temperature (°C) Dlssolved_Oxygen (mg/L) pH Conductivity 
(µSiem) 

<% v/vl 1 2 4 24< 46 72 96 0 24 48 72 96 0 24 48 72 96 0 24 -48 72 96 0 96 

(:f I J?-(.10 {O I ,, ,o !~.J 14.>J / 'f,o f'i/" ,y,, 10.0 c( g C\ \ '1/J ?. 7 1,: s 6' 'i ~:b (, 1::f 6,5 3 0 ' ') ,, 
I 00 10 ,,, .;o I D i~.v ·~-· I lf,..:l 111? f '(,D (Q.l ~ 7' l0i'-\- 9 "I /4 .fJ 9,. o ~ I 8 \ .tP g_, 757 7')L( 

-

Initials 'SC '-•-
,,_,_ t< J:"\,, ,;;,L- A-4 """ E:c ft.- [L- 4-. th €<_ i;.t.. E''- II-<> - Ee fl.- f; ( 

WQ Ranges: T ("C) = 15 :1: 1; DO (mg/L) = 7.0 to 10.3; pH = 5.5 to 8.5 
EC 5af'\1C ' 
~ C-w h.1 . Ul)Q{,I, IA,C; ~ D[!,:<tll.1-,\G,\<C.\, oz\z::kw\cr ( Sample Description/Comments: 

\ \ ~\V\\..., 

Fish Descrlptlonat96h All -f :sL o.opu'" ~cc,\-\~'i 
\ \ ! 

Number of Stressed Fish at 96 h % 

Other Observations:. ____________ -:------------'---------------------

Reviewed by: ~ Date Reviewed: ~ I (p 1 "24! G 

Version 2.2; Issued August 13, 2013. Nautllus'Envlronmental 



Daphnia magna Summary Sheet 

Client: 

Work Order No.: 

Sample Information: 

Sample ID: 

Sample Date: 

t.'<.-~&\ _w~-'Ull\:i--o1-dl...N 

M"ll'C~ I 1.olb 
Date Received: 

Sample Volume: 

Test Organism Information: 

Broodstock No.: 

Age of young (Day O): <24 h 

Avg No. young per brood in previous 7 d: 

Mortality (%) in previous 7 d: 0 
Days to first brood: 

NaCl Reference Toxicant Results: 

Reference Toxicant ID: 

Stock Solution ID: 

Date Initiated: 

48-h LC50 (95% CL): 

Start Date/Time: M°'rc~ I 0 'l,0\ 6 e I 0 2S ~ 
Test Species: __ -"D'"'a"'p'"'h"'m"'·a-"m'"'a"'g"'n""a ___ _ 

Set up by: _'l_,_'\...l\_...=-----

Test Validity Criteria: 

~ 90% mean control survival and/or mobility and S2 
daphnids exibit immobility and/or mortality in any 
single control replicate. 

WQRanges: 

T ('C) = 20 ± 2; DO (mg/L) = 3.6 to 9.4; pH = 6 to 8.5 

g/LNaCL 

Reference Toxicant Mean and Historical Range: "\. 1.. ( ~ '3. -S.. 3) g/L NaCL 

Reference Toxicant CV(%): _.!.,I .L-------------

Test Results: 

Reviewed by: Date reviewed: 

Version 1.5; Issued Sep. 30, 2015 
Nautilus Environmental Company lnc. 



Freshwater Acute 
48 Hour Toxicity Test Data Sheet 

c1ient: ~-~' e._t_k __ C'""'e_~_~.,,__---~ 
Sample ID: f;.\f J>,,Q.\ vJS. .. '2o t"3- o '> '"'"'1-N 

Start DatefTime: l'-\wh 
No. Organisms/volume: _!1::t_0/~2::!.00~m~L=-------

Work Order No.: -""\1::...,,2',,_\,_0°"---------- Test Organism: .=D"".m"""ag.,_n,,,a _______ _ 

Set up by: '-\'-1.G 

Thermometer: {eMQ- 5 DO meter: \)o- "?.. \ ?:> pH meter: p \r\-l( ?, Cond./Salinity: C.. - 2-i ~ 

Concentration Number of Temperature 
("C) 

Dissolved oxygen 
(mg/L) 

pH Conductivity 
(µSiem) Live Organisms lmm~~i-lized 

Rep 1------+------+------+-----+------1----,.----; 

inn 

24 48 

A (O Lo 
8 lO lP 

c (>J 1.0 

D 
A (() 1.$ 

B ID 1"1 

c ro 10 

D 

A 

B 

c 
D 

A 

B 

c 
D 

48 

r. 

0 
0 

n 
0 
0 

024480244802448 0 48 

l"t,( ']p..0-u;lS ~1 ~ ~ '( • 1,~ -ifl. 1'1 "><-1 '3£5 
•••• ,. < ·· 1·.• :• ?> , ··•·· • ..... 1·.:< ·"" 

1 s• f·:s. • ..• 5 > 

... ' : ..... ·.· .. : . : .>·.: ··•>· .. . . ··:• ····-:: ·····:·?. ·•.:······ 
,:,-- ___ , ,·I:.':< ,_ -":,::::-:--:-::, ::_·.,..·,:. -._, .:: .. --, ,. :\-:,:_.::;; -•"· >/':/~:·.:.-''; '(/ ,:: : ':'::-•:;;_ ' 

· __ :::-", -: :~"):':_::· _·..,._-: ', ',":,":·:: ···.• .. :-~~-'.>·_: )~:-:):::- :'.:\':-_/:.·:: "•-~--- ": .•. ·:.· ... --,,_~·-;:::,-.·.- .. ~-=-:: ';--

··· . . ... ·.. . ... .. ,,, .. .: ..... . ... ·:;·· "' I ..... ·\ .... · ... 
A 

~~~~~~~jB~~~~~~~~~~~·<~>~i:~· ... ·.~.!~.·~;-~5<~,·-~·~~~_.~.~~\~~r ti~~ •.: ;"/ c '. :·,. : : ii/-•: .·· ... ' ·:·;· '.• . .·~ :, 
D >''. :> .. :;··.•·.· .. ···· . ·... '.''.:., :•.::: 
A 

B 

c 
D 

Technician Initials 

Hardness* Afkalinitv* 
Concentration *(ma/Las CaCo3) 

Control (MHIM loo IL-
Hiahest cone. ';-to "Lsc 
Hardness adiusted 

Comments: 

Sample Description: 

>··>· ·. ·.' ' >.· : :;, .•. -!:>'";: 
..... :,c·:·· ,• : . . .··. 

1nma1 US1n ent uste [J 

Temo f°C\ I ~-S 
DO lma/L\ Ci I ./ 

nH '2,,o / 
Cond luS/cm "115 / 
Salinitv Inn!) ch~ /" 

Mortality: Heartbeat checked under microscope owt K!rylal · 

8f":l~Yl l """ 0dl,,Lif) '3,\)<1.-1' psrll il1.i[;t:fu _ 

Batch#: ()W 0 (fa a>' 7-d previous# young/brood: '2-- \ Previous 7-d Mortality(%): Q) Day of 1st Brood: W 

Reviewed by: Date reviewed: ~c.'1 I (p "")/(){{_,, 
Version 1.8; Issued February 29, 2016 

Nautilus Environmental Company Inc, 



Client l-€'<:.k ( BV\:i) 
W.0.#: I lo2i 0 

Sample ID Sample Date 

f'::;\J._./>.9,\-W'!.- l'-Tur, Io 11 b 
'2D 11.,'"-o >-0·1--rJ 

r:-';J_ Afjfo -ws.- tvlnl',I D //h 
'2.u\ (;,-o ;-Dl-N 

tl\,\..-1 vJ MV'-\-0//1.? 

Reviewed by: 

Version 1.0 Issued June 26, 2006 

Hardness and Alkalinity Datasheet 

Alkalinity Hardness 

Volume of 
Sample (ml) 0.02N (ml) of0.02N Sample 0.01M Total 
Volume HCUH2S04 HCUH2S04 Total Alkalinity Volume EDTA Hardness 
(ml) used to pH 4.5 used to pH 4.2 (mg/lCaCOo) (ml) Used (ml) (mg/l CaCO,) Technician 

So \\· (, \\· 1- 230 Io© s·Y- ~lj.\) !'C· 

So IO·!.> l 0" (, 2..0'f l o<D !.\. I ti.I\) 14-

<;,.µ. ~' S..R, ('2- CD s ,.!) !AYO tv4(_, 

Notes: Gl\)'1 l\ffd fo J QQ _,..,,,L w \ 'Vl- \.AW" 

~ Date Reviewed: /}1,~ 14' , 7,A>/(,., 
' 

Nautilus Environmental 



 
 

 
 

APPENDIX C – Chain-of-custody form 



Nautilus Environmental 
8664 Commerce Court 

Imperial Square Lake City 

COC# 7032016 

Page 1 of 

~~••<~MY~~,•~'''''' 

Report to: Report Format I Distribution Seivice Requested: (rush - subject to availability) 

Company: _TECK COAL LTD (ELKVJEW) 0standard °"'" @Regular (Default) 

Contact: Michael Moore 
... 

(2JPDF 0Excel 0Jigital 0Fax O'rlority (2-3 Business Days) - 50% surchar!)e 

Address: RR1HWY3 Email 1: michael.moore@teCk.com GEmergency (1 Business Day) - 100% Surcharge 

Sparwood, BC, VOB 2G1, Canada Email 2: jarnes.boldt@teck.com Oor Emer!)ency < 1 Day, ASAP or Weekend - Contact ALS 

Phone: 250-425-8868 F'ax: Email 3: casandra.knooihuizen@teck.com . Analysis Request 

Invoice To: Same as Report? ®Yes °'' 
. Email4: - madison.wassick@teck.com Please indicate below Filtered, Pres~rved or both (F, P, F/P) 

Company: Sa·n_d aH trivofoSs ~O: dltilckco-a[aiiil~uritspayabfa@tack:com ' · . .- Cllent I Proiect Information: = Contact: Attn: Accounting Job#: Elkview Quarterly Toxicity Testing • c 

" Address: Same as above PO I AFE: 
M 

418934 PO . • g 
~G Legal Site Description: ! . - ' " . 
·2 0 • Phone: Fax: Quote#: 
~ °ijO D .._J c 

. 

~ ·l c 
~ -~ 

<'i3 
·-J 

~~~pier: :f.£>/m 0 ~ i - 0 
Nautilus Contact: Krysta Pearcy .., u 

w ~ o~ o~ b CJl::: 

1 Ji 
,,. &' ;;. • 

Sample ldeiltification Date Time; ·o -;,,- " D 
Matrix ·x ~ l~ \.::-! 

E . (mmrn-dd·yy) (hh:m_~4' ('. ~ 0 z 
EV _AQ1_ WS_2016-03-07 _N 7-Mar-16 11~0.0·~ ws x x ·1.2 1.1 2 

EV _AQ6_ WS_2016-03-07 _N 7-Mar-16 Id•~· ws x x 'f.:O ~.4 2 

• 
"'Mo "''"""'~-· . ! 

·.··· 
.. ::f.l 0 cs-

1 J. -- ~ 

::::: . ·' .. 
I ' '-SJ "" . ~ __, -. 

' . 
I 

. 4 
. Special Instructions I RegUl~tions I Hazardous Details 

Toxicity 7-Day/72-Hr Pass/ Fail =.7 d C. dubia and 72 h P. subcapitata . ' 
Toxicity 96-Hr/48-Hr = 96 Hr Rainbow Trout pass/fail & 48 H( Daphnia pass/fail (Daphnia testing to occur at 10 degrees) 

.· Toxicity 30-Day = Rainbc:iw trout embryo-alevin 

Failure to complete all portions of this form may ~elay analysis. Please fill in this form LEGIBLY. 
By the use of this for'm the user acknowledges and agrees with the Terms find Conditions as specified on the back page of the white. report copy. 
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Releasl;ld·bv: Date & Time: 1~·bk:i 'M~oq~i 7.~Mar-16 

Madison Wassick 1'5~?>0 l/t/Y" tit/a4){nm>~"' 
REFER TO BACK PAGE FORALS LOCATIONS AND SAMPUNG INFORMATION 
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END OF REPORT 



 

Nautilus Environmental Company Inc. 
8664 Commerce Court, Burnaby, BC, Canada, V5A 4N7 |+1 604 420 8773  

 

 
Teck Coal / Elkview Operations Report Date: June 22, 2016 
ATTN: Michael Moore Work Order: 16618 - 16619 
RR1 HWY 3   
Sparwood, BC  
V1C 4C3  

 

Data Report 
  

Species: Rainbow trout (Oncorhynchus mykiss) 
Protocol: EPS 1/RM/13 (Second Ed. 2000 with 2007 & 2016 amendments) 

  
Species: Daphnia magna 

Protocol: EPS 1/RM/14 (Second Ed. 2000 with 2016 amendments) 
 

Table 1. Results for the 96-h rainbow trout acute toxicity tests.   

Sample ID Collection Date and Time Mortality in the 100% v/v 
(%) 

EV_SM1_WS_2016-06-06_N June 6, 2016 @ 0830h 0 

EV_DC1_WS_2016-06-06_N June 6, 2016 @ 1010h 0 

EV_OC1_WS_2016-06-06_N June 6, 2016 @ 1205h 0 

 
Table 2. Results for the 48-h Daphnia magna acute toxicity tests. 

Sample ID Collection Date and Time  Mortality in the 100% v/v  
(%) 

EV_SM1_WS_2016-06-06_N June 6, 2016 @ 0830h 0 

EV_DC1_WS_2016-06-06_N June 6, 2016 @ 1010h 0 

EV_OC1_WS_2016-06-06_N June 6, 2016 @ 1205h 0 
 
The tests met performance criteria and there were no deviations from the protocol. The results 
presented in this report relate only to the samples tested.  
 

 

 
 

 
  Reviewed By: 

Yvonne Lam, B.Sc.  Edmund Canaria, R.P.Bio. 
Laboratory Biologist  Senior Reviewer 

 



Rainbow Trout Summary Sheet 

Client: \€'CK COQ\ ( cVO) 

Work Order No.: \bbl?-

Sample Information: 

Sample ID: 

Sample Date: 

Date Received: 

Sample Volume: 

Other: 

Dilution Water: 

t\13Ml. lrJS. :<Olb--DG-Ob.N 

June s r 1b @ oi30;, 

::June i / lb @ iD\Dh 

Start Date/Time: ::iune C\ f lb @ l\lS h 

Test Species: Oncorhvnchus mykiss 

Test Validity Criteria: 

2 90°/o control survival 

WQ Ranges: 

T (°C) = 15 ± 1: DO (mg/L) = 7.0 to 10.3; pH = 5.5 to 8.5 

Type: Dechlorinated Municipal Tap Water 
Hardness (mg/L CaC03): ID 

~~~~~~~~~~~~~~~ 

Alkalinity (mg/L CaC03): ~ 
~~~~~~~~~~~~~~~ 

Test Organism Information: 

Batch No.: OSol.\16 

Source: 

No. FishNolume (L): ID I l:J.L 

Loading Density (g/L): o. 3L\ 

Mean Length ± SD (mm): 
Mean Weight± SD (g): O. Y.I !: 0.09 

Zinc Reference Toxicant Results: 

Reference Toxicant ID: RT'l:I\ l.\\ 

Stock Solution ID: ts =in os 
Date Initiated: 

96-h LC50 (95% CL): 

Reference Toxicant Mean and Historical Range: 
Reference Toxicant CV(%): Sb 

Range: :lb - 3 \ 
Range: o. ;'.I\ - o. SL\ 

~~~~~~~~~~~~~~~~~~~~~~~~ 

i) .;..,,v<t,,\i~'f 

Test Results: \'L -;ee % SlJf1;h;aJ._vct1 qb nOU\S \\\ -\he \OD 0 /o l VIV) uncli1utec\ SQ(Ylpie -

Reviewed by: 

Version 1.4; Issued May 29, 2015. Nautilus Environmental Company Inc. 



96·Hour Rainbow Trout Toxicity Test Data Sheet 

Client/Project#: 
Sample l.D. 
W.O.# 
RBT'Elatch #: 
Date Collected/Time: 
Date Setup/Time: 
Sample Setup By: 

(pcJc Lac,1 (Evo) 
CV- (~A( cW·\. Ufl ·t>&-ol,-i'1 

tGCiz---
OS;:ii.tl b 

J "'"' l I I & (OJ o i ! ~ l. 
J °'" q IH .. (Oi> IU d,, 

i=e-. . 

Thermometer: Cg R..:ff. 2., 
Cond:tsaunlty.:..: -"'2..."----

D.O;meter: 
pH-meter: 

2-

Number f:lshNolume: 
7-d % Mortality: 

"'"'" 

10/1'1-L 

Total Pre-aeration Time (mlns): ---::>..:"..:•·~~"'1;.,"'~--------
Aeratlon rate adjusted to 6.5 ± 1 mlJmln/L? (YIN): ~- y 

Undlluted Samora WQ 
Parameters Initial WQ AdJustment 30miJJWQ 

Temp 'C 1J:o '/ rs: o 
pH 'G • ·i. .7 'i. f 
D.O. (rnQ/L) q'.,, / ti.'! 
Cond. (µSiem) i.tbt> / Lit 0 
Sallnl!y (ppt) 0 .• '-' / a. i.. 

Concentratfon 
. # Survlvcm; Temperature ('C) Dissolved Oxygen (nig/L) pH ·Conductivity · 

(µSiem) 

(% v/v) 1 2 4 24 48 72 96 0 24 48 72 96 0 24 48 72 96 0 24 48 72 96 0 96 
({'\ 10 ,() 10 10 !J: 0 lf.iJ 1(5>, 0 \,,;)" ,,_.., 10. ,,..,, 0,. ~ ";f ') b q.1 6 0 r& l_~ :l..? 7,<J ,,_z 13 
\00 I 'O lo 10 ·ro 1, ;s: \) /J:• /Sic:> 15\'· IJ~ '),•1 ?-V <;'Jr '11} °t·\ 2·i V:1. f:J S':-i ~·1 L/t;;; 1+1.1 

Cj/i~ 

. 

lnlllals 
.. 

"c,, . ~ ~(....- E:C.. \;L 4'<> ~ «-~ Et ""'! ,_ . °!i'C, " ( \!",,..-L .. ox. t:C... l'v 
_..,,. 

~-

Sample Description/Comments: Cleecvl (.;,lo~\-".,(,. Oc1""' l~11, kh rp.vf;,.,1~1 ( s 

Fish Description at 96 h A ( r ti. 5 i, ltfp {tvf i ft1. /i IA/ Number Of Stressed Ffsh at 96 h 

Other Observations· •• _------~-----------------------------~----

Reviewed by: {!ff?: Pate Reviewed: J~ /'1; 71>f (e . 

Version 2.3; Issued February 29, 2016 Nautilus En\ilronmental Company Inc. 



Rainbow Trout Summary Sheet 

Client: 

Work Order No.: 

Sample Information: 

Sample ID: 

Sample Date: 

Date Received: 

Sample Volume: 

Other: 

Dilution Water: 

\ec\<; COG\\ ( c\JO) 

t\i_pq _ \J\)$. 20\b-Db-Db- N 

JUI\€ G I 16 @ too<;~ 

JU\\€ 'b f \6 @ \O\D h 

I 'f. ::iol 

Start Date/Time: :Ju\\ e C\ fib @ me;\<\ 

Test Species: Oncorhvnchus mykiss 

Test Validity Criteria: 

2: 90o/o control survival 

WQ Ranges: 

T (°C) = 15±1; DO (mg/L) = 7.0to10.3; pH= 5.5 to 8.5 

Type: Dechlorinated Municipal Tap Water 
Hardness (mg/L CaC03): IO 

Alkalinity (mg/L CaC03): 

Test Organism Information: 

Batch No.: OSOl\16 

Source: 

No. FishNolume (L): ID 1 l:t L 

Loading Density (g/L): o. 3'.l. 

Mean Length ± SD (mm): Range: :2\ - 3\ 
Mean Weight± SD (g): 0.3't ! O.IS Range: o . .;io - o. '!O 

Zinc Reference Toxicant Results: 

Reference Toxicant ID: RTif\ l\ \ 

Stock Solution ID: lS 'ti\ OS 

Date Initiated: 

96-h LC50 (95% CL): 

Reference Toxicant Mean and Historical Range: 

Reference Toxicant CV(%): -'S-'6-----------------------

() ..,,,o.-to.!ify 
Test Results: ;:, ~ 0 1o SUFoillaLcrt % hDurS 10 ~11<? IDO 0 /o U.\\ci11uted SO\'l\~\Q ( ~l\J) . 

Reviewed by: Date reviewed: ~ f?-_r 71 t& 

Version 1.4; Issued May 29, 2015. Nautilus Environmental Company Inc. 



96-Hour Rainbow Trout Toxicity Test Data Sheet 

Client/Project#: 
Sample l.D. 

W.0.# 

I e c\L- Co iJl I c GI/~) Number FlshNolume: I 0/1L - L 
t. v -)?l I -vvL. z..o ( l _ o b - o i ~-..I 7-d % Mortality: ____ -> ________ _ 

t6 6 I ff Total Pre-aeration Time (mfns): :; .> ,,.,\.,,1 
RBT 'Batch #: 
Date Collected/Time: 
Date Setup/Time: 

o S" (> '11 \, , ,,071,., Aeration rate adjusted to 6.5 :I: 1 mlJmln/L? (YIN): 
J ""' (, I t 6 @ ~ 1- . 
Jc,.,'l(IG @S 1i\7h Undlluteci Samp!e WQ 

Sample Setup By: Parameters Initial WQ Adjustment 30mlnWQ 
Temp 'C 

~c.-

Thermometer: Cg ~:It- 2., 
Cond.-,Sallnlly.,_: _""'g."----

D.O.meter: 
pH meter: 

Concentration # Survlvori; 

(% v/v} 1 2 4 24 46 72 96 
(_ti 10 ,,., 10 10 

\00 10 10 Jb 'i 0 

Initials ·- ~ ... _ 
."-- 1'4.-

0 

/J:~ 

/J':a 

E'.C. 

fr.<> 

2-
pH 1.C\ 
D.O. (mg/Ll fl ,q / 
Cond. (µStem) 11 l - ./ 
Salinity (pot) o.; / 

Temperature (°C) Dissolved Oxygen (nig/L) 

24 48 72 96 0 24 48 72 96 0 24 
/J'.O 1;5i1> \S)'D ,.;;.. I ~ . .J q_~ 'Ll ~ (, 'f.t 6.f;' G.t 
tS.o /Sy> I'S\ ii n"':'.'11 1.J 7.1 l).P 'l/V l·1 ").~ ~-I 

Gt.. 4'» ~ ~. Et n.-• .__· 
A •• 

,,.___ i:.c f.<--

Sample Description/Comments: Yt?t\•"'-, C.1~.w, C>r\a .. v\Qcs 1 \:,.,; ve.vi~"" 11.' . .fe~ 

Fish Description at 96 h A1 I 
I 

.C:d,. "'P! e-.._.,.. h {~ 1-1&..j Number of Stressed Ffsh at 96 h 

'/ I J,.o 

·/ 7.'1 
1.> 
·111 

"J, 

pH ·Conductivity 
(µS/cm) 

48 72 96 -o 96 
(l' ,1 ;,..p 7," '-b ~3 
i-:1 ;-·i ~-> 71 7 6'!"1 

. . . f:C.. u.. 

Other Observations:. _______________ ~----------:------------~-----

Reviewed by: ~ - Date Reviewed: ~....- IT ?411 f.,. 

Version 2.3; Issued February 29, 2016 
Nau!l/us EnVlronmentaJ Company Inc:. 



Rainbow Trout Summary Sheet 

Client: 

Work Order No.: 

Sample Information: 

Sample ID: 

Sample Date: 

Date Received: 

Sample Volume: 

Other: 

Dilution Water: 

\eel( COO\ ( tVD) 

l':V _ OC i _INS _ 201b - Ob -06 _ N 

June G I 16 @ IO\D\-\ 

;:iu11e 8 116 @ 101oh 

Start Date/Time: J1.me C\ f\b @ \\I<;"' 

Test Species: Oncorhvnchus mykiss 

Test Validity Criteria: 

~ 90°/o control survival 

WQ Ranges: 
T ("C); 15 ± 1; DO (mg/l); 7.0 to 10.3; pH; 5.5 to 8.5 

Type: Dechlorinated Municipal Tap Water 
Hardness (mg/L CaC03): 10 

Alkalinity (mg/L CaC03): i 

Test Organism Information: 

Batch No.: 0501.\-\b 

Source: 

No. FishNolume (L): 

"""~IE! sn\f\3<;; Aq''"f'ctt~; 
10 I IJ. L 

Loading Density (g/L): 0 • l\'.l. 

Mean Length ± SD (mm): 30 1 3 

Mean Weight± SD (g): 0.5\ i: 0 .13 

Zinc Reference Toxicant Results: 

Reference Toxicant ID: RT'<l"1 L\\ 

Stock Solution ID: IS"ll"\ OS 

Date Initiated: IV\(,\\lj 2b 116 

96-h LC50 (95% CL): 

Reference Toxicant Mean and Historical Range: 

Range: 2() - 33 

Range: o. '!. o - o . 'i 2 

Reference Toxicant CV(%): Sb 
~~~~~~~~~~~~~~~~~~~~~~~~~~ 

Test Results: 
o ,_."'!c,l't'I :i1~ 

1':t 4&D 0 10 ~f~t~a.1 Cl\ C\b nou1;; lt1 the uf6'('.ll.-"\ee\ 100 °/o lVIV) som1>1e. 

Reviewed by: Date reviewed: 

Version 1.4; !ssued May 29, 2015. Nautilus Environmental Company Inc. 



96-Hour Rainbow Trout Toxicity Test Data Sheet 

Client/Project#: { exJ< Co"' I ( T:::v D) Number FlshNolume: J 0 / 1 ?,_, L 
S v - 1l Cl _, w 5 - .,_ u I {. - o 1- o 6-N 7-d % Mortality: .:> Sample l.D. 

W.O.# 
RBT'Batch #: 

t l b I i Total Pre-aeration Time (mlns): ---,,,J:-o-,,.-i-,,-l-------
vS il '·( f !:. \u\o"- Aeration rate adjusted to 6.5 :!: 1 mlJmfnlL? (YIN): 

Date Collected/Time: J""'~ /({ @> .-t'~ 
Date Setup/Time: J v,"' q / l-1; @il.. I lf .>!.., 
Sample Setup By: i=e-

Thermometer: C g RAf. 2.- z. 
Cond:tSallnlty: 2.. "'----"="-----

D.O.meter: 
pH·meter: 

Parameters 
Temp•c 
pH 
0.0. (mglL) 
Ccnd. (µSiem) 
Sal!nlly (pp!) 

. 

y 

Undfluted Samora WQ 
lnitla!WQ Adluslmenl 30mlnWQ 
IS-. o "/ /j:J 
)/;I ./ ~ .\ 
l) I / 1.11 
. j•\ Q"L: / /l/D)_ 
0 .; . / c), 7 

Concentration # Survivori; Temperature (°C) Dlssolved Oxygen (nig/L) pH ·Conductivity 
(µSiem) 

(% VIV} 1 2 4 24 48 72 96 0 24 48 72 96 0 24 48 72 96 0 24 48 72 96 ·o 96 
Ct\ i 0 10 I~ /0 /J:<J /J:i> 1<5)? \.<;\" 1C• ;o .. ; 1-b 'l;<; 1-1' 'j, i 6. 7. 4.( (,,,"I '?-"' 7, • 2z '.l3 
100 »J:..J ;~.o G)O ,'J:11 1-'t 1.~ Jr t;" ".l· ~. \ 2-<- c.z. f-1 ll/o 2. t'!,q) I" 10 10 iQ 61,!',) (, 1f--. ;.;: 

' 

lnlllals ~c. ~~ .A- ~. EC. 'U-- 4"" t;.-- -i;:.i. Et '&t- • . ~ "c t:c. . .. . ~ t:c.. ~ 
Sample Description/Comments: Cl e•vt 1 C~\~,\~d, NQ 11.:;fJi~ldn, O<bv1!en 

Fish Description at 96 h ;:;.\II f\~ I,, ilVfl t'<1./ "'- ... ~, -.-.------------------------, 
I ?1 

Number of Stressed Fish at 96 h 

Other Observations:. ______ ~-----------------------------~-----

Reviewed by: ~ Date Reviewed; ~ /::t--, ~( (,, 

Version 2.3; Issued Februasy 29, 2016 Nautilus Environmental Company Inc. 



Daphnia magna Summary Sheet 

Client: 

Work Order No.: 

Sample Information: 

Sample ID: 

Sample Date: 

Date Received: 

Sample Volume: 

Test Organism Information: 

Broodstock No.: 

Age of young (Day O): 
Avg No. young per brood in previous 7 d: 

Mortality(%) in previous 7 d: 

Days to first brood: . 

NaCl Reference Toxicant ·Results: 

Reference Toxicant ID: 

Stock Solution ID: 

Date Initiated: 

48-h LC50 (95% CL): 

Start Daterrime: 'Su~ °) •, 1..o I fo@ !100~ 
Test Species: -~-"D"'a"'pi!.!hn!.'!i_,,_a-"m"'a"'g"'n,,_a ___ _ 

Set up by: _'1..:.'...;(..::L..:__ ___ _ 

Test Validity Criteria: 

~ 90% mean control survival {no more than 2 
mortalities in any control replicate) 

WQRanges: 
T ('C) = 20 ± 2; DO (mg/L) = 3.6 to 9.4; pH = 6 to 8.5 

o S i 'Bi I b.1\-
<24 h 

g/LNaCL 

Reference Toxicant Mean and Historical Range: '\-, 2.( 3, l-S,.(,) g/L NaCL 

Reference Toxicant CV(%): -~1-=S"-------------

Test Results: 

Reviewed by: Date reviewed: 

Version 1.3; Issued January 26, 2011 Nautilus Environmental 



Freshwater Acute 
48 Hour Toxicity Test Data Sheet 

Start Date/Time: JV\'\.IL °\, Ullio e_ lloO(\ Client: 
Sample ID: E'V-SMl-W'Se 1.-<116 -~l:,-cb __ l'J 
Work Order No.: _ _,_\,,.b"'i.?'"'\_'\.,_, ---------

No. Organisms/volume: -21_,,0,.._/2~0"0'-"m'=L _______ _ 
Test Organism: -"D"-.m=ag~n,,,a,__ _______ _ 

Set up by: 'l'\L 
Thermometer: -\t""f·-\\ DO meter: '2-\ ~ 

Concentration Number of No. 
Live Organisms Immobilized 

Rep 

24 48 48 

C~\ A \/) 10 <Cl 

' B 10 1fJ 0 

c I/) /0 ([) 

D 

/OO A r,--. ,o 0 

B lO •O 0 

c 10 JO ,., 
D 

A 

B 

c 
D 

A 

B 

c 
D 

A 

B 

c 
D 

A 

B 

c 
D 

Technician Initials ,\'i/\L ih 

Hardness* Alkalin*"' .. 

Concentration 'Im IL as CaCo3) 

Control <MHW) q '-l 10 
Hiahest cone. 'l.l '+ i"l~ 
Hardness adiusted - ·-
Comments: 

Sample Description: 

Batch#: 0Sl2,lb1Y 7-d previoUs #young/brood: 

Reviewed by: ~ 
Version 1.8; Issued February 29, 2016 

pH meter: p\1 - I \ ~ 

Temperature 
('C) 

Dissolved oxygen 
(mg/L) 

Cond./Salinity: C.- 'Z-I :S 
pH Conductivity 

(µSiem) 

0 24 48 0 24 48 0 24 48 0 48 

.:-- -:.-·· 1'- ' :: .·· ... 
,' : .. · 

' ''' ' . ' .:::,_·'··; •' 

''•. 

· .. ·., ·.• '•' 

,'' ·.:· ': 
,.···· 

·<· ... · .. ···.'· ' ... ··,· ·.··, ; ···'.·.•· · ...... ·····., /./ ···.,,> : ;.1§7; .· :.· 
·•··•.. . .. · .· ........... •· .. ····•··• '•.>> .. '/> \·'•.' ';;i'.i/i:(.. }·.; 

1nma1 ustment ustect " 
Temo l'Cl L.o.o 
DO <mail\ 1").'t / 
oH <l.-O / 

Cond <uS/cm 'tSCl. ./ 
Salinitv lnnt) o,'V _,, 

Mortality: Heartbeat checked under microscope ,.,;;J 

\ l Previous 7-d Mortality (0/o): 0 Day of 1st Brood:_Cf~. __ _ 

Date reviewed: ~ l'T ?i I y 
Nautilus Environmental Company !nc. 



Daphnia magna Summary Sheet 

Client: 

Work Order No.: 

Sample Information: 

Sample ID: 
Sample Date: 

Date Received: 

Sample Volume: 

&\f'-l>c\_ ws,_wt!.-o~-oh-N 
:S \N\e. (o iz: '1..<>l b 

Test Organism Information: 

Start Date/Time: 'Svl'e. 9 i '2..D I 6@ l l lo"' 
Test Species: _~-i'O~a~p"'h'"m"'·a.!.m'.!!a=>g"-'n"'a ___ _ 

'-h,\ I Set up by: _ __,__ ''-'._...:::_ ___ _ 

Test Validity Criteria: 

~ 90% mean control survival (no more than 2 
mortalities in any control replicate) 

WQRanges: 
T (°C) = 20 ± 2; DO (mg/L) = 3.6 to 9.4; pH = 6 to 8.5 

Broodstock No.: o S I ~ l(op.--
Age of young (Day O): 

Avg No. young per brood in previous 7 d: 

Mortality(%) in previous 7 d: 

Days to first brood: 

NaCl Reference Toxicant Results: 

Reference Toxicant ID: 
Stock Solution ID: 

Date Initiated: 

48-h LCSO (95% CL): g/LNaCL 

Reference Toxicant Mean and Historical Range: '\-, 2-(' 3, 2-S,.(,) g/L NaCL 

Reference Toxicant CV(%): IS -.C.::'--------------

Test Results: 

Reviewed by: Date reviewed: ~ Fry 71Jl{.r 

Version 1.3; Issued January 26, 2011 Nautilus Environmental 



Freshwater Acute 
48 Hour Toxicity Test Data Sheet 

Client: \!:'.t.,\A..._ Start Dateffime: J\l\'\!.. CJ, 'UJ(,(o e i11c i\ 
Sample ID: £.V _ OG\ \cl::,_ '2.olb ·-do··-Oic~N No. Organisms/volume:......!1"'0/~2~00~m,,,L~------
Work Order No.: _f,_,\o .. ~,.o_,_l°J-1>__________ Test Organism: ,;D'-".m!;;a~g~n,,,a _______ _ 

Set up by: 'l'\L 
Thermometer: 1giv:f·-\\ DO meter: 7-\ ~ pH meter: p\4 - 1 l ~ Cond./Salinity: C.- 7,_,f 3i 

Concentration Number of No. 
Temperature Dissolved oxygen pH Conductivity 

Live Organisms Immobilized 
('C) (mg/L) (µSiem) 

et> 11\r.1) 
Rep 

24 48 48 0 24 48 0 24 48 0 24 48 0 48 

C~\ A (.0 IP D 1R..S. 1'15 1<>-" ~."\ ~ . ., i--<" n.: .., 'll'.11 t,.o '3.~ :c, ?S"( 
' B (a 10 r-::: ·_" :_ .-. /> · .... . :, __ ._. __ > ·-:~=·-,;·_:: -· I·.·-:·,:_.;->:.- : :. './:::,: ' u" L:":::. '• :·· ·, :: ; l .•• ... ,·. C> 

c ( () / !J> {) ·.: .. ··:. '' .: I.· :. ·' :_>_-;>": : ·' ::> :·•::c: : :, 1·' •:. ({:,: :_' .. ' 

D I '.: .· ,. '<• ["' k.E >:: .. ,. ... : :.·,· 
' k••/ '.:: .. •:.:· h ,' ' 

100 A lD /0 D 7..,oO.{) i1X '~.:~ <:is a. ,'2.. u< 1c 9'. 2. '-S;-1 [1'9>S l~"" 
B 10 10 D : "· ' 

·• : ' I < : ,;,. ··>' •'·' 1-:'·''! ·.:-:•.: ' :<.}· .\\ .. _· 

c ,,,... IO 0 
- ;·_ I· 

' '" ... ----~: •' 

''. : : ' :·. : .,, I •;• : '< :., ........ . ··_.·)· 
'', 

D -_:: -- ''. 

: ' 
'' '',• > -···-:-::::_;; ".?: ' ••.: : '·"'·--···: . . :: ' 

.,, : O•,-""" 

A 

B :.· .. ·: .. ,, ' 
' 

' ··. 
;·.·.:::-. 1> ', . _-. :,..,, : '·.:· .. 

. ·: .. : I > > : ,, ' 

" . : .. ' 
' .··· . 

'• _:: .-.· .... :_. •· ./ .. · .. _._ .. _·._:_,. ,•, c ' .·._' .··· 
" 

D 
... · 

: •• 
I ' :. __ .- : . . ' : .. •, :"' ' 

:::::..·x· ::•.· '. ·< •:'-:··· 
'""· 

A 

B :.• .,. " ' •. :•·· . . ·• .· 
' ,. '·>'< ·''. •·:: ::: J'·•s ?/•.:: ;--<:/' :_;_>>;_·:'··".'. 

·, ., .. _.- ' 

c .· ... · .. :• ., :.' ":· : : ;: ··,·/ {'»: "">''. ::/::·:c :::.:': i<"'' :· ' 
D : :, :: ' .· .. , :···· •:·· ,, .··. ::·c:: '·::. .'':,:•: -::/.'.: I .· " ·•··.· 

A 

B <:'.'.: I ",--'.--- " .,, :.', ,/ j ::<-; 1; : \,_,.,;:: "' :•. ' : > .. -: _,. "-' 

c j--- •, '•, 
':·.···· ,:• .. ·•.···.···,: .. I<./ 

,· ,,,, 
'·.·. ',; : 

' ' ; .. :·. :.·., ,· ,.· ., 

D ' .' .. _·:_ .·•···. ,, : ... ' :·:<_ :· ,: ,._,., I·.'·< y:: ::• •:> · .. ,cc::: .. · 
A 

'' 

B ::··,,· ·.,· .... ·.· . · .. ,·· '·.:· ... ,,.. . <·:. : I'.- .. :. :.,:, . _., __ '.;,--'.:;_:_ 1>··- .•. · . ,.,,,;, 
c ..•. ',: : 

,'',, ' ,'• ..... ·· . : ··• ' ..... •••• .,,i ,: L:) :-::,:\' .. -:::::-_::~:-·=~:' ._·. 

D 
,' 

.. : .. ' .. '_::.: ... ':.;.- ,·_ .. ., ' : ,)>,: ;::: .. , ,,,,· \,.: ·•·· 
,_,,, 

' · .. ,,' :: 

Technician Initials ,\\/\,\.._ A> p.. \JJ-,. "'"'\... fh '-\\f\! \\\/> -!h ~<Jil.. .;,:~ ft,, '111\.L. fr> 

Hardness* Alkalinitv* 

Concentration *(m /las CaCo3) 

Control IMHW) <i't 10 
Hiahest cone. !SO 3.00 
Hardness adiusted -.---.----~- ~-'"--

Comments: Mortality: Heartbeat checked under microscope r,{D 

Sample Description: 

Batch#: 0 S \ '6l b II< 7-d previoUs # young/brood: l l\ Previous 7-d Mortality (o/o ): __ O _____ Day of 1st Brood:--~-'---
~ Datereviewed: ~I~, ~ti,, ---=:__--:.:__.:___,_.:__ ___ _ 

Reviewed by: 

Version 1.8: Issued February 29, 2016 
Nautilus Environmental Company Inc. 



Daphnia magna Summary Sheet 

Client: 
Work Order No.: 

Sample Information: 

Sample ID: 
Sample Date: 

Date Received: 

Sample Volume: 

Test Organism Information: 

Broodstock No.: 
Age of young (Day O): 
Avg No. young per brood in previous 7 d: 

Mortality(%) in previous 7 d: 
Days to first brood: . 

NaCl Reference Toxicant ·Results: 

Reference Toxicant ID: 
Stock Solution ID: 
Date Initiated: 

48-h LCSO (95% CL): 

<24 h 

l 

Start Date/Time: '"SvN. °\ 
1 

1.D I \o@ ., 100~ 
Test Species:--,,.,....,o;D'-"a"'ph.:.:.n:;;ia'-'m=ag"'-n"'a'----

Set up by:_'\..;,.'..;.\..;;,\..-___ _ 

Test Validity Criteria: 

~ 90% mean control survival (no more than 2 
mortalities in any control replicate) 

WQRanges: 
T ('C) = 20 ± 2; DO (mg/L) = 3.6 to 9.4; pH = 6 to 8.5 

g/LNaCL 

Reference Toxicant Mean and Historical Range: £\-, 2-("~, 2-S,.{,) g/L NaCL 

Reference T oxicant CV (%): I S -'-=-----------

Test Results: 

Reviewed by: Date reviewed: ~ l';/-( )A I(, 

Version 1.3; Issued January 26, 2011 Nautilus Environmental 



Freshwater Acute 
48 Hour Toxicity Test Data Sheet 0 

\ec.,\.\. Start Date!Time: JIJi\Jl. S, 2-0[.fo <2_ 1101.\\ 
E.\J....<0(.,\ _ wS.-2.oll()-o(;,·-oi,;, .. _!\l No. Organisms/volume: 10/200ml ~ 

\ iQ lo!°\ Test Organism: ..::D"'.m=ag~n"'a'---------
Set up by: 'l'\L 

Client: 
Sample ID: 

Work Order No.: 

Thermometer: '\f Mf · - \ \ DO meter: '.Z-\ ~ pH meter: p\1 -1 \ ~ Cond./Salinity: C.- 7.,/ "S 
Concentration 

/QO 

Number of 
Live Organisms 

Rep 

A 

B 

c 
D 

A 

B 

c 
D 

A 

B 

c 
D 

A 

B 

c 
D 

A 

B 
c 
D 

A 

B 
c 
D 

24 48 

{{) (0 

Co /0 
f."'l ,() 

lO /!) 

(0 ,0 
In ·-

Technician Initials ~\\/\\.... /k 

Hardness* 

No. 
Immobilized 

48 

0 

,.., 
D 

0 
D 

0 

Alkalinrrv' 

Concentration •1m1 /Las CaCo3) 

Control (MHWl '1'-1 IO 
HiQhest cone. '.:.::::. '--\ 'SoP. 
Hardness adiusted -· 
Comments: 

Temperature 
(°C) 

Dissolved oxygen 
(mg/L) 

pH Conductivity 
(µSiem) 

0 24 48 0 24 48 0 24 48 0 48 

'fl-~ 11\" ')}:;f' ~:\ ':Ji«?., .i:..o n,- 19-. ;..,o '?> <t::- 3-:s:i..-
1-·:·:·:~:/_._:.-:_ -~_::'._.,: ----- /;- __ , ...... _ .. :-. -:· ·: "-/·.·.:.J' -:·:.:--· --~, 1-,-_·,_._, __ ::;::: -,<:; ::.x,-, :.-___ ,,_.. __ . _--~ :_:'_,, .. __ :-:: -::-, ... :.~-- - :_:_.>:· .. _ 

<•·····. · .••.... 1; ' •. :·l•,•.:.lcc .. •,.:".'.::•: ::.i• · :' ... ·:·• ·'•.:. ,.·,·\: •. 
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'!.Ao 19~ 1:9·.::> '?,,O 12. I P-'f io : . I ~I l"l/v ~'° 
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inma1 usrmenr usrea 

Temo l"Cl '2.-0 -0 ../' 

DO (mo/L) 80 / 
IPH I io / 
Cond (uS!cm '1?..1--- / : 

Salinity lnot\ Q,~5 ./ 
·" •!""

Mortality: Heartbeat checked under microscope ;JD 

e ~N', ·:VO c,..,\ow, !\JO oclow- , "-"' pc,cfl c,J ".fe. Sample Description: 

' ' 
Batch#: \lS\~lb ('<. 

7·d previous ~rood: _t_~_,· __ Previous 7·d Mortality (%): __ 0"'~---.. Day/~ st;:ol:. 

Date reviewed: ~ "I "'fl IP 
Version 1.8; Issued February 29, 2016 ---"'-"'-==-::....!.r/ --'--'-----

Nautilus Environmental Company lnc. 

Reviewed by: 



Client:--'t"'e""ttc:.,__ ___ _ 

W.0.#: ikhl:.l. Hardness and Alkalinity Datasheet 

Alkalinity Hardness 

Volume of 
Sample (ml) 0.02N (ml) of 0.02N Sample 0.01M Total 
Volume HCUH2S04 HCUH2S04 Total Alkalinity Volume EDTA Hardness 

Sample ID Sample Date (ml) used to pH 4.5 used to pH 4.2 (mg/LCaC03) (ml) Used (ml) (mg/l CaC03) Technician 

tll' - '!\"M 1-WS-to( ~..vi, ·-ti> '!,(JN;_ "111 h '50 (0. \ 10. ·~ l~J So [(), 1- :Zllf fl.-
ev_ {)(:1.w~ .• ZOIH(;-QbjV \ IS.1 i (, . () 3.o& !;O 11·1' 3Slf 
ev _'i)c. "iJtJ>.t•U1·ot.··OO.J1 ,v .L IS: .1 IS· U '3.00 to0 ~-s '.ls-o \:V 

i'AHvJ '3-."'1_ '111 \:; s-0 ~. \,o '2,, 1 lO so 41 '14 'f"k. 

~ 

Notes: 0 Q; W.\<,>\ ·oo (00w( "'/ O!. Wt.'>\t.f 

Reviewed by: ~ Date Reviewed: ~ Ir. 'Z-£1 ((,, 
I 

Version 1.0 Issued June 26, 2006 Nautilus Environmental 



Teck 
COClll! 20160606 RUSH: 

~'ili~.. *R&;;i,\I\~ l\lfil\tf:R{!L "~~~~~~1~~~~~~111~~~~~~~~~~r~!~~~~~~§~~·=~~.,~·~ru~swr,~·~:~· ~r~1~~~1 Elkvicw Opc"!ations 
_.,__ JobDosori !i!!!'.Month1y1:;;~i~;tYS;;;;;J;~g -·····--- ·--·--···---

l'ro'e<t Mono~or M1ohoel Moore F,mail 2 
---- ···--··--·· Email Miohoel.Moore@tock.com-·--"-···--·- ---·- Email3 

--·-·---- A<ld~~~~ !<Rfil uWYfll~ -·-·--.. --. -·--·---- __ -_--_·+--··_-_·,·Th"~~,-iic<_-_·_l"'",,,~"""-""~~~-+~~-"~-4'~-~ 
Email5 --·--·-- -----·~~~;·~-- -·~~4~: -----· 1;;:,._rfuada ·--~---·- ~~:ri.m ··--- _ __!'.Onum~o:_--~=~~~~~~~~~· 

Phone Nu1nherl 1-250-865-5289 
J4i w "'"" A" !!Z!ii-M " l\L&'UWt siS,REo.VESTEil _,0\6#+; Yhi-'!:!f)}\1¢;(0JJ)h· >W ,, thlif<l'l~;1Jt'®W)'iM.~·~1:1;w:. 

---- -.·o:.~:~·'.·1·-:·_:~~-- ~,---·-··:·;-:-::~,., 

~c 
"' :~ ~ , . 

.,,; . 3,Q__ I -- ---+--+--,1~-+--+--+'-'~~-
' o 

' 
I I 1:·.' 
!------------ .... ··+ 

--·---~·--·--1--·-·-~---1 

I 
I 

I 
I 

I 
T 

-·~+-----+---f.--·-

".J -
~ 

c-, r-1 I t I i I • , ·--·----· -·----j .. -·····--.. ~ n;;--1 · I I 1 j-· j' ·j ··=:j 

I 

I 

\~ .-' --1----1-----1-·-··-·-·' 

~ 
~, 

-::; 
Tot.I 9 ... -···-- --1 

iJJ 0 'f SIMlW ll'i'RlfdrtO 4tE'NQ :111JE '•l;l)' l!W 'fl 0tYMfJ U:IA'tl01\lis, ,•%TJ)f·,,~.,,\'"·•'yq;;,·\ ilT 

Tuxkity 96-lk/48-llR "'96_ll_r Roi?bowTrout pos;.lfoil & 48 !Ir lloplmio po.,/fail -·-·· ~~ -~-0-~ 1-"'"l·Q::'-7·-"V.i·f·V-c 
{llaph1mo tcstmgto<><curot 20<1o~roos) ----- ~~~ .. , .. ____ ---- ------ --·------·--·-· 

.""",,.";JfQit~VMtffil1\t1CJ\1&t"""'' 

f--·-· _ . .. .. -. . Ro ular default X Sarnplor'• Nome ,,.-;· A · . ~ ' Mobl!c ~ 
f.--.. ·-··-- 1'rwri1y12-3busine.<;>_~)-50%"""h,ugol G.-:f°~ <:> ......-rrr I - ~ ..._ 
-----~~~~'~"='•' '1)cyJ!J3usinc" Day)· l00%surohar~" Sonipler'•Signo!ure ~. ,,;;:;:;..-·~?·-/ ~:;,_.,--

For Elllcl"l!cncv <l Dav. ASAP orWockend -Conwc1 Ats! ..,:>-·' -~··----~_,c""~ 
. .- /.,?' 
~/ 

llato/11mo 

(i) S~Mffx.: ~ ervv-;J,,.;,, '2Dl ~'/ ~ /O:OS" 

@ SIXIYI~ ~ II"' itw_ 11.0L et11faoy if:., IO; /0 

ro..,,.·1'\~ o~slv1rl\h: 

~ (\zh' 

J) 

1 
(o[ot\t)J

1
0d'1qr\dfl 

1) c\0vc1\.e1 i, 

/Ju 17t11+l l,,\t11 t\. 

pt«tlcv>l 'Ai) ~J (,-V\( 

.-n 
~1 c Ll Jfl/ 

(\·tU/I 

n~4n 

Cul"v\ZI/ NJ I' 11ii I,,),,~(() () dw~nJ 



 

 
8664 Commerce Court, Burnaby, BC V5A 4N7 

 

 

 

Acute Toxicity Test Results 

Samples collected June 7, 2016 
 

Final Report 
 

March 29, 2017 

 
 
 
 
 

Submitted to:    Teck Coal / Elkview Operations 
Elkford, BC 
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SAMPLE INFORMATION 

Sample ID 

Dates 
Receipt 
temp. Collected Received 

Rainbow 
trout 

test initiation 

Daphnia 
magna  

test initiation 

EV_AQ1_WS_2016-06-07_N 07-Jun-16 at 
1300h 

09-Jun-16 
at 1120h 

10-Jun-16 at 
1300h 

09-Jun-16 at 
1610h 18.5°C 

EV_MG1_WS_2016-06-07_N 07-Jun-16 at 
0940h 

09-Jun-16 
at 1120h 

10-Jun-16 at 
1300h 

09-Jun-16 at 
1620h 17.5°C 

EV_SP1_WS_2016-06-07_N 07-Jun-16 at 
0810h 

09-Jun-16 
at 1120h 

10-Jun-16 at 
1300h 

09-Jun-16 at 
1625h 17.5°C 

EV_EC1_WS_2016-06-07_N 07-Jun-16 at 
0845h 

09-Jun-16 
at 1120h 

10-Jun-16 at 
1300h 

09-Jun-16 at 
1630h 17.5°C 

 

TESTS 

• Rainbow trout 96-h single concentration screening test  
• Daphnia magna 48-h single concentration screening test  

 

RESULTS 

Toxicity test results 

Sample ID Percent mortality in 100% (v/v) sample  
Rainbow trout Daphnia magna 

EV_AQ1_WS_2016-06-07_N 0 0 

EV_MG1_WS_2016-06-07_N 0 0 

EV_SP1_WS_2016-06-07_N 0 3.3 

EV_EC1_WS_2016-06-07_N 0 0 

 

Data for all samples listed on the chain of custody have been provided in a separate report. 
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QA/QC 

QA/QC summary Rainbow trout Daphnia magna 
Reference toxicant LC50 (95% CI) 53.6 (43.2 – 66.4) µg/L Zn1 4.8 (4.0 – 5.9) g/L NaCl2 

Reference toxicant historical mean  
(2 SD range) 64.0 (27.3 – 149.8) µg/L Zn 4.2 (3.2 – 5.6) g/L NaCl 

Reference toxicant CV 53% 15% 

Organism health history Acceptable Acceptable 

Protocol deviations None None 

Water quality range deviations None None 

Control performance Acceptable Acceptable 

Test performance Valid Valid 
1 Test date: June 5, 2016; 2 Test Date: June 8, 2016, LC = Lethal Concentration, SD = Standard Deviation,  
CV = Coefficient of Variation 
 
 
 
 
 

       
Report By:  Reviewed By: 
Yvonne Lam, B.Sc.  Edmund Canaria, R.P.Bio 
Laboratory Biologist  Senior Analyst 

 

 

 

 

 
 
This report has been prepared by Nautilus Environmental Company Inc. based on data and/or samples 
provided by our client and the results of this study are for their sole benefit.  Any reliance on the data by a 
third party is at the sole and exclusive risk of that party.  The results presented here relate only to the 
samples tested. 



 
 

 
 

 

APPENDIX A – Summary of test conditions 



 
 

 
 

Table 1. Summary of test conditions: 96-h rainbow trout (Oncorhynchus mykiss) 
single concentration test. 

Test species Oncorhynchus mykiss 
Organism source Hatchery  
Organism age Juvenile 
Test type Static 
Test duration 96 hours 
Test vessel 20-L glass aquarium 
Test volume 10 to 20 L (depending on size of fish) 
Test solution depth ≥15 cm 
Test concentrations 100% (undiluted) sample, plus laboratory control 
Test replicates 1 per treatment 
Number of organisms 10 per replicate 
Control/dilution water Dechlorinated Metro Vancouver municipal tapwater 
Test solution renewal None 
Test temperature 15 ± 1°C 
Feeding None 
Light intensity 100 to 500 lux 
Photoperiod 16 hours light / 8 hours dark 
Aeration 6.5 ± 1 mL/min/L 

Test measurements 

Temperature, dissolved oxygen and pH measured daily; 
salinity measured in the undiluted sample at test initiation; 
conductivity measured at test initiation and termination; 
survival checked daily 

Test protocol 
Environment Canada (2000), EPS 1/RM/13, with 2007 & 2016 
amendments 

Test endpoints Survival 
Test acceptability criterion for controls Survival ≥90% 
Reference toxicant Zinc (added as ZnCl2) 

  



 
 

 
 

Table 2. Summary of test conditions: 48-h Daphnia magna single concentration test. 

Test species Daphnia magna 
Organism source In-house culture 
Organism age <24-hour old neonates 
Test type Static 
Test duration 48 hours 
Test vessel 250-mL glass beaker 
Test volume 200 mL 
Test solution depth 6 cm 
Test concentrations 100% (undiluted) sample, plus laboratory control 
Test replicates 3 per treatment 
Number of organisms 10 per replicate 
Control/dilution water Moderately-hard reconstituted water + 2.5 µg/L Se 
Test solution renewal None 
Test temperature 20 ± 2°C 
Feeding None 
Light intensity 400 to 800 lux 
Photoperiod 16 hours light / 8 hours dark 
Aeration None 

Test measurements 

Temperature, dissolved oxygen and pH measured daily; 
salinity, hardness and alkalinity measured in the undiluted 
sample at test initiation; conductivity measured at test 
initiation and termination; survival checked daily 

Test protocol 
Environment Canada (2000), EPS 1/RM/14, with 2016 
amendments 

Test endpoints Survival  
Test acceptability criterion for controls Survival ≥90% 
Reference toxicant Sodium chloride (NaCl) 

 



 
 

 
 

APPENDIX B – Toxicity test data 



Rainbow Trout Summary Sheet 

Client: 

Work Order No.: 

Sample Information: 

Sample ID: 

Sample Date: 

Date Received: 

Sample Volume: 

Other: 

Dilution Water: 

I G & 55 

fv _A°' 1-W~_ l.ol b·· u b-o?-tJ 
:J..,.,, I (If:, 

J.,V) 10 /1b(OJ 1300{, 
Start Dateffime: __________ _ 

Test Species: Oncorhynchus mykiss 

Test Validity Criteria: 

<::. 90o/o control survival 

WQ Ranges: 
T ("C) = 15±1; DO (mg/l) = 7.0to10.3; pH= 5.5to 8.5 

Type: Dechlorinated Municipal Tap Water 
Hardness (mg/L CaC03): 10 
Alkalinity (mg/L CaC03): 

Test Organism Information: 

Batch No.: 05ll-/ Is 
Source: 

No. FishNolume (L): o 1ol 
Loading Density (g/L): 

Mean Length± SD (mm): 
Mean Weight ± SD (g): o.)f -i- o.o'} 

Zinc Reference Toxicant Results: 

Reference Toxicant ID: 

Stock Solution ID: 15 z,., o5 
Date Initiated: 

96-h LCSO (95% CL): 53.b ( 'i3.2 -0b. 't) MJIL l.11 

Reference Toxicant Mean and Historical Range: 
Reference Toxicant CV(%): 

Test Results: 

"J..b - > (\ 
Range:-------,-=--
Range: __ o_. _..,..c1_-__ o_. J""g"'----

0'1.a (?.. 7.3 - ti./1. g) A.A§/L z.,, 

Reviewed by: ~ Date reviewed: .JtMU 17,; ~i·<o 
Version 1.4; Issued May 29, 2015. 

Nautilus Environmental Company Inc. 



96-Hour Rainbow Trout Toxicity Test Data Sheet 

\Q c)<- Co Cl\ I (F.: '1 o) . Number FlshNolume: I 0 / i J.- I.-Cllenf/Project#: 
Sample l.D. 
W.0.# 
RBTBatch#: 

Ev - AR I - w $ . l u I 6 -a 6 ·- 0 ·1 c 1J 7-d % Mortallty: ---=O..:.· "'-.::....---~-----
\ I:, (:, 5 5 Total Pre-aeration Time {nilns): '} o -'-----''-'---------0 ) · :z. L( I h Aeration rate adjusted to 6.6 :I: 1 mL/mln/L? (YIN): 

Jc\V\ 1 /lb @ I ~o)L 
y 

J Li>\ \ o. / I 'o (.i'Xl I }o • t.. 
i::e-

Date Collected/Time: 
Date Setup/Time: 
Sample Setup By: 

.. !.Jndl.1.uted 1Samole WQ . 
Parameters . lnl!JE!i WQ . ·. AdJusirnent SOmlnWQ' 

Temp•c :1-1-0' ./ ;r,u 

Tha'nnometer: Cg f<.#. 2.. 
Cond./Salinlly,,;.: _..,2.....__ __ 

D.O. meter: 
pH meter: 

Concentration # survivor!\ 

(% v/v\ 1 2 4 24 48 72' 96 

(ti /0 /0 /0 (11 

100 lo /,0 el 'O 10 

' 

Initials 
,,,_ A- .:..~\... (,<,, 

0 
):o 

().0 

e:.c. 

2. 
nH '., •· ..i' .. l- / 
D.O •. (mg/L) 3,q ./ 
Cond. (µS/om) • {, C, I / 
Salinity (pot) (). ~ /' 

Temperature (°C) Dissolved Oxygen (ing/L} pH 

(;. i<O 

24 48 72 96 0 24 48 72 96 0 24 48 

15\" 15\0 /J:> if}J 1~.·"i (l lf a.9 'l 1 1.16 I~ r; 9 ·r" 
ko 1.5).~ 13":..<J JJ ._., "t .'I 'I.I' Cj f ~.~ q.~' g,?,.. .i;.3 '"-S 

A ' - i;;i ~(..- E<: ... ..... µ tc i:.c . . -
Sample Description/Comments: C\er,.,\(', Lil\~v\t-:;c,1\1~ oov+i"t ... lrxhL. oJ,.1.1,\e~; 

----~~---,---------r . r 

Fish Descrlptionat96h {.\(I \i11A ~V~ (I.I\• (A.f°'\~\\.1 Number of Stressed Fish at 96 h 'J' 

· R~i 
q,q 
~ I) I 
o.;. 

Conductivity 
{µS/iim) 

72 96 0 '' 96 

6-t 6 .q ''D J't 
~·· ~ g. ,_ G t:;f 6TJ 

' 

f.L E-• ec.. f" 

Other Observations:. _________________________________________ _ 

Reviewed by: ~ Date Reviewed: ~- ·"VP Pof (,, 

Version 2.3; Issued Februaiy 29, 2016. Naulllus Environmental Company Inc. 



Rainbow Trout Summary Sheet 

Client: 
JWV?/o /1b/6J/IooL Start Date/Time: __________ _ 

Work Order No.: 106J5 Test Species: OncorhYnchus mykiss 

Sample Information: Test Validity Criteria: 
_ . J ;;;:: 90% control survival 
t:V_/A(1f _wL21/Lo6-o(_f'J WQRanges: Sample ID: 

Sample Date: J '-'"' "f (lfo T ('C)= 15± 1; DO(mg/L)= 7.0to 10.3; pH =5.5to8.5 

Date Received: j.,"''l /10 
Sample Volume: 

Other: 

Dilution Water: 

Type: Dechlorinated Municipal Tap Water 
Hardness (mg/L CaC03): JO 
Alkalinity (mg/L CaC03): 

Test Organism Information: 

Batch No.: 05Z l.f I b 
Source: 

No. FishNolume (L): o oL 
Loading Density (g/L): 

Mean Length ±SD (mm): Range: __ c._6 __ -_)....:_ ( __ _ 
Mean Weight± SD (g): o.Jf 'I' oo'f Range: _o_. -='c.:.6_-_o_. ::l::....c;? __ 

Zinc Reference Toxicant Results: 

Reference Toxicant ID: 

Stock Solution ID: ,5 z., o5 
Date Initiated: 

96-h LCSO (95% CL): 53J,, ( "13.2 - bh. '-1) MJIL l.11 

Reference Toxicant Mean and Historical Range: 0'-1.a (Z.. 7.3 - t4'l. g} £19/L z..,, 
Reference Toxicant CV(%): 

Test Results: 

Reviewed by: Date reviewed: ~/Or '?-OtCo 

Version 1.4; Issued May29, 2015. 
N~utllus Environmental Company Inc. 



96-Hour Rainbow Trout Toxicity Test Data Sheet 

Cllenl/Project#: 
Sample 1.0. 
W.O.# 
RBT Batch.#: 
Date Collected/Time: 
Date Setup/Time: 
Sample Setup By: 

\cclc (00,\ Ct.vo) 
Ev_ /'11(1'1· .. wS .<.ui~·-oG.-oT_1J 

\bb )t; 
o<;'z.lrlb 

Jc,.,1/1\ ~· JC/,'fof. 

.Ju"' iD//b i}Ol:>h 

r::: C-

The.rmometer: C g R. :ft. 2.
Cond./Sallnlty;...: --'=2..."---

o.o. meter: 
pH meter: 

2. 

. Number FlshNolume: I 0 / 1 o L. 
7-d % Mortality: O· ,_, 

---'------~----Tot a 1 Pre·aeratlon Time (mlns): ___ ,_)_<J ________ _ 

Aeration rate adjusted to 6;5 :t 1 mL/mln/L? (YIN): 'I 

!Jm.lUuted ,5ar1mle WQ . 
Parameters . lnltJeii WA . ·. Ad)(!strnt;11Jt MmlnWQ. 

Temp•c . (). 0 ./ If: o 
oH ... '),.'.I / . ~· 1-

D.O •. (mg/l.} 'j, t . ./ 11.1 
cond. (µSiem) • t o':\-t / I a1'6 ' 
Salinity (pp!) O· ') / o.~. 

Concentration #Survivor~ Temperature ('C) Dissolved Oxygen (hlg/l.) pH Conductivity 
. X){1 (µSliim) 

(% vfv\ 1 2 4 24 48 12· 96 0 24 48 72 96 0 24 48 72 96 0 24 48 72 96 0 .. 96. 

(ti /CJ ro JD 10 15.0 1:5'1 ';:. 1,1° IP lo'.• /0 ,, i) f .q(, q.i q,g ~ G9 i'.).:"' 1:,.1 ~.el ... ~ )Lj 

100 /a ,.., .1-0 10 I!: 0 l15P IS\" {j';,'.) 11-~.) ll:l- fj.& ei1:r 'l · '1i 11. tr s.:i.. J:3 J-,'f ~-J 3, J Io 19: i o ZS 

• 

. 

Initials 
,._ ;)... 1,\.. "-' Ii':(. A • . t<.. i::i E<: . ... (L. \;.<. i::.c ~- .... ..... ,.._ f:c.. i;<. 

Sample Description/Comments: ( \Qet'f, L.:ilav\(,\4L~~j'-"\o;!H, OdJ-1.H\f'r! 
T- r·-

Fish Description at 96 h {~\_\ £s(r, u\~'<'0\1 k<>fA..\1l-.j NumberofStressedFishal96h ___ .;_P _______ _ 

OtherObservatlons.:_ -----------------------------------------

Reviewed by: ~ Date Reviewed: ~ VC, 7,Jl)t,y, 
I 

Version 2.3; Issued February 29, 2016 Nautilus Environmental Company Inn. 



Rainbow Trout Summary Sheet 

Client: 

Work Order No.: 

Sample Information: 

Sample ID: Ev -~17/_wI. <.cl l-'6-ff--/J 
Sample Date: .) "' l/J 1- {f lo 
Date Received: 

Sample Volume: 

Other: 

Dilution Water: 

Start Daterrime: j w '1 I 0 

----------
Test Species: Oncorhynchus myl<iss 

Test Validity Criteria: 

;;:: 90o/o control survival 

WQ Ranges: 

T \C) = 15±1; DO (mg/L) = 7.0to10.3; pH= 5.5 to 8.5 

Type: Dechlorinated Municipal Tap Water 
Hardness (mg/L CaC03): 10 
Alkalinity (mg/L CaC03): 

Test Organism Information: 

Batch No.: 05Z'i I b 
Source: 

No. FishNolume (L): o ·roL.-
Loading Density (g/L): 

Mean Length ±SD (mm): 
Mean Weight± SD (g): 

o. 1 i 
2.'-j - l J Range: ________ _ 

Range: _a_._-,._6_-_o_ . ..;.J..;.6 __ _ 

Zinc Reference Toxicant Results: 

Reference Toxicant ID: 

Stock Solution ID: 15 z,, oS 
Date Initiated: 

96-h LC50 (95% CL): 53.b ('13 . .Z-Mi."f)MJIL Z.n 

Reference Toxicant Mean and Historical Range: 0'-1.a (2. 7.3 - tL/'l. 8) ;[1r!J/L z..., 
Reference Toxicant CV(%): 5J.u'". 

Test Results: 0 "/, W!ovjq/i1f o.f D,[ 1.,,,,_,,J ~" fl.f w_.,,///Mf-fal /oo(, fv/-v) 

'"'"'"' I~ 
Reviewed by: Date reviewed: 

Version 1.4; Issued May 29, 2015. 
NautHus Environmental Company Inc. 



96-Hour Rainbow Trout Toxicity Test Data Sheet 

Client/Project#: 
Sample l.D. 
W.0.# 
RBT Batch.#: 
Date Collected/Time: 
Date Setup/Time: 
Sample Setup By: 

lecJc._ (oC\ I ( t:vu) 
f_v _ Sf\ _w5 .. vlh .. ob ~u] N 

1Gb ?,S 
vS ,_~(b 

7.,.,,,111) . (ill. o'b10h 
J '" n .1 o I f b @5 I ~ • • b 

c=: C--

The.nnometer: Cg I<.# 2.
Cond.fSallnlty.;;,.: _,,,,e....__ __ 

D.O. meter: 
pH meter: 

z 

. Number FlshNolume: I 0 / 1 o L-
7-d % Mortality: o:i..-

~-~o-"-----~---~ Total Pre.aeratl.on Time (mlns): > o 
:----~--------~ Aeration rate adjusted to 6,5 :I: 1 ml/mln/L? (Y/N): y 

!Jndllut!ld 'sample WQ . 
Parameters . lnlli!ll WQ . ·. AdJus\mfilnt SOmlnVVQ. 

Temp•c .If.a ,/ I{;, 

oH . "l·.& / 7.tl 
D.O •. (mg/!-) '),I) . ./ 9. y, 
Cond. (µSiem) • . \I. <-"I / 16 :i..1 
Salinity (ppt) ll·K /' o. l\ . 

Concentration # Survivori, Temperature (°C) Dissolved Oxygen (ing/L) pH · Conductivity 
'ftlt .... (µS/iim) 

(% v/v) 1 2 4 24 48 72 96 0 24 48 72 96 0 24 48 72 96 0 24 46 72 96 0 ' 9li. 

(ti I~) ro JO /0 I <;:o Im<> f '1"' IP l't:il .,~."" 7! 4/q 1-1 qi 'j...lj 1.,,,li' 7}:"' G-t h ·1 2.6 14 

100 10 .o ·i () /0 iJ:o 1~1> 19'" /J'. iJ ·1·-· '1.8 ~· q 'I I' t a 1-i 7.1 j:.,1 s:-; 1, g. i 2.?. IC:>..1 IS-)1 7, 

·' 

Initials ~- ,o)... ('4 iA- E:t. A· .. ;<(... f.L,. Et: . .. ' ES. f.,c li.C ~- ~ G'L i;:.,, e:c.. ~ 

Sample Description/Comments: ( \ e o, v, Co l•trl H c I:> cto".--1 tcr, l".J~ .\)l\•TiuJR'+ .tf 
' . 

Fish Description at 96 h (~\\ ~~)\... ~~ \t;J \,J ... 0·.\.\.11--\ NumberofStressedFishat9_6h 1J 

OtherObservations· .. _ -----------------------------------------

Reviewed by: ~ Date Reviewed: ~ ~ , 2A I 'e 
' 

Version 2.3; Issued February 29, 2016. Nau mus Environmental Company Inc. 



Rainbow Trout Summary Sheet 

Client: 

Work Order No.: 

Sample Information: 

Sample ID: 

Sample Date: 

Date Received: 

Sample Volume: 

Other: 

Dilution Water: 

fV _ r:.c.. t _w(_ i o 1 G _o L If \-fJ 
)WVlf {rfo 

11 1 D 1Jo0/, 
Start Date!Time: _J_vi_vi_l_0 

___ 0_ 1_ w __ _ 

Test Species: Oncorhynchus mykiss 

Test Validity Criteria: 

2 90% control survival 

WQ Ranges: 

T (°C) = 15 ± 1; DO (mg/L) = 7.0 to 10.3; pH= 5.5 to 8.5 

Type: Dechlorinated Municipal Tap Water 
Hardness (mg/L CaC03): 10 
Alkalinity (mg/L CaC03): 

Test Organism Information: 

Batch No.: 05Z4 fl 
Source: 

No. FishNolume (L): 

Loading Density (g/L): 
Mean Length ±SD (mm): 

Mean Weight ± SD (g): 

?'- _J 0 Range: ________ _ 

Range: _.;..o_ . .,__o _-_0 _4_J'---

Zinc Reference Toxicant Results: 

Reference Toxicant ID: 

Stock Solution ID: 15 z., o5 
Date Initiated: J ... .., q ((5 
96-h LC50 {95% CL): 53.t,, ( '13.l - bh. 'i) A.!JIL z.,., 

Reference Toxicant Mean and Historical Range: 0Lf.o (Z. 7.3 - tl/'1. g) AAPJIL z,,, 
Reference Toxicant CV(%): ::,,5.o' •. 

Test Results: 

Reviewed by: Date reviewed: 

Version 1.4; Issued May 29, 2015, 
Nautilus Environmental Company Inc. 



96-Hour Rainbow Trout Toxicity Test Data Sheet 

CllenUProject#: 
Sample l.D. 
W.0.# 
RBTBatch#: 
Date Collected/Time: 
Date Setup/Time: 
Sample Setup By: 

T" de Col\ I Ct-~ 0) 
t,v_fcl-1t<S"-<vi6-06 ·0l-1'1 

\6b JC, 
()('-'!lb 

]vlYI 1 /th · $ Qf1 l/i;/,, 
J,,"' i a I I h ll""i... 

t=e-. 

The.nnometer: Cg R..# 2-
Cond./Sallnlty.,;.:_,,,2..=:.---

D.O. meter: 
pH meter: 

2 

. Number FlshNolume: I 0 / 1 o L. 
7-d % Mortality: O"'-" 

~~~~~~~~~~~~~ 

Total Pre-aeration Time (mlns): ? Q 

Aeration rate adjusted· to 6;5 :t 1 ml/mln/L? (YIN): 'I 

... !Jndl.!Yted ;Sanmle WQ . 
Parameters . lnlllai·WQ· . · . _AdJu_stm,.~t SOmlt\ \iVQ. 

Temp•c ' ,lr'.0 ./ /.f".u 
PH ' 5!, 0 / . ~· I 
D,O. (mg/!-) q,<- . ./ '1.i 
Cond. (µSiem) • lh13 / 161 :i: 
Salinity (ppt) o. Y1 / o.9. 

Concentration #survivor~ Temperature (°C) Dissolved Oxygen (hlg/L) pH · Conductivity 
r,i(. (µS/cim) 

1% v/v\ 1 2 4 24 48 12· 96 0 24 48 72 96 0 24 48 72 96 -0- 24 48 72 96 0 ' 96 

(ti /0 JD '(<> /0 IS:J IS\"' '"'"' 
!~~.,., lf':.{) ., 11113 "1 jJ q,(, t> i 1.~ ~ b'J (, 'i (.'1 6·9 -io J'1 I• 

100 ID lo ,j () /0 /J:o fS);> 1:;--.~ 1.r.:111 l:,<.11 'l."1 q9 </;.'.}' 'l -1 ll ~-I .ft';Z,. /..'}, 1.} g.~ /6P , ... ~ r-

' 

Initials """' ;i.. tl,, µ, e::c. A . . k £;:.:,\..- '° <: 
•.. - .... ' ;;'.-L h !O,( .... ~ E'..t. I'<-- l.':c... .... 

Sample Description/Comments: L\eov/1 .Cvlo1rlisf.,, µ, pt1,..rj'[IA\l1,d <!, Od~cv\Rri 
I 

Fish Description at 96 h f...\\ ~\~~ \l\~~~lH k ~,;J\\i,f Number of Stressed Fish at 96 h 

Other Observations: _________________________________________ _ 

Reviewed by: ~ Date Reviewed: ~ ~ 21! ( (p 

Version 2.3; Issued Februaiy 29, 2016 Nautilus Environmental Company Inn. 



Daphnia magna Summary Sheet 

ltOb 3(o 
Start Date!Time: "Sv~ 9 \ 1..o lfo@ lb/o~ Client: 

Work Order No.: Test Species:_~.;zD;,,a"'ph"'n"-'ia:cm=ag,,_n,_,,ac_ __ _ 
Set up by: _'l-''-'l_L.-____ _ 

Sample Information: Test Validity Criteria: 

Sample ID: 

Sample Date: 

Date Received: 

~ 90% mean control survival {no more than 2 
t.\f-~(Sl\ _ W~ ?oi \o"""-()IQ-ol-t\I mortalities in any control replicate) 

:!Vl\e. 1 °1AI b 
WQRanges: 

Sample Volume: 2.,c:fL T (°C) = 20 ± 2; DO (mg/L) = 3.6 to 9.4; pH = 6 to 8.5 

Test Organism Information: 

Broodstock No.: 

Age of young (Day O): <24 h 

Avg No. young per brood in previous 7 d: l 
Mortality(%) in previous 7 d: 0 
Days to first brood: . 

NaCl Reference Toxicant Results: 

Reference Toxicant ID: 

Stock Solution ID: 

Date Initiated: 

48-h LC50 (95% CL): g/LNaCL 

Reference Toxicant Mean and Historical Range: £\-, 2...f 3, 1-S,,(,) g/L NaCL 

Reference Toxicant CV(%): _l:._S=:_ __________ _ 

Test Results: 

Reviewed by: Date reviewed: 

Version 1.3; Issued January 26, 2011 Nautilus Environmental 



Freshwater Acute 
48 Hour Toxicity Test Data Sheet 

\ec.,\.\_ . Start DatefTime: J\lf\IL C'.j, 2-0(b €?_ i\JjO h 
EV' --£:s'.Q, I -\N'S:. - 2.o I lo-·IJ\o .. (j 1-N No. Organ isms/volume: __!.10~/~20"'0"-'m!.=L~------
1 lo(gs\p 1 Test Organism:;D:.e.m~a~gi;;n"'a _______ _ 

Set up by: 'l'\L 

Client: 
Sample ID: 
Work Order No.: 

Thermometer: ig"'f·-\\ DO meter: '2-I ~ pH meter: pH -1 j ?:i CondJSalinity: (,- 'L/ ':, 
Concentration 

(~\ 
' 

100 

Number of 
Live Organisms 

Rep 

A 

B 

c 
D 

A 

B 

c 
D 

A 

B 

c 
D 

A 
B 

c 
D 

A 

B 
c 
D 

A 
B 

c 
D 

24 48 

10 ,o 
'r 0 /D 
10 /0 

r;o /0 

ro ,o 
10 10 

Technician Initials IJ_\I\.\,,_ ,!>. 

Hardness* 

No, 
Immobilized 

48 

D 

0 

0 

C> 

0 

,, 

Alkalinitv' 

Concentration •1mc /Las CaCo3) 

Control (MHW\ '14 10 
HiQhest cone. '3.1'1 21-o 
Hardness adlusted ··----... ------

Temperature 
(oC) 

Dissolved oxygen 
(mg/L) 

pH Conductivity 
(µSiem) 

0 24 48 0 24 48 0 24 48 0 48 

: .</, ·••··•· ... /.·• : ..•.. ' '·, ... \., :.' .: ' >J:.i' ... '•·.'.' 
,,·),,· _:; :::. ''.,<:_ -_,:::_· ·_.;.:. ->:i._.,,,. .< --~~----' .:,._. i">·:_-: .. :· .-:·:\::; :·:- ',. ._,_ ·;.>.~.-----~<: i-t ': . .-- -,-

1<\.S i'lS '1,<>,0 11,<;, \?J.\ M 9.,I !6.l Al (ot::i;!., '~ 
:-. .,· ' _:..-_- ·.··:-/-:·- .-·"···· __ - - -,,-._, .. _,_.>- ., -~_c:;·~---·.I>,_ .. :,:<_·,.:: -::.,_:-'::".:·_:::: __ ~ ._;._~,-.- ... ~:: 

' ,· 
•' 

' 

:>_' :, ,_:.; ·.:i-_·:;:>:./·_·_ 

-~---·· - _-,: : - ____ __ _-,:>-:--:-·_Io.·;,-,' •, 
'·.-:_~ ·','> :.' ·,,;_:_~:_ •. 

:• ... ·. ,,, ..... · .. ···•·>><·I•>:'.'/:;·~. ;.;::.: ."<>· , 

.' .·· .... ··:. ,, ···.' ,' .·,.: ' : ·<'· :.:,·:< ;,; '.";" :,,, '" :' .'-" 
' . ' .,, / .: " ··. ' ' ' ' : ..... <"' ·• ,, ,• '·"'): ! '<• ,, 

''"·. :' '·' ·.··, ,''• ,,: .,;,, ,, ,,,. ",: '''"'' : .... : 
...... ':,:,,J' • .. · ·' ',• ,'·::,,:•:.::·· '·' ': /«:',i;c;: ...... , 

us men use 

/ 

Comments: ---------------- , Mortality: Heartbeat checked under microscope t->C:::. 

Sample Description: 

Batch#: <OS l{3lk, \) 7-d previous# young/brood: l.,~ Previous 7-d Mortality (%i): __ C> ___ Day of 1st Brood:_~~~--
Reviewed by: Date reviewed: 0~ ~ Z,Clf(,:, ______ __:;.~..::::,~,,,,,;_ ____ _ 

Version 1.8; Issued February 29, 2016 
Nautilus Environmental Company Inc. 



Daphnia magna Summary Sheet 

Client: 

Work Order No.: 

Sample Information: 

Sample ID: 
Sample Date: 

Date Received: 

Sample Volume: 

Test Organism Information: 

Broodstock No.: 

Age of young (Day 0): 

Avg No. young per brood in previous 7 d: 

Mortality(%) in previous 7 d: 

Days to first brood: 

NaCl Reference Toxicant Results: 

Reference Toxicant ID: 

Stock Solution ID: \bNe;O\ 
Date Initiated: 

48-h LC50 (95% CL): 

<24 h 

Start Datemme: -SvN. °I , 1..D I b@ I fo 2-0L, 
Test Species: -~.;:D'-'a"'p'"'h'"'nt"'.~-"m~a,_g"'n"'a ___ _ 

Set up by: _'i-'-'-'l-'-L,. ___ _ 

Test Validity Criteria: 

~ 900/o mean control survival (no more than 2 
mortalities in any control replicate) 

WQ Ranges: 
T (°C) = 20 ± 2; DO (mg/L) = 3.6 to 9.4; pH = 6 to 8.5 

g/LNaCL 

Reference Toxicant Mean and Historical Range: '\-, 2. ( 3, 2-S,(,) g/L NaCL 

Reference Toxicant CV(%): IS -'--='--------------

Test Results: 

Reviewed by: Date reviewed: 

Version 1.3; Issued January 26, 2011 Nautilus Environmental 



Freshwater Acute 
48 Hour Toxicity Test Data Sheet 

Client: Start Date/Time: J<Ji'\>L ~, 1.-0i6 <2.Ho2o \.\ 
No. Organisms/volume: -21,:,,0,...12,,,0"'0"'m"'L _______ _ Sample ID: 6'1-i'\&\-W":,.~2o1b--C's.-0J-.N 

Work Order No.: _,,,,,llo~6~3~io~-------- Test Organism: _,D"'.m=agit;n::Oa'---------
Set up by: 'l'\L 

Thermometer: "TuM{J·-\\ DO meter: ?-\ ~ 
Concentration 

' 

100 

Number of 
Live Organisms 

Rep 

A 

B 

c 
D 

A 

B 

c 
D 

A 

B 

c 
D 

A 

B 

c 
D 

A 

B 

c 
D 

A 

B 

c 
D 

24 48 

10 (0 

I/) ID 

('.'") 10 

10 {D 

\IO ,_ 
(0 lo 

Technician Initials IJ.IAA_ /.k. 

Hardness* 

No. 
Immobilized 

48 
D 

0 

0 

0 

c 

::> 

A!kalinitv* 

Concentration *(m( Las CaCo3' 

Control (MHIA/\ y '-I "10 
Hiahest cone. I~~ -z..;o 
Hardness adjusted 

Comments: 

Sample Description: 

pH meter: pH -1 \ '.::> Cond./Salinity: C- 01 '2:, 

Temperature 
('C) 

Dissolved oxygen 
(mg/L) 

pH Conductivity 
(µSiem) 

o 24 48 o 24 48 o 24 48 o 48 

.-, ·.: ' I . 
' 

: ·.· .. ·::. ,·. '' ':.> .,·,+·)'':·:·::,,', >> 
·· ... ·,,,' ,', ·'·· < ,', ' .••' /.• ' ::>:: ·> ".''.··<·" ,,,, 

' ,' .,· ',,, ' ',' ,, ' . ,·: ••• ;:. •'':.,: ... <· .:,.' '' '"' ' ' ' 
....... .·:,··· .. :·:· ,,.: ,•:· ' .... ,.(,.,• ... · ... ,, ,·: 

' ' ;. ' ' ·' ·, •• J ' ·'" :'"". :• .. • ···:.:.· ,., :,,/:•: .'/;••.: 

~'llJ..,.. '\\~· /h '''lfl.' \\\/\ ~- Jh ,, " ~11\L A-> '\\J\vl. ~ 
us men use 

Mortality: Heartbeat checked under microscope /UC. 

I~ ~ D 
7·d prevtoUs #young/brood: __ l~_J,,,,__Previous 7-d Mortality (0/o): __ ·u ___ Day of 1st Brood: _ _,_ I __ _ 

~ Date reviewed:--""~""· ="""''-"/1)-'·~1,_.#-0:..::..:{..:::(,,,:::__ __ _ 
Reviewed by: 

Version 1.8; Issued February 29, 2016 
Nautilus Environmental Company Jnc, 



Daphnia magna Summary Sheet 

Client: 

Work Order No.: 

Sample Information: 

Sample ID: t:.. \J' __. c;;.f' L w-s._ wt 1.o-ob-o i-N 
Sample Date: :1\,1/\e. ] 1':.I b 
Date Received: 

Sample Volume: 21< IL 

Test Organism Information: 

Broodstock No.: 

Age of young (Day 0): <24 h 

Avg No. young per brood in previous 7 d: 

Mortality(%) in previous 7 d: 'J 
Days to first brood:. 

NaCl Reference Toxicant Results: 

Reference Toxicant ID: 

Stock Solution ID: 

Date Initiated: 

48-h LC50 (95% CL): 

StartDatemme: 'SvN.. °l, Lcilb@ l<oi..s,~ 
Test Species: _~.,::D:..:a,,p"'h"'m"'·~-"m"'a"'g"'n"'a ___ _ 

Set up by: _'1-'-'--'I"""\.... ____ _ 

Test Validity Criteria: 

~ 90% mean control survival (no more than 2 
mortalities in any control replicate) 

WQRanges: 
T (°C) = 20 ± 2; DO (mg/L) = 3.6 to 9.4; pH = 6 to 8.5 

g/LNaCL 

Reference Toxicant Mean and Historical Range: "\-, 2..( 3,1-S,{,) g/L NaCL 

Reference Toxicant CV(%): IS 
-'-=~------------

Test Results: 

Reviewed by: Date reviewed: 

Version 1.3; Issued January 26, 2011 Nautilus Environmental 



Freshwater Acute 
48 Hour Toxicity Test Data Sheet 

Client: \t'.c.,\.\. Start DatefTime: J\li'\lL CJ, Uiiio €?_ ll:iL<;i\ 
Sample ID: €\/'.-Sf I w ~ ~ ~ i !,, -ob-.;J_..;J No. Organisms/volume: -21:::.01~2~00~m2"L"--------
Work Order No.: _l,_,lo.,_b"'""''.)"'b"-1 

_________ Test Organism:_,,O"'.m=ag~n,,,,a _______ _ 
Set up by: '(\.\L 

Thermometer: "kMij2· -\ \ DO meter: '2-\ ~ 
Concentration 

' 

100 

Number of 
Live Organisms 

Rep 

A 

B 
c 
D 

A 

B 

c 
D 

A 
B 

c 
D 

A 

B 

c 
D 

A 

B 

c 
D 

A 
B 

c 
D 

24 48 

10 ro 
ro (? 

LO IA 

ct r..:; 

•O /Q 
10 fD 

No. 
Immobilized 

48 
D 

0 

D 

I:> 

0 

0 

Technician Initials IJ,.'\l\L ,J.k, 

Hardness* Alkalinitv* 

Concentration '(mo/L as CaCo3l 

Control IMHWl 9'-1 '"' Hiahest cone. 9·?;0 2.F\,o u 
Hardness adjusted ---·--~· ·-~-----

Comments: 

pH meter: 

Temperature 
('C) 

Dissolved oxygen 
(mg/L) 

Cond./Salinity: 

pH Conductivity 
(µSiem) 

0 24 48 0 24 48 0 24 48 0 48 

'C..S 1~.c:. •i,:,,:.. '7..b fJi . .; ;-J,. \; ;i.o p._r .._-z,i:; 1<'1"1 
-! ... .'· ,-;·:· ', :'.:·:· .. ·I:._;_.·::. 1:-"·<·:\:·.f" -~>"~:::·:·.> .. ··,.,.,:.·: /,·:/.:'.::..::>·.:i;_:~{.;',::·_~':·· _ _-·;:.-~.-:".:::·: .. '.::: .... 

· .· :.· . ·... . .c.. c' • ••" I •• • • c•'.< ! . > . i 

. .. : 

"• .-: ., 

· .. >: .·· .... ·.·· <.·• .. , ... •>< •Y• ··•,./."•.:<: ><.:··· .. ,·" 
• •· .·,. · ·, .•\ :'C i · ·«·.Y·i ...... ·••.• .:.i) 

us men 

Mortality: Heartbeat checked under microscope ('fl> 

Sample Description: e0l.,vr1 N> .,£A.,vl'1 M! peirf/c.<1\l\.ft>:> 
Batch#: {)$l~ lb\) 7-d previoUs # young/brood: _ __,\~l,__ Previous 7 ~d Mortality (0/o ): 0 Day of 1st Brood :--4+---

~ Date reviewed: ~ )-V ")1)1(,,. Reviewed by: 

Version 1.8; Issued February 29, 2016 
Nautilus Environmental Company lnc. 



Daphnia magna Summary Sheet 

Client: 

Work Order No.: 

Sample Information: 

Sample ID: 

Sample Date: 

8\1' - r;c..\-wS-'2.ol b-{)~ 'ol....N 
:SVl\e ] '2.AI Iv 

Date Received: 

Sample Volume: 2:'f'fk 

Test Organism Information: 

Broodstock No.: 

Age of young (Day O): <24 h 
Avg No. young per brood in previous 7 d: l 
Mortality(%) in previous 7 d: 

Days to first brood:. 

NaCl Reference Toxicant Results: 

Reference Toxicant ID: 

Stock Solution ID: 

Date Initiated: 

48-h LCSO (95% CL): 

Start Date/Time: --SvN. °1 \ 2o 1 lo0 I b ?:a"' 
Test Species: _~.;D,_,a,.p::,:h:.:cm"'·a..::me:a,.g"'n"'a ___ _ 

Set up by: _"l...:.."-_,,l..=1...-___ _ 

Test Validity Criteria: 

~ 900/o mean control survival {no more than 2 
mortalities in any control replicate) 

WQRanges: 

T ('C) = 20 ± 2; DO (mg/L) = 3.6 to 9.4; pH = 6 to 8.5 

g/LNaCL 

Reference Toxicant Mean and Historical Range: 'I-, 2.. ( 3, 1-$,(,) g/L NaCL 

Reference Toxicant CV (% ): I S -"'-"''--------------

Test Results: 

Reviewed by: Date reviewed: 

Version 1.3: Issued January 26, 2011 Nautilus Environmental 



Freshwater Acute 
48 Hour Toxicity Test Data Sheet 

Client: \ecJ~ Start DatefTime: J \I i\9-.. CJ , 2-0 l6 <2 { bsO \\ 
No. Organisms/volume: ~1~0/~2~0~0m=L _______ _ Sample ID: eJ_ E:C\-W::'>-2cllo·-0\..-oJ .... -.J 

Work Order No.: -~I ~(o~(Q~3,_,\0,,,_ ______ _ Test Organism: ..::Dc;.m=ar:i,.n"'a'--------
Set up by: ''J'\ L 

Thermometer: -\gMf·~ \\ DO meter: '2-\ ?, 

Concentration 

f~\ 
' 

/QO 

Number of 
Live Organisms 

Rep 

A 

B 

c 
D 

A 
B 

c 
D 

A 
B 

c 
D 

A 
B 

c 
D 

A 

B 

c 
D 

A 

B 

c 
D 

24 48 

iO /J:> 

10 {O 

10 •h 

lo ,o 
ID JO 

10 -

Technician Initials IJ,.\l\L /.b 

Hardness* 

No. 
Immobilized 

48 

0 

0 

0 

0 

c 
."\ 

A!kallnitv* 
Concentration -rm /Las CaCo3l 

Control rMHWl qq /0 
Hiahest cone. 10c0 -Zt\?. 
Hardness adjusted 

Comments: 

Sample Description: 

pH meter: pH - I \ ?J 
Temperature 

(oC) 
Dissolved oxygen 

(mg/L) 

Cond./Salinity: C.- '"LI '3> 
pH Conductivity 

(µSiem) 

0 24 48 0 24 48 0 24 48 0 48 

: : • . · .. , .. · . ·• · · ... ·,.·· • · I:.·;.:. ··• ·>/• ·<·.::'•• .:;••' · ·, ,,· .. ··•·· 
.......... '; • /'·/'·. ·,,:, ., ,,·····:',.-·y;.·_, 

\'\S i01S 'IP? •;.,;; b \S. J.. K 1.' ~.I .f..f ! bob 191-> 
I> .. · ·' ·.. '· ' ./ i ' .i I· .. '.; ': •; _<,/:' ·•·" :'Oc ::, >:,,·' 

·_ :. _- "' - ':.·:·, ._ :-_· '::._- · .. :::;· . .'.; ._'::- - :·:.:_' :.-::·_,_:-:::.' ,·· .:::-,: 1',,_,: '.', .·_·-> -... _"_ -:., 

. . . . .:. ·····.··•· :.' . ; .'• " ·. . . . . /·_:,.:: .··· 

" •·. :·" ·· , ... :······.·'' >.;;: .. ,•> ,:.,.x.·, .c;·;-,,.;·.o:· :·.··:·: 
... ,·.• <• , .. , : ·.· .,;·.. . ,. :>I"·;,••'·'' <,;;.I:.: .::•. 

us men use 

/ 

Mortality: Heartbeat checked under microscope pO 

0 Cl.llw I A-0 

Batch#: oSlolb~ 7~d previoLis #young/brood: l '1 Previous 7-d Mortality (0/o):. ___ O __ Day of 1st Brood: __ 9~--
Reviewed by: Date reviewed: ~ "){) ::Ul (,? 

--~~-~-1-~-'---~ 
Version 1.8; Issued February 29, 2016 

Nautilus Env'ironmental Company Inc. 



Client: 1e c:_ k 
W.0.#: l ~~~b 

Sample ID 

f..\]_[\Q. \ .W':>.7-01 C.""Ob·o 

bll, v\G\,,. ~--Wl{,-·C(,-01. 

t:V-t-1 (,\-\'-'').- -Z,.\~·ol.--01.. 

[N->f I-Iv')-Z..,l(:fb \,·OJ·· 

t:.v _'f(.1-w'>-'2;>\b-o~--01~ 

j.,\\.,\ l A) 

Reviewed by: 

Sample Date 

A JU"t. ~ /lh 
~ 

'V 

Version 1.0 Issued June 26, 2006 

Hardness and Alkalinity Datasheet 

Alkalinity Hardness 

Volume of 
Sample (ml) 0.02N (ml) of 0.02N Sample 0.01M Total 
Volume HCUH2S04 HCLIH,so, Total Alkalinity Volume EDTA Hardness 
(ml) used to pH 4.5 used to pH 4.2 (mg/lCaC03) (ml) Used (ml) (mg/L CaC03) Technician 

So lo.\ IP- "1 '2-Co s.:::;, )5,S )ro k..c... 
((), 1 \0, c\ -Z.,( C> Sv l\,.o •? 

::>2.0 

(o .1 \0 ·'1 ?.Io 1&9 Cp,> (,, ?.,e;, 

lt.\a l Lf· l5 2e i io<D q,:, 9}o 

\'-\."' \ 'f.(,?.. l..(5'() l'l:fD I .1:>.0 loco ~ 

v ;, ,(., 7,_\ \.0 "So 'L1 9 'i '-[IA{,. 

. 

Notes: 0)\)\\0JJ io \ oo o-C w\ l>-1- """w 

~ Date Reviewed: ~ f'.:f, ;Jt.of {p 

Nautilus Environmental 



 
 

 
 

APPENDIX C – Chain-of-custody form 
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Nautilus Environmental Company Inc. 
8664 Commerce Court, Burnaby, BC, Canada, V5A 4N7 |+1 604 420 8773  

 

 
Teck Coal / Elkview Operations Report Date: June 23, 2016 
ATTN: Michael Moore Work Order: 16642 - 16643 
RR1 HWY 3   
Sparwood, BC  
V1C 4C3  

 

Data Report 
  

Species: Rainbow trout (Oncorhynchus mykiss) 
Protocol: EPS 1/RM/13 (Second Ed. 2000 with 2007 & 2016 amendments) 

  
Species: Daphnia magna 

Protocol: EPS 1/RM/14 (Second Ed. 2000 with 2016 amendments) 
 

Table 1. Results for the 96-h rainbow trout acute toxicity tests.   

Sample ID Collection Date and Time Mortality in the 100% v/v 
(%) 

EV_GC2_WS_2016-06-08_N June 8, 2016 @ 0720h 0 

EV_GT1_WS_2016-06-08_N June 8, 2016 @ 1030h 0 

EV_BC1_WS_2016-06-08_N June 8, 2016 @ 1010h 0 
 
Table 2. Results for the 48-h Daphnia magna acute toxicity tests. 

Sample ID Collection Date and Time  Mortality in the 100% v/v  
(%) 

EV_GC2_WS_2016-06-08_N June 8, 2016 @ 0720h 0 

EV_GT1_WS_2016-06-08_N June 8, 2016 @ 1030h 0 

EV_BC1_WS_2016-06-08_N June 8, 2016 @ 1010h 0 
 
The tests met performance criteria and there were no deviations from the protocol. The results 
presented in this report relate only to the samples tested.  
 
 

 

 
 

 
  Reviewed By: 

Yvonne Lam, B.Sc.  Edmund Canaria, R.P.Bio. 
Laboratory Biologist  Senior Reviewer 

 



Rainbow Trout Summary Sheet 

Client: 

µ_ 

Teck &LcA.\ ( E..vo) 

Work Order No.: i0b~2-

Sample Information: 

Sample ID: 

Sample Date: 

Date Received: 

Sample Volume: 

Other: 

Dilution Water: 

Ev_ (1 [L- v.)_ <-vl l .0&.oi _1-J 

JtAVJ Q /10 

Start Date/Time: Jc,n 1 " /I b {OJ / ? 
00 ~ 

Test Species: Oncorhynchus mykiss 

Test Validity Criteria: 

;;;: 90o/o control survival 

WQRanges: 
T (°C) = 15 ± 1; DO (mg/L) = 7.0 to 10.3; pH= 5.5 to 8.5 

Type: Dechlorinated Municipal Tap Water 
Hardness (mg/L CaC03): 10 
Alkalinity (mg/L CaCOs): 

Test Organism Information: 

Batch No.: 05Z4 rt,, 
Source: 

No. FishNolume (L): o ivL 
Loading Density (g/L): 

Mean Length ±SD (mm): 

Mean Weight ± SD (g): 

\) - } 

Range: __ 2._-i.. __ -__ -z.--'/~--
Range: _o_->_'1'--__ o ._l u __ _ <).}( -r 0.05 

Zinc Reference Toxicant Results: 

Reference Toxicant ID: 

Stock Solution ID: 15 ln, oS 
Date Initiated: 

96-h LC50 (95% CL): 53.b ( 'i3.1- b(,. '-1) MJIL Zn 

Reference Toxicant Mean and Historical Range: 0'-1.a (Z.. 7.3 - tl/'i. g} A..i(!J/L lv. 
Reference Toxicant CV(%): 

Test Results: 0'/, V'_,,,,fq/ify ct"{ ?t l,,",._> ,--,_, -/LJ i,,,.,/i"/v,-fr,/ /oof.. (v/v) 
' 

Reviewed by: Date reviewed: 

Version 1.4; Issued May 29, 2015, 
Nautilus Environmental Company Inc. 



96-Hour Rainbow Trout Toxicity Test Data Sheet 

Client/Project#: 
Sample l.D. 

W.0.# 
RBTBatch#: 

Date Collected/Time: 
Date Setup/Time: 
Sample Setup By: 

-· I ed .. {., °' \ ( cv o ) ""-::-.___:: __ _ 
"£\/_ 6 ( b-lol) -7..ul \'!--c(, .. ui-11.1 

' lb (,4 L 

of,,."ff(, ·· 
J;:o~(lb ·u M oJz,ol.. 
J ""' \.0 11 \. _tl.>_~ i::; 

IE c.-

Thermometer: C 1': R. # Z
Cond./Saflnlty . .:.: _ _,,,2.."----

D.O. meter: 
pH meter: 

z 

NumberFlshNolume: I 0 I ro L-
7-d % Mortality: b _.,_, 

---"----------~--Tot a 1 Pre-aeration Time {mlns): _. ___ >.__~---------
Aeration rate adjusted to G,5:t1 mL/mfn/L? (Y/N): y 

... !Jndllyt1;1d ,samr.il!! WQ 
Parameters . lnill!!I VVQ . ·. AdJus\mo;i~t 30 mfli Vli'Q 

Temp•c . /\'.~· ./ I l"".o 
oH 1.q / 8-<> 
D.O .. (mg/l.) x ,<;1 ./ 1. I 
cond. (µSiem) . I <:i l t> / I o //. 
Salinity (ppt) () ,\ / 0 ·'> -

Concentration #Survivor~ Temperature (°C) Dissolved Oxygen (hlg/L) pH Conductivity 
@{. (µS/Cm) 

(% v/v\ 1 2 4 24 48 72 96 0 24 48 72 96 0 24 48 72 96 O~ 24 48 72 96 0 91! 

(t\ 10 /<'.> ;<> ,. Jj.-' 1·~1~ I"'~ J.f." ... .J ~:11 10.0 fi:Jr ';• .f" 1.11 ?.~ ·~ b 'i ".f:'il l-i c.q 1~ . ~ '-l 

100 10 lo JO i" t ' • 

'"'" /5).'lJ I~.-# Jj"'.-~ 'i .1 9.7 'l .. r ?.i ?.r "" ,l:..,L 'j:,"µ g. -i g.,,, J<> 1 l /UjZ,. ~· 
I 

Initials """ .<).. (C.{_ n e:c. .. . GI, r"'- !Ot •. L~ ,;;l 't;L i:;.c ~- "-::- ~" ~~' ec.. l(I 

Sample Description/Comments: l\.e.;,.,., (.,,;,.,.,\"~' Otl"''"''\~t\ 1~ s-~, ..... iL \111..,--\'\1..\/\\""1 ~j 
-- -, \ 

Fish Description at 96 h f\ \\ ~"('-" L\~~C't\i k 1c\ \-\:\"'( Number of Stressed Fish at 96 h 1 
Other Observations.:_-----------------------------------------

Reviewed by: ~ Date Reviewed: ~ ·z,'2. 011. 

Version 2.3; Issued February 29, 2016 Nautilus Environmental Company Inc. 



Rainbow Trout Summary Sheet 

Client: 

Work Order No.: 

Sample Information: 

Sample ID: 

Sample Date: 

Date Received: 

Sample Volume: 

Other: 

Dilution Water: 

IQ c~Coc>.\ ( E-Va) 

1fob4t.--

Start DatefTime: J lltoA I 3 /I b (OJ . l! 12~ i-\ 

Test Species: Oncorhynchus mykiss 

Test Validity Criteria: 

. ;;:: 90% control survival 

WQRanges: 
T (°C) = 15 ± 1; DO (mg/L) = 7.0 to 10.3; pH = 5.5 to 8.5 

Type: Dechlorinated Municipal Tap Water 
Hardness (mg/L CaC03): 10 
Alkalinity (mg/L CaC03): 

Test Organism Information: 

Batch No.: 05Z '-I I b 
Source: 

No. FishNolume JL): 10 //LI,, 
Loading Density (g/L): 

Mean Length ±SD (mm): 

Mean Weight± SD (g): 

]3 - '4 Range: ____ _:.,_...!.,..'--
Range: .....::0:.:·.::.<-:.:.1 _-__.:o::...·:.:I.(;...:;.( __ 

Zinc Reference Toxicant Results: 

Reference Toxicant JD: 

Stock Solution JD: 1sz., os 
Date Initiated: 

96-h LC50 (95% CL): 53.b ( 't3 . .Z - bh. 'i) MJIL z., 
Reference Toxicant Mean and Historical Range: 0'1.o (Z.7.3 -ti/9.8) ,(,1{JJ/Lz...., 
Reference Toxicant CV (%): 53. () ' -

Test Resu Its: 

Reviewed by: 
Date reviewed: 

Version 1.4; Issued May 29, 2015. 
Nautilus Environmental Company Inc. 



96-Hour Rainbow Trout Toxicity Test Data Sheet 

Client/Project#: 

Sample l.D. 

W.0.# 
RBT Batch#: 

Date Collected/Time: 
Date Setupffime: 
Sample Setup By: 

(L /. 

·r~ dc. (ar'l l k-e\.r£v,,,) 
fiV - c;j1 I.- w~. Z• ii. .ob .. "~ _'t,J 

( l6t.1 z, 

o\<.'11 (, 
.Ju.,.g{1b (<:!) /<JJo /,, 
J"'"' IS lf' @5 (lf 2.o 1,., 

Ee.. 

Thermometer: C 2 IZ # 2.. 
Cond./Salinity..:.: _,,,2..~--

0.0. meter: 
pH meter: 

2.. 

Number FishNolume: 10/1i..L 

7-d % Mortality: 0 

Total Pre-aeration Time (mins): :-:---::-~_."c,";..._ ________ _ 

Aeration rate adjusted to 6.5 ± 1 mllmin/L? (YIN): y 

Undiluted Sample WO 
Parameters Initial WQ Adjustment 30minWQ 

Temp °C { ,;;_,, / /;l~ 0 

pH $/.a / g.o 
D.O. (mg/L) 1'. ,_ / '}. 7 
Cond. (µSiem) I 71 o / ;770 
Salinity (pp!) U·o/ I/ 0 .11 

Concentration #Survivors Temperature (°C) Dissolved Oxygen (mg/L) pH Conductivity 
(µSiem) 

(% v/v) 1 2 4 24 48 72 96 0 24 48 72 96 0 24 48 72 96 0 24 48 72 96 0 96 

Ct! 10 I J /0 /0 Ii~!.) /f .• i~ "'o 11 lf.o \).v 0," 'l.~ ~ l ?. 7 1.t ,, ~ 6. '·? /,.1 t r1 6.; t-'1 ~J 
100 {0 I<> I ;) I 0 /J:O Lf." }[. ~ f'(• 11·.,, Ill.\ ?-~ 17 ·1 1.7 ·f • l ~.u f. I ~ 0 g, I z. s 1770 lf18 

Initials E'L i:;;. '(\,\, ..... E<:_ [1.. r: (.. "'"' \: l . Ee f;c ~l_., . 

"'' \':{,, o.c ~ ... I'{. ~\.. (?1,.- EC.. k.(.. 

Sample Description/Comments: (l{t\'' ,(,\~11 ... s~. nJ.c,..ll'.'H, N~ oo/f/W\,(O«-fr> -

Fish Description at 96 h All ·fl1L1 ~11't1"1v k\l,idih.1 Number of Stressed Fish at 96 h .J!f 
I,---···-· -1 

OtherObservations:._~-------~~-----~---~--~~~-~-~-------~-~~---~-~ 

Reviewed by: ~ Date Reviewed: Jiue., 2"2- '2-0l(,, 

Version 2.3; Issued February 29, 2016 Nautilus Environmental Company Inc. 



Rainbow Trout Summary Sheet 

Client: T e_.<..ti, Col\ l (Ev o) J I > /1 (, fcD ot\ .,, L 
Start DatefTime:=-1_"'"_"' _______ _ . / 

Work Order No.: 1C,G·1~ Test Species: Oncorhynchus mykiss 

Sample Information: Test Validity Criteria: 
· ~ 90% control survival 

-Sv'-1; l \_V'f.!-vil-ob--~Y...N WQRanges: Sample ID: 

Sample Date: Jvi.., ~ (10 T (°C) = 15 ± 1; DO (mgll) = 7.0 to 10.3; pH= 5.5 to 8.5 

J .,,rjlo/ I f.o Date Received: 

Sample Volume: 

Other: 

Dilution Water: 

Type: Dechlorinated Municipal Tap Water 
Hardness (mg/L CaC03): 10 
Alkalinity (mg/L CaC03): 

Test Organism Information: 

Batch No.: 05Z4 tl 
Source: 

No. FishNolume {L): o I Z 
Loading Density (g/L): 

Mean Length ±SD (mm): 
. 0. Jo 

R Zs - 16 ange: _ _:_ ______ _ 

Mean Weight± SD (g): Range: _..:;o:...:,_.3'C.Jl_-_<J;...· :...:' 'l'-=2.'---

Zinc Reference Toxicant Results: 

Reference Toxicant ID: 
Stock Solution JD: 15 z,, o5 
Date Initiated: 

96-h LCSO (95% CL): 53.b Ut3.Z - lb.'"!) MJIL Z11 

Reference Toxicant Mean and Historical Range: 
Reference Toxicant CV(%): 

Test Results: 

Reviewed by: 

Version 1.4; Issued May29,2015. 

0 % V'10>'t17tlff7 
J ti l 

I 

~ 

?/I.a (1.. 7.3 - tl/1. g) A-1§/L lv. 
53.u' .. 

Date reviewed: -~=..:...:..;...;...__:?;:c.'l---1-l-t-O_tv 
Nautilus Environmental Company Inc. 



96-Hour Rainbow Trout Toxicity Test Data Sheet 

Client/Project#: 

Sample l.D. 

W.0.# 
RBT Batch#: 

Date Collected/Time: 
Date Setup/Time: 
Sample Setup By: 

fedL (or, l ( f\[O) 
f1J _ik{ -W~ _._,iL,..,.,(,,_oK~i...J 

f/:,(, 41; 

a1; '-'i I ! 
J ""Ult.. (CU 10 I<>{,, 
J <A1otl>l/l z:w-oqi•k 

Ee-

Thermometer: CE fZ # 2., D.O. meter: 
pH meter: 

2 
Cond./Safinity: 2-

--""'----

Number FishNolume: 

7-d % Mortality: 

10/ ILL 
..:> 

Total Pre-aeration Time (mins): :-:---::--'.::-""'"".'.'. ,,..----------
Aeration rate adjusted to 6.5 ± 1 mUmin/L? (YIN): y 

Undiluted Sample WQ 
Parameters Initial WQ Adjustment 30minWQ 

Temp°C ts· . .., / 1~·~· 

pH 7. q / ~.o 

D.O. (mg/L) ?1 ~ / 1. 'l 
Cond. (µSiem) IF' / i 17./, 
Salinity (ppt) 0.1 / o.'f 

Concentration # Swvivors Temperature (°C) Dissolved Oxygen (mg/L) pH Conductivity 
(µSiem) 

(% vlv) 1 2 4 24 48 72 96 0 24 48 72 96 0 24 48 72 96 0 24 48 72 96 0 96 
( -t- I 10 10 /0 /0 /f .. b /j.D l.s'~ (; JJ'.O 1.5> I•·" 1.2 l/, 7 ?. 7 ~·l £.8 t-1 (,, 'i b .1 6 1 l..t1 ~J 

100 (0 10 /0 JO /,). 0 /f.' /~",,.o ff-~ /J:J 9. '6 r.i 7.7 1'. r. 11.1 Ito ~-t g, I g.1 2. 4 112 l l/:A8 

. 

Initials fi_. ~(_, <. ' ~{.. io:c_ Fe. Gv I\,(. ;:'!,,-. E c. tc. {.'(, . \;;\, i;:, E. c i;:,,. cL i:t. i::c EC. <'.L 

Sample Description/Comments: tll'tV 1 (oioilf\1 1 Dd~Lu .. lr~I, f\n /'Jo.rfi'LudC\"\t'J 
~------ ---- ---i 

Fish Description at 96 h Ari Ki~ u.170 tei.J k e•1 Ii h I Number of Stressed Fish at 96 h j5 
.,--- -------- I 

Other Observations: 
--~-~-------~------------------------~--------~ 

Reviewed by: ~ Date Reviewed: ~ '2-'2- '"2-0/(p 

Version 2.3; Issued February 29, 2016. Nautilus Environmental Company Inc. 



Daphnia magna Summary Sheet 

Client: 

Work Order No.: 

Sample Information: 

Sample ID: 

Sample Date: 

Date Received: 

Sample Volume: 

Test Organism Information: 

Broodstock No.: 

Age of young (Day 0): 

Avg No. young per brood in previous 7 d: 

Mortality(%) in previous 7 d: 

Days to first brood: . 

NaCl Reference Toxicant ·Results: 

Reference Toxicant ID: 

Stock Solution ID: 

Date Initiated: 

48-h LC50 (95% CL): 

<24 h 

0 

Start Daterrime: "SvN. iO, 2o lio<§l lb'l-S~ 
Test Species: -~;::,D"'ap"'h"'n"'ia'-'m"'a"'g'"n"'a ___ _ 

Set up by: _"1..!..'..:..l \...-=-----

Test Validity Criteria: 

~ 90% mean control survival (no more than 2 
mortalities in any control replicate) 

WQRanges: 

T ('C) = 20 ± 2; DO (mg/L) = 3.6 to 9.4; pH = 6 to 8.5 

g/LNaCL 

Reference Toxicant Mean and Historical Range: '\-, 1...( 3, l-S,{,) g/L NaCL 

Reference Toxicant CV(%): IS _.:_.::.._ __________ _ 

Test Results: 

Reviewed by: Date reviewed: 

Version 1.3; Jssued January 25, 2011 Nautilus Environmental 



Freshwater Acute 
48 Hour Toxicity Test Data Sheet 

Client: _1!.......,.e,,.c"'k._ _______ ~ 
Sample ID: E:\l_(.,(~_\N'S-1-01 b-otq-0$-N 

Start Datemme: "Svl\li'. lQ ( 2.-0t(, 
No. Organisms/volume: _,1,,,.0/"'2"'0""0m=L _______ _ 

Work Order No.: ~f~b~b~'l:~3~--------- Test Organism: ..=D::c.m=aq.,,n,,,a,,_ _______ _ 
Set up by: _'-l.L~.JJ(,.._ ______ _ 

Thermometer: -f-e""f .~[ \ "I~ DO meter:. __ ~_,__ -.:;l"-- pH meter: ! ( '.) Cond./Salinity: '2'( 3. 
Concentration Number of 

Live Organisms 
Rep 

24 48 

A it:> IO 

B 11~ IO 

C /0 lO 

A It> /o 
B ,O /O 

c p /o 
D 

A 
B 

c 
D 

A 

B 

c 
D 

A 

B 

c 
D 

A 

B 
c 
D 

Technician Initials 

Hardness"' 

No. 
Immobilized 

48 
.~ 

p 

Alkalinltv"' 

Concentration •(m< Las CaCo3\ 

Control IMHW) '14- 10 
Highest cone. 'SlO 11?.'b 
Hardness adiusted 

Comments: 

Sample Description: 

Temperature 
(°C) 

Dissolved oxygen 
(mg/L) 

pH Conductivity 
(µSiem) 

0 24 48 0 24 48 0 24 48 0 48 

· .•. (: > •.. .: : c ·.··.. ·• ... ·. ·'""'' . /; •.... : •O::'\, . . ..•. ·,, 
I . ' '. ·> ' ' : 1, '/\' C ' •:": .,. ' :.• '',.• ' ' ·• . -:_· .' ' . 

''.--:-;-_ .. - ·.·· 

... . ·. 

. . . 

us en us 

Mortality: Heartbeat checked under microscope t/O 

Batch#: \) s·us1 (;,~ 7-d previous# young/brood: _=-Rf.-±.,,~~b_Previous 7-d Mortality (%): ___ D __ Day of 1st Brood: _ __;7 __ _ 

~ Reviewed by: Date reviewed: ---"~-==...::__'Z,;:_'J.--__,_r _~ __ l_C.. ___ _ 
Version 1.8; Jssued February 29, 2016 

Nautilus Environmental Company Inc. 



Daphnia magna Summary Sheet 

Client: 

Work Order No.: 

Sample Information: 

Sample ID: 

Sample Date: 

Date Received: 

Sample Volume: 

Test Organism Information: 

Broodstock No.: 

Age of young (Day 0): 

Avg No. young per brood in previous 7 d: 

Mortality(%) in previous 7 d: 

Days to first brood: . 

NaCl Reference Toxicant Results: 

Reference Toxicant ID: 

Stock Solution ID: 

Date Initiated: 

48-h Leso (95% CL): 

Start Date/Time: -SvN. 10, 1.o I~@ lfoSo"' 
Test Species: __ .=:D::ea,,;Phecn,,,ia'--'' m=ag"'n"'a'----

Set up by:_'i-''--'I-"\....-'------

Test Validity Criteria: 

~ 90% mean control survival {no more than 2 
mortalities in any control replicate) 

WQRanges: 

T ('C) = 20 ± 2; DO (mg/L) = 3.6 to 9.4; pH = 6 to 8.5 

oS '2.5 lio-A 
<24 h 

glLNaCL 

Reference Toxicant Mean and Historical Range: 4\--2.(3,l-S,(,) g/L NaCL 

Reference Toxicant CV(%): IS 
-'-"''-------------~ 

Test Results: 

Reviewed by: Date reviewed: 

Version 1.3; Jssued January 26, 2011 Nautilus Environmental 



Freshwater Acute 
48 Hour Toxicity Test Data Sheet 

"leek Start Datemme: 0:1JN 10 ( '2.?l b f> l~SiJ~ 
~£w b\f_().1'\_\NS, '2ol\,-v~o. Organisms/volume:~1=0/=20~0~m=L~------

\ b ~ 3' N Test Organism:""O'"'.m~ag"ini-'a'---------
Set up by: __ 'I~,__ _____ _ 

Client: 
Sample ID: 
Work Order No.: 

Thermometer: :\-{"'f ·-l \ DO meter:l..__,.\=3,. __ _ pH meter. I [ 3 Cond./Salinity: -'"2"-1'"-'3."'---

Concentration Number of No. 
Temperature Dissolved oxygen pH Conductivity 

Live Organisms Immobilized 
(°C) (mg/L) (µSiem) 

(•/, v(v\ 
Rep 

24 48 48 0 24 48 0 24 48 0 24 48 0 48 

r ,..l\.f-ro I A jO j;:,, p 0 ,,.. IG:S '!.? " '":..-:>,°' p__'Q . C-? 1,-0,_ :}'1 " "' 1S.s ?51. ...,_., 
' i-:i .·····. . ·.: 

: ... I : - - ,, ; .. ' . . . 
. ·.: . B 1t> 0 . : I• . .··. . ·. 

• ••••• . •···· --_____ -_-,- ,- >- :- -- > • 
.. . 

c JO JO "' .. :. ·. .. ··. • 
D ' 

.. ··. . ·· . ·.·.···.· ··. I '" • ... ··· .. . --<~-- -. · .·.· .. ... ··· 
loO A 

, .,, JO G I'\,<; 'bi' 'io1-.> S"l.6 1-. 'f' I-~ 19 ""v ;.~ 11 ~'£.. /:}-l, )". 

JO .·· .·. 
. 

I :i• . •... :1 . · .. · ... 
B '"' C> . . ,_.:_-_-,,: __ --

}:> ,0 
. . . 

:·-:: -
' . · .. · .. · .. . .. . '· .. c 0 .. ..... 
' 

; - -

. .: . ·.· : .·.·· 
. 

D ' .· . ·: : I .. · .. · . . .. ··. 

A 
. . ... >. -:,-:._- ___ ; : 

: ... . 
B .. . · . · ... ·.· ... 

c . 
--;_-: ---- .. ·:. ··.· r ..•.. ··.· .. . :· ·. . • .. ·. . . .. . . 

D 
. · . .. . .. · . . -- --- -- ·:. 

·. : : 
·. . · · . .-:·,, '< ~ . . 

A 

B 
.. 

.. ····.· 
1'. -_- -- ::/ .... · .. --- ---- •· . · >- --- -- - .. ·.·. 

c .· I, ' 
•••• 

. 
_-;- .:: -'.:-::,-< ··.· 

· ... ···•·· 

. 
. . .. ·. . .· 

. .. : . . 
. . ·· 

... 
1·::::_· __ -' . . 

.: :: . r-·-· -- - - - , -
D . . ·.· . .. :· : .. . 
A 

B . : . .• .. >: . · .. ·.·.• . > : ... . :. .: - {'.; '.:,-:·' :•i_ .· : . ... • . .... . 

c · ..... . - - __ -__ -•,- •: ..,. 
! <,.,,--:-" ... : ... •·. .. : ·_:-----_:.-.: 

D .· .. · •.. .· _-::.<-.---:_--- :· ... ,: . . . .. · ..... . / : . . ·.· 

A 

B . . . ···: _- i - :< : ... ,. - ·«:-- .,<.--. ... . .. ·.·.·.< :•·i·., • .. .· . 

c .. ·: : .·I• :. --- __ -_ .· > 1.:··· .. < . ----____ _,_; 

D ··.·. . .. ·: . .. ·. I . · . < ;-_-_----,,- : __ .:; --- '·- - --
. ' .. . 

Technician Initials .~ fo, IV>- '\lW..._ k /'+, \\W-. /d-, A \\"""-- A-, A. \\.iAL A 
us men use 

Hardness* Alkalinity* 

Concentration '(m</L as CaCo3l 

Control !MHW) Cju. 1.0 
HiQhest cone. 11-io ., 'S \o 
Hardness ad\usted - --~ 
Comments: Mortality: Heartbeat checked under microscope IV o 

Sample Description: 

Batch#: D') L Sr b er 7-d previous# young/brood: l 6 Previous 7~d Mortality(%): 0 Day of 1st Brood: __ J~--

Reviewed by: ~ Date reviewed: ~ ?-7-, 'Poli,,. 
I 

Version 1.8; Issued February 29, 2016 Nautilus Environmental Company Inc. 



Daphnia magna Summary Sheet 

Client: 

Work Order No.: 

Sample Information: 

Sample ID: 
Sample Date: 

Date Received: 

Sample Volume: 2.i< I l. 

Test Organism Information: 

Broodstock No.: 

Age of young (Day 0): 

Avg No. young per brood in previous 7 d: 

Mortality(%) in previous 7 d: 

Days to first brood: . 

NaCl Reference Toxicant Results: 

Reference Toxicant ID: 

Stock Solution ID: 

Date Initiated: 

48-h LCSO (95% CL): 

<24 h 

0 
·1 

Start Date/Time: 'SvN. 10, Lo lb@ I lo 'SS1-i 
Test Species: _~;:,D-"ap'"'h.::.n::.:ia:..:m=ag"-n"'a ___ _ 

Set up by: _'1_,_,_,\.:::1....-::__ ___ _ 

Test Validity Criteria: 

~ 90% mean control survival {no more than 2 
mortalities in any control replicate) 

WQRanges: 
T (°C) = 20 ± 2; DO (mg/L) = 3.6 to 9.4; pH = 6 to 8.5 

g/LNaCL 

Reference Toxicant Mean and Historical Range: £\-, 2.(3, 1-S,.(,) g/l NaCL 

Reference Toxicant CV(%): ! S -.:...='-------------

Test Results: 

Reviewed by: Date reviewed: 

Version 1.3; Issued January 26, 2011 Nautilus Environmental 



Freshwater Acute 
48 Hour Toxicity Test Data Sheet 

Client: ~~-Y..e-"c"'k--.~~--~-~-
Sample ID: t;.'\/-_ '@,(, l-\N 'S> _".!!:.1llq-Cb-c@ 3-.l 

Start DatefTime: 1uN< l.0 ( l-01(;, 
No. Organisms/volume: --'1"'0"'/2,,,0'"'0"'m"'L'--------

Work Order No.: -~/~la~~~lf,..3~-------- Test Organism: ~D'-"'."'me'af'g~n~a ________ _ 

Set up by:_'-_,_M_,...1 --------

Thermometer: -f-e""f'-l\ rt-I ~. DO meter: __ ~_ -~_,__- pH meter: \ ( '.) Cond./Salinity: vf 'S 
Concentration Number of No. 

Temperature Dissolved oxygen pH Conductivity 
Live Organisms 

Immobilized 
(°C) (mg/L) (µSiem) 

\ "{~ vt•) 
Rep 

24 48 48 0 24 48 0 24 48 0 24 48 0 48 

Cn..vfro\ A to ID 0 \Cj.(, 1 ... 0 l~.~p ~6 F--IJ. "- 'f 11< ,..,,,, :1-'l 3S~ :?5"'.\. 
B IC> IP c ' . .. . . ···.· . A-"' . : --_,_:'- 1. · . ., .. : ·.·.·.··: . . : 1 · ·:· 

1:.·'-:>--:-- . :·.· . :• ..... .... ..:·:: .· .. · .. · •·. , ... . 
c 1~ /0 0 . •. ...... .· ... ·· ..... 

D 1:::-<. > ___ ·' .:·-_ 1- ... 1 ..• : ---<>-_;. 
... 

-: ... '-':' '>,-- : ,,_ •·· ... •• . ... . .. 

' ·"-<) A /o 10 D 1ei.~ 1,.,.,"':;> '}..;>,,.:> '4.1 l':l SJ, 1..i f>"' J.) ITVI ,...,,, 
B 0 

·• :. . . : .. 
I .. 

.. •: I'/ y I< . 
-~ J.O .. ... 

c /0 0 • : ... .. ' .. .··•. .• .:; · .. : 
. . 

/.!:} . · .. I 

D ' 
. • . .. . .. : . 

.···•· 
. .. I . 

. . . · .· . ----"' -

A 
. . · . I : •• ; 1·:·_·._·_--·,.:: 

.. . . F. B . I • .. 
c .. . . 

-.-:·. ' ..... .. · ... · • •• . :.'. _-:: · . 
·.· ... 

D 
. I :·· . · ....... ••• 

'······ 
'_,·-_-_'. 

. ·. 
·. . .... , .... . 

A 

B ·. <1->' ___ -___ . 1·.n·. . .. · .. .>:: ••••••• .• .. . · .. · . . 

c 
.. . . : ... ·.•·. :-". ; !> _______ --, -_-_/ _·. --~---__ ;• ... : . ... ·· .• . 

· .. I ...•. · ... 

D . ···.· . · ·. ; . . : . .•X . :/ ... ·· •: . . .. .... - : ,' - ;,·.,:. . . 
·.· ... ·. .· 

A 

B . ':--· - .. . : •· .. .· ... · .·. ' . 
..·· I ; ·• 

.. 
· ... . .· I·.< .. : .· 

c .. :.• . 
'< - ,' -

. 

···.·•·· . 
• • , . .. ·· ·.•· .. 

. 

.•' .. · ... 1- - - - -

D 
.. .. 

· .. .·· ·• . ·· . -_ ,,·._, ;' ',• • • . .. . · .. . .. . .. .·· ..· .. 

A 

B <. . · ..· 
•••••• 

.. 1---<-'--·--'.- .· .. . . 

c . · ... ·· ... ....... . ..•. . 
' : .. : i • -:· _,,_-·:" -··. . . .. . ... 

D ..... ·. .· •• 
. I - _,_.\-' ... ···· , . ·.' ... • . . 

. .. · .. · 

Technician Initials .,<:\:) fr:l ~ \.\\1\\ ;;\-.,. pi., '\11\1 ~ ~ \\Vl.L fe-. /_;,-, \\W- P"'J 

us men use 

Hardness* Alkalinitv* 

Concentration *fm~ /L as CaCo3) 

Control IMHWl 9<t /O 
Hiahest cone. 'ilt> "?.." " 
Hardness adjusted ----
Comments: Mortality: Heartbeat checked under microscope No 

Sample Description: 
. ' 

Batch#: 0 S l. '5i b I>\ 7-d previous# young/brood: Ho Previous 7~d Mortality (0/o): 'O Day of 1st Broo:l.~-----
Reviewed by: Date reviewed: ~ 1.-'Y I ~/C,.. 

Version 1.8; Issued February 29, 2016 Nautilus Environmental Company Inc. 



Client: --f k'c.k 

W.0.# \!,,bl.\ 3 Hardness and Alkalinity Datasheet 

Alkalinity Hardness 

Volume of 
Sample (ml) 0.02N (ml) of0.02N Sample 0.01M Total 
Volume HCUH2SO, HCUH2SO, Total Alkalinity Volume EDTA Hardness 

Sample ID Sample Date (ml) used to pH 4.5 used to pH 4.2 (mg/LCaC03) (ml) Used (ml) (mg/l CaC03) Technician 

611-\1Jt1. )1JLtolo··O (,-~& .• JV.. \<>lib S'Cl l~ te--"t-11·4 I\ -b !lllf \0"' q. ":l-- ~'TO jlL 

OV.il\1.llJ). tOlb ·Ob·1l8 • '.>0 \J.,O l'l..1 '1.3-b I 11 ·'l l\'tO I 
!;\l.Gi:'i ..W'.l .i-011ro~-t11LN So q. (, 'LR ;IV/ ..:.- S'·I S"to 11 

M\..1w • ~ ·-z,, Co -;. -i \o 'SO '"{.I '\'-I 'I'll-
' 

Notes: © """"'lli. ch\~~ ill \00~ w\ VS. W(\\(J 

Reviewed by: ~ Date Reviewed: ~ (;r ?Jtl{p 
' 

Version 1.0 Issued June 26, 2006 Nautilus Environmental 



,,.., '"' 
Teck coc 1t1, 20160608 -~--"-----~--·---· ;us;·;·;·-'i·-·---~ -·--·-·----.. ·---··-·-.......... _. 

m&.

0

.8Yi' J {(;t;l!N J'.Dl'\i0&:;;;L- .0.i!Lillihlkm?'·<\.40CP!!dlh4i.iki:?rfil±lriitli02}6 ~i~~~~~~~~~~~]~J~m~~~§~~~~§§1~~~~~i~g~ ·-- '" 
l--------~~<:.!i.l'1ion --~ Email I: 

Pmjcot Mnoa~cr Mich•cl Moore 
EmoU MOchael.Moore@teck.com ---·- Addr<" 8664ComrnmcC<>Urt -~-· 

--------Ac,"~",',f'RR#l:H\VYll1- ---·----·-~ JmporialSq;;a;:;;i;\kOti1):-· .. --· Email 4, 
.. -·-·~---- ----··-·- ·-·--·--·· .. -·- Email 5· 

City Bmmby fu;"';.-;;;;-- n(; .. ·--- -·--F(J-;;"mbcr 418911 -

Po•Wl Code ~tl4N7~-- IC<>IB!Uy Cai'1da 
- !.~.~~:-::..._.I~ 

iCourd!y le""""" 
C------------''"il"v -·· Sparw<K>d 

Pa.<Oal Code VlC 4Cl 
1-250·865.5289 Ph"n•Number 

:a/l\.0§3:''5' .!.~' rm."ll 'i111fim~5 

! 

ill . . - I S•m11lcID Samnlc Locatirm . -J£v_LC~ 

Q. E".'._""-~~~::-WS_2616-66-0S_N __ E~::~~~ .. u ••• 1 

~ EV_GTl_WS_Z0~,?:-06·.~~::-~- EV_GTl 

i) EY.,.1J_Cl_WS_2616-66-68_N ~~.::~~-'-+---+--c 

~ 
0 

g 
~ 

g 
g 

·--- · -+· ·I--- 1·••··. J__ • ·? 
~ ·I--·· . : . =t 
···--· .. -·--------f--

~Ol(AIYCOMMI Tii 

Toxicity 96·1Ir/48·IfR ;96 Ur RoinhowTrou1 pos5'foll & 48 l!r))ophnio pnso/fail 
(Dnphlnio tostiug !oooour ot 2G degrees) 

ijfQjf;)j~JIE'.T.if~.@&!iifif 

..• 
I 

I 

Tot•l 

QJJ!~~Qp)'.f~Ji_!<\T)'I 

~ 
0 . 

°} _,. 

I 
I 

i=t-=-_:=t:= 
' ~ ., J 
l: • • .ft'!' 
-~] 
~e:. It 

~ 

ly 
~-..! 
.~·-

I ,>y I 
~-Ji 
I"~ r- <:::J 

·-· +····'···+-----t--+--+--1-+---+-+---.Jl:Z..l+t-J 

l·-····l·--r---r---+-+--+-+--+-+--l-!'__l-f 

Pl"tt--+--+--f--+--1r------+-------+---"" 

~ ~·· '-SJ 

·~ 
-e--
~ 

*'-
,1WJ>1flil'MtfliGATibN40'0t:,;4'.Ail:61&0iilliih2+:'&'tl.0~IiA'Im'ih-i£t-Z\Z 

: 
---------i 

I"?-·--==·-· -- ·1-•fl~µ~~ 
•' _,g~.:ZWfh-''!J'>¥'!10%1iii@/!:/7F'5!!!:J!IC~'iR' I 

~IWJ'i . ---- ·-----

Mobile# .. _... Re•nlor (defautl)!X 
----~"c"u'"•'lVulc'·'' u""""''incs;; dJ!Y.SJ.:511%!'1.udureyi l"il>IVl¢'6 /?ot.i})T 'ZJ , .. 1), ·r-

Somp\or'sN•rnc 

e- ---~~---'"'''"e<W£YJ1Ji~.,in"" Day) . !00% su:rchar•c! 
Fm Eoncrrcncv<l D!!Y,AlJA.P.CJrWwkond • Canrnct Al.SI 

Sornpler's Slgn•tmc 

~'~fl 
\0 

/} - /' ' 'l ~J[Yf)-/.>V) -

Cl<'nt, (at,rl fl 1
1 

' 
0 (JJvrrf.1'5'/ 

I 

~ 

f, v.f. f D•vfu1o./du -

{v(~rlrsr1 Oc/avi.v\o~f1 /-< 0 rc,,,f.'i.,t o.1"' s 

'"""m' I .:1vNt 23 2£? 10 I,? : 3 o 

(}) 

D 
(LIGtr l 

[\ RC\f (vlovlkq
1 

0 c\a0v{ tq 1 
/\J rJ 17c1r1/cVilcd '\ 

lx20L 



 

Nautilus Environmental Company Inc. 
8664 Commerce Court, Burnaby, BC, Canada, V5A 4N7 |+1 604 420 8773  

 

 
Teck Coal / Elkview Operations Report Date: July 27, 2016 
ATTN: Michael Moore Work Order: 16747 - 16748 
RR1 HWY 3   
Sparwood, BC  
V1C 4C3  

 

Data Report 
  

Species: Rainbow trout (Oncorhynchus mykiss) 
Protocol: EPS 1/RM/13 (Second Ed. 2000 with 2007 & 2016 amendments) 

  
Species: Daphnia magna 

Protocol: EPS 1/RM/14 (Second Ed. 2000 with 2016 amendments) 
 

Table 1. Results for the 96-h rainbow trout acute single-concentration screening toxicity tests.  

Sample ID Collection Date and Time Mortality in the 100% v/v 
(%) 

EV_SM1_WS_2016-07-11_N July 11, 2016 @ 0825h 0 

EV_DC1_WS_2016-07-11_N July 11, 2016 @ 1005h 0 

EV_OC1_WS_2016-07-11_N July 11, 2016 @ 1145h 0 

 
Table 2. Results for the 48-h Daphnia magna acute single-concentration screening toxicity tests. 

Sample ID Collection Date and Time  Mortality in the 100% v/v  
(%) 

EV_SM1_WS_2016-07-11_N July 11, 2016 @ 0825h 0 

EV_DC1_WS_2016-07-11_N July 11, 2016 @ 1005h 0 

EV_OC1_WS_2016-07-11_N July 11, 2016 @ 1145h 0 
 
 
The tests met performance criteria and there were no deviations from the protocol. The results 
presented in this report relate only to the samples tested.  
 

 

 
 

 
  Reviewed By: 

Yvonne Lam, B.Sc.  Edmund Canaria, R.P.Bio 
Laboratory Biologist  Senior Reviewer 

 



Rainbow Trout Summary Sheet 

Client: \.edL Co"'-1 lf-v()) 

10 741 

Start Date/Time: Jt1I f 4 /I b {OJ I{ "!,o ~ 
Work Order No.: Test Species: Oncorhynchus mykiss 

Sample Information: 

Sample ID: 

Test Validity Criteria: 

~ 90% control survival 

WQ Ranges: 

Sample Date: 

tV-~ll'I ! ~IAJ~_L,o[ l-01-11-N 
Jv..! 11 /lb T \C) = 15 ± 1; DO (mglL) = 7.0 to 10.3: pH= 5.5 to 8.5 

Date Received: J •11 f] II& 
Sample Volume: I X 
Other: 

Dilution Water: 

Type: Dechlorinated Municipal Tap Water 
Hardness (mg/L CaC03): 

Alkalinity (mg/L CaCO,): 0 

Test Organism Information: 

Batch No.: 

Source: 

No. FishNolume (L): 

Loading Density (g/L): 

Mean Length ±SD (mm): 

Mean Weight ± SD (g): 

10 f/2.. L 
o.'ii1 

Range:_~2_6_-_3_7 __ 

Range: O,/f: - o.'f/ O.'t'I + o. 2L 

Zinc Reference Toxicant Results: 

Reference Toxicant ID: //... TZn 4 S 
Stock Solution ID: 157-n Q5: 
Date Initiated: ---'-""'J"'u""~~:...wi(;=-<-2-=7=-7..,..l'"'f)~---
95.h LCSO (95% CL): L/$,q (${,JJ· f,5 . .f,) 1j/t... ln 

ReferenceToxicantMeanandHistoricalRange: bl.-1/ (2.6, q ·-f'lr.3) ~ l11 
Reference Toxicant CV(%}: j 2. "/, -----~-=-_!..!!. _________ _ 

Test Results: 

a-
~o "/o ;"/""\-of10Jii:7 cct C{b k:iu<~ ,..., 

Reviewed by: 

~- . . 
Date reviewed: 

Version 1.4; Issued May 29, 201s. Nautilus Environmental Company Inc. 



96-Hour Rainbow Trout Toxicity Test Data Sheet 

Client/Project#: 
Sample l.D• 
W.0.# 
RBTBatch#: 
Date Collected/Time: 
Date Setup/Time: 
Sample Setup By: 

'fe_ck. Co a..\ ( t.v o} 
Eu-SMl-WS-'-ol!.··•r]-ll -1;.:J 

'(;:l,. I, 'a I 1i ti _!_ (, 'l 41 
v l~i"\ \I,; 

Ju\ ti /I\ @>Sil -i,Sh 
'.1l~1 ll.\ll6 (iX> 1130\... 

!:'£ C--

Thermometer: C /:: R.. # 2.
Cond./Sallnlty~: -"'2...,__ __ 

o.o.·meter: 
pH meter: 

z 

Number FishNolume: I 0 / 1 Z... L 
7 ·d % Mortality: O -------------Tot a 1 Pre-aeration Time (mlns): o .-:--,,..,-..,,......-,..--------Aeration rate adjusted to 6.5 :I: 1 mLJmln/L? (YIN): 

Undiluted Sample WQ 
Parameters Initial WC! AdJustment 30mlnWQ 

Temp•c l~·o L It;. v 
pH o ·2. / 5). l. 
D.O. (mg/L) H'l·Jl / /Q,O 

Cond. (µSiem) lfS'°fJ / 4f'1 
Salinity (ppt) o.1. I/ o:i.... 

Concentration # Survivori; Temperature (°C) Dissolved Oxygen (rrig/L) pH ·Conductivity 
(µSiem) 

1% VIV) 1 2 4 24 48 72 96 0 24 48 72 96 0 24 48 72 96 0 24 48 72 96 0 96 
Ct\ !\0 It> I 0 ,~ fl; .• ff.>) Is;<> h-.• 1.f..' /a,~ 10.~ q,q <],I? (P•IJ 6-9 (, 1 '10 "}...<> '·1 t"\ )"\ 
100 \0 /0 '" 10 1\: 0 /$)-> IS'D l"""' ·1:• fo.' 1.~ q j 9,J '"'" . ~-l 0 o·i P.;5 f.,l g.1 1../59 461. 

lnillals {!,,-
~·- ."- '""• E'.(. 1'.I; i;.;I> w- rv Et VY ... ··- y\, f.'.( !'.<- •.. A- ;:'1.- t:C.. 14.r 

Sample Description/Comments: c If ()14' (g{q ,,\ f\(, Od ::Iv.A esc tJo 12 o.rt:l\,\ Ill-\ es 
f r I I 

f' · {. "'" # I v. ~"l-61c-1 
Fish Descriptfon at 96 h All ru& t\~p ((.!/ zlj< "1 Nljlllber of Stressed Fish at 96 h 

other Observations:. _________________________________________ _;_ __ 

Reviewed by: ~ Date Reviewed: ~ 7..-2 ~I lo 
I 

Version 2.3; Issued February 29, 2016 Nautilus E11vlronmental Company lnc. 



Rainbow Trout Summary Sheet 

Client: 

Work Order No.: 

T e.-tlc Co ~! ( tvo) 

107'-ll 

Sample Information: 

Sample ID: fv'~l)lLw~-c.Ali'"l--11-iJ 
Sample Date: JIAI 11 /lb 
Date Received: 

Sample Volume: I X24L. 
Other: 

Dilution Water: 

Start Datemme: Jvd 14 /I b {Dl II fu 4 
Test Species: Oncorhynchus mykiss 

Test Validity Criteria: 

~ 90% control survival 

WQ Ranges: 

T (°C) = 15±1; DO (mg/L) = 7.0 to 10.3; pH= 5.5 to 8.5 

Type: Dechlorinated Municipal Tap Water 
Hardness (mg/L CaC03): 

Alkalinity (mg/L CaC03): 10 

Test Organism Information: 

Batch No.: 

Source: 

No. FishNolume (L): IO/lZ-L 
Loading Density (g/L): 

Mean Length± SD (mm): 32. ± 3 
Mean Weight± SD (g): 

Zinc Reference Toxicant Results: 

Reference Toxicant ID: /.. TZ'1 ~ S 
Stock Solution ID: J 5:Zrl oc 
Date Initiated: J!A~ jk 2.=j JI b 

2 {, _ z7 
Range:-..,.--,,----'-,,,.~
Range: _0_._2--''f-'----0~·80...' 9'---

96-h LC50 (95% CL): qg,q c.)6JI- ~s'./,) ~IL ln 

Reference Toxicant Mean and Historical Range: bJ...-2( ( 2..b, q -/'I f.8) /(JIL l:11 
Reference Toxicant CV (% ): S" 2. "'/, -------"'-=='-"..!L-----------

Test Results: 

Reviewed by: ~ Date reviewed: ~~ iz..
1 
#'01l, 

Version 1.4; Issued May29, 2015. Nautilus Environmental Company Inc. 



96-Hour Rainbow Trout Toxicity Test Data Sheet 

Client/Project#: 
Sample t,p, 
W.0.# 
RBTBatch#: 
Pate Collected/Time: 
Date Setup/Time: 
Sample Setup By: 

T~c\<-. Col\ l CEu D) 
. ~~-O< I - INS~ i.ori;:o1 -11 _;;J 

\(,, llf 1 
ll_(,Oll\. 

:l1AL1i]I~ · .. _@I oo~-~ 
1 \Jj , \ ,u-, 1,-- c00 __ Tf30>\ 

~C-

Thermometer: C E:: fZ :ft. 2.., 0.0.meter: 
pH meter: 

z. 
Cond./Sallnlty: 2... 

.::.._--="----

Number FlshNolume: I 0 / 11.. . L 
7-d % Mortality: 0 

~--.;,,----------Tot a I Pre-aeration Time (mlns): '?,Q 
Aeration rate adjusted to 6.6 :I: 1 m:-lJ:-m-::1-n/::-L::-?-::(Y,.,,/::':N::-): _______ _ y 

Undllutelf Samole WQ 
Parameters lnllfalWQ Adjust.men! 30mln WQ 

Temp'C l!:'·IJ / I t;.O 
pH . " / ii» 
D.O. (ma/L) • '6 / ?1" 
Cond. (µSiem) l'.;11... / lf71. 
Salinity (opt) 0 .'!, I/ n .P. 

Concentration # Survivori; Temperature ('C) Dissolved Oxygen (nig/L) pH ·Conductivity 
(µSiem) 

(% v/v) 1 2 4 24 48 72 96 0 24 48 72 96 0 24 48 72 96 0 24 48 72 96 ·o 96 
Ct\ 10 Io /0 Io I~.• Ii-'' 1Sl0 \ S';<> IJ"-' t<>·" q,q rio.o t} .q I"-' (,.q 6·1 :/-{! I. ~ G-'f 2~ . )l 
100 I \) lo fb I 0 /J.~ j(~O tS\~ 1510 :c.o q,e ~.f. 9 ·? c;, 'i "!-\ ~-u la !-?- ;-. . "~·i 1'511--- I)\.., v-

Initials ~-v .... A.- w-. E.C. t,t, ~ ~ ""' Et ~-"' 
...._· 

A. r:- E'.( '-" ... ~ -µ i:c... \:i.,l 

Sample Description/Comments: C \fa>/' • C..i\o vi-<.. <.'11 0 4.,1Av-\ ~ > ~ 1 N"' 170-v\ \ Le<\OJ'\.S 

Fish Description at 96 h A<I f:rl. b,rt lid l.. ro. l11:j Number of Stressed Fish at 96 h _...,,__' __________ _ 

Other Observations: _______________________________________ ...;._ __ 

Reviewed by: ~ Date Reviewed: ~ '2-1--; //'Ctl'e 

Version 2.3; Issued February 29, 2016 Nautilus Environmental Company Inc. 



Rainbow Trout Summary Sheet 

Client: 

Work Order No.: 

Sample Information: 

Sample ID: 

Sample Date: 

Date Received: 

Sample Volume: 

Other: 

Dilution Water: 

Te..c.t &:i01 (Ev~) 
10-1Lt] 

bJ_o(,t-wL i,ol l-01-11-tJ 
Jy,lll /lb 
21.1111 II& 

I X 2-J L-

Start Daterrime: Jv. I I lf /I b {DJ I I! 0 ~ 
Test Species: Oncorhynchus mykiss 

Test Validity Criteria: 

~ 90% control survival 

WQ Ranges: 

T (°C) = 15±1; DO (mg/L) = 7.Q to 10.3; pH= 5.5 to 8.5 

Type: Dechlorinated Municipal Tap Water 
Hardness (mg/L CaC03): 

Alkalinity (mg/L CaC03): 

Test Organism Information: 

Batch No.: 

Source: 
No. FishNolume (L): tolt-i-L 
Loading Density (g/L): 
Mean Length ±SD (mm): 

Mean Weight± SD (g): 
31 n ± J.f 

2'1 _"75 Range: _____ >_-,--__ 
Range: __ v_.:;z."'o'--'-o:...·...:.7_'t,___ 

Zinc Reference Toxicant Results: 

Reference Toxicant ID: f..TZn1f _) 
Stock Solution ID: 157.l'j Q5 
Date Initiated: J 1,117 k 2] fl b 
96-h LC50 (95% CL): ql),q c56J./- ~s~/,) 1JIL ln 

Reference Toxicant Mean and Historical Range: b.2-'f ( 2.b. q ·-/'I~ .3) (}If-. l:11 
Reference Toxicant CV(%): S-2. 'l~ -------"';-=::......:._e__ __________ _ 

Test Results: 

Reviewed by: Date reviewed: 

Version 1.4; Issued May 29, 2015. Nautilus Environmental Company Inc. 



96-Hour Rainbow Trout Toxicity Test Data Sheet -Client/Project#: 
Sample 1.0. 
W.0.# 
RBTBatch#: 

\ ~.de:. l\l Ill.\ ( S\llJ) 
. J;v_o L\ -W S .. 29\\, .. OJ-\ LN 

\. \., 141 

Date Collected/Time: 
Date Setup/Time: 
Sample Setup By: 

Thermometer: Cg fZ :fl. 2.
Cond./Sallnlty, .::.: _.i::Z..,,_ __ 

n t,. o\ \ \l 
Ju\ 1\ II\.. ~ 1\1.\St 
J-.1141 ih llJo 

EE. c.: 

D.O.meter: 
pH meter: 

z 

Number FlshNolume: I 0 /I 2.. . L 
7-d % Mortality: O 

----;;.,~--------Tot a 1 Pre-aeration Time (mlns): ~o .-------------Aeration rate adjusted to 6.6 :I: 1 mUmln/L? (YIN): 'I 

Undlluteci Samnle WQ 
Parameters lnltlalWQ Adlustrnent 30mlnWQ 

Temp•c l \." / 1 ') • .) 

pH ·1.r1 / '6·" 
D.O. (mall) ~5! / \o;';;. 

Cond. (µSiem) 1~l / ·1ob 
Salinity (pp!) ().) / ()i ~ 

Concentration # Survivori, Temperature (°C) Dissolved Oxygen (rrig/L) pH ·Conductivity 
(µSiem) 

(% v/v) 1 2 4 24 48 72 96 0 24 48 72 96 0 24 48 72 96 0 24 48 72 96 0 96 

Ct\ I u I"' /"' 10 i\,-> ff,O ls;.o \:n<> 15,0 I\),~ ~.ti' /oP "I-! ~ .'\ c.q i-1 1'JO ~.'I L. 1 2.~ '1, "I 

100 ' I) !<> '"' tO 1t."' ''·"' ~o .~<> ft-~J o.1:> it /9/' '! 'l ,.~ i·~ ~.!./ ~3 "'·.,,, t ·'I .... ()~ ~ 11 

Initials ~,.!,, .,_ .. w i:.c. 't"' .... ~ {,L- Et t.L ... . . ir ( 0.( fL . . . Q~L f:C.. '(;<... 

Sample Description/Comments: ~ \> \\ ov-l I 0 (!JV\ 11 !\~ / l l ~<u' / /-/ 0 ,PO. Y-f 1\1r/&,-l Q \ 

Fish Description at 96 h Ai I ficl. n r p ti-,..- &. { 11111 Number of Stressed Fish at 96 h _ _:.;;6;__ _________ _ 

Other Observations,:_-----------------------------------------_:__ __ 

Reviewed by: ~ Date Reviewed: ~ 'j..-"2-1 ~if., 

Version 2.3; Issued February 29, 2016 Naumus Envlronmantal Company fnc. 



Daphnia magna Summary Sheet 

Client: Start DatefTime:. 'Su"\ I'-\ 1 1-01 lo @. 111 S ~ 
Work Order No.: 

Sample Information: 

Sample ID: 
Sample Date: 

Date Received: 

f\l.-"SMl _wS_L-C>ib-e1-I 
"SJ~ \! I ?Al\, 

Test Species: Daphnia magna 
set up by: J\w"S» 

Test Validity Criteria: 

~ 90% mean control survival {no more than 2 
mortaJities in any control replicate) 

WQRanges: 

Sample Volume: T ('C) = 20 :t 2; DO (mg/L) = 3.6 to 9.4; pH = 6 to 8.5 

Test Organism Information: 

Broodstock No.: 

Age of young (Day 0): 

Avg No. young per brood in previous 7 d: 

Mortality(%) in previous 7 d: 

Days to first brood: 

NaCl Reference Toxicant Results: 

Reference Toxicant ID: 

Stock Solution ID: 
Date Initiated: 

48-h LCSO (95% CL): g/LNaCL 

Reference Toxicant Mean and Historical Range: 4;~ (;?,, '2- S,1) g/L NaCL 

Reference Toxicant CV(%): __ l'-'S""------------

Test Results: 

Reviewed by: Date reviewed: 

Version 1.3; Issued January26, 2011 Nautilus Environmental 



Freshwater Acute 
48 Hour Toxicity Test Data Sheet 

Start Date/Time: -Sut.t I'-\-' 'Wl b e 113slr. Client: \{_c.K (t;\fO') 
Sample ID: tN'-St0 f - \,fS ~ 'LatiO ~e>"f-rl _ ,J 
Work Order No.: _.i_..!o,_1_,_j_,_,S;__ ________ _ 

No. Organisms/volume: _1~0'.!!/2:>0~0'°m,_.,L'-------
Test Organism:.=0"'.m"""ag..,n"'a'----------

Set up by: ____ -"'.>tv<>='------

Thermometer: .:\'4!tj-1 \ DO meter: DD·_.:z,(':;. pH meter: p11-1 I?- Cond./Salinity: (ry/ '3. 

Concentration Number of No. 
Temperature Dissolved oxygen pH Conductivity 

Live Organisms Immobilized (°C) (mg/L) (µSiem) 

('lo vlv) Rep 

24 48 48 0 24 48 0 24 48 0 24 48 0 48 
Co..,.frol A \0 Io D l\S \q,o 19{, as ei.s r;,::r 1.. (:ii 1/\ ;,, 344 J5v 

JD ·> ':·.; .. ·:_',· .. ·,. 
"' .<. ,;/ I·;·/.\/_:\/ I• /;•) ;· .. :. ,>:· .. · .. ,' 

B \0 0 '' .,· 

c (o ,o 0 
,,,, -::::,-,-: . .-·'.. ·,,· .. 1 ... JC ····,;, . ,, ' >• 1·.:• .. : ., .... •< ._', "~ ,,.,···· 

D 
·, ,' - ___ . 

' · ... ,. •····. ·<····• ' . " ··•• .. ,· .. ·.· - - ":..: ~ :- :.:. 
• 

,· .,. ''> ·, 

100 A lo f O 0 iq_o \<to 1q~ 'f,D li\.S. r-:b ,f., 0 b.'L f.Q ~ u:,o <{o:i--)' 

B 10 () 
. 

' '•'• . ' •· .. ,· ,• 

·······,······ 

.:. ·, · .. :: ·>-~,,·-.-_; _: ',- ,. ,o . . ' 1-.... ,_ :. . ... ,·,·, 

10 . - __ ->·· .. -·· : __ -.. _,··.:·. '• ... .'• 0,y· . ,· . ... , ·... : •·.· . 
c /0 • .. 

0 

D .... · ... :.,,_-,_;.', 
"', '-, , ... ···.•·.· . ·' ., ''·'" I":•": . . .... ,' 

-- _,_'·:._ ·.··,. ,--;.-' 

A 

B :· : :.,_' .. ---< " :• 1 • ... 
.• ' ', ."·. ,· :,·· .. •· I·>·· "), ... ,' 

. " . 
·' ·. 

c ,· ·, :.,..·,··:·.-. . > •••• ··.•.·· .. •.·. '.' •:· "< . .•... .. , . I•• ·.· · .. 
. ' . 

D ',, ... .-',:_:,: .. --;:"·:':. : .. :>:.·· ,_c-,_-_. -, ..... I'· ,. •>' - <,> ., ... ·. 
.·-· .. : 

A ' 

B ',: .. --- ,· .. ·.· '·' 
' 

.:,::·_·-._· . ,. "':"' 
,. 

•; .· ',·'·;> :.· .. : .. >·.- " - . ' - _"' ~' ' : 

c ', 
,- ;_':., .:: .···· .... · ... ·, . 

,' ·., ' '. 
.::.:,·: .. ·· : .·~:::c::. 1·;· .. . . ....•...• ',·, . · .. 

D 
' 

•····.· 
. ,,,, •·.·,.::. .·, . •"" : 

. ,'•" ...... · ........ >'" ; .. 
A 

B _.,;:'.'.:_,'::· _· ·.' '' -~ '-i- ",. ., . ·.·.: 
,,·.······ };' .. ·'·.···· j/."': \,';·. : "; :: : . • ........ ;·,. " ; :·. '. · . 

,'•, " 
c : ·'., ;,:·-:;_ . " : ' . 

'.::: ~-' ,_:,.: :. ·. > •••• 
'/.) ·••> ..... :; :_-.··:· ..... :-" .. ' '. 

D •· ;. ;, ·<. " ',·" ...... ( ..... < •••• '.:··.:... I(•.·' \\;';_'·:> ' ..... !•· . 
_ ... - .. -. . ·--"·' 

A 

B .·: :--:-·: .. . · .. ' :. ,. ''.>·· "',, ... i ... • ' . •: ::-_; --;:·-: "'> -.- ." 
.· .,·. -,_ ,'•-,_' 

c ' '· :•., -, ·---.-.:.- -._·_·:·· .. -: 
' •. "" < ·- j.•:, " •• .. :"> ; .. " 

D > .... · " .·· ... · ... . ,_---'.:: ···.·> .............. ;";''•i :~:i.\'·.</ ,., ....... ,,-:-::;' ·: 

Technician Initials liw..1 - fr'> ~ \MA.-' ,... & \1-W. • lh ~ ~ ft,. fo fJ-... 

1m1a1 [J ustment usten u 

Hardness" Alkalinity" Temn l'C) fq.!J / 
Concentration "fmg, Las CaCo3\ DO (ma/L\ 'f,.o _...,,, 
Control (MHW\ i () 0 (:, b oH AD / 

Hiahest cone. "2./ t> i '1 !., Cond luS/cm lf"'r-0 / 
Hardness adjusted 

/ 

Salinitv lnnt) Q.1- / 

Comments: Mortality: Heartbeat checked under microscope ,JO 

Sample Description: 

Batch#: 0, 'Jrtf,. _B 7-d previous# yourig/brood: [(a 

~ Reviewed by: 

Version 1.8; !ssued'February 29, 2016 

Previous 7-d Mortality(%): ¢ Day of 1st Brood: __ . .,,_~/_' __ 

Date reviewed: ~ -z.,'Z-r 1..-0 iiP 
Nautilus Environmental Company Inc. 

·, 



Daphnia magna Summary Sheet 

Client: Start Date/Time: "Su~ I'-\ I 1,,01 lo @_ I l 't oL, 
Work Order No.: 

Sample Information: 

Sample ID: t.'ll.-DC...\_w$_1-'lib-el-I _l\l 
Sample Date: 

Date Received: 
'5..i"'-\ 11 I '2..c i \, 

Test Species: Daphnia magna 
Set up by: t\ WS> 

Test Validity Criteria: 

~ 90% mean control survival (no more than 2 
mortalities in any control replicate) 

WQ Ranges: 

Sample Volume: T ('C) = 20 ± 2; DO (mg/L) = 3.6 to 9.4; pH = 6 to 8.5 

Test Organism Information: 

Broodstock No.: 
Age of young (Day 0): 
Avg No. young per brood in previous 7 d: 

Mortality(%) in previous 7 d: 
Days to first brood: 

NaCl Reference Toxicant Results: 

Reference Toxicant ID: 

Stock Solution ID: 
Date Initiated: 
48-h LCSO (95% CL): g/LNaCL 

Reference Toxicant Mean and Historical Range: lf,3, (?>, '2.- S,1) g/L NaCL 

Reference Toxicant CV(%): IS 
~--""''--~~~~~~~~~-

Test Results: 

Reviewed by: Date reviewed: 

Version 1.3; Issued January 26, 2011 Naufdus Environmental 



Freshwater Acute 
48 Hour Toxicity Test Data Sheet 

Start Date/Time: ~~ I<-\-' 'WI b e lit.to~ Client: \~ck (E;\fO) 
Sample ID: {N'-Pl'...{ yfS ~ U1i0 -8'f-fl _ ,.J No. Organisms/volume: -'1~0~/2~0~0m~L _______ _ 

Test Organism: _,,D'-".m=ag._,n"'a,__ _______ _ Work Order No.: _,l_..b,_1..._'t__,· -=S'-----------
Set up by: ____ -".*"'<>='------

Thermometer: 1-t.Mf-\ \ DO meter: DD....-2-11, pH meter: pH-11~ Cond./Salinity: V-1..1 > 
Concentration Number of No. 

Temperature Dissolved oxygen pH Conductivity 

Live Organisms Immobilized 
('C) (mg/L) (µSiem) 

('/o vl-v) Rep 

24 48 48 0 24 48 0 24 48 0 24 48 0 48 

Co..Jrol A lo ,D D \C\.S 1'1.0 ,, ,( as ~h f2! .. '> l,b 1"1 J:.,D 31.f<f 3 -S-") 

B IP /D 0 < > L ·' << I· .. <."> c. >;: .. :':;f ,·'.•/ )/ lo ·: : .... · 

c (,0 /D 0 ::: .. ··:/·';.·_· · ... 1-;·:·: ', · __ •• ; 'c. .:·. ..· ... ::• '; ;; ..... :; _·:-=-<:'- c.:.'. . ·. ,.•. 

D 
,',:-..,_; 
,;·,.,,. 

·: __ --_:·_: .. 
I. : ,.,_ .. :_:_:·- ... I ... • •••••• ;..:;-.. .. ·•< . 1-.. _·._--"-,::. : .. •:. 

100 A 10 /D D 1q_o \'\.,O ,~,,; C), ; o.s f:.b ;-. " (?, L J'-.€f tr0': 0 IS'H 

B co 10 9 I • 
·· .. I .. . _:_: -:.:·= :; ... ::::·_,_>: ;.: . •: I'> ··: :~···· ••: ... ••• • 

c IO (0 C> : I · .. ·,··.·. 1 •. • .·.:· .•.. •••• <': ... >.·· .···• .. ·.·.· .· 

D ·_.- --:.: . '.'- ,,:':'· .· •. · . 
.-- - ... .... ·. .. .. . · .. >· -.-\ >::._.-. - _; ":·.-. / .. •· : 

A 

B •>: ·.··• :' •.• : 1---><·-·;_ ..... ::·.-.... -.::-' • ••• ........ ··•: . ......... . 
c ·• .. "• 

.. •·· .. ·· -_:,:.···-: :·:· .. :'.:-,:·: ··_' •' ,_·: •<: .. : 
.. / . •••• •• .·-:·· .. ,· 

D . :- .. ::.··_':: '· : .. · . 
' .. ;:· . . : ;. " ':' ~. ··:;:· ···•.· . .... ':•_'.· ," . ···· .. · .. . . ..· 

"•' ,'" 

A 

B 
.. . 

.· 
; '' ·::· ·~ ·_, ...... ' :· . .. :. '·> ........ ·.···•··· I:··> .· fi' ' ._.: 

._: ,·:-. _-; 

c . - ~·.: .· .. > ', ,;·- .. .-
... .· '.'.· :;,.·.· /·.'.• '":: .> ''·: ::'_,:'· .;, :.-".-.· · .... 

D '.·;_·,-__ , 

A 

B ..... · 
c .. • .. 
D ••• 

. . 

A 

B •' .·>'.: 

c . ···,' 
. .. 

D ... 
Technician Initials \)\;., 

"'"' fr? ~ 

Hardness* A!kalinitv* 

Concentration '(m<il as CaCo3l 

Control CMHWl ieti (ok 
Hlahest cone. !'lo ?,1 't 
Hardness adjusted 

Comments: 

Sample Description: C( 1 M . rvo c.l O·vlt'. 
I I 

Batch#: 0, 'hf'"1{, f5, 7-d preVious # yourigfbrood: [Co 
Reviewed by: «v 

Version 1.8; lssued"February 29, 2016 

: .. ·.• • '":: / •: .. <· <f; .. :· .. - ..... ·;.·:.,.1.:· '.• ... . :· ·.· . 

/. ·.· ...•. . · .. ' ' .• ':";L : ••• k··i_::; .... , ... ,:.' ::::·· ... ;: .::.:.· 
I· .; ,_, .. . . : •. ·.··.·.· <•• ·:·••.· > ioi'. ••:: ..... · . :/.· . .. . : 

I< ·•·. o: •. .·· .... : } ..... ,.:· :·L, ••. :• .. .. : .. ' '.;- ._·-

i· " . •••••• 
... :.··' ~· _·:-· .... ;.•:,. .. -.::-'-.-'.· ':·.·_ ... : · .. - ::.·::'·. . 

. :. '·.:.::· ·,: : : . .... ·_-:>:;:· ·• ": ··········· .. 
.: .. ::,:- .. •.· ,•_· ...... , ... 

·.:_.-.·,·· .. _ _. '··· .·. · .... '< . ...... .•+·". :..:·: , .. , .. ··· .. · ·. . . .. 
tlivv .,_ 1:1> \\IA.I.. l'h ~ \i\l'\!.. {> "' !'--.. 

mmai lJ ustmenr xu1USted (J 

Temo ('Cl fq ,f{} . 
DO (mo/Ll 1) / . 

oH rft,.2' ./ 

Cond (US/cm I C:: 9 .::> / 
Salinitv lnnt) 3 • .Y ./ 

Mortality: Heartbeat checked under microscope N 0 

Previous 7-d Mortality(%): <} Day of 1st Brood: _ _,'1_' __ 
I 

Date reviewed: ~ z,.?-
1 

'2--01(,, 
Nautilus Environmental Company Inc. 

: 



Daphnia magna Summary Sheet 

Client: Start Dateffime: 'Su\\ I'-\, 1-01 !o @. 11 t.t5i,, 
Work Order No.: 

Sample Information: 

Sample ID: 

Sample Date: 

Date Received: 

f'\!_Oc,\ _ws_L.clb-01-1 
·5.Jw 11 i.,1\. ' ~ 

Test Species: Oaphnia magna 
Set up by: j\ w1i:> 

Test Validity Criteria: 

~ 90% mean control survival {no more than 2 
mortalities in any control replicate) 

WQRanges: 

Sample Volume: T (°C) = 20 ± 2; DO (mg/L) = 3.6 to 9.4; pH = 6 to 8.5 

Test Organism Information: 

Broodstock No.: 

Age of young (Day 0): 

Avg No. young per brood in previous 7 d: 

Mortality(%) in previous 7 d: 

Days to first brood: 

NaCl Reference Toxicant Results: 

Reference Toxicant ID: 

Stock Solution ID: 

Date Initiated: 

48-h LC50 (95% CL): g/LNaCL 

Reference Toxicant Mean and Historical Range: 4,~ \3., 1.- S,l) g/L NaCL 

Reference Toxicant CV(%): 15 
~~~~~~~~~~~~~~ 

Test Results: 

Reviewed by: Date reviewed: 

Version 1.3; Issued January 26, 2011 Nautilus Environmental 



Freshwater Acute 
48 Hour Toxicity Test Data Sheet 

Client: l"'tc.K (SV'O) Start Date/Time: ""Sv~ I<-\-, 'Wlb e 11'+5~ 
Sample ID: -"01:'--o-~£J~c~f-=-=-\)',.,. :..:S'-'~=-· ~Vl=1,_,Co'---~-e_,_'f_-.:..f.:...:I _ tJ No. Organisms/volume: _,1,,,_0/2=00"'m"'L"-------
Work Order No.: ib1 L\8 Test Organism:.=0'-'.m=ag'-'n"'a'---------

Set up by: ~ 

Thermometer: 1-:!ef-l \ DO meter: DD_.., 2..('; pH meter: f'j{-\ /; Cond./Salinity: (r-v/ 3-

Concentration Number of No. 
Temperature Dissolved oxygen pH Conductivity 

Live Organisms 
Immobilized 

('/o vi") 
Rep 

24 48 48 0 

Col'<fro\ A 10 ro 0 \'\.S 
B LO /0 0 " .> 
c (0 ,o 0 ". 

D '/ 
100 A lO /0 0 q.o 

B lO /P D __ ->.-:.·_:·_, 

c 1.0 ,o 0 
.. :·· 

: "" 

D '·.·. 
A 

B I .· .· .. 

c '. '-~; ·- ":,_ 

D •· ·:.·:·, .. 

A 

B . " 

c ,·/·.·· -

D 

A 

B !.,':(·:_.:'.:. 

c ... 
D ::•. 
A 

B . ,- .:·. -

c ·.•.· 
: ., •. 

D " : 

Technician Initials Iii.\ .. ..... ,...., 4. 

Hardness* A!kalinftv* 

Concentration 'tm Las CaCo3\ 

Control fMHW) i.00 ,(.. 

HiQhest cone. 431.o 3 )0 
Hardness adiusted '---- ··--~--- ···~---

Comments: 

Sample Description: 

Batch#:: 0~ tJ>-1{,.f, 
'l"'-

7-d previous# yourig/brood: [ 6 
Reviewed by: ~ 

Versiorl 1.8; lssuel:l'·February 29, 2016 

('C) (mgll) (µSiem) 

24 48 0 24 48 0 24 48 0 48 

,~,o ICJh 8-$ f1>\o ;;..J, 1.b 11 ,RO 3<f<f :?59 
:.·/_'.:::·. 1)·_,._-_,·_ ,,- '--:-:::::-_:.< ,~ij ·<,: [' 

.. "· '.\',, . :: >. ".: -~- ' ,. •" 

··"· 1·,." >:·": 1:.···::· .. !': .. c 1.)·: :: ./. c/ .'·.'.'/::><·' :'_·. > 
'./·. .. ·;:-,- '' 

<< "• 1.:' .. "'_,, ' ·• .. ·. ··.·• .\s :/• : \:'·· ·::·. •' I: .. ··•: 
t!!iP '"/, C/ 11 0.€, hf 1.'l f.<.7 r,, l::i.1_b bf-,} 

.- .-·. - ; 
" •·:. ·{:' ·.:'.·-<:> .. :·.· : ': " ":/5·' ·< ""• .·.·· 

.· .. ·.• ""• " 
_.··. '" . .· ". : .. : " ;·: ... , .·:: I.< :,. >: .. '-.· 

,·: .• - .. _., ' '•, -.. , I :.··. ...... ···> \·'.:. ;. · ... !'>:,···:.- "' ':. -·._y ' ".··· 

: .... 1<'.:-_·"'.:• ·::" : I· .. I_,-,- ··.'.- :·;:: ••• : .. ': !-:<-··:·· .. .-.. ::~ ... ' .• .. 
,· 

. 
.··.·.•. " 

" " 

: ·• : · .. : ·>:· ......... ·'./,·. •: : : ... : : _, -<.>.' ... ·· " 

> ">.:·· ... ": : ,·. . . ....... .. :·.': .... ...• :: ' .· ... .· 
·:. "" 

·,·' " 1· ·•.· 
: " I :.· ··::,· :>'··· .>·, 

·: '" ···''<./ .---·· _ _, 

.·: .. ::·· .. " 

.<' ': " 
: .\ .... 

· ....... )•·> : ; .. . •. :':"-,..:.--· 
.". ,. : <.: 

" .· .. :: :•\ 3'.C.'. 2f. '.'\'' ·. ''·· .... -. " ' " 
.' __ :·-·, . .,; '" 

'.:_- .- .·.··. :·. ":·.: ::"• •" '''<'. > >•;.: ·>• ' .. •:·.··.·.?'• i :: .. :·.:·.· 
·:.·" •',' ·, ·; 

.. · .. :. ' .. · .. ">: :,::-:: ·,: . .: ; : ':i/ : : : " : .. ·, .. "·. " ": 

""" ': 

· ... ,.'·· .. ~ · .. · ... I :·,·. >.: : ;. :: :x.: .. : ,. ':\: :·· .. ··' 
.. " 

" 

: .•.:· 
.• . " <· ·. :-..:.•· ' : : : :. '.:·:·· .. · .. ·,: :o.·: · .... _-: I ·.:·.,· 

·. ·.: •"•"> :·. : .. : ,· . : ·: .. · > •. ;;;,. .. " ··. : 

:: 
,'· ', -. "" .. ·•·" .. •·· .. ·. •:. .: .: ,,. 

······· ·" 
:, " .. ·.:•.:;: : .. ; : .. 

1,\M.; .._ £!> \1\.W.. ""' ~ "W- ft> jib />--... 

m11a1 ustment us tea lJ 

Temo (°C) {q .III _../" 

DO fma/L\ "i',I / 

nH ".:\-.'l / 

Cond ruS/cm :i-'lfa / 

Salinitv lnnt\ 0 u. / 
" 

Mortality: Heartbeat checked under microscope />i 0 

Previous 7-d Mortality (% ): J Day of 1st Brood: __ ,.Ll __ 
I 

Date reviewed: dtvlf:J 2?.-
1 

');f1<p 
Nautilus Environmental Company Inc. 

·. 



Client: "\(4 ----'-'-':;:___ __ _ 
W.0.#: \b1~\1 Hardness and Alkalinity Datasheet 

Alkalinitv Hardness 

Volume of 
Sample (ml) 0.02N (ml) of 0.02N Sample 0.01M Total 
Volume HCLIH2S04 HCLIH2S04 Total Alkalinity Volume EDTA Hardness 

Sample ID Sample Date (ml) used to pH 4.5 used to pH 4.2 (mg/lCaC03) (ml) Used (ml) (mg/l CaC03) Technician 

"iW-"li\i_VJ;_.10\Hr'\-IUJ "5i~\u I 't / 1'l' so q -'\ 10.0 \'\.(, So \0. "\ 218 Ill.. 

"v-"PLi. W>,ibl~--01-n.iJ 4" l IS"·~ 16 ·\ 31"! 1.0© 1'-'i tqo l 
6'!.oc:t_.,.1 z.otl.·O<--\iJ\I '5v ti- '.l. t8 I\ 3Joo s;" lb -f) 33i:, "' 

M\-\W ' i So -;. <.\' -:l; 'S (,..(~ $-0 -s;.,.o [DO "11-1(-

Notes. 
(.)' 

~"''"' fli. c\I\"-W. -t, !Ai0"4 w( 9i w:A\.if 

Reviewed by: ~ Date Reviewed: ~~ ?. 7--, M>!C.,,, 
I 

Version 1.0 Issued June 26, 2006 Nautilus Environmental 
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8664 Commerce Court, Burnaby, BC V5A 4N7 

 

 

 

Acute Toxicity Test Results 

Samples collected July 12, 2016 
 

Final Report 
 

March 29, 2017 

 
 
 
 
 

Submitted to:    Teck Coal / Elkview Operations 
Elkford, BC 



 
 

 
WO#16757 - 16758 Nautilus Environmental Company Inc. 1 
 

SAMPLE INFORMATION 

Sample ID 

Dates 
Receipt 
temp. Collected Received 

Rainbow 
trout 

test initiation 

Daphnia 
magna  

test initiation 

EV_AQ1_WS_2016-07-12_N 12-Jul-16 at 
0745h 

14-Jul-16 
at 0952h 

14-Jul-16 at 
1130h 

14-Jul-16 at 
1300h 13.5°C 

EV_MG1_WS_2016-07-12_N 12-Jul-16 at 
1320h 

14-Jul-16 
at 0952h 

14-Jul-16 at 
1130h 

14-Jul-16 at 
1310h 13.5°C 

EV_SP1_WS_2016-07-12_N 12-Jul-16 at 
1200h 

14-Jul-16 
at 0952h 

14-Jul-16 at 
1130h 

14-Jul-16 at 
1315h 14.5°C 

EV_EC1_WS_2016-07-12_N 12-Jul-16 at 
1225h 

14-Jul-16 
at 0952h 

14-Jul-16 at 
1130h 

14-Jul-16 at 
1255h 13.5°C 

 

TESTS 

• Rainbow trout 96-h single concentration screening test  
• Daphnia magna 48-h single concentration screening test  

 

RESULTS 

Toxicity test results 

Sample ID Percent mortality in 100% (v/v) sample  
Rainbow trout Daphnia magna 

EV_AQ1_WS_2016-07-12_N 0 0 

EV_MG1_WS_2016-07-12_N 0 0 

EV_SP1_WS_2016-07-12_N 0 0 

EV_EC1_WS_2016-07-12_N 0 0 

 

Data for all samples listed on the chain of custody have been provided in a separate report. 

 

 



 
 

 
WO#16757 - 16758 Nautilus Environmental Company Inc. 2 
 

QA/QC 

QA/QC summary Rainbow trout Daphnia magna 
Reference toxicant LC50 (95% CI) 48.9 (36.4 – 65.6) µg/L Zn1 3.9 (2.8 – 5.5) g/L NaCl2 

Reference toxicant historical mean  
(2 SD range) 62.4 (26.9 – 144.8) µg/L Zn 4.3 (3.2 – 5.7) g/L NaCl 

Reference toxicant CV 52% 15% 

Organism health history Acceptable Acceptable 

Protocol deviations None None 

Water quality range deviations None None 

Control performance Acceptable Acceptable 

Test performance Valid Valid 
1 Test date: June 27, 2016; 2 Test Date: June 30, 2016, LC = Lethal Concentration, SD = Standard Deviation,  
CV = Coefficient of Variation 
 
 
 
 
 

       
Report By:  Reviewed By: 
Yvonne Lam, B.Sc.  Edmund Canaria, R.P.Bio 
Laboratory Biologist  Senior Analyst 

 

 

 

 

 
 
This report has been prepared by Nautilus Environmental Company Inc. based on data and/or samples 
provided by our client and the results of this study are for their sole benefit.  Any reliance on the data by a 
third party is at the sole and exclusive risk of that party.  The results presented here relate only to the 
samples tested. 



 
 

 
 

 

APPENDIX A – Summary of test conditions 



 
 

 
 

Table 1. Summary of test conditions: 96-h rainbow trout (Oncorhynchus mykiss) 
single concentration test. 

Test species Oncorhynchus mykiss 
Organism source Hatchery  
Organism age Juvenile 
Test type Static 
Test duration 96 hours 
Test vessel 20-L glass aquarium 
Test volume 10 to 20 L (depending on size of fish) 
Test solution depth ≥15 cm 
Test concentrations 100% (undiluted) sample, plus laboratory control 
Test replicates 1 per treatment 
Number of organisms 10 per replicate 
Control/dilution water Dechlorinated Metro Vancouver municipal tapwater 
Test solution renewal None 
Test temperature 15 ± 1°C 
Feeding None 
Light intensity 100 to 500 lux 
Photoperiod 16 hours light / 8 hours dark 
Aeration 6.5 ± 1 mL/min/L 

Test measurements 

Temperature, dissolved oxygen and pH measured daily; 
salinity measured in the undiluted sample at test initiation; 
conductivity measured at test initiation and termination; 
survival checked daily 

Test protocol 
Environment Canada (2000), EPS 1/RM/13, with 2007 & 2016 
amendments 

Test endpoints Survival 
Test acceptability criterion for controls Survival ≥90% 
Reference toxicant Zinc (added as ZnCl2) 

  



 
 

 
 

Table 2. Summary of test conditions: 48-h Daphnia magna single concentration test. 

Test species Daphnia magna 
Organism source In-house culture 
Organism age <24-hour old neonates 
Test type Static 
Test duration 48 hours 
Test vessel 250-mL glass beaker 
Test volume 200 mL 
Test solution depth 6 cm 
Test concentrations 100% (undiluted) sample, plus laboratory control 
Test replicates 3 per treatment 
Number of organisms 10 per replicate 
Control/dilution water Moderately-hard reconstituted water + 2.5 µg/L Se 
Test solution renewal None 
Test temperature 20 ± 2°C 
Feeding None 
Light intensity 400 to 800 lux 
Photoperiod 16 hours light / 8 hours dark 
Aeration None 

Test measurements 

Temperature, dissolved oxygen and pH measured daily; 
salinity, hardness and alkalinity measured in the undiluted 
sample at test initiation; conductivity measured at test 
initiation and termination; survival checked daily 

Test protocol 
Environment Canada (2000), EPS 1/RM/14, with 2016 
amendments 

Test endpoints Survival  
Test acceptability criterion for controls Survival ≥90% 
Reference toxicant Sodium chloride (NaCl) 

 



 
 

 
 

APPENDIX B – Toxicity test data 



Rainbow Trout Summary Sheet 

Client: 

Work Order No.: 

Tecl<-Co,\l (Ell~ 
10 751 

Sample Information: 

Sample ID: 

Sample Date: 

Date Received: 

Sample Volume: 

Other: 

Dilution Water: 

Ev-AQJ_w~-10\b-D(-f)..._\J 
JV!f l"t.-//b 

J t.i I l'i /I & 

Start Date/Time: :J4 / JV f I b {c;J 11.7u h 
Test Species: Oncorhynchus mykiss 

Test Validity Criteria: 

2 90% control survival 

WQ Ranges: 

T (°C) = 15 ± 1; DO (mg/l) = 7.0 to 10.3; pH = 5.5 to 8.5 

Type: Dechlorinated Municipal Tap Water 
Hardness (mg/L CaC03): 

Alkalinity (mg/L CaC03): 

Test Organism Information: 

Batch No.: 

Source: 

No. FishNolume (L): 

Loading Density (g/L): 

Mean Length ±SD (mm): 

Mean Weight ± SD (g): 

to /ti_ L 
,~ I; G 
U' • j. I 

Q.L/7 +o.{6 

Zinc Reference Toxicant Results: 

Reference Toxicant ID: flTZfl ~ S 
Stock Solution ID: J 5-z n Q5: 
Date Initiated: J i,,1~ ~Ff f I b 

R ?.9 -36 ange: ________ _ 

Range: _u_· _· 1-__,7_-_o.:.._:_. I ... >"---

96-h Lcso (95% cL): 'lff,q c56A-t.s'../,) .MrJIL ln 

ReferenceToxicantMeanandHistoricalRange: bJ..-~ (2-b, 9 ·-/l/Y.'J) MJ;{ l:n, 
Reference Toxicant CV(%): j 2 '?' .. --------'"---'--"'------------
Test Results: 

Reviewed by: 

Version 1.4; Issued May 29, 2015. 

0 

Cvlv) 
a/<> vv1pvf alt-iL/ 

f Qu,17\Q • I 

Date reviewed: 

Nautuus Environmental Company Inc. 



96-Hour Rainbow Trout Toxicity Test Data Sheet 

Client/Project#: 
Sample l.D• 
W.0.# 
RBT ·eatch #: 
Date Collected/Time: 
Date Setup/Time: 
Sample Setup By: 

lQc.IL. (ot\\ (.f;\lo) 
""'€.'1.-1\G. 1 -W~ ... Z-O\l:i: ,)3-1-i.-N 

\ b·1<; ~ . 
1. 06<;;\\b 

J IA\ \~'r11., <ro--o"";Prs~ 
1v.\14 llb (~ (j~<.)(\ 

i::: C-

Thermometer: C 12 R.Af. 2.
Cond:tSallnlty.;;.: _,02...,,_ __ 

D.O.·meter: 
pH-meter: 

2.. 

Number FishNolume: 
7-d % Mortallty: 

10/1L-.L 
0 

Total Pre-aeration Time (mlns): ___ __,'J:..;i ________ _ 
Aeration rate adjusted to 6.6 :I: 1 mllmln/L? (YIN): y 

Undlluted Samele WQ 
Parameters lnlllalWQ AdJustment 30mlnWQ 

Temo•c 15,(:J / 15"-0 
pH lLo ./ , 

·~ 

D.O. (ma/Ll q,o / . ,4 
Concl. lµS/cml S"o 11 ./ t: o l\ 
Sallnlty (ppt) 0,) I/ o.1 

Concentration # Survivor!! Temperature ('C) Dlssolved Oxygen (nig/L) pH ·Conductivity 
\Db·~ (pS/cm) 

1% v/v) 1 2 4 24 48 72 96 0 24 48 72 96 0 24 48 72 96 o . . 24 48 72 96 ·o 96 
Ct\ Iv /0 '"' /0 15'-o 1r .o b.o \>:<> If·> 10:• 1q 98 It) ·'I {0•" Vt: 6 1 :;_a (., ;, (, ·1 1.? 1) 
100 I il Jo /<> ·10 1i;.~ j(.Q ,.- 0 ·~ .. if'.-1' q,lj q.I( 1, r q ,;i-- 9 fl ~-t i- "l '1:1 '"'-' cg. J Sitt bi)\ 

lnltlals tN ~~ A •. 'rt.tr E'.C. H. ~ ,,.,., f'.,l,. Ee fv/, .!-. . "" E.( !;. (, • A,, 'ftoo.- f;C.. 1:1.-

Sample Description/Comments: l13kt ~dlllN I sllgJA+ly +1Arh1J, \.'JU pa/L\vtlcd¢~1 Oda•t(lt'>I, 

Fish Description at 96 h All fi ;&, O,p panr t_ 'ct(f1 Number of Stressed Fish at 96 h 

Other Observations:. ____________ -,---------------------------~--

Reviewed by: ·@ Date Reviewed: ~ ~ '}A)i_(p 

Version 2.3; Issued February 29, 2016 Nautilus Envlronmental Company 1no. 



Rainbow Trout Summary Sheet 

Client: 

Work Order No.: 

-It'd'- Loa\ L Evv) 

f ~751 

Sample Information: 

Sample ID: 
Ev_M~ \-.1,,i~_ vlt _o l-fL_µ 

Sample Date: :1v.1 IL- !lb 
Date Received: 

Sample Volume: 

Other: 

Dilution Water: 

JUii 14 fib Di 11Jo I 
Start Date/Time: _____ _:::'--I w ___ f\ 

Test Species: Oncorhynchus myl<iss 

Test Validity Criteria: 

;?; 90% control survival 

WQRanges: 
T (°C)= 15±1; DO (mg/l)=7.Qto 10.3; pH= 5.5to 8.5 

Type: Dechlortnated Municipal Tap Water 
Hardness (mg/L CaC03): 

Alkalinity (mg/L CaC03): 

Test Organism Information: 

Batch No.: oboll& 
Source: 

No. FishNolume (L): 1 !O/ti. L 
Loading Density (g/L): 

Mean Length ±SD (mm): 3u ± 2-
Mean Weight± SD (g): 0.1fl ±.u./lf 

Zinc Reference Toxicant Results: 

Reference Toxicant ID: £. Tlt'l 't S 
Stock Solution ID: J 57 n QS · 
Date Initiated: J IA~ k z.7 // b 

Range: __ 2....:7 __ J_'f~
Range: ~().::..· _~;::.l __ ..::o-".£'-1.q_ 

96-h LC5o (95% CL): qg,q c5{,J/- ~S • ./,) .M<}/L fn 

ReferenceToxicantMeanandHistoricalRange: bJ..-'f (:i.6, q -/l/y.'J,) .uJ!f- Z-11 
Reference Toxicant CV(%): S 2. 'l, -------"'-==:.....::.!!...... __________ _ 

Test Results: 

Reviewed by: Date reviewed: 

Version 1.4; Issued May 29, 2015. 
Nautnus Environmental Company Inc. 



96-Hour Rainbow Trout Toxicity Test Data Sheet 

Client/Project#: 
Sample 1.0, 
W.0.# 
RBT ·aatch #: 
Date Collected/Time: 
Date Setup/Time: 
Sample Setup By: 

Thermometer: C 12 R..# 2., 

Te_ck. Coe.. I (:£.>JQ) 
Ev_ J'Y'J; 1-wr .. 2016 .aJ~n .. -N 

1&'1Sl 
obo\\\, 

J1tLl1.U l, · . (CO 1~ Z.e>l..... 
J \,\\. l"t 116 (iX> · 11 ~-()~ 

i;: (;.. . 

2.. 
Cond./Sallnlty: 2... 

'-'--"'"---

D.O.meter: 
pH meter: 

Number FishNolume: 
7 ·d % Mortality: 

10/11--L 
0 

Total Pre-aeration Time (mlns): ----">;..;O ________ _ 
Aeration rate adjusted to 6.5 :t 1 ml/m!n/L? (Y/N): y 

Undiluted Samnle WQ 
Parameters lnltlalWQ Adjustment 30mlnWQ 

Temp"C <;.o / is.~ 
pH li:v j ""° X.1- ./ Vi- i, 
D.O. (ma/L) " ,JI / ~.'1 
Cond. (µSiem) l!S '& . / llS' 
Salinity (pp!) (J.b / Q.~ 

Concentration #Survivor!! Temperature (°C) Dissolved Oxygen (rrig/L) pH ·Conductivity 
(µSiem) 

(% VIV) 1 2 4 24 48 72 96 0 24 48 72 96 0 24 48 72 96 0 24 48 72 96 0 96 
(-\'\ 10 ;O I,; 10 !.).• l{.0 Is;<> 1·-., If-• ,~.~ q.q 9.; q, 7 rq" (,.1 &.~ }O I,,. q l ' 

'l, °' 1\ •• . \ ., 
100 10 io ;o ,.; .. j{.O ~~ 'SJ<> "'> 't~ •· 'I CJ. 'i q, I' f<J 1"'1 . 2·i %1 j1 '/,, ~v 1, ·1. l \C.'t l \ 1 l /O \' . • 

, 

Initials i:.,\.. ... ,A. 
,,_ f.'.C. -;,(; Mo ""'" ~ .. Ee 1;,1; . . r.c. Ei.( i',t ... . . G'-( i:c:.. t: !,. 

sampleDescriptlonlComments: llgtd ~el\oW 1 L\t.u,{ r !'\-:. prur1~W\fh;\f:'~7 OdoLtv\t>s>" 

Fish Description at 96 h A/ I ft· t, l);pP ('t/ti ~ f&/1i:{ Number of Stressed Fish at 96 h 

Other Observations:. _____________ ,.----------------------------......:. __ 

Reviewed by: ~ Date Reviewed: ~ ~. '2.-01(., 
I 

Version 2.3; Issued February 29, 2016 
Nautilus Erivlronmenfal Company Inc. 



Rainbow Trout Summary Sheet 

Client: 

Work Order No.: 

tedt Co°'( (Evo) 

lb 751 

Sample Information: 

Sample ID: 

Sample Date: 

Date Received: 

Sample Volume: 

Other: 

Dilution Water: 

Ev_( Pl-v.i~-z.01 t-07-11,iJ 
]I.A/ l'- /lb 

Jlill 14 //& 

Start Date!Time: ]14 { / Lj- / f b {DJ ff j O ~ 
Test Species: Oncorhynchus mykiss 

Test Validity Criteria: 

~ 900/r.i control survival 

WQ Ranges: 

T (°C) = 15±1; DO (mg/L) = 7.Q to 10.3; pH= 5.5 to 8.5 

Type: Dechl9rinated Municipal Tap Water 
Hardness (mg/L CaC03): 

Alkalinity (mg/L CaC03}: 0 

Test Organism Information: 

Batch No.: o loo 11 ~ 
Source: 

No. FishNolume (L): /0//1- L 
Loading Density (g/L): 

Mean Length ±SD (mm): 33 ± .s 
Mean Weight± SD (g): oS I + o./'f 

Zinc Reference Toxicant Results: 

Reference Toxicant ID: /l TZn 'f S 
Stock Solution ID: ) 5:Zl105 
Date Initiated: Jp~ k z.7 // 6 

Range: _.,--2_7_--..,-3-==7 __ 
Range: __ o_. ::i_z.. __ -_o_.~7_o __ 

96-h LC50 (95% CL): i/'lf.Ci cS6.i./- ~S./,) 1JIL fn 

ReferenceToxicantMeanandHistoricalRange: bJ..-1 {2-b, q ·-/l/r.'J,) 1(JIL l11 
Reference Toxicant CV(%): S .2. "/, 

-----~-=-....!.2..----------

Test Results: 

Reviewed by: 

Version 1.4; issued May29, 2015. 

U ~Iv 1·,110rt1;/;ij o:-1 
L v / • ) .s t1,i,, .. 171 ~ . 

Date reviewed: 

Nautilus Environmental Company Inc. 



96-Hour Rainbow TroutToxiclty Test Data Sheet 

Client/Project#: 
Sample 1.0, 
W.O.# 
RBT ·satch #: 
Date Collected/Time: 
Date Setup/Time: 
Sample Setup By: 

·1 «Ji:: (o c\.\ (1Sv0) 
. E.\J _(pl ._w-s •. z_t>\o·OJ-- \l.-1-J 

th "151~· ~---
C> \, () '\\ \., 

'J '"'\ \t..l! b ~ \'Loa\.,, 
J \.,\.\\I:\_\!\. 1 l So\,, 

t::: c.. 

Thermometer: C ~ R.. # :2.. o.o.·meter: 
pH meter: 

z. 
Cond:tSallnlty: 2... '"--""'"---

Number FlshNolume: I 0 / 1 l.-. L 
7-d % Mortallty: iJ 

_____ _,,__ _______________ _ 
Total Pre-aeration Time {mlns): ?u ------'"--------------A er at Ion rate adjusted to 6.6 :I: 1 mlJmfn/L? (YIN): y 

Undiluted samole WQ 
Parameters lnftla!WQ Adjustment 30mlnWQ 

Temp•c (~--cl / tf:. 0 
oH ~''I ·/ ~·· D.O. (mg/L} 1. '6 / Jo .. " 
Cond. (µSiem) I (, 4,t;" . ./ "" J."I"' I t, l~ < 
Salinity (pp!) D· 'f.. / () ·~ 

Concentration # Survivor!l Temperature ("C) Dissolved Oxygen (nig/L) pH ·Conductivity 
(µSiem) 

1% vlvi 1 2 4 24 48 72 96 0 24 48 72 96 0 24 48 72 96 0 24 48 72 96 ·o 96 

Ct\ I () /<> '" I ti it;'· 0 ,.r.<i l>io IS?~ IF' ~.1 1~ 9,q 9. f o,~ l-~ l 1 '.),<> ,,. "' 7.0 ?.. q ~ 1.,, 

100 Io lo '" 
.(0 \~.o ''"' ~Si'- (5)" If:.' 10.Q '\ ~. C/,1 'l. ~ ~1:\ f.o i.3 J-.1 ,RI ~.) tt"IS r~t'i\ . 

• 

lnltiafs t,v ... A. Cv• E:C. 1}v 4'"' ~ ..... Et f,(.. .. _ ..... t,l E.C f,£, .. ..... G'.i r:;c.. (,(. 

sampleDescrlptlon/Comments: Cl ~(lf', Co\or\c1:s,. Odo1u\el.< 1 tJo ~,~jb\p4.,.flw\G\je,> 
Fish Descriptfon at 96 h /'iii fi r(1 appn'" ?, 1~(1ly Number of Stressed Fish at 96 h 

Other Observations:. _______________________________________ _:,_ __ 

Reviewed by: ~ · Date Reviewed: ~ ~...., ~. 

Version 2.3; Issued February 29, 2016 
Nautilus Erivlronmenial Company Inc. 



Rainbow Trout Summary Sheet 

Client: 

Work Order No.: 

T e.c\l._ Co °'I (, I-vo) 
16] );_7 

Sample Information: 

Sample ID: 

Sample Date: 

Date Received: 

Sample Volume: 
Other: 

Dilution Water: 

2-

t::li -i>l-l-W5-l-ol Ii·() 1-t'Y-'JV 
------~-----·~ J {J.,1 I 2- I I b 

.::J14t 14 /I& 

I 
Start Date/Time:Jvt( I 'i /I b ({;;j /;1]o ~ 

!=-(, 

Test Species: Oncorhynchus mykiss 

Test Validity Criteria: 

~ 90% control suivival 

WQRanges: 

T (°C) = 15 ± 1; DO (mg/L) = 7.q to 10.3; pH= 5.5 to 8.5 

Type: Dechlorinated Municipal Tap Water 
Hardness (mg/L CaC03): 

Alkalinity (mg/L CaC03): 

Test Organism Information: 

Batch No.: 
Source: 
No. FishNolume (L): 10/12.L 
Loading Density (g/L): 

Mean Length ±SD (mm): 
Mean Weight ± SD (g): 

2.~ - >7 Range: _____ ~,,---

Range: _o_._~_1,__--""o_. o...?_u __ 

Zinc Reference Toxicant Results: 

Reference Toxicant JD: /!.. TZn 1f S 
Stock Solution ID: 157.11 Q.5 · 
Date Initiated: J iAl'J. jL 27 /I b 
96-h LC50 (95% CL): 'f'J/t (Sb.i./· ~S./,) '1)/l 'En 

ReferenceToxicantMeanandHistoricalRange: bJ..-1 (26, q -/i/r.8) /(!IL l#'J 
Reference Toxicant CV(%): ______ __,S-:::....:2.=-..!~-""'-------------

Test Results: 

I 

Reviewed by: ~ Date reviewed: ~ '?£" ?cl(; 
f 

Version 1.4; Issued May 29, 2015. 
Nautilus Environmental Company Inc. 



96-Hour Rainbow Trout Toxicity Test Data Sheet 

Client/Project#: TG>c/l.. (oe;I LEvo) , 
Sample 1.p, 
W.O.# 

E\1.- "Ccl _w) _.-io\~·'il']-lt..-N 

RBT ·eatch #: 
Date Collected/Time: 
Date Setup/Time: 
Sample Setup By: 

Thermometer: Cg R.. # 2.. 
Cond.fSallntty: 2... ·..;.._--::.:;_ __ 

I b1s·i 
ol;i·\16 

JtALrz.Jl6 · @) p. <.S~ 
1 v.1 t "l Ill> (r» 11 ~oi.; 

i=: C-

D.O. ·meter: 
pH·meter: 

2.. 

Number FlshNolume: I 0 //'-. L 
7-d % Mortality: ___ _;v'----------
Total Pre.aeration Time (mlns): 10 
Aeration rate adjusted to 6.5 :I: 1 ml/mln/L? (YIN): 

Undllute(! samole WQ 
Parameters Initial WQ Adlustmen! 30mfnWQ 

Temp'C tCJ / IS·' 
pH Li / y,. I 
D.O. (mg/L\ .16 / q,q 
pond. luS/cm} 11''10 / I S'H 
Salinity (pp!} o.'b / 0·2 

Concentration #Survivor!; Temperature ('C) Dlssolved Oxygen (nig/L) pH ·Conductivity 

(µSiem) 

(% v/v} 1 2 4 24 48 72 96 o 24 48 72 96 O 24 48 72 96 O 24 48 72 96 · o 95 

Ct\ \0 (D /o JO 1r" (S·"' ls.o \>:" l:f..O 11•11 ~.q C/,'J 9.r °<?\ (i·I t·1 f:O (,,}l b'I' i.1 '1\ 
100 \0 /0 /0 /0 /).• fS.-:J /,;\<> Jv<> f(..O 4.1 ~.~ fq/l 19,t° "\.'b ~·t i.J J.7l.- f._1 ~J tt;15 r~·"\r 

I 

lnltlals ~,v ·•· .A- r.::t... E:C. V..t- • ·· A- r" E c ""· "- · • ~,.... t::.c l>t . ~. l',t i:c.. n. 

C\eo.v ~ Orja,"v\t1.S1 No p6,..t;lM1C',~e<. 1 u;J-6 (clo'r\t<S. 

All f: rf~ f\pk Pcu l, e 11..f.f~J Number of Stressed Fish at 96 h ___ ;? _________ _ 

Sample Description/Comments: 

Fish Description al 96 h 

Other Observations:. ____________ ...,... __________________________ _.:_ __ 

Reviewed by: ~ Date Reviewed: .Ju_b 7£'
1 
~ 

Version 2.3; Issued February 29, 2016 
Nautilus Erivlronmentar Company 1na. 



Daphnia magna Summary Sheet 

Client: Start Date/Time: 'Su'1 ii.\ 1 1-ol\o @_ IS<>Oll\ 
Work Order No.: 

Sample Information: 

Sample ID: 
Sample Date: 

Date Received: 

Test Species: Daphnia magna 
Set up by: l\ W'I> 

Test Validity Criteria: 

~ 90% mean control suivival {no more than 2 
mortalities in any control replicate) 

WQRanges: 

Sample Volume: T (°C) = 20 ± 2: DO (mg/L) = 3.6 to 9.4; pH= 6 to 8.5 

Test Organism Information: 

Broodstock No.: 

Age of young (Day 0): 
Avg No. young per brood in previous 7 d: 

Mortality(%) in previous 7 d: 

Days to first brood: 

NaCl Reference Toxicant Results: 

Reference Toxicant ID: 

Stock Solution ID: 

Date Initiated: 

48-h LCSO (95% CL): g/LNaCL 

Reference Toxicant Mean and Historical Range: 4,5 (3, 2- S.l) g/L NaCL 

Reference Toxicant CV(%): 15 
~-'--'"--~~~~~~~~~~~ 

Test Results: 

Reviewed by: Date reviewed: 

Version 1.3; Issued January 26, 2011 Nautilus Environmertal 



Freshwater Acute 
48 Hour Toxicity Test Data Sheet 

Client: '\~<l<.. (S\fO-) -"t'vhi. j'1
1

,, _,,_ Q ·\~coir, 
Start Date/Time: _ _:_ .i-::\-"--'-''--'--....,,-'_v_c-'---

Sample ID: et- ~I \tf.S ~ '2...atiO ,eq-17__,_ N 
Work Order No.: ~l~!o~J~S_8 _________ _ 

No. Organisms/volume: __;1c;:O,,,t2,,,0"'0"'m"'L'-----------

Test Organism: .=0"'."'m"'a"'gn"'a'---------
Set up by: ____ __,~.:..;__~-----

Thermometer: .f-l!""f-1 \ DO meter: DD...- 'LI 7, pH meter: f'l-\-1 / ?- Cond./Salinity: Cr-'V/ 3-

Concentration Number of No. 
Live Organisms Immobilized 

Rep 

24 48 48 

A to 10 l\ 

B 1..0 IC> "' 
c {O 10 0 

D 

100 A In /D D 

B 10 /0 D 

c f /l JO ,., 
D 

A 

B 
c 
D 

A 

B 
c 
D 

A 

B 
c 
D 

A 

B 

c 
D 

Technician Initials 11\\Ai ~ 

Hardness* AlkafJnitv• 

Concentration •(m /Las CaCo3) 

Control IMHll\/\ ieO (ot, 
Highest cone. 2-1?./ '"2.i lt 
Hardness adjusted 

Comments: 

I 

Temperature 
('C) 

Dissolved oxygen 
(mg/L) 

pH Conductivity 
(µSiem) 

0 24 48 0 24 48 0 24 48 0 48 

--- ....•. ·..• • •. ·-- .·-...::.:,.•: >.·,: . •.·· ....•... ·.·.· ·••·· 

mma1 us em ustea l.l 

Temo l'Cl #q .({) / 

DO !mall\ '1'.D ....--
oH J--.0 / 
Cond t 11Sfcm' (,iJO / 
Salinitv lnntl 6.3 / 

Mortality: Heartbeat checked under microscope tJ o 

Sample Description: '\ Q \\ow·; s\\~'h-\\1. -\'wo\o\ 1 NO 0cl..ov1CJ AD pc-r-\li c.u\"'-{.e> 
Batch#: Ob Jr 1l. I"> 

Reviewed by: 

7 -d previous # young/brood:_[~{_.,~_ Previous 7-d Mortality (0/0 ): J Day of 1st Brood: _ _,'!'_· __ 

~ Date reviewed: 
1 ~ -Z.S-

1 
"")1)/{p 

Version 1.8; Issued ·February 29, 2016 
Nautilus Environmental Company !nc. 



Daphnia magna Summary Sheet 

Client: Start Date/Time: "Su\\ I'-\ 1 '1.01 b @. I SI 0 !.-\ 
Work Order No.: 

Sample Information: 

Sample ID: 
Sample Date: 

Date Received: 

f.\1-M~ _wS-~lb-o"l-1 
·~\ht 7,..c.1\, 

Test Species: Daphnia magna 
set up by: -1\w':\:> 

Test Validity Criteria: 

~ 90% mean control survival (no more than 2 
mortalities in any control replicate) 

WQRanges: 

Sample Volume: ' \ '2iclk T (°C) = 20 ± 2; DO (mg/L) = 3.6 to 9.4; pH = 6 to 8.5 

Test Organism Information: 

Broodstock No.: 

Age of young (Day O): 
Avg No. young per brood in previous 7 d: 

Mortality(%) in previous 7 d: 

Days to first brood: 

NaCl Reference Toxicant Results: 

Reference Toxicant ID: 

Stock Solution ID: 

Date Initiated: 

48-h LCSO (95% CL): g/LNaCL 

Reference Toxicant Mean and Historical Range: '±-5 (;i., '2-S,1) g/L NaCL 

Reference Toxicant CV(%): __ l:...:S"'------------

Test Results: 

Reviewed by: Date reviewed: 

Version 1.3: Issued January 26, 2011 Nautilus Environmental 



Freshwater Acute 

Client: \(.cJz (S\l'O) 
Sample ID: GV- fll6-I \,JS~ U>tiO ~e'f-f'k--,J 
Work Order No.: _,l"'lo,,_1_.':,..,-.__B~---------

48 Hour Toxicity Test Data Sheet 
Start Date!Time: 1v"! I~ I 'Wtb e 1"1toli\ 

No. Organisms/volume: ......!1~0:,:12,,,0,,,_0m=L _______ _ 

Test Organism: "'O'-'.m=ag..,n,,,a'---------
Set up by: ____ -.:::."'-'<>c:...:::::-----

Thermometer: .:\':tMp-1 \ DO m.eter: DD_, Z..I '; pH meter: pH-11 ?.- Cond./Salinity: 6-y> 
Concentration Number of No. 

Temperature Dissolved oxygen pH Conductivity 

Live Organisms Immobilized 
('C) (mg/L) (µSiem) 

(¥/o vlv) Rep 

24 48 48 0 24 48 0 24 48 0 24 48 0 48 

CoM'rol A 10 (0 D IC\.S Lllo 19f. as 'll.6 F-b 1.b 1.1 ,f/' 344 3:5J 
[0 . >·• . ... 

. :, I >• i >Ci •• \•':' ' .... : '> ' : . 
. . .. 

B ,o D '.· ' 

c 10 (0 D 
. ··: .. ·.·· ·:· ~ .. >·- 1_:._:;·=-_._:._ ·.··,,. •.• ::.·'·.' \:A 1e; .. :: .·.'.-_.-·-_-.-"·_ : > ' 
• ' ' 

. · .. 
) ·>' ,'i'>• ).> l·•o' ' ·• . ; .. . '. 

D '. . ·. 
; : .. -, ... 

100 A 10 fO 0 ·q,o t9u~ ,qr, <f.0 '6.1 ;.,-1- r_,o ~ '2-- f'3 lib '1 I I 'J'o 

B tO /0 D : -~:-, ; ·---: :. ' ~ .. '/;\:·' .,. ·.· :::. ·.' ..:. 
'· ... ·•.•.:.:, .,· 

.. ,: 
' 

. 
c ro /o 0 

' . :. ,' .: .. ·-_ ,;- . : 
. •· . '·:•.·· ;. ,. ,·_:~ '-;, ·:, ·>• . .: : :_: ; .. 

... ·•. · .. · .-•-. _: ... ·•·.···· 

D . : ; ·' 
. , ·:- ,'._ '• '. ' •. ···:·. './'•· •. :<•> ' : .,· ' .. •.· .. · · . . •··. 
···. . ...• 

A 

B :- ~> : . .-.. _> I • ; : : ·:,·.· ... '.'.' •.·.. . 
. " I.•.< < ./ .... ' -_-·:-·_,_:···--: ... _=· 

c · .. 
-, ··;--. . , .. r /. ' 1·:': ····:> .··::·:••::'•.· ' '·<• . ; ' 

D .. '· .. 
I.:;,-:-,', 
!.•.·-'·-.--_: ··.···::.··· '• . ·,. 1··::·: •': .''• .. ,•' /. ._ .. _·;_:-.---_-_. :,-_._ .. ·:: .. ·, 

A 

B 
· .. ' .,,. __ .,-_._-.· ... _- --._,-· '.• .·.·:: ' :: .. ::-... ' <.,,::, I>> ,,, '·' ' : -- _-_-_.- .,. •, 

c .. "•' : .... ·.·. ··'' ·:. 
'. ' ..·.•,'·.'·.· I • , t···.''•"·'.: 1· .··,: i--, .. " .- ..... ·· .. . ·· '. .> ' ( 

D ·•' ... : :.._:- .. •••• /Li '•.:.'' . ,; .. :,_: ' [< '' 

A 

B :·,,:·· -. I-: .. :<.·.: '': I :' .. < •'(. : ". :.; ;. 
1 •. '/{ I;·.::."..:; ::•;·:.·.:'' '( ' 

c ·.· .. ·. ··.-,- ·. ,'·_ I·:· ... -. ._ ·.::. ·< ( : ''·' ' : 
'· ·.· ;> .· ' 

" . ., -.. _·- .. ·.; · .. 

D ." .. < I. ; ' 1 . .-.-.-:-·.·-. '(' ' ; If"'.. I./.? " ' ' ···:::··\<-.. :: " 1':·-·:-

A 

B -.. : ... : ,' ' .· ' ' .·· ' : ' ''"" 1:·:::-. .. :.-. :. :; : I·• ·• "•> ' -·.: .. •,' 

c '' J·-· . : ·;:_ ,,,_.:: . ' ' ·. ':( ' .. ; •. <::. ,; ; .; ';,, ::;i- .:; .. \L;.· ..... 
D .. ·· '.·.·., ' " .. 

. 

::·;·; .. •Ch.' :\•'/. ;, ' ' 
',, f"' ' ·::, -:,; .... ; . ,' 

Technician Initials v,.,., - fr? 4-,, ~ . ti> ·~w f-h A \i\#v_. fl> 
,.,, p-..._ 

Int 181 us1menr us tea u 

Hardness* AlkaHnitv* Temn l'C\ fq .ft} 
/ 

Concentration '(me Las CaCo3\ 

Control (MHW\ [oO frL I 

DO lmo/L\ 'i'.D / 

nH J-.0 / I" 
Hiahest cone. (, 1o "2.-0'C Cond '"Siem //lo 9 / 
Hardness adiusted Salinifv '""t' 5. (, / . 
Comments: Mortality: Heartbeat checked under microscope ti.:; 

Sample Description: 

Batch#; 0, hf'tl.1>< 
':\~ \\.o:.J Cb·Vlf' tvo oMv'I'j l\,o pc..rf\1,11[Af.e5l, 

Reviewed by: 

' 
7 ·d previous # your1g/brood: _,_[Co::::__ Previous 7-d Mortality (% ): ¢ Day of 1st Brood:_~''-' __ 

~ Date reviewed: ~ ¥,. ft;t(., 
Version 1.8; Issued ·February 29, 2016 

Nautilus Environmental Company !nc. 



Daphnia magna Summary Sheet 

Client: Start Date!Time: -Su\; I'-\ I 1..0!10 e \),I st... 
Work Order No.: 

Sample Information: 

Sample ID: 

Sample Date: 

Date Received: 

Test Species: Daphnia magna 

Set up by: J\ Wlii> 

Test Validity Criteria: 

~ 90% mean control survival (no more than 2 
mortalities in any control replicate) 

WQRanges: 

Sample Volume: T (°C) = 20 ± 2; DO (mg/L) = 3.6 to 9.4; pH= 6 to 8.5 

Test Organism Information: 

Broodstock No.: 

Age of young (Day 0): 

Avg No. young per brood in previous 7 d: 

Mortality(%) in previous 7 d: 

Days to first brood: 

NaCl Reference Toxicant Results: 

Reference Toxicant ID: 

Stock Solution ID: 

Date Initiated: 

48-h LCSO (95% CL): g/LNaCL 

Reference Toxicant Mean and Historical Range: 1+; (3, 2- S,1) g/L NaCL 

Reference Toxicant CV(%): IS 
~~"-~~~~~~~~~~~ 

Test Results: 

Reviewed by: Date reviewed: 

Version 1.3; Issued" January 26, 2011 Nautilus Environmental 



Freshwater Acute 

Client: \(.c.k. (E;.\N») 
Sample ID: EV-.Jfi lifS ~ 
Work Order No.: _.l_,_(oLJ..._S=-.;8::_ ________ _ 

48 Hour Toxicity Test Data Sheet 

Start Datemme: -S0~ !'-\-I -W.t b e C>IS~ 
No. Organisms/volume: _,1"'0/"'2"'0"'0m=L _______ _ 

Test Organism: _,,O"'.m=ag"'n"'a'---------
Set up by: ____ __,~::::..~·'-------

Thermometer: ·1:-e-Mf-\ \ DO meter: D0,.,..2-{ ~ pH meter: r11-i I?. Cond./Salinity: (:-'VI> 

Concentration Number of No. Temperature Dissolved oxygen pH Conductivity 
Live Organisms 

Immobilized 
(°C) (mg/L) (µSiem) 

C'/o v\,;) 
Rep 

24 48 48 0 24 48 0 24 48 0 24 48 0 48 

~.ivfrol A 10 1P 0 \'\.S !(Lo 1<;,( as {;1o .;:.,-:r 1,b 1.1 f-,1 34<f '<s--\,, 

B to ,(j 0 1.•,•: ·.· .... 1.-: .,:· ----: ' r.> ·.· :. ;/': .. •••• __ -:_-,_-:--::. I : .. ··•. -,,, ---- '._ 

- . . 
I ' . . - ' -- : ·:·-->-::·:,, ,.• .... ' ····. 

. ;•, ..•..... ::: 1· ·•-.. c [0 . o 0 : I• ... ...... 

D ·. I 
·•·· ... ' 

. I ... 
..· .. ····· 

.·::·· . I• \. •)"!'•· ' :• Ii;- .., 1·'•> 
1.00 A I() lo 0 ,,,_ 0 ,o,.o 1qL q,, ab /!;'>(' +-3 ~{D j:...7_ I ~(,So /b/0 

B !O I ·.' I .. ·.·· .•. 
·O p .. 

· •• · . :·;_ :; .. ·• ' ... _--_:_" ·:·'.,. ·.·· '.'..' ... · ·.· .. 

c 10 · .... .·.' :· : __ .· ... • 
. " . 

1•::;}2': I:> -- _- < '···.· .. -:-::.-::-:_:.-_ 

"" - . ' .... 
D r.c I .•·: . .. . I: - ---, . · ... '··' . . '•·•· >< ,_:·· ,_--:'. ··. - :-·_:/· 
A 

B I : : ,. < · ... · .. I>· . 
••••• ····-· >-· ' .. - ,·.,.- .'. .~<< 

' . '.> .•·.-: .. •· ·. ·. !·.-<·-·,- ,, .. , ·::.-.'--- ·. · .. · ... '. __ -__ :>·-- -c [,-· .:- - .. 

D 
:--.)~;::-o ~·~ ' k' . · .. · .· I :c ';. l;i I<--_\_-_ -- : - .. . . . 

A 

B .:·. , ..... i .. ·. 
• • 

·.··., ., .. 1.···-: -.. -. _, I. -·-·:._: L·-::-- _-:-- -: .. · ... 
.... C"C . ... ·. 1.-: :.· 

..... IZ'; · · I:• ,--:-_- :_-
. .·•··.·· :··· c . .. 

-

. .··.· ·. .. " 
-_ -- : ____ 

'.· · .... I·•· . 
. .. 

- :::.-::_--' ;; . . ·'• -' ''::• I-: -_:-::- ·.· .•.. ·- - -- '" ; 

D ·. . ·.·. . ·. ... ·. '. . 

A 

B ... - - 1.:_,_::. - ~-- :·,_ .. :: . ' : •• ;;; L- -:-_::·:_\·« I .-. 1•'> F~·-•- 1:_---·--:---:_:: .. :;: __ 

········• ., 

' I -:;- ''T .-. .. ·: c .. - •·· - I" •: :.: : " : 
. .. • ..... 

D ··-·· . 
...... . ·· 1. . ·'· 1··- --' :· : .. •: .. • i'.'•· .· -· < - . ...... · -· .· .. 

A 

B . . ·•··· ., 
_. - ; _------- ' .· ~<> I f 1--,-._.- • 1 •· ' ·. ' 

. · .. . .. 

c . :• ::'-___ :_'---:-- I> I-_--:-_::-_ . : - I ' . 

.•·· .... ·.···• 
. . . '··· ... "' ; --· : ; . 

D - .. ··· I 
.. , 

---,-- :'_"_:_-_-'_ 1-·-· : I :· ,··· < .... - .·· :· .. .. ' -
Technician Initials 1 ... , .. 

~ /h .4. ~ ~ /!!» \~IA~ A-> A- \.\ll\.L ft> "" p-...._ 

lnlf1a1 us men1 us1en 

Hardness" Alkaliniru" Temn 1•c1 fq.(I / 

Concentration "tm, /Las CaCo3l DO lmn/U 'l,I / 

Control IMHW' ioO L-,L nH <::>.. 'I / ,,,,.,-

Hinhest cone. ~lo 316 Cond luS/cm /{_, 0 _./ 
/ 

Hardness adiusted Salinitv lnoj\ CLY ./ 

Comments: s\l~ P'~c\e1:1:'0.~{ '1.'\ '>•""-~\R G A-44-"'i~i'\..,Mortality: Heartbeat checked under microscope t/2' 

Sample Description: Cl1w \ I\ 0 r6l~ ( N::J .,,{£,u\J' I /\.0 fC...r±i Cv (&\tts.. 

Batch#: of;, ')/"1£, t\; 7-d previous# young/brood: [ (o Previous 7-d Mortality(%): ¢ Day of 1st Brood• 'f' 

Reviewed by: ~ Date reviewed: ~ ~. -VOi (.,, 
Version 1.8; Issued February 29, 2016 Nautilus Environmental Company Inc. 



Daphnia magna Summary Sheet 

Client: Start Date/Time: -'S<J"; j '-\ 1 "1..01 \'.) @. \ '2.. 5 s" 
Work Order No.: 

Sample Information: 

Sample ID: 

Sample Date: 

Date Received: 

f~.-e<.-\ _ws_1""ib--fll-I 
'5..JI.:; \"2--1, 1.o I\, 

Test Species: Daphnia magna 

Set up by: /\ W~ 

Test Validity Criteria: 

~ 90% mean control survival (no more than 2 
mortalities in any control replicate) 

WQ Ranges: 

Sample Volume: T (°C) = 20 ± 2; DO (mg/L) = 3.6 to 9.4; pH = 6 to 8.5 

Test Organism Information: 

Broodstock No.: 

Age of young (Day 0): 

Avg No. young per brood in previous 7 d: 

Mortality(%) in previous 7 d: 

Days to first brood: 

NaCl Reference T oxicant Results: 

Reference Toxicant ID: 

Stock Solution ID: 

Date Initiated: 

48-h LC50 (95% CL): g/LNaCL 

Reference Toxicant Mean and Historical Range: 4,?> ('3, ?..-- S,1) g!L NaCL 

Reference Toxicant CV(%): i S 
~~~~~~~~~~~~~~-

Test Results: 

Reviewed by: Date reviewed: 

Version 1.3; Issued January 26, 2011 Nautllus Environmental 



Freshwater Acute 
48 Hour Toxicity Test Data Sheet 

Start Date/Time: ~vli.j I'-\' 'Wt b e I ~s ~ 
No. Organisms/volume: -'1c;:0~/2'"0'.:'.0.~m!.'=L _______ _ 

Test Organism: _,D"-.m=ag"'n"'a,__ _______ _ 

Client: \"s_c..k (, E,\l'O) 
Sample ID: G.V- fXI \)'.S ~ V>tG -e'f-1i.-_ iJ 
Work Order No.: _,l_.b,_1-'-"-5--'S'-----------

Set up by: ____ __c-*"'<>=""-----

Thermometer: :\"~ep-1\ DO m.eter: DD_..-z..p, pH meter: pH-II~ Cond./Salinity: &vi> 

Concentration Number of No. 
Temperature Dissolved oxygen pH Conductivity 

Live Organisms 
Immobilized 

(°C) (mg/L) (µSiem) 

CVl0 vi") 
Rep 

24 48 48 0 24 48 0 24 48 0 24 48 0 48 

Co,"'Yl'ro! A \-0 (D 0 \~.S \Di,o 1q!( 8.S 0.._4 r-..5 1.b 1:1 ,f p 'Yf<f 3:S".? 
. B 10 ,0 D ····.··.' I"'>· .. :·-·.: . : .•. 

I ···:: ' . ::• ' •; 1 •.• .:./ 

<············ 

.: ..... _._"_ .. . ··· 
:\ .. ._ .. -- .. ' 

c 10 D 
. . . ' : -. 

,-' :-_:_;·-::_:::. •"• . -'· ' ..... I<· ... , ·.• ..... ".< 
. . 

ID ... · .... ;:~· -- •. ', 
--:.· ____ ;·_ 

D _:-:·~- __ .. _ 
.. ··· .· 

-_-··- _,-c • . ...... . .. i ...... • ·.c· >< -___ •:·: [:'·.- _·:··_·_ 
I_,_-. - ;; :-. .:'->·.-·--

100 A 10 /P 0 ·q.o ("' .': 1'1~ q" BS lkb c..o (9. 2,.. f-,'1, I bf; f/..Dv 

"' 
· .. ··. . •· . . , I:>•· ., ... 

; ~ ·:·:- ' '::·. ;: •····· ·.< I 
.. 

B rO ,o .... . · ' -.·• "' -.'. ><' 
c [0 . . . ·. 

••• •· . ·. · ... · ->:--,/-, ..· I :>.< ·•>'. ,. ,_• _, ·> --_ 
. 10 0 . . . .. ·.·., .. 

D 
. . ·· ... 

'. .. 
1-__ ._:::-,:_:. : .. ••> . ·· ... ' ···.• 

. .. . · . · . . ·.· ... ..· . 

A 
B .. ·'· . .. ' :.' 

. , .. ·. · .. · ·.·• . . : ' .'• > ' . 1·· •.:, •••• .,, .' ' 
': . .'-

c .. · 
------ .·. . -.--.' ' .•: . :,.·:·_ >·· /(' 

;-:--_-': ·•'< .·: v· . 
····· · . .... ..: .· . _;.:'.:: .. -_ : .. ·_· ... =.·..:' ,:.'.-_ .-.... !-·,·.>:·.::: : : ,• 

...... ·.··· ' 
,_-_.--.... --

· .. 
D _._.,':;' , .. 

A . 

B ... . · '· ··<- _. :"· ··.· ..• < .·•··· · .... ,,,, . ."'. :<-. : .. :":·' 
.. ··· •. 

, .. •· .• ....... · 
"•'.' ,- ' ; - : 
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D ...•... ::·-:_..-" ..._. '·' : .. , . : . , _ _,,.,. \': '> ,· .. ,; . •,. ,, .·.·,· -: T , . . : ., 

Technician Initials 11\Mt - ,....., ~ \,\j\A/ .... 1:1, \\IA.I.. • A-. Ao \Al'IL {l> ,.. 
!'-.... 

tnt 1al vv'l..I /"\uiusrmenr usrea v 

Hardness* A!kafinltv* Temn l'Cl /q .f!) / 
Concentration •1mc/L as CaCo3) DO lmo/U 'f.J / 
Control IMHW) {00 (,, !,., nH A,;J / 
Hiahest cone. 1 'to '-~0 Cond luS/cm rro 1r / 

Hardness adiusted ' Salinitv loot\ 0. ,,.. / 

Comments: Mortality: Heartbeat checked under microscope · rJ J 

Sample Description: 

Batch#: O(; 'hf'l{,. j3> 7Rd previous# youriglbrood: [ {o 

~ Reviewed by: 

¢ Day of 1st Brood:_~-'q __ _ 

Date reviewed: ..)~PS {/O(f.p -------'=-----/-------

Previous 7~d Mortality(%): 

Version 1.8; 1ssued-February29, 2016 
Nautilus Environmental Company !nc. 



Client:~ 

w.o.#: l\\~'.>S Hardness and Alkalinity Datasheet 

Alkalinity Hardness 

Volume of 
Sample (ml) 0.02N (ml) of 0.02N Sample 0.01M Total 
Volume HCUH2S04 HCUH2S04 Total Alkalinity Volume EDTA Hardness 

Sample ID Sample Date (ml) used to pH 4.5 used to pH 4.2 (mg/lCaCO,) (ml) Used (ml) (mg/l CaCO,) Technician 

BU\di-W). 1o11,·.C:\..\t..tJ 'So\'\ I<\ l\ \:) )IJ to ·"I \ \. \ :.214 S" () \~. b :2).L )({_ 

f>/ _ l\Qb _ w<; .'l~lrO't-11,J\J \0. 3 \l«J 'Z.\2.. 5o ilt. \ 'Lg'I..-

7)J )'J\(>1. _i.1s_ 1.0lb<·<'Hl-;j\) tO .;i, to . L\- loo to<v G :r G::to 
""-~~t. W>, 20tb· ~1-11:.JV (<, • \ \6~u. '1'\L I e · I 5\(0 

'tv-fc. i-W~_ 2ill~ vll'tA!. .JJ \\4,~ \I.\.".\ ~b ,_\, :j-,CI '¥10 
I .,, \\, 

M\4.W v So ., 't 
?v 7:tf5 '9G 'S·" S..o k;>o "IV\l-

. 

-Notes:l.Yi)\\\l"ktd\ 'to \00 ""L \.IL_DI.. wo..kef", 

Reviewed by: ~ Date Reviewed: Jv.v~ ~ ""2.-0il> 

Version 1.0 Issued June 26, 2006 Nautilus Environmental · 
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8664 Commerce Court, Burnaby, BC, Canada, V5A 4N7 |+1 604 420 8773  

 

 
Teck Coal / Elkview Operations Report Date: July 27, 2016 
ATTN: Michael Moore Work Order: 16764 - 16765 
RR1 HWY 3   
Sparwood, BC  
V1C 4C3  

 

Data Report 
  

Species: Rainbow trout (Oncorhynchus mykiss) 
Protocol: EPS 1/RM/13 (Second Ed. 2000 with 2007 & 2016 amendments) 

  
Species: Daphnia magna 

Protocol: EPS 1/RM/14 (Second Ed. 2000 with 2016 amendments) 
 

Table 1. Results for the 96-h rainbow trout acute single-concentration screening toxicity tests.  

Sample ID Collection Date and Time Mortality in the 100% v/v 
(%) 

EV_GC2_WS_2016-07-13_N July 13, 2016 @ 0710h 0 

EV_GT1_WS_2016-07-13_N July 13, 2016 @ 0835h 0 

EV_BC1_WS_2016-07-13_N July 13, 2016 @ 0800h 0 

 
Table 2. Results for the 48-h Daphnia magna acute single-concentration screening toxicity tests. 

Sample ID Collection Date and Time  Mortality in the 100% v/v  
(%) 

EV_GC2_WS_2016-07-13_N July 13, 2016 @ 0710h 0 

EV_GT1_WS_2016-07-13_N July 13, 2016 @ 0835h 0 

EV_BC1_WS_2016-07-13_N July 13, 2016 @ 0800h 0 
 
The tests met performance criteria and there were no deviations from the protocol. The results 
presented in this report relate only to the samples tested.  
 
 

 

 
 

 
  Reviewed By: 

Yvonne Lam, B.Sc.  Edmund Canaria, R.P.Bio. 
Laboratory Biologist  Senior Reviewer 



Rainbow Trout Summary Sheet 

Client: 

Work Order No.: 

Sample Information: 

Sample JD: 

Sample Date: 

Date Received: 

Sample Volume: 

Other: 

Dilution Water: 

E>J_(i~'c..1_w~ lo\ (;ol-1 s-tJ 
J11<\ \$ //lo 

StartDatefTime: Ju! 15 /lfo@l23o h 
Test Species: Oncorhynchus mykiss 

Test Validity Criteria: 

~ 90% control survival 

WQRanges: 

T ("C) = 15 ± 1; DO (mg/L) = 7.0 to 10.3; pH = 5.5 to 8.5 

Type: Dechlorinated Municipal Tap Water 
Hardness (mg/L CaC03): 

Alkalinity (mg/L CaC03): 10 

Test Organism Information: 

Batch No.: 

Source: 

No. FishNolume (L): 0 / /O L.. 

Loading Density (g/L): 

Mean Length ±SD (mm): 
0. sL 

Range: __ 2_._6_-_~_6 __ _ 7-l + I 
Mean Weight± SD (g): Range: --'O-· _2_1 _-_0_.-'->_.'f.._ __ 

Zinc Reference Toxicant Results: 

Reference Toxicant JD: 

Stock Solution JD: 

Date Initiated: 

96-h LCSO (95% CL): gs_g (l,1,q -JlJ.<6) "'18/L"Z,_V) 

Reference Toxicant Mean and Historical Range: Yi. l ( Z.7, I - I 3 1.Z) ~.§IL Z •'l 
Reference Toxicant CV(%): \. 

0/o 

Test Results: (:::, "/, h, c r-f e, I \tv c-t q b i-,cJ\Y J 1·'-' fi._c cu1 cf/ /i...;f-i' !'\ /-.Jo /1 
v/v I f Ii>'-' i ~. 

, I 

Reviewed by: Date reviewed: 

Version 1.4; Issued May 29, 2015. 
Nautilus Environmental Company Inc. 



\ 

96-Hour Rainbow Trout Toxicity Test Data Sheet 

\-Qc\c (orl\ (t_vo) Client/Project#: 
Sample l.D. 

W.0.# 

t'J=c; ll- - wGviG<YJ- 1> -10 
( tli L{ 

RBT Batch#: 

Date Collected/Time: 
Date Setup/Time: 
Sample Setup By: 

The.rmometer: C /::: R. :it- 2,, 
CondJSallnlty,..:.: _ _.,2.."----

0 {11-
111 [, 

:J<Ai\31\\) ~ 0110!,. 
Jc<I 1~·(1 \, 17Jc \,, 

i::e-

D.O. meter: 
pH meter: 

z 

. Number FlshNolume: I 0 / / 0 L. 
7-<1% Mortality: ___ _,.o'----------
Total Pre-aeration Time (mlns): :-:-~,,.,-"'-3"-o-.-------
Aeratlon rate adjusted to 6;6 :t 1 mUmin/L? (YIN): 'I 

Undl.1.LJted cSanmle \IVQ 
Parameters lnitialWQ. . AdJustmeflt 30minWQ 

Temp•c 1 I;. Q' ./ fj.O 

oH \ .. 'b / 1. a, 
D.O.(mg/L} q q ./ ~. q 
Cond, {uS/cm} • 1010 / Iola 
Salinity (ppt) 0 ·S I/ o.:;: 

Concentration #Survivors Temperature (°C) Dissolved Oxygen (mglL) pH Conductivity 
{µSiem) 

1% v/v\ 1 2 4 24 48 72 96 0 24 48 72 96 0 24 48 72 96 0 24 48 72 96 0 96 

(ti /0 /D Io 10 '"' I :5-'' 1-0 )'f-- D '.S:U \D·" 'f,.'l 1)/1 l'/.'1. q,~ (, ~ lq 1--" '!l 7.<> 19 ~s-~-

100 ID /0 10 /0 iJ~0 15'.0 SJO iV" 11:" ~ 4 i5 ~ .! '\,q 9.1 11 ~3 !-. '~ 't,.1, ~-·<- 10·10 l i) \;:t.Ch 

, 

Initials IN<. ;\. .,.~ E:i.. EC. • . 'Ci..- B..- Ee . L- ;: ~ ~t,...- i<c . . . ~1. 1', (.. E'C.. l/.,l. 

Sample Description/Comments: Cl t11v 1 Culuv/f!f, i..J 0 pc•v1ic'1Ld U, 0c}Juv/P5) 

Fish Description at 96 h All Number of Stressed Fish at 96 h /) ft 1 \,, A V\J .z1c.t l-1.,\ 1~ 
r 

Other Observations· .. _--------------------------------------------

Reviewed by: @:- Date Reviewed: ~ '?tel ~l(p 

Version 2.3; Issued February 29, 2016. Nautilus Environmental Company Inc. 



Rainbow Trout Summary Sheet 

Client: 

Work Order No.: 

Te..c.t (uod (Evo) 

ilolbLJ 

Sample Information: 

Sample ID: 

Sample Date: 

Date Received: 

Sample Volume: 

Other: 

Dilution Water: 

Ev_fi11 _w<:;_'Lo1ti-n1-1s-1-J 
J1.1.I i3 //lo 

I X z. 0 0 

Start Date!Time:J\..!l lS /10@ I Z3o h 
Test Species: Oncorhynchus mvkiss 

Test Validity Criteria: 

;:: 90% control suivival 

WQRanges: 

T (°C) = 15±1; DO (mg/L) = 7.0 to 10.3; pH= 5.5 to 8.5 

Type: Dechlorinated Municipal Tap Water 
Hardness (mg/L CaC03): 

Alkalinity (mg/L CaC03): JO 

Test Organism Information: 

Batch No.: 

Source: 

No. FishNolume (L): 011 D L 
Loading Density (g/L): 

Mean Length ±SD (mm): 

Mean Weight ± SD (g): 

o. 'i I 
Range: __ z..,,.1_~_5_S __ _ 
Range: o. i.i - ti.(, 4 

31 -t- 2. 

Zinc Reference Toxicant Results: 

Reference Toxicant ID: 

Stock Solution ID: iSZnos 
Date Initiated: 

96-h LC50 (95% CL): gs_g (bi.q-/2../.~)"'18/Ll._V) 
Reference Toxicant Mean and Historical Range: 9ll (2'.1.1-131.Z) ~IL Zn 
Reference Toxicant CV(%): 

Test Results: O'( 

Reviewed by: Date reviewed: 

Version 1.4; Issued May 29, 2015. 
Nautilus Environmental Company Inc. 



\ 

CllenVProject#: 
sample l.D. 
W.0.# 
RBTBatch#: 
Date Collected/Time: 
Date Setup/Time: 
Sample Setup By: 

96-Hour Rainbow Trout Toxicity Test Data Sheet 

\~Lk Coli.I ( Evo) . NumberFlshNolume: to//u L-
Gv ~11 tJ) .. c,oi i, 0 ·1- / $' _/:J 7-d % Mortality: o 

~~-~--~---~~ 
l L/ Total Pre-aeration Time (mlns): · u 

--~--"-''---~--~~~ ob ,,q / & · Aeration rate adjusted to G.6±1 mllmln/L? (YIN): y 
J,11[J/lt @o'/,J5/., 

Jvil \/;/ \[, @ IL] i L, Unc;llJuted ,sarm:!I!! WQ . 
Parameters . Initial WQ . ·. Adjusiment 30mlnWQ i:: c,. 

Temp•c ;J.c ./ 1r."' 
oH 1., c, / i.o 

Thermometer: C /:!. I<. :If. 2., 
Cond./Sallnlty.:.: _!>2.."-----

D.O. meter: 
pH meter: 

2- D.O. {mg/!-) 
Cond. (µSiem} • 
Salinity (ppt) 

l\.'1-
I Yd i_.b 

0 "\ 

./ I". o 
/ \\\Z.b 

I/ 0' 1 . 

Concentration #Survivor~ Temperature (°C) Dissolved Oxygen {i'ng/L) pH Conductivity 
(µStrim) 

1% v/vl 1 2 4 24 48 72 96 0 24 48 72 96 0 24 48 72 96 0 24 48 72 96 0 9(i 

(t\ lo Iv to t\>> l:)p /'P if:' 1~:. \O·' '7/i ~ ,'l qo 1.1 (,.q JP (,,') /, ·l IT.a 'L q . ~ b IP . I 

100 lo /0 1<> ''"' /].' IS:> ·=O 1.r.:-0 f.,t'J \<J•() qr 99 'J.°i ?.£ ~ " J---V J: ? S-1 ~-'!.. l 'i l b I 'b 01) 
I 

. 

lnltlals l.lo.o 4- \;'v ];-(, e:c. . . . .;;~ r ... Ee. ~ L-' t'1.< t<- Ii.( 
~- ...,,. ~(... e:L f:c... f't., 

Sample Description/Comments: ( t Sc J J..,,/rS(l\af, \-Jo .,"vt,'tc-lcd<) 1 Od 0 l•" ~<;( t .f(,\ ( 

Fish Description at 96 h Ail f\1 h O\fP~''" h {lo,_ \"»'1 Number of Stressed Fish at 96 h }l 

Other Observations: _________________________________________ _ 

Reviewed by: tfi2-.' Date Reviewed: ~f{g 24 r )A>l/.p 

Version 2.3; Issued Februal)l 29, 2016 Nal!fllus Environmental Company Inc. 



Rainbow Trout Summary Sheet 

Client: 

Work Order No.: 

Sample Information: 

T~ de. loCA\ (f-\lo) 

!Glb'i 

,· s ;1@12JoL 
Start Date/Time: 0 \ i\ \ ho 

Test Species: Oncorhynchus mykiSs 

Sample ID: Ev_t;c \ _~K J.~\b-ol-1?-iJ 
Test Validity Criteria: 

;:::; 90% control survival 

WQ Ranges: 

Sample Date: jJIAI (), ///o T ('C) = 15 ± 1; DO (mg/L) = 7.0 to 10.3; pH = 5.5 to 8.5 

Date Received: 

Sample Volume: I ;o.uL 

Other: 

Dilution Water: 

Type: Dechlorinated Municipal Tap Water 
Hardness (mg/L CaC03): 

Alkalinity (mg/L CaC03): 10 

Test Organism Information: 

Batch No.: ObtlJI~ 
Source: Aq LI DI EiA.rl'\IJ.~ 
No. FishNolume (L): O//OL. 
Loading Density (g/L): o. >'I -q - 3/ Mean Length ±SD (mm): 1 + I Range: 

Mean Weight± SD (g): 0 j l.f + l). ()s Range: OcZ..Z. -0, ¥ u 

Zinc Reference Toxicant Results: 

Reference Toxicant ID: 
Stock Solution ID: i5Zno5 
Date Initiated: 

96-h LC50 (95% CL): 
::J v;J 111 I I (,, 

&5.8 (bl,q-/2_J.2)--'18/LZrJ 

Reference Toxicant Mean and Historical Range: SCll (Z.7, 1-131.8) ,i,1<'j/L Zn 
Reference Toxicant CV(%): 

Test Results: 0 '/, 0'\Cr-1 ~li-t1 At ~f {,p0,,-i lh f~{ tiv.di'/vi-ff,,j JOO j; (v/cr) 
jh)ll.<._D'l \_, I 

Reviewed by: Date reviewed: 

Version 1.4; Issued May 29, 2015. Nautilus Environmental Company Inc. 



96-Hour Rainbow Trout Toxicity Test Data Sheet 

CllenVProject#: \Pelc (<" "'\ l Ev 0 ) 

Sample l.D. 
W.0.# 
RBTBatch#: 

f:v - ()Ci -10~- Ul b -01.:-15 _/J 

Date Collected/Time: 
Date Setup/Time: 
Sample Setup By: 

Thermometer: C g R.. :ft. 2., 
Cond./Sallnlty."'-:--"'2..."---

l 61 b If 
G6'-'ii\, 

J v.1 1 J 1 1 1, (a) · o i-o()r:__ 
J v, I L\11.t/ I h (O!i. f iJo "' 

Ee,. 

D.0. meter: 
pH meter: 

2. 

. Number FlshNolume: 
7-d % Mortality: 

IO/ 10 1-
0 

Total Pre-aeration Time (mlns): o-:-'-:-'.:--:--"-'J_,,u=--------
Aeratlon rate adjusted to s,5 ± 1 mL/mln/L? (YIN): y 

... !JnlllJUt!\ld ;$a nm la. WQ . 
Parameters . lnltfal Vi/Q . ·. Adjustm!\lnt 30mlnWQ. 

Temp"C /o-- o ./ /S-v 

pH '1 .. 'h / (, 9 
D.O •. (mg/L) 10 'i)' ./ _I o _....:} 
cond. (µSiem} • 119' / 110s-
Salinity (ppt) ' 0 9 /' () 'i 

Concentration #Survivor~ Temperature ("C) Dissolved Oxygen (mg/L) pH Conductivity 
(µSiem) 

1% v/v) 1 2 4 24 48 12· 96 0 24 48 72 96 0 24 48 72 96 0 24 48 72 96 0 9Q 

(ti (o /O 10 {.J IS"" f:),o f "'O //),-• IS- 0 \0·"' 9,9 (o/> ~.'\ 9.S (, .9 '};" <. .~ i~ 7,,., lq sS 
100 /o ·~ 

]D /0 /:)°:U 16\b tSIJ 1f..• ;t;.J 10.0 9,,f '1 'I OJ.I\ q?, . 1 1 fv 7, t '!,, 11, • .,, l, '- n1~ [ 11.J> 

' 

, 

Jnltlals ,...., ,,_ 
'"" t~ E:C. . ' - ~v a- Et . 

·~ 
\;1; t'.t. ~( . . - t,(, 'ft.- f,:(._ ;::._ 

Sample Description/Comments: C~l0r(et<, Cl•Cir, l::i</0c,r/e111 /J0 puf,','1/c\H{ 
r--

Fish Description at 96 h AM ·fu "'- D'-f p{!hr kPid-1~ Number of Stressed Fish at 96 h r 
OtherObservatlons· .. _ --------------------------------------------

Reviewed by: ~- Date Reviewed: ~ ?IP, ~I(.:, 

Version 2.3; Issued February 29, 2016- Nautllus Envlronmentaf Company rnc. 



Daphnia magna Summary Sheet 

Client: 

Work Order No.: 

Sample Information: 

Sample ID: E\l_Gc,t,..._ wS.-2Dlb-cl-1'S-N 
Sample Date: "$-i\;;j I?:>; £.-ol I, 
Date Received: ") vL\ \ S, 2.D\ jO 
Sample Volume: __ '1.=,_7'_,lc.:L...=------

Test Organism Information: 

Broodstock No.: 

Age of young (Day 0): <24 h 

Avg No. young per brood in previous 7 d: 

Mortality(%) in previous 7 d: 0 
Days to first brood: 

NaCl Reference Toxicant Results: 

Reference Toxicant ID: 

Stock Solution ID: 

Date Initiated: 

48-h LC50 (95% CL): 

Start Date/Time: ".$0\y IS 1 1-0 l\J <:? l'-\-Z...5~ 
Test Species: -.,-,.-"'D"'~"'p"-'h'!:'m"'·a-'-m"'a"'g"'n"'a ___ _ 

Set up by: _\_,_\"\-'-L---')µ.~~w~P __ 

Test Validity Criteria: 

;::: 90% mean control survival {no more than 2 
mortalities in any control replicate) 

WQRanges: 

T (°C) = 20 ± 2; DO (mg/L) = 3.6 to 9.4; pH = 6 to 8.5 

g/LNaCL 

Reference Toxicant Mean and Historical Range:•.\_ 'I, ( ?>, 'L-S, 1 ) g/L NaCL 

Reference Toxicant CV(%): _..!\~------------

Test Results: 

Reviewed by: Date reviewed: 

Version 1.3; Issued January 26, 2011 Nautilus Environmental 



Freshwater Acute 
48 Hour Toxicity Test Data Sheet 

Client: 
Sample ID: 
Work Order No.: 

(cd<-.- . Start Date/Time: :T1!J I ~/t /, e fv25;,~ 
E=i/-_ &-t.:?-:ff!i. 2,...Pl!;. .- O"'J-13- tJ No. Organisms/volu.me: 10/200mL I 

/le> TI."' · Test Organism: ,:D:'.:..m=ag>.en!!a!__ _______ _ 
Set up by: '11 '- J J!.c 

I 
Thermometer: fe Mf~n DO meter: Do -2( ~ pH meter: p\-\-1 /?:, . Cond./Salinity: C.- 2.('.::, 

Concentration Number of 
Live Organisms 

Rep 

24 48 

A {o /0 
B /D ro 

No. 
Immobilized 

48 
Ii> 

0 

Temperature 
('C) 

Dissolved oxygen 
(mg/L) 

pH Conductivity 
(µSiem) 

0.24480244802448 0 48 

c /0 (SJ D 

D 1------l--':!...-t.L---j_!.;;-.j-_ _;;::__--1+,+."-+ '<"'1 <"'···"' ..... +1' ,."-'+ •. ·) ·4 ."'.·. ·."" •.. "' •. +.~ ... .-~ .• .. :· . ·•t .. ' 
loo A 

B 

c 
D 

A 

B 
c 
D 

A 

B 

c 
D 

A 

B 

c 
D 

A 

B 
c 
D 

Technician Initials 

/0 10 0 

,Q 10 D 

IO 10 D 

Hardness* Alkalinitv* 

Concentration '(moil as CaCo3\ 

Control IMHW\ (O<:) LL 
Hiahest cone. C:.oo i 'fl, ("\ 
Hardness adiusted 

Comments: 

Sample Description: 

fh':> f'h /'/ .0 'f. ')... f-....., f-;{;, '}.°t J-._'L h '\_, ~ /D::r'i 

<' • I•. \\ : / · > '> ., ' ·} ' 1,.,-..,,.,,. 1 ''·'Y•' '·•·•: '' ''' .::. >• < : 

::_::.,;.- -::_, "<:" '/",:,C: .. -•,• --\:> -; /:•-;·,,"IC'-: ::.:.:;:::::-' :_:,;::'.·:·;; ;<,,::~:>-. ,, -::f-,::.::·c' i:-:;""c •' '":··,:•_\;'. ' .. , -, "' ::,·: 

1; ....... . : : , ... ··.:-:+·•• '., f, .... ... ....... 
... · .. ': ....... ·•·••• >< 

' .•.. 
. : .. ~ :'>,;; ::. 0:: .,. 

' •,-, 

··········•·· 
... ... ' ,.,, .... -,•; 

' 

. 

' · .... '"' 

' 0 _.,>·• .•···· ' ·. <. \ ·• . ,,•: .. '-'. '•.•,. /'o,,; o''· : L'> ... >_. ·•.J 

Ah ,,_ II-- - ~ ,.... A ,,_ ,.._ I ..._ .,.._ 
mma1 u ustment usted (J 

Temo l"C\ /,r.p ./ 

DO rma/Ll 7.1- / 

PH 1--.:Y / 

Cond (uS/cm' • j.JhF'1" /or'( / 
Salinitv rnntl Q,-c< / 

Mortality: Heartbeat checked under microscope ND 

Batch#: oi;, t-1.-IC. 15 7~d previous# young/brood: ~t ~-"'--_Previous 7~d Mortality(%): ,.,.) Day of 1st Brood: 9 
~ Date reviewed: ___ CJ-"-'Vv'-""~:.L--'2-(p-=-<('-'?O""-"--'-f-fo ___ _ Reviewed by: 

Version 1.8; Issued February 29, 2016 
Nautilus Environmental Company Inc. 



Daphnia magna Summary Sheet 

Client: 

Work Order No.: l \.ilb$ 

Sample Information: 

Sample ID: 
Sample Date: 

E.\J_(S-.. \l _wS.-1.&ilo-cl-l's-N 
·'$...i\;j \?:.; <..ol \, 

Date Received: 
Sample Volume: 

Test Organism Information: 

Broodstock No.: 

Age of young (Day 0): <24 h 
Avg No. young per brood in previous 7 d: 
Mortality(%) in previous 7 d: 0 
Days to first brood: 

NaCl Reference ToxicantResults: 

Reference Toxicant ID: 
Stock Solution ID: 
Date Initiated: 

48-h LCSO (95% CL): 

Start Date/Time: 'Su~ 151 7-olb 6? 1:.\1;,oltj 
Test Species: _.,.......=D"'a""ph"'n"'ia"-"'m"'ag,,,n-"'a'-----

Set up by: -'~l'-\~L.._\.__,!4~w~P __ 

Test Validity Criteria: 

~ 90% mean control survival (no more than 2 
mortalities in any control replicate) 

WQRanges: 
T (°C) = 20 ± 2; DO (mg/L) = 3.6 to 9.4; pH = 6 to 8.5 

g/LNaCL 

Reference Toxicant Mean and Historical Range: '-k 7:, ( ?;, 7..-S, 1) g/L NaCL 

Reference Toxicant CV(%): --'-'-""'------------

Test Results: 

Reviewed by: Date reviewed: 

Version 1.3; Issued January 26, 2011 
Nautilus Environmental 



Freshwater Acute 
48 Hour Toxicity Test Data Sheet 

Start DatefTime: ~'49- / C::-lt i. e I Lf',oil\ 
No. Organisms/volume: --'1""0/c:2"'00e.cm:.el=---_,,/ ____ _ 

Test Organism: _,O!.:c.m!!!!lag~n.!Oa!..... _______ _ 

Set up by: '11 '- J Ar=, 
I 

Client: -r u.k.-
Sample ID: E::.i/ _ 6-11 W S _ 
Work Order No.: __ _,_/0=:....7-L:::.h:..:S:__ ______ _ 

Thermometer. DO meter: Do - '2(:, pH meter: pH-1/'3. . Cond./Salinity: C. - 2.. ( S 

Concentration Number of No. 
Temperature Dissolved oxygen pH Conductivity 

Live Organisms Immobilized 
(OC) (mg/L) (µSiem) 

(% \ilv) Rep 

24 48 48 

CJ"" ·ro1 A /0 /o D 

B /0 fo D 

c /0 .[) 0 

D 

loo A IP /D D 

B D /D D 

c 0 0 

D 

A 
B 

c 
D 

A 
B 

c 
D 

A 
B 

c 
D 

A 
B 

c 
D 

Technician Initials A>-

1mua1 ustmenr usreu '" Hardness* A!kalin*'•* Temp (°C) ·~ .;:> ,,/ 

Concentration 'Im< IL as CaCo3\ DO lmo/L\ 'i',"V / 

Control IMH''" (;>O l-, (., nH ~ / 
Hiahest cone. '1'f.o '2.-5, )...- Cond luS/cm i j'-3? ./ 
Hardness adiusted Salinitv lnnt\ O."l / 

Comments: 
Mortality: Heartbeat checked under microscope 

Sample Description: 

Batch#: 0 C, i:z ... 1<.. !S 

c(;s.r, I _ '"'° C;, U'.hN \ '\JJ 0 cLo •\I' i Ao pc, rfl C v\ 6\. f < 5> 

Reviewed by: 

7--0 previous# young/brood: I(,. p 11') 9 _ revious 7-d Mortality(%): r ' Day of 1st Brood: 

----....:~=::::... ______ Date reviewed: · dwl!J -z.t/;>1 "'#i)/f,;, 
Version 1,8; Issued February 29, 2016 

Nautilus Envlronmental Company lnc, 



Daphnia magna Summary Sheet 

Client: 

Work Order No.: 

Sample Information: 

Sample ID: 

Sample Date: 

E.\i_gq -W~-'2Dlk~l-1)-N 
::Sv\;j \'.>, £..ol \, 

Date Received: 

Sample Volume: 

Test Organism Information: 

Broodstock No.: 

Age of young (Day 0): <24 h 

Avg No. young per brood in previous 7 d: 

Mortality(%) in previous 7 d: 0 
Days to first brood: 

NaCl Reference ToxicantResults: 

Reference Toxicant ID: 

Stock Solution ID: 

Date Initiated: 

48-h LC50 (95% CL): 

Start Date/Time: 'Juhi IS1 ?--ollp (}! 1l\3S~ 
Test Species: _~-"D"'~"'ph"'n"'iae..m=ag.,n.:::a,__ __ _ 

Set up by: _\~\'-i\~L~\ .... ~~IN~P--

Test Validity Criteria: 

~ 90% mean control survival (no more than 2 
mortalities in any control replicate) 

WQRanges: 
T (°C) = 20 ± 2; DO (mg/L) = 3.6 to 9.4; pH = 6 to 8.5 

g/LNaCL 

Reference Toxicant Mean and Historical Range:'-\,). (3>, 1.-S,1) g/L NaCL 
Reference Toxicant CV(%): --'l.,,;t_ __________ _ 

Test Results: 

Reviewed by: 
Date reviewed: 

Version 1.3; Issued January 26, 2011 

Nautilus Environmental 



Freshwater Acute 
48 Hour Toxicity Test Data Sheet 

Client: {qk., 
Sample ID: £:.!/_ <%1 vi$_ 
Work Order No.: __ _,_! fc;=-';/-'-"'!...:'S:__ ______ _ 

Start Date!Time: __ ...::J::..~;;,..;t...:l~~,.,ftOL.l!/,_,e"'-"--\'f_~ '>L-i 
No. Organisms/volume: 10/200ml / 

Test Organism: .!::D~.m~ag~n~a~--------
Set up by: '1'1'- /At-> 

I 

Thermometer: fe MJP'-\ 1 DO meter: Do -2(; pH meter: . Cond./Salinity: C..- 2(:-, 

Concentration Number of 
No. 

Temperature Dissolved oxygen pH Conductivity 

Live Organisms 
Immobilized 

("C) (mg/l) (µSiem) 

l:i~ '11v) Rep 

24 48 

('.pf" ·rol A 0 0 

B 10 0 

c 0 0 

D 

loo A D 0 

B 0 D 

c p 0 0 

D 

A 
B 
c 
D 

A 
B 
c 
D 

A 

B 
c 
D 

A 
B 
c 
D 

Technician Initials A- />-

in11a1 ;..;.mus1men 1-\0IUS e VVW 

Hardness" Alkalinitv' Temo l'C\ IA"' _,, ... --··' 
Concentration 'Im /Las CaCo3l DO lma/Ll "/.~ ,,./ 
Control IMHW\ (00 r~<O 
Hiahest cone. lo~o "21 'O 

oH +9 ./ 
~ 

Cond luS/cm I /l-9 ~ ./ 
Hardness adiusted . 

Salinitv fnn(\ o."I / 

Comments: 
Mortality: Heartbeat checked under microscope N 0 

Sample Description: 

Batch#: 0 b i:z .. j{. IS 
d.iw-· tvo c.olov 1 >'\P .,J.,0vr1 /Vo ,ea...r+(0)Cl.f<S.. 

Reviewed by: 

7-d previous#young/brood: ((,.,, p · 7 d M ,v) 9 ~ rev1ous - ortality (%): r Day of 1st Brood:. __ __,_ __ 

----->~"'-""--------- Date reviewed: · ~ ~r Po f 0 
Version 1.8; Issued February 29, 2016 

Nautilus Environmental Company Inc. 



Client: ·\~°'-

W.0.#: \b':\bS: Hardness and Alkalinity Datasheet 

Alkalinity Hardness 

Volume of 
Sample (ml) 0.02N (ml) of 0.02N Sample 0.01M Total 
Volume HCUH,so, HCUH,so, Total Alkalinity Volume EDTA Hardness 

Sample ID Sample Date (ml) used to pH 4.5 used to pH 4.2 (mg/lCaC03) (ml) Used (ml) (mg/l CaC03) Technician 

e..L \it:L..WS _ZO\h"{i.\-1~fi .. S0\"\\Silb 'i<> '\. 7.. q. I.\ t8c w\l> $'. 0 soo j:,( 

i:°:;.l."1:A .\,JS :Xi\v-t:\-\1.IJ I \\. g \•Lo '.k}i q.g qg., 

B;_ \?,C;.t _Wi.'lc(~-· o ·H'lr '1...- \l. \ \\.) .J.lS 
' "' t0·3 iO~u '" 

f'\\.\w ' II So '3:.«-j ~> Co!O 'So s.o foo 'lvv1.--

Notes: ©:,CA~\& vl11M¥!0\ "'1 ~rt ~~\'tf "if> l-O()i,,L 

Reviewed by: eft:/ 
Date Reviewed: <Ju.16:J ,/>S-: 7-0L(,, 

' 

Version 1.0 Issued June 26, 2006 Nautilus Environmental 



~ 

Teck 
cocm: I 20160713 TURNAROUND TIME, RUSH. 

·'~~b:lli'C:io:Jll~;zs":" .'. ' mm!.--~lfW!1£&E_i-/6. 'F)J "'"i?@;!J1@filj(.J?!Xili'A7I.: M wr .Xi·iJJ, &f.:>JlfHE JNW;-
Facility Nanto/ Jobff, Elh'l<lw Operntions Lab Name Nauhh~ E11v1ronn1"fltol 

e---,. -~-~---~:~~~:n.!:;j~;~;;~::~~~ ... --. ·--- ····- ----- ·--- ---===---~~c~::~;~~~11menta1_" ___ .. 
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citv Sporwood j!'._ro,;"'" IBC Cilyillurmby '1Pm•ir>:O nc 

1
------ roslol_\;_~de __ X_lC4Cl •. Jt"•u11<yC"nad• .• ro.ialCotlCIVlA-4N7"- -----~;:;~,;;,~ 

Phone Noiubcr 1-250-81i5-5289 Phone 
~ " 'i x :Ii ; E'YA;! · -; :21lli.._fic0dzt21tys2t'iik'\0£'~ 

I I I 
I 

I 

Sam11lc1D Sample l,oq\i911_ 

(j) EV_GC2_ WS_2016-07:t;:-N EV_GC2 

~ 
-·--------

EV_GTl_WS_2016-07-13::;-~ 

\ EV _BC~'"'~VS_2016-~7-13_N 

EV GTI 

EV .BCI 

f 
l 

c 

i 

~ ill 
:ir 

I 

2016107/1~3 -7 •ID t " I : --- zc " ' 
20i6ffl1113 ' 'l? :. __ ._,c --'~f :::_,·-, 

t2+20161:711351 '. oo ~' 

1---1.j - ---=$ 1-- --+--= f 
f----·---···· ' --~ -11 

I : --- - I - ----r--1-

r=-~-----=f=-- - -----, -__ I -+-+r-
t Toto] I _,; 

(,W.'ti@M GS/S1<1 MkhttJctRl.N&i::Bfil'. 

- . , ·.2 -:-- ,/:;,,i 

: ! _: i I 1*~~ 
' .. -. -- . --t-. -- I . ···-

~i=L_g~~-- .. _-- -, 
',\\'~---= + I +_=f_ · l f-1-H-.. -=t=t--t-=t=-J ·1 -1 T~ ·-···· --t-- ~--1·-. i -- ... --.------- -"""' - . ' -~ : . 

>ImF il,'ih\'iU« llBYfOOiliXiffiJNif.?.J11t'~1:;/jlJJi§t.0f;;f;;s!N;\frP..&-fiN: 

To~i<ity 96-llr/48-llR m96_llrRnl~howTrout pos</foil & "8 Jlr D"pitnfa po•<ffojl t-·-... ·~- I f;-t~A,t,LI, £...~ " -~..... . . J-f;;~ f .~fl.{:,.--·@ f-1-r-. /{-' 
(lhphmlotc.ting1<>oe<urotl-Od"\lr<'"') -- --·- . -·- i! ~ f, --''~''---~ ~ e' . ·--- - I ... lifaM letrnti!Vi -: ---- ... -

'K~jJf,''.Y ?;iJii/!£ 

!-------·-- ___ \'.rionly(2-3busin""'d"""l·W~~!.~J'.f.li.'\f'O (- •-:.,_ 
0 · . ReJl!!.1¥..(\!!'.fi\!li:t X Samplor'• Name :r· J\.lobll # 

_ Emcre<Jlf~.Cl Busincssll;iy!-lDO%>urcl1,j!_£R__ Sam Lor'sSi~naturc r' llot 0 t / ..,__ ! • -
forl:mcroencv<l Dov, ASAP orW.,,kend -C-0n1oclALS r '(_ <fl'im L <~~~{",/!' ~! ! 6 to. .! n 

_/ _,I 

c:;-c;v"'vlx. 9 \:\cl'J{\~V\, 
(.\-!iv 
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[J\,n\t.H\ 

Q 
Wo 0 d )vv \o..z y c,,-\\,c.\ tr\{1, 

Qt)Jv1r\ l\-tl!:r 
':\ 
\:'::) 

C0 
'\.i.\\ 

(;i\o,\z\l 1 

~G 

C\,, 
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Nautilus Environmental Company Inc. 
8664 Commerce Court, Burnaby, BC, Canada, V5A 4N7 |+1 604 420 8773  

 

 
Teck Coal / Elkview Operations Report Date: August 12, 2016 
ATTN: Michael Moore Work Order: 16812 - 16813 
RR1 HWY 3   
Sparwood, BC  
V1C 4C3  

 

Data Report 
  

Species: Rainbow trout (Oncorhynchus mykiss) 
Protocol: EPS 1/RM/13 (Second Ed. 2000 with 2007 & 2016 amendments) 

  
Species: Daphnia magna 

Protocol: EPS 1/RM/14 (Second Ed. 2000 with 2016 amendments) 
 

Table 1. Results for the 96-h rainbow trout acute LC50 toxicity test.   

Sample ID Collection Date and Time 96-h LC50  
(%v/v) 

EV_WRLD_WS_2016-08-02_NP August 2, 2016 @ 1600h >100 
 
 
Table 2. Results for the 48-h Daphnia magna acute LC50 toxicity test. 

Sample ID Collection Date and Time  48-h LC50  
(%v/v) 

EV_WRLD_WS_2016-08-02_NP August 2, 2016 @ 1600h >100 
 
 
 
The tests met performance criteria and there were no deviations from the protocol. The results 
presented in this report relate only to the sample tested.  
 
 
 

 

 
 

 
  Reviewed By: 

Yvonne Lam, B.Sc.  Edmund Canaria, R.P.Bio. 
Laboratory Biologist  Senior Reviewer 

 



Rainbow Trout Summary Sheet 

Client: 

'-I~~ 

-AL& ( TtcJ: .. -t.vo) A O) I I' &11030_~ 
Start Datemme: _IA_.Jf..~ ____ o.:::...;I_ ""--~ 

Work Order No.: 1(0313 Test Species: Oncorhynchus mykiss 

Test Validity Criteria: 
" ?-NP -Ou-O · ;?; 90% control survival 

Lib el1 'll t fli-WR_LP .. wS..l.~il;~ WQ Ranges· ....,...!,,,._. ..,...,._, • 
fl"'d 0 2. /Ho T("C)= 15± 1; DO (mg/L)= 7.0to 10.3; pH= 5.5to 8.5 

Au~ o'"( fib 

Sample Information: 

Sample ID: 

Sample Date: 

Date Received: 

Sample Volume: 

Other: 

Dilution Water: 

Type: Dechlorinated Municipal Tap Water 
Hardness (mg/L CaC03): 

Alkalinity (mg/L CaC03): 

Test Organism Information: 

Batch No.: 

Source: 

No. FishNolume (L): IO/ tiJ 
Loading Density (g/L): 

Mean Length ±SD (mm): 

Mean Weight± SD (g): 

-z.S ~ 3 o Range: _____ ~---
Range: O· 2. '! , o · 'f~ o.3(, 

Zinc Reference Toxicant Results: 

Reference Toxicant ID: 

Stock Solution ID: ;5 Z,,uS 
Date Initiated: 

96-h LC50 (95% CL): 

Reference Toxicant Mean and Historical Range: 
Reference Toxicant CV(%): 1o'. 

Test Results: 

Reviewed by: Date reviewed: 

Version 1.4; Issued May 29, 2015. 
NautHus Environmental Company Inc. 



96-Hour Rainbow Trout Toxicity Test Data Sheet 
~'(\ ( . 

I Client/Project#: 
Sample l.D. 

W.0.# 

~ T tl \<. - t v' 0 ) ..,~, Number FishNolume: I 0 / / 0 
'14c_.,."'I g~n~ 'It I tV.t..>l/.W.w.LZ01i-f1 1; 11j?. 7-d % Mortality: ----.;::-,.""\-'--------

1bSi5 -o6·o·:t_f').f Total Pre-aeration Time (mins): 30 -------------RBT Batch#: 0·11 ° 0 I Aeration rate adjusted to 6.5 ± 1 mUmin/L? (Y/N): y 
Date Collected/Time: _IA QZ./\b ) 

AIA~ o~lll. 10 Sc Ir. ·i~ Undiluted Sample WQ Date Setup/Time: 
Sample Setup By: 

Thermometer: C 2 RAf. 2., 
Cond./Sallnlty-'-: -""2..'----

i::: C-

D.O. meter: 
pH meter: 

Concentration #Survivors 

(% vlv) 1 2 4 24 48 72 96 

(t\ /O (0 /C> I~ 

G.'7S !() Jo 1J [O 

\ 7..5 . 10 /D (0 I' 
7_ s lo IO rJ Io 

c; (l ID /D . I ' 1 ·> 

\ (', {\ /0 10 I" \J 

Initials ,_ ,n.. 'ft, ({\, 

0 

is-.o 
1t-' 

11;·.1 

il~O 

i~~-.1 

If-' 

e:c_ 

Parameters lnitialWQ 

Temp ·c ;S.<> 

2. 
pH 1.1 
D.O. (mg/L) g.;; 
Cond. (µSiem) 102.i 
Salinity (ppl) Q.S 

Temperature (°C) Dissolved Oxygen (mg/L) 

24 48 72 96 0 24 48 72 96 

\;"9 Is-,> ,s,'l /f.' ?.? 9. ~ ~."i 't.~ q.1 
/~."' /"O IS-') 1;» q.q qb '1, 8" 'ti Ci~ \. 
lsw /SI IO. /r. ~ /(-" 9,q ~1:r q <1 q E q,q 
Is• lt;)o IS-~ / '{, .) 1"1.1 l) ') 9. t ~q q,q 

/ S1" rs.o ff'·,<> 1:-..:i '1.1 qb ,,, r q,9 '1~ 
1~-.~ IS-- D !f~u I(;;) ~:1 7'J _ q,q Lq '\ .l\ 

. 

A .• h. ('.:Iv -c, \, Ee. A.. A• f;..i... "v 

Adjustment 30minWQ 

/ 15·" 
/ g.o 

/ X .'I 
/ 102'6 

/ a.S 

pH Conductivity 
(µS/cm) 

0 24 48 72 96 0 96 

b·'l ~~ '.l-.:° 1.J I.• 2.~ ~b 

ll 4--,1 11'1 7- > 7 I I() 11 It 3 
1.1 ;J-_lf )-_1. 1- 'I 7- 2 1io i q,G 
1.s ~I t-.S 1- 6 ·7, Lj '.l.nS ) I.,_ 

7, ~ +,.::i- ;r.b 7. s rG t;"to &ot.. 

"·" ~) f.,O ~ , ., 9,. L t b'L 1b Io)" 

E'.C IL- " 6\....- ~;' 15.C- ..... 

Sample Description/Comments: l;tllid \I_~\\ JvV ub_~h-l li_!1>L..-b1 p\ I -~ •l'h.t. p Ci_ri; 1.v\lt1.-I {5 I O</<>llr I e SS 
T - --1 .,,-- --- -----·~ 

Fish Description at 96 h 
j)., \ \ f\s l1 0.VVCA' [,,_ -t q\-th;\ Number of Stressed Fish at 96 h _ _..<;< ___________ _ 

Other Observations:. _____ -;----------------------------"-----------

Reviewed by: ~ Date Reviewed: Ta 12( z..t>t<--

Version 2.3; Issued February 29, 2016. Nautilus Environmental Company Inc. 



Daphnia magna Summary Sheet 

Client: 

Work Order No.: 

start Date/Time: --Lj),l'!~~ohl'~· 1.__tt'-'-'2.cc..:...:l_,!,,"--"@~1 <f ~S~ 
Test Species: __ }J=ap,,,h!;.n,,,ia,_,m=1g:i:.n:o:a ___ _ 

Set up by: ---''r\'--'--l.-'-1 ~'.S"'S"'"· __ 

Sample Information: 'i"-<-- . . P Test Validity Criteria: 
Ll~o'j•\'\ I \ -oo-OLN. ~ 90% mean control survival (no more than 2 
E;\I_ wf-.L\)-WS-'Ul\ b~ mortalities in any control replicate) 

"'-'-'--'=-'--'=-----'-'<~· 
Sample ID: 

Date Received: WQ Ranges: 
~J'k\' '2.-, ~1 \q Sample Date: 

Sample Volume: T ('C) = 20 ± 2; DO (mg/L) = 3.6 to 9.4; pH = 6 to 8.5 

Test Organism Information: 

Broodstock No.: 

Age of young (Day 0): <24 h 

Avg No. young per brood in previous 7 d: L..\ 
Mortality(%) in previous 7 d: 0 
Days to first brood: 

NaCl Reference Toxicant'Results: 

Reference Toxicant ID: 

Stock Solution ID: \6NC\O \ 
Date Initiated: 

48-h LCSO (95% CL): 3, l2._,C\ - £\. \ ) g/LNaCL 

Reference Toxicant Mean and Historical Range: l\, 2 ( ~' 1- -S- b) g/L NaCL 

Reference Toxicant CV(%): _-1.1-..L __________ _ 

Test Results: 

Reviewed by: Date reviewed: 

Version 1.3; Issued Januar)i 26, 2011 
Nautilus Environmental 



Freshwater Acute 
48 Hour Toxicity Test Data Sheet 

~~ ,,-, I 
Client: .Aftr \ec,\.<. (t;vo1 oS-Dl.~'Jf Start Date/Time: Avo; 7/1£ '-"CI 'fl{<)"\ 
Sample ID: -I" b;f cl';? 9 S'i' --1, E:-Lw-R Lt>. ws -X>\b - No. Organisms/volume: -'1-"t5'-"i2"'-oo"'m"'-L=--------
Work Order No.: 168 i '2 Q'l ;~.to\> Test Organism: "D"'.m"'a"'g"'n"'-a _______ _ 

- o''-"l\. - -
Set up by: YY I /;IT 

Thermometer: -fe "'£' - \' DO meter: 1?0 ~ 'l.I '1:;, pH meter: pH·- i I Z, Cond./Saliniiy: C-2 /_3, 

Concentration 

( '(,, \} 1'1) 

Number of 
Live Organisms 

Rep 

24 48 

A \() •O 

B 

c 
D 
A !fi) /0 

B 

c 
D 
A \10 /D 
B 

c 
D 

A /0 10 

B 

c 
D 

A fo fO 
B 

c 
D 

100 A rO 10 

B 

c 
D 

Technician Initials 

Hardness* 

No. 
Immobilized 

48 
0 

D 

A!kafinitv* 

Concentration 'Im /Las CaCo3\ 

Control (MH\/11\ <\b ;,i 

HiaheSt cone. 6\0 196 
Hardness adiusted ·-

Comments: 

Temperature 
('C) 

Dissolved oxygen 
(mg/L) 

pH Conductivity 
(µSiem) 

0 24 48 0 24 48 0 24 48 0 48 

io- ':i ms 'lo;; B, o "'s, f".1- 7-6 h- ·t--"' 3 G t 31, ') 
J ;, . •<. · .. • .. ,_. 10. ••. '"!.. .. . ...•. 

<> :: .·. . >. .· .. _···· ::-· .·< 1.•i .; I>• < .0:.. "·· .. <.' · .-·· .. · 
,>,;> .•. ;·; •· .•.. · ·.•/,·-·.·•.•: ::>:l.:t,.::-: •••. . ··''·l:'.X:::·:c:· •··>· .. 

·i .. -:~.. . . :·. --- ·- -,. ".. ·-- :_-·:-:.:. ··.: ,,<:·>-;· -<·" --_· i::· •. / ~._._, ,-:,.:_ :-:.··:.-:--X,'.-.:::; ... 

.. -··." - ,~---_ .. : ___ '.'. -.-- ::_._:_,:::·.-_:.·.-,_-;_.: __ ::;:_:-:,' ":,,:-:~..;::·-;,;':.-·:;~-;--: '.>;; ., ,_,.~_,::-.:~:·:::'_: 

l.:"-r' ·,.· ' . • :: · : · · ' '}// ·· .Yr •. · ' '; /:"•;•:> 
Zo· o i<>~ 'lf>P '?,;\ ).' }-,1· ';!. B l~ J:..,v 'is- I <fS'Y 

. ,· . .• . . . ,·· ..... ·· . .... . . . . . 
- . ' -·. -- -.- ::_' .. :: ,_· .,-_ - ' '.' ._-··_ '. ,_'._ ::::~-;;:, .. __ -_:·:·:·.,· -- ,-

20-5 1.a( 10P QO. \i'.iS. ?vb 'f. B '5 i... I 5''1 '2. 5¥"1 
·.. . .· ; . . : ·.;· •.··,. .. . ; ti:t•. ..,.. ;/:, ···.• ;•-:;::•· ·'> :.< 

"l,O .O?o.) v:>/" 10..\ P,.i.\. f-.{, '7·8 r1 q f:.-,/ "?t '-f- 't /.f-' 
;.>· ; i .. ·JL. :, ·' · ... ' '· • ;·}i:(/,' ;2::.:;o:•; , ~ •. ··.'; ;'•• . ,•;o; .. ·:, 

... <•· · ... ; .. ·.·.··. · .. · ,• •.... · ... '.,;• .... •<; ,... ;:;.,: ;. :;-.., •. , .•• ,· 

.- ... · .. ;:-"/ :';,:::_<-:__··. _._: ·."::_.:· __ .. ' .·-::_:/·" - ::<·~_-_/~_::~ .-·_;.::.:<7 I:::'.: ,,•< ·-:--: ·._-: ·,:·:-/Y:· .. ·.:·-::_:. 

20.6 '.D-) '\111° ""v-, Zi<S J'.,f;;.1'.8 ,,() J?,;z_Jo31' /039 
>: ; : . ., j;/<" • ·,. , • · .. ··.·· -;;c ··, ... 

lnl !8 w ' ustment usrea Ll 

Temn l'C) '2-D· 0 ./ 

DO lmo/L\ 
g ,,., 

·D ./ 
oH .,, . p, ./ 

Cond fllS/cm 10515 ./ 

Salinitv Inn!) 0-5 ,/" 

Mortality: Heartbeat checked under microscope /VD 

Sample Description: s,fa~"'{' >\fi\01.., ru~"'~ 

Batch#• Ot\~liof\+'& 7-d previous#young/brood• ?.. \ Previous 7-d Mortality(%): 

Reviewed by: ~ Date reviewed: ___ _,ff<f_"-J._/_"'Z--_,1'--71>--l-C, ___ _ 
Version 1.8: Issued February 29, 2016 

Nautilus Environmental Company Inc. 



'{v..<._ 

Client:-!P!t:S '"'Teck Ct:No) 

W.0.#: \hg\"')_ Hardness and Alkalinity Datasheet 

Alkalinity Hardness 

Volume of 
Sample (ml) 0.02N (ml) of 0.02N Sample 0.01M Total 
Volume HCLIH2S04 HCLIH2S04 Total Alkalinity Volume EDTA Hardness 

Sample ID Sample Date (ml) used to pH 4.5 used to pH 4.2 (mg/lCaC03) (ml) Used (ml) (mg/l CaC03) Technician 
. - -i">..(__f.... ',;]l.'\J 

·~- !\""-.. "111 lo so lO 'I \0 •\.\ 1"1 ki \0111 6-t /;t'O '(L 

tV.lll?LO. INI:. 20\b _e:i-::; ' "-t\IV 
06-0 .... 

M\-\W !>-"':> '-i I 1 lo so ;>.<; "'.lo b'i 9:) l\. 'b C\lo '\>J\L--

.Q Notes. \)i\v.~cli ;;.;, lOO w'- Vi '01 lMlttr 

Reviewed by: ~ Date Reviewed: ~ (-:;l-f Z1)l(p 

Version 1.0 Issued June 26, 2006 Nautilus Environmental 



Teck 
" cocm: Z0160802 TURNAROUND 1lME: 

~'*''-'i~fil\1%)~N; 
FooilityName/ Jobli ElltviewOpe~"""o""o' ___ _ 

I Jo~_J.?es<rHion W~slRailLoopDiceh -------------1C--------.. --·1·-,·-·-·-, I ~"~'' 
I ProJe<IMan•"<r M1chao\Mo= ~ ·" '·---·-~-- .. •"··- - • ' -

I Email Mld1ael.Mooro@te<~-'°"' 

Addreso RR#l HWY# 3 

Cityl SpaJWood ProviJJ<:o BC -··J .,.,. __ , uv'"' 

PostnlCode Vic4c3 Com1try Canoda Po•lalCode V5A4N7 CoLlll\ry crno• 
l-2>0-Ms->289 ---"- --e--~""'-" .. 'i,iC,""°'-"C'"I ==-----~=~~=~+-------------------------; 

Sample ID Sample Looolion 

! EV_WRLD_WS_2016-08-02_NP I E~=~RLD 

j 
~ 

!------"""" -

To,ld<y %-!frl~~-HR"'% Hr Roinl"'"' Tri•U< P"»lfail & ~8 Hr ll"phnia pwi/foU 
\llophini• toiling to<>co•or•t~O dt-i:rco•) 

'~'"''":#filll'. 

, ___ ""---·-· Moriw12-lbusine,,drwsl~~~~~U~~:?I l 
~--··--.. -·-~uerseuoy(! B"•inossDayl-JOOo/osu:.-charnel;K 

For Emer~oncv <I Dav. ASAP or Wtckcnd - Contact ALS 

~ 

!6;00 

j I ~ I I 
2016108/{12 

Toi.I 

--------· 

Somplct'•N•m• Jomo>Boldt 

Samp!ot" Slgna!Uro 

Sot+ ~cr\p.\-\~11 - \l!,L._-\' 1~t\~w I <;;\(%\.it\'1 il>l'I01ti ' 
So<J pos·fl(A.;ktes f l\JO ,,J..,ovf'" 

! 
~ 
:! ~ 
~ llc 

-!--+--+---~-·-···-'---··>----

-i--L I I i --·-·---··------·' 

--+--+---+----!-----------·--··>--·--' 

Mobilo# 

Da!offimo 

~((o\ 

AugU•! 2 20!6 

-/:\tr.~. lf f I \o (& O'\':i'~o"' 

e "5<:51 
GT'"' 

<1""" 

jS'C 2YI L 
! f: 'Z.PL ~~ N'\. 



 

 
8664 Commerce Court, Burnaby, BC V5A 4N7 

 

 

 

Acute Toxicity Test Results 

Sample collected August 8, 2016 
 

Final Report 
 

March 29, 2017 

 
 
 
 
 

Submitted to:    Teck Coal / Elkview Operations 
Elkford, BC 



 
 

 
WO#16836 - 16837 Nautilus Environmental Company Inc. 1 
 

SAMPLE INFORMATION 

Sample ID 

Dates 
Receipt 
temp. Collected Received 

Rainbow 
trout 

test initiation 

Daphnia 
magna  

test initiation 

EV_BC1_WS_2016-08-08_N 08-Aug-16 
at 0930h 

10-Aug-16 
at 0956h 

11-Aug-16 at 
1215h 

12-Aug-16 at 
1520h 14.5°C 

 

TESTS 

• Rainbow trout 96-h LC50 test  
• Daphnia magna 48-h LC50 test 

 

RESULTS 

Toxicity test results 

Sample ID LC50 (%v/v) 
Rainbow trout Daphnia magna 

EV_BC1_WS_2016-08-08_N >100 >100 

 

Data for all samples listed on the chain of custody have been provided in a separate report. 

 

 
 
 
 
 
 
 
 
 
 



 
 

 
WO#16836 - 16837 Nautilus Environmental Company Inc. 2 
 

QA/QC 

QA/QC summary Rainbow trout Daphnia magna 
Reference toxicant LC50 (95% CI) 107.2 (84.1 – 136.5) µg/L Zn1 3.4 (2.9 – 4.1) g/L NaCl2 

Reference toxicant historical mean  
(2 SD range) 55.6 (26.9 – 115.2) µg/L Zn 4.2 (3.2 – 5.6) g/L NaCl 

Reference toxicant CV 44% 15% 

Organism health history Acceptable Acceptable 

Protocol deviations None None 

Water quality range deviations None None 

Control performance Acceptable Acceptable 

Test performance Valid Valid 
1 Test date: August 9, 2016; 2 Test Date: August 10, 2016, LC = Lethal Concentration, SD = Standard Deviation,  
CV = Coefficient of Variation 
 
 
 
 
 

       
Report By:  Reviewed By: 
Yvonne Lam, B.Sc.  Edmund Canaria, R.P.Bio 
Laboratory Biologist  Senior Analyst 

 

 

 

 

 
 
This report has been prepared by Nautilus Environmental Company Inc. based on data and/or samples 
provided by our client and the results of this study are for their sole benefit.  Any reliance on the data by a 
third party is at the sole and exclusive risk of that party.  The results presented here relate only to the 
samples tested. 



 
 

 
 

 

APPENDIX A – Summary of test conditions 



 
 

 
 

Table 1. Summary of test conditions: 96-h rainbow trout (Oncorhynchus mykiss) 
LC50 test. 

Test species Oncorhynchus mykiss 
Organism source Hatchery  
Organism age Juvenile 
Test type Static 
Test duration 96 hours 
Test vessel 20-L glass aquarium 
Test volume 10 to 20 L (depending on size of fish) 
Test solution depth ≥15 cm 
Test concentrations Five concentrations, plus laboratory control 
Test replicates 1 per treatment 
Number of organisms 10 per replicate 
Control/dilution water Dechlorinated Metro Vancouver municipal tapwater 
Test solution renewal None 
Test temperature 15 ± 1°C 
Feeding None 
Light intensity 100 to 500 lux 
Photoperiod 16 hours light / 8 hours dark 
Aeration 6.5 ± 1 mL/min/L 

Test measurements 

Temperature, dissolved oxygen and pH measured daily; 
salinity measured in the undiluted sample at test initiation; 
conductivity measured at test initiation and termination; 
survival checked daily 

Test protocol 
Environment Canada (2000), EPS 1/RM/13, with 2007 & 2016 
amendments 

Statistical software CETIS Version 1.8.7 
Test endpoints Survival (96-hour LC50) 
Test acceptability criterion for controls Survival ≥90% 
Reference toxicant Zinc (added as ZnCl2) 

 

 

 

 

 



 
 

 
 

Table 2. Summary of test conditions: 48-h Daphnia magna LC50 test. 

Test species Daphnia magna 
Organism source In-house culture 
Organism age <24-hour old neonates 
Test type Static 
Test duration 48 hours 
Test vessel 250-mL glass beaker 
Test volume 200 mL 
Test solution depth 6 cm 
Test concentrations Five concentrations, plus laboratory control 
Test replicates 1 per treatment 
Number of organisms 10 per replicate 
Control/dilution water Moderately-hard reconstituted water + 2.5 µg/L Se 
Test solution renewal None 
Test temperature 20 ± 2°C 
Feeding None 
Light intensity 400 to 800 lux 
Photoperiod 16 hours light / 8 hours dark 
Aeration None 

Test measurements 

Temperature, dissolved oxygen and pH measured daily; 
salinity, hardness and alkalinity measured in the undiluted 
sample at test initiation; conductivity measured at test 
initiation and termination; survival checked daily 

Test protocol 
Environment Canada (2000), EPS 1/RM/14, with 2016 
amendments 

Statistical software CETIS Version 1.8.7 
Test endpoints Survival (48-hour LC50) 
Test acceptability criterion for controls Survival ≥90% 
Reference toxicant Sodium chloride (NaCl) 

 



 
 

 
 

APPENDIX B – Toxicity test data 



Rainbow Trout Summary Sheet 

Client: 

Work Order No.: 

1 e.c\<_ (_ 0 °' \ LE_ Vo) 

1083/a 

Sample Information: 

Sample ID: E\J_ \)U_lfll'.).1o 16-0%-0'(,_N 
t\\J\j ?:, ll(o Sample Date: 

Date Received: 

Sample Volume: 'L X'Lo L 
Other: 

Dilution Water: 

I\ I /I I /;:;\ I z_ \ 5 \,.,, 
Start Date/Time: _1_1\/\_,.j.,,· _ 1 ____ \D_\_ •v __ _ 

Test Species: Oncorhynchus mykiss 

Test Validity Criteria: 

~ 90% control survival 

WQRanges: 
T ('C) = 15 ± 1; DO (mg/l) = 7.0 to 10.3; pH = 5.5 to 8.5 

Type: Dechlorinated Municipal Tap Water 
Hardness (mg/L CaC03): 

Alkalinity (mg/L CaC03): 

Test Organism Information: 

Batch No.: 

Source: 

No. FishNolume (L): 
Loading Density (g/L): 

·Mean Length ±SD (mm): 
Mean Weight± SD (g): 

Zinc Reference Toxicant Results: 

Reference Toxicant ID: 
Stock Solution ID: · 

Date Initiated: 

96-h LC50 (95% CL): 

I I 
I I 

10/10L 
0.3'.L 

0·32- + o vS 

15 Zn OS 

Reference Toxicant Mean and Historical Range: 
Reference Toxicant CV(%): 

Test Results: 

Reviewed by: 

Version 1.4; Issued May 29, 2015. 

'-/ 4 °/o 

Range: 23 - 3 I 
Range: o Z.] -v.~S 

Date reviewed: 

Nautilus Environmental Company Inc. 



96-Hour Rainbow Trout Toxicity Test Data Sheet 

Client/Project#: 
Sample l.D. 

W.0.# 
RBT Batch#: 

Date Collected/Time: 
Date S~tup/Time: 
Sample Setup By: 

Thermometer: CE R.. # 2., 

Tetk (o.:\\ (t_v0) 
'EV-!rt \ ~ wS;_ z.016-c&·· o'i,./J 

16 9 J' 
l,)11iil,1, 

A"'n ~· I I~ @> 09 5<· h 
A .. 9i II fib '(!»' l'l..jJ~ 

"' 6 c.-

z 
Cond./Salinity: 2----='----

0.0. meter: 
pH meter: 

Number FishNolume: 
7-d % Mortality: 

I 0 j 10 
D 

L 

Total Pre-aeration Time (mins): ___ 3:::' ...::O::._ ________ _ 
Aeration rate adjusted to 6.5 ± 1 mL/min/L? (YIN): y 

Undiluted Samele WQ 
Parameters lnitialWQ Adjustment 30minWQ 

Temp•c /$.0 / g:; 
pH l\'" / g . .,, 
D.O. (mg/L) q.'?,... / q.rt 
Cond. (µSiem) II i:'? / 1·1.;'1 
Salinity (ppt) ()',1 / " . 1 

Concentration #Survivor~ Temperature (°C) Dissolved Oxygen (mg/L) pH Conductivity 
(µSiem) 

1% v/v) 1 2 4 24 48 72 96 0 24 48 72 96 0 24 48 72 96 0 24 48 72 96 0 96 

( "t \ 10 fo 10 10 f~.o /( • .0 (510 I:>:," IS.o 'J: & q. '\ q 1' 4. 9 'l i L'\ '·1 :i.,o ,_ '1 6 1 )>.. )~ 

fo,Z.S /0 /0 {D 10 1\»> /[:"'-J '$';!!) i5)'0 ,,._, 1i i~· 0 fj t 1£ " r \· 1· 0 1- t :i., I :+., 0 7, 7 1 ·15 \C/5 
l'Z.S . 10 It> /o Io ,1:0 ,r...o . 

t=i1°' IS\.~ /(:_iJ tG •0 '(.I\ 9ti 411' q.1 i.4 I. '1 +:J ~( 1 b )ib sz} 
7.S la //) (O lo Jf-' {ln_.;} 1$'> -0. 'S\o /r:o ii:; .Ci 1.1 t;;J l) b "!.\ 1- 1 1 b ~6 r'f' J 17 SS1 s G. ') 

t; 1' 1• /o '" ID fj~,/I /J)..! rS)" 6\<> t(,..:1 /<"0 I•· o t;,J q.'.1- q. £ ~.i) 7, g '.)\ t. }.1- z 5 '113 1 oo~ 
l Q(\ I a /() /.0 10 IJ'·" /'(,A) '"'> (!?j:> ft/1 1/11'. ~-~ 9/1 0:1" q.i g." 1~.1 ~'1 1-:0 z ~ 1:ir1 i 7 6 'I 

·~~ 

Initials f!v A A- 1v<- E:C. ;;:..t ,_ ·- ·u .. Sc. Et..- "- ... ~ .... E'.C °$\,;' /).., """" ""' EC. iv~ 

Sample Description/Comments: Ci tr"_, _Lol·'' It s1L.S."-'"'~ ~,,.,}1\"\A.. ~ <5 1 O(joc.rb 1 
~·-------i 

Fish Description at 96 h A\\ f ;s, ~\ °'I?~ ftr,v k el\ \-th/ Number of Stressed Fish at 96 h y 

Other Observations: 
--------------------------------~~---~----~---~ 

~ Reviewed by: ------------ Date Reviewed: ~ 1'8, ~f,,(p 
Version 2.3; Issued February 29, 2016 Nautilus Envlronmental Company Inc. 



Daphnia magna Summary Sheet 

Client: 

Work Order No.: 

Sample Information: 

Sample ID: 

Sample Date: 

Date Received: 

f\i_ \k\-ws_ 2016~-o6~iV 
A~ 'B

1 
'2.0lb 

Sample Volume: 

Test Organism Information: 

Broodstock No.: 

Age of young (Day 0): <24 h 

Avg No. young per brood in previous 7 d: 

Mortality(%) in previous 7 d: 0 
Days to first brood: 

NaCl Reference Toxicant Results: 

Reference Toxicant ID: 

Stock Solution ID: lbN~O\ 
Date Initiated: 

48-h LCSO (95% CL): 

Start Datemme: A~~f rz.. ! 2.ol lo @ iS2..<l~ 
Test Species: __ _,O'-'a'"p"'h"'m"'·a-'m"'a~g"'n"'a ___ _ 

Set up by: __ '~''~l~L~----

Test Validity Criteria: 

~ 90% mean control survival and/or mobility and S2 
daphnids exibit immobility and/or mortality in any 

single control replicate. 

WQRanges: 
T (°C) = 20 ± 2; DO (mg/L) = 3.6 to 9.4; pH = 6 to 8.5 

Reference Toxicant Mean and Historical Range: l\:, 1.. ( 3, 2~ S. lo) g/L NaCL 

Reference Toxicant CV(%): 15 
-'-""'--~~~~~~~~~~-

Test Results: 

Reviewed by: Date reviewed: 

Version 1.5; issued Sep. 30, 2015 Nautilus Environmental Company Inc. 



Client: 
Sample ID: 
Work Order No.: 

StartDate!Time: f\"!!~ !CZ h?lb (?)SW~ 
No. Organisms/volume: -'1"'0lc:220t"'O"'m""L=----'-----

Test Organism: "'D"'.m-"a"'g"'n"'a _______ _ 
Set up by: )ML 

Thermometer: -\"~Mf?· -n DO meter: ]?O - 1f7:> pH meter: pH - ll 'Z, Cond./Saliniiy: C-2 /_3, 

Concentration 

, ""'S• 
'""' . .t:: 

Number of 
Live Organisms 

Rep 

A 

B 
c 
D 

A 

B 

c 
D 

48 

{'2...S A /0 JO 

B 

aO 

c 
D 
A JO /0 
B 
c 
D 
A /f? 0 

B 

c 
D 

A 

B 
c 
D 

!7 I'=' 

· Technician Initials 

Hardness* 

No. 
Immobilized 

48 

0 

0 

Alkalinitv• 

Concentration •tmr IL as CaCo3\ 

Control (MHW\ i 0'0 'lb 
HiaheSt cone. Io L.D 'L'-\ l. 
Hardness adlusted 

Comments: 

Temperature 
('C) 

Temo l'C\ 

DO (mo/L) 

oH 

Cond r11S/cm 

Sallnitv Inn!) 

Dissolved oxygen 
(mg/L) 

mi 1a1 ~ 

'L\,O 
""\, 0 
,, °I 

! llok> 
I>~'\ 

pH 

us em 

/ 

/ 

/ 

Conductivtty 
(µSiem) 

us 

/ 
./ 

Mortality: Heartbeat checked under microscope tV r> 

Sample Description: cltw, !'\-<> c.,lt.W- "'"" O<Ao1.1c S\J «hl Jl<VliWl'ifel>. 
I I "..__ \ ~ 1-

Batch#: 011.11 IO'f\<¥1"> 7-d pre~~~oung/brood: '\--v\ Previous 7-d Mortality(%): ___ o __ Dayof1st Brood: _ __,'1.__ 
Reviewed by: W'P' Date reviewed: ___ ..,,!Uef:~-'<J-· '-'; &':<...,.

1 
_"Po""-'"-t"'l,:::..... __ _ 

Version 1.8; Issued February 29, 2016 
Nautilus Environmental Company Inc. 



Client :i;i ( k 
W.0.#: ibB""'i~'f- Hardness and Alkalinity Datasheet 

Alkalinitv Hardness 

Volume of 
Sample (ml) 0.02N (ml) of 0.02N Sample 0.01M Total 
Volume HCUH2S04 HCUH,so, Total Alkalinity Volume EDTA Hardness 

Sample ID Sample Date (ml) used to pH 4.5 used to pH 4.2 (mg/lCaC03) (ml) Used (ml) (mg/l CaC03) Technician 

E,V _ \?.Cl "'"-~:~ .. ; • 1 I\ _,,._ fl') Ill 50 11.... ?, 12..<;" "1.t..>? 10U> 10. 'l. \O"U) -;J'S 

C. V - R r M L..;,.1Sv so \ 1- G 
. 

I() l.lJ 10. 3 los-o -:'.l<:. b.. • l'l_ill \2.0 ') 3-v 
"'2.-o 11.-0·($·il'f>~ ~ 

t"'~ 

iv\~;.. l 1.1. .. 0 \'2.f\b "'-o "'3,_ c, 9..,0 1Co <::::: ()~ .lh; I OD l\vcl 
- ,.,,,,,.. 

Notes: CUJ::>iJvJ.gJ- -±fl I OOIAAL vv/ DX: wOJtJiA 

Reviewed by: ~ Date Reviewed: k& /<2 -Z,Ot(,. 
I 

Version 1.0 Issued June 26, 2006 Nautilus Environmental 



 
 

 
 

APPENDIX C – Chain-of-custody form 



0) 
3 

Teck 
----"' _ ' - _ -7'.:. _· ~Nfilfil®&iJD3¥._li~~=:Z\&L4&biiJiiitiJ,lli,'§ll1!~ 

Fndh!r Name I Job# Elkview Ol"'rallons 

-- lobD'"'criniiou ~20!!~::rl'litch--ROf57"~ r?i!; I~------

COC"'·· TURNAROUND TIME: 

! J>roi'"!.Mit~ Mid10ol Moore ----.--· ....... .,.. j ~m"'J 
---- Email Mlchaol.Moorn@t<!<<.oom .. -------- A' 

l\d<l<e« RR#! HWY# 3 ·---~----·- --\~-·-----··- .... , ... ,_ 

Cilyl Sporwaod IProdn<<. 1~--- j ~"'l""'""v-' 
···p~,;;-,;;·code VIC 4C3 ·-··-··- cuunt~~---1Co11ada _____ ,,,,~-~~~~I Code V>A 4~".-.-... -.. -.-- ;co•o<r; !"""""' 

1-250-S65-52S9 

Sarn ilc ID Sam le L\lcotion 

EV_BCI 

EV_BCMC 
" 
" 

~ 
"-

~ 
2016/08/08 

2016/08/08 

~ l 
I ~ i 0 

" & 
~:30 0 

·-
HS " 

I . -+ t=1~----~---j1--+-I -

T<tddty %-Hr/48-HR~ 96 Hr RllinhowTruut po,.,lf•il & ~S HrDnphnlo pa»lfail 
{D•phlnla to.ting tu occur ot 20 Jcgroos) 

0 
Q;) 

.f-1.l'.<ffi-
Rcyulor(defoull 

_ Priorit;'..(i':jb;;,;no.,; dwsl - 50% surehun 
Emc111cncy !I BusincssD•)'l • !00% '"fS~~I 

Fur l>mcr!!cncv <l Dov ASAf_o_!_~""-~m<J .. , Co1noct ALSi 

So,0\f\ {, oesc.,; z-t<011: 
CJ U\< 1 Co\or\e:SS 1 

<:: )Of\"\C 

(\ U\( I (,\0(\QS\I N 0 

Totol 

S•mplor'• Norn• J""'"'B"!Jt 

s,mplic'< Signature 

10. J level l\. t C5
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Nautilus Environmental Company Inc. 
8664 Commerce Court, Burnaby, BC, Canada, V5A 4N7 |+1 604 420 8773  

 

 
Teck Coal / Elkview Operations Report Date: October 12, 2016 
ATTN: Michael Moore Work Order: 161036 - 161037 
RR1 HWY 3   
Sparwood, BC  
V1C 4C3  

 

Data Report 
  

Species: Rainbow trout (Oncorhynchus mykiss) 
Protocol: EPS 1/RM/13 (Second Ed. 2000 with 2007 & 2016 amendments) 

  
Species: Daphnia magna 

Protocol: EPS 1/RM/14 (Second Ed. 2000 with 2016 amendments) 
 

Table 1. Results for the 96-h rainbow trout acute single-concentration screening toxicity test.  

Sample ID Collection Date and Time Mortality in the 100% v/v 
(%) 

EV_LC1_WS_2016-09-26_N September 26, 2016 @ 1150h 10 
 
 
Table 2. Results for the 48-h Daphnia magna acute single-concentration screening toxicity test. 

Sample ID Collection Date and Time  Mortality in the 100% v/v  
(%) 

EV_LC1_WS_2016-09-26_N September 26, 2016 @ 1150h 0 
 
 
The tests met performance criteria and there were no deviations from the protocol. The results 
presented in this report relate only to the sample tested.  
 
 
 

 

 

 

 
  Reviewed By: 

Yvonne Lam, B.Sc.  Julianna Kalocai, M.Sc., R.P.Bio 
Laboratory Biologist  QA Officer 

 



Rainbow Trout Summary Sheet 

Client: 

Work Order No.: 

Teele LOO\( ( Evo) 

/hlo36 

Sample Information: 

f-V _tc [-IN~-20/b -01·26-IJ 
rEv126 11& 

Sample ID: 

Sample Date: 

Date Received: 

Sample Volume: 

Other: '· 

Dilution Water: 

Start Datemme: (?rt l 0 I I i:J (o0 // .J () t 
Test Species: Oncorhynchus mykiss 

Test Validity Criteria: 

~ 90% control survival 

WQRanges: 

T('C)= 15± 1; DO (mgll)= 7.0to10.3; pH= 5.5to 8.5 

Type: Dechlorinated Municipal Tap Water 
Hardness (mg/L CaC03): 10 
Alkalinity (mg/L CaC03): I I 

Test Organism Information: 

Batch No.: 

Source: 

No. FishNolume (L): 
Loading Density (g/L): 

Mean Length ±SD (mm): 
I) ' <. 

Range: 2~ - J( 
Mean Weight± SD (g): Range: <> ol 1 ~ O. it 3 

Zinc Reference Toxicant Results: 

Reference Toxicant ID: "i2.J Zn. SO 
Stock Solution ID: 

Date Initiated: 

96-h LC50 (95% CL): 

I 

.A<~/ L l_n Reference Toxicant Mean and Historical Range: 

Reference Toxicant CV(%): 

Test Results: I iJ ( W">" r foJdy 
. Jo.,,,,_ E' -

Reviewed by: Date reviewed: ---'-0-'ck--'---'--( i..+l 1"'/h"--
{ 

Version 1.4; Issued May29, 2015. Nautilus Environmental Company Inc. 



96-Hour Rainbow Trout Toxicity Test Data Sheet 

Client/Project#: 
Samplel.D. 

W.0.# 
RBTBatch#: 

Date Collected/Time: 
Date Setup/Time: 
Sample Setup By: 

The.rmometer: C /:: I<.# 2., 

Te ck c,,\ \ c E vO) 
fv~LU-WLt-oll:,-ll~-26 -1-J 

1b103l 
091'+16 

<)~Di 2-(/ lb · @ /t fo h 
C:ent Joli!, COO jiJvh 

E'.G-

z 
Cond./Salinity: 2.. --='----

D.O. meter: 
pH meter: 

Number FishNolume: 
7-d % Mortality: 

10/1L L-
1.s~ 

Total Pre-aeration Time (mins): ---"'-""----------
Aeration rate adjusted to 6.5 ± 1 mUmin/L? (Y/N): y 

Undiluted Sample WQ 
Parameters lnitialWQ Adjustment 30minWQ 

Temp°C f £,'.v / il~V 

pH ·q .11 / 8.0 
0.0. (mg/L) q, 'I / C\Ji 
Cond. (µSiem) f\l)".J. / '1)2. 
Salinity (ppt) I) .!\" I/ () '')'. 

Concentration #Survivors Temperature (°C) Dissolved Oxygen (mg/L) pH Conductivity 
(µSiem) 

(% v/vl 1 2 4 24 48 72 96 0 24 48 72 96 0 24 48 72 96 0 24 48 72 96 0 96 

Ct1 fo /0 /0 /0 I)·' I Sl" ISl't) /f." ;{;,.~ 11,,0, (j,'l 1 "l q \1 

·' ~i ~.o b5 1-.o 1·• 'To 31 Tl 
100 lo 10 10 q If." I~<> m'> 1:;,o 1J.,. (\.'\ ? '1 ir q Q. • v c~ I· &.o <I'-) ~I g, I g. if C\5J. \-\1 . 

Initials A\-'<> Ao. ~ ;t.. E:C.. A 1(;\. (1,.. Et: ~ ~ 1.\ (l,, E.C ~ ....,, "" 
:;'."~ f:C... ?l 

SampleDescription/Comments: (letlv1. (>/orlu~, ""'""-' pc1r-ll1v.ll\te(1 D,i~,,v-/Of , 
)1.1vv\v\0y 

FishDescriptionat96h All"'ft~k mpµev.v V)O !'N.e,\ NumberofStressedFishat96h ---'?'-------------
OlherObservations: ______________________________________________ _ 

Reviewed by: d (91._ Date Reviewed: {}cf' {"/._.,/(Jo 
( 

Version 2.3; Issued February 29, 2016 Nautilus Environmental Company Inc. 



Daphnia magna Summary Sheet 

Client: Start Datemme: s.i.e±g"""6.if :z.,g, , 2.ol b C' I 5"" c:.L, 
I ' 

Work Order No.: Test Species: __ .:;D"'a"'p"'hn"'i~a"'m"'a"'g""n"'a ___ _ 
Set up by: _ __:E0=..::C~/_,_'A-.:..:W:.:..!:P_ 

Sample Information: 

Sample ID: 

Sample Date: 

Date Received: 

Test Validity Criteria: 

~ 90% mean control survival (no more than Z 

mortalities in any control replicate) 

WQRanges: 

&'1-Lc\_WS-'2..o i !o.-e~-2-io..-/0 
3filJt""-W "'b. '2.Pl (, 
5=-!cil2.M.~r ~. <..olb 
2¥1<--Sample Volume: T (°C) = 20 ± 2; DO (mg/L) = 3.6 to 9.4; pH = 6 to 8.5 

Test Organism Information: 

Broodstock No.: o91L\lla\3. 
Age of young (Day 0): <24 h 

Avg No. young per brood in previous 7 d: 

Mortality(%) in previous 7 d: 0 

Days to first brood: 

NaCl Reference Toxicant Results: 

Reference Toxicant ID: 

Stock Solution ID: 
Date Initiated: 

48-h LC50 (95% CL): ~O\{z._f>-s.$) g/LNaCL 

Reference T oxicant Mean and Historical Range~:_'f_._1_(:..7:>_, l_-_S_s_·"")-"'91"'L"'N"'ac,,,L,___ 

Reference Toxicant CV(%): 

Test Results: 

Reviewed by: Date reviewed: __ ..;::O,_t,t_._f v-+-/ (""'''--
/ 

Version 1.3; Issued January 26, 2011 Nautilus Environmental 



Freshwater Acute 
48 Hour Toxicity Test Data Sheet 

l edi E \! ~) Start Date/Time: ~~j'i L
3 (I/+, (i!J I~ 004 Client: 

Sample ID: tV-LC \-WS-"2-'>I i·~q. Lb· No. Organisms/volume:_,1"'01c:2,,;00,,_,m,,,L=--------
I b l <:.Tl Test Organism: .=D"'.m=ag"'n"'a_,,,~-------

Set up by: t.,<-(AvlY 
Work Order No.: 

Thermometer: t.e.rv..p-S DO meter: C>O- "2-I ~ . pH meter: pH-11;. Cond./Salinity: C- 2-( .3 

Concentration 

100 

Number of 
Live Organisms 

Rep 

A 

B 

c 
D 

A 
B 

c 
D 

A 

B 

c 
D 

A 
B 

c 
D 

A 
B 

c 
D 

A 

B 

c 
D 

24 48 

10 l'l) 

\,o lo 
to lo 

10 \n 
[O _I\ Kl 
io ...._,;., \C 

No. 
Immobilized 

48 

() 

D 
0 

1' 

'O 
D 

Technician Initials ~'NI...,'\\_~ \J\~v 

Hardness* Alka!initv" 

Concentration '(me Las CaCo3\ 

Control IMHWl ie O 1 <{ 

Hiahest cone. 'tho Cr. co 
Hardness adiusted 

Comments: 

Temperature 
(°C) 

Dissolved oxygen 
(mg/L) 

pH Conductivity 
(µSiem) 

0 24 48 0 24 48 0 24 48 0 48 

t .. ·~ .,.,,_,(! ;ri-( ~-I. 12,.S il-<L ::i.g 1,\J ,., >'I"' 1'\7 
.. \:? ; •. ·>,\. (.:\!)}'·.;; }'JX.,

1
) .. :;:/ •· ·••· ,,·;;1; '.\C ., · .. 1·:;: 

.··. ') I,.::'·• 0 0 I· ;, •·: , ··:;;;,i ·::.:,:•; :, ;: .·.: 1 · . ":0i:r< •;• ,,, ,cc,; ;/ 
.·•:\ .• :-:. ·... . ;,.,, •· •• :::.: . . •• '.': ·:(<X•"' 

-v>» ,r:;;;u 1~<;" q.~ 'i,Z ~· "f.f 1."1 ~-"D '-?11 1<1:v 
; / '.'..;..I '·' i. ; ; ···::·. •;; .. ·. ' '.; .·;.. ,•; ;,>_?} .· .. • ·. 

l:i.:·:• :··..' '<I • ".-."• ,· >;1.... · .... · ·• :·•·>' \,'•'.)':"'; · ··' < .. ·· . 

,;-..•. .. .... "" ;.·· '"·• :•· 

.. .... .•...... :;,_',,::·:· .. : •: ... '. ..... ..... . '· • ••• . .. 
. ······· 

, .. ·• .:-·: __ ._··:·. "i·i : ·: 
... ''"'' :.c•·· ,, •: " : :.·.,;: 

:: -~--- __ - _,_- ' - .·" .>:.'· -· ·.· : ..• ·.:•' . '•'""'" .,. ' .•. .\' .. :-_-_·_-: ,_-

·,i):, ···:.·; .. \.·. '··. · .. • 

I·.'.•: .. ·.,';.•,.\;, '.,'}/::° 
.:: ... ' ... '' .) ;:.· 

.... '>.•u ;.::,:·:; ~<L• • ,,.. :: i' ·" .; 
·.·::: :: ::.·;;; ;, •;; •';/i', ····· /•> !"•• .. :.: . 

.. ·•· ...• .... ·· ;.;:> ' ·; .)({•;; 

" . 'S"-\ .... ·'\ r;', 'J.::_.-:/'''.:-.:. 

"'. ->)' ,-_; .. . · ,; . .. / .. 

:>· .. '_...•· ............... y;.: · .. ••;"'"}: .. . 
";. ,:, << .J.'.,;(7 'f ~.;;··, 
...... : ·i:\ ; ... '•. ". ......... ' ... , .. " . . :: 

4 \\"-v \\\11.l, f.L ,\N\ ~ .!M\ F_,<. ,\"'1J,\"'1;L tt 

inmai u ustmen "\U US e " 
Temo l"C\ 2,(). 0 

__ ,,.. 
DO lmn/L) 9.o / 

oH 
.. , g ..,.. / 

Cond fuS/cm' tj 9 I / 

Salinitv Inn!) o.i; / 

Sample Description: 

Mortality: Heartbeat checked under microscope 
5<>~ 

[,.ior !U~ 1 .IJ,;. pwf'cnle.i•$1 ()<j~wf'/flJ 

Batch#: oq 14 I{, iJ 7.d previous# young/brood: 2/;; Previous 7·d Mortality (%): __ 0 ___ oay of 1st Brood.• _ _ Z __ _ 
Date reviewed: _____ O~. d::..::..._' _;(.:o.Z,,-1-/.L/zbc__ __ 

Nautilus Environm~ntaf Company Inc. 

Reviewed by: 

Version 1.B; Issued February 29, 2016 



Client T~ r k (EV\J) 

W.0.#: I b I D 11-· Hardness and Alkalinity Datasheet 

Alkalinity Hardness 

Volume of 
Sample (ml) 0.02N (ml) of 0.02N Sample 0.01M Total 

Subsample Date Volume HCUH2S04 HCUH2S04 Total Alkalinity Volume EDTA Hardness 
Sample ID Date Measured (ml) used to pH 4.5 used to pH 4.2 (mg/lCaC03) (ml) Used (ml) (mg/l CaC03) Technician 

fV-lU-t~~ \~IT! &~/lb se.t?fJ/ /1, 10° b ?., (:, 't (:,oO Io e;; 4 .6 460 iL 
-2o\ 6 ·o }<.t1J ' 

. rJ\\-\vJ ":>t,:i\.]£ / lL I c. ·-G'J;f</(I • "S,o -z...~ "-"'I l '-\ 'So ~-0 [o"O '-/v!L_, 
, 

Notes: CJ D;/;cHd fo loO 'Vil w( P· "L wt>t-lev 

Reviewed by: 
J&t-

Date Reviewed: f!) J:. . It.// (o 

I 

Version 1.1 Issued July 28, 2016 Nautilus Environmental Company Inc. 



Teck ~----~ 7- , '"!i!llii1!1Jii111ill•m•t~ ;~IO. _[ '1ill_~ __ fiL,"' -~tabNom"1Nuu1;1,,E"''Lron~~-~ 
-·-- T:itCutotootlKrv<oaPoo~<>;," ===iiirti[ Elkvicw Opornl!on• • . --- .• ·- - EnlUil krysta@nO"~tilusenvironmental.ca 

Monthly ToxicitySampltng --··- /\ddre" 8664 c;;;;""'""' Court __ , .. 

Cmo;, ~.~:'.~.::;;;,,m,_m,, --- ·-- ______ ::1'"e1J,;,,,,"'"'-"''°'" -l ::::::::::::::::::::::::::::::::::::~""'~''~m~olijiRR#I HWY~ J __ .. _____ ,.____ cJ[lum•hr lrro\'Ln 
·-- d ~;-;,--~ ~~ViA4Nl- Ir"""' -- - -·- Cilv ~~,~~] ~ry ~-

Po>!al Code • 

TURNAROUND TIME: 

---'-~ -"'-~ 

1-200-865-5289 

~ 
~ 
:g 

~ 

j I ~ • £ ~ I ! 
0 Sam1>le IO Sampk Localioa 

l 
~ 

~ 
" ' 0 
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8 
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1 
,_:~ I I I I I 
) • I I I I 

~ I ~ E . i ' I I I 
I ' Ii 'l_--i--
- -· I I I I I I • 

EV LCI I 

EV_LC!_WS_2~1_6-09:2_6,,N ~ ---1- '""' ~-~ = 1~~YCt1"'1 t;;;;;;;;;;;~;~~~~~~:~~~~~~:~:::::~ -·m··- ~WUJ!fill~ ::elT Mohilo u 

WO 11:~0 D 

_%Ht R•inhnw Tm• rut 20 dcgre"') Toxioil}' %-llr/4B-!17n~phin!o to•tlng t" "<"' ---- : ------ -- - - ·-·· - : ®lm;"ffi?Jsffi:fi 
" . a hni• P""/fail ;~tfi1Jffi$t®; ' ji, v..., . 

'"""""""''"'D 0 ~ - - - Do;;,-,-,,,,, fdt ~ •_•_•_~~~~~~·,·-~·~·,.~,,•,·.,~, ""x 
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FarEmcrgeno1• <! D"\', ASAP or Weekend -ConUlc! ALS 

Sampler" Nnmc 

s.,nplcr" Slgn•turc 

C\etv, ( oloile~r I (ol'A( 
feui't1Jc-,~fJ 1 od"u,[eU. 

i ! 

Z6 

(]) i bo1tf<!__ 
I h<>lf~ 

fV''::Lwt:th~o-v-. - fv'CIJf 
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Nautilus Environmental Company Inc. 
8664 Commerce Court, Burnaby, BC, Canada, V5A 4N7 |+1 604 420 8773  
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Teck Coal / Elkview Operations Report Date: October 17, 2016 
ATTN: Michael Moore Work Order: 161060 - 161061 
RR1 HWY 3   
Sparwood, BC  
V1C 4C3  

 

Data Report 
  

Species: Rainbow trout (Oncorhynchus mykiss) 
Protocol: EPS 1/RM/13 (Second Ed. 2000 with 2007 & 2016 amendments) 

  
Species: Daphnia magna 

Protocol: EPS 1/RM/14 (Second Ed. 2000 with 2016 amendments) 
 

Table 1. Results for the 96-h rainbow trout acute single-concentration screening toxicity tests.  

Sample ID Collection Date and Time Mortality in the 100% v/v 
(%) 

EV_GC2_WS_2016-10-03_N October 3, 2016 @ 0830h 0 

EV_LC1_WS_2016-10-03_N October 3, 2016 @ 0920h 0 

EV_SM1_WS_2016-10-03_N October 3, 2016 @ 1015h 0 

EV_DC1_WS_2016-10-03_N October 3, 2016 @ 1125h 0 

EV_OC1_WS_2016-10-03_N October 3, 2016 @ 1350h 0 

 
Table 2. Results for the 48-h Daphnia magna acute single-concentration screening toxicity tests. 

Sample ID Collection Date and Time  Mortality in the 100% v/v  
(%) 

EV_GC2_WS_2016-10-03_N October 3, 2016 @ 0830h 3.3 

EV_LC1_WS_2016-10-03_N October 3, 2016 @ 0920h 0 

EV_SM1_WS_2016-10-03_N October 3, 2016 @ 1015h 0 

EV_DC1_WS_2016-10-03_N October 3, 2016 @ 1125h 0 

EV_OC1_WS_2016-10-03_N October 3, 2016 @ 1350h 0 
 
 
 
 
 



WO# 161060 - 161061 

Nautilus Environmental Company Inc. 
8664 Commerce Court, Burnaby, BC, Canada, V5A 4N7 |+1 604 420 8773  

 

2 

 
 
The tests met performance criteria and there were no deviations from the protocol. The results 
presented in this report relate only to the samples tested.  
 
 
 

 

 

 

 
  Reviewed By: 

Yvonne Lam, B.Sc.  Julianna Kalocai, M.Sc., R.P.Bio 
Laboratory Biologist  QA Officer 

 



Rainbow Trout Summary Sheet 

Client: 

Work Order No.: 

Sample Information: 

Sample ID: 

Sample Date: 

Date Received: 

Sample Volume: 

Other:·· •. 

Dilution Water: 

·Tedt.- [r:, "'! (Evo) 
/b!Vbu 

Start Datemme: 

Test Species: Oncorhynchus mykiss 

Test Validity Criteria: 
~ 90% control survival 

WQ Ranges: 
T ('C) = 15 ± 1; DO (mglL) = 7.0 to 10.3; pH= 5.5 to 8.5 

Type: Dechlorinated Municipal Tap Water 
Hardness (mg/L CaCO,): ;o 
Alkalinity (mg/L CaC03): // 

Test Organism lnformatjon: 

Batch No.: 

Source: 

No. FishNolume (L): 

Loading Density (g/L): 

Mean Length ±SD (mm): Range: Z-'f - ] / 
Mean Weight ± SD (g): o. J't ::!: o.l'f- Range: D , 2 J ~ () . 6 o 

Zinc Reference Toxicant Results: 

Reference Toxicant ID: k.J lriSO 
Stock Solution ID: 

Date Initiated: 

96-h. LC50 (95% CL): 'to:t (sz.o-q6 .S) "1jlt.. fn 

Reference Toxicant Mean and Historical Range: 

Reference Toxicant CV(%): 

Test Results: 

Reviewed by: 

Version 1.4; Issued May 29, 2015. 

03. 9 (is .2 -16z.1) ..... g/L l._h 

Date reviewed: (1t • (/-/ { (o 
I 

Nautilus Environmental Company Inc. 



96-Hour Rainbow Trout Toxicity Test Data Sheet 

Client/Project#: Tick (ot\I (r:,,10) 
Sample l.D. 

W.0.# 
E:V - f, (/2 :, Jr.I }_..:-i:_vJ 11 o --i:J L/:1 

RBT Batch#: 

Date Collected/Time: 
Date Setup/Time: 
Sample Setup By: 

Thermometer': CE fZ # 2.., 
Cond.fSallnity,_:_.:;;Z...~--

I b \o~ '' 
o~\41~ 

Oct J // i, _ @> o?;Jo-1,,, 
oct ?:fil~~-cw 0 9jS-J... 

i;:: (.,. 

D.O. meter: 
pH meter: 

2 

Number FishNolume: I 0 / / 2- - L 
7-d % Mortality: ,. i1 '/' 

~~~-"'---~~~~~~~~~ 

Total Pre-aeration Time (mlns): a 
~~~~~~~~~~~~~~ 

Aeration rate adjusted to 6.5 ± 1 mllminlL? (Y/N): 

Undiluted Samole WQ 
Parameters Initial WQ Adjustment 30minWQ 

Temp ·c J!).o / ,5.0 
pH -;i. "I / 1· '1 
b.O. (mg/L) lJJ\ / Cil 
Cond. (µSiem) qi+11 / trt ""' , lf'fb 
Salinity (ppt) Q.) / o.r.-

Concentration #Survivors Temperature ("C) Dissolved Oxygen (nig/L) pH Conductivity 
(µSiem) 

(% v/v\ 1 2 4 24 48 72 96 0 24 48 72 96 0 24 48 72 96 0 24 48 72 96 0 96 

Ct\ 
"" 

'o JD /0 ;l).v \-S-0 ISi~ \S\• 1J-0 q,1 Cf.b 0.f '1.9 q,9 'l·" bJ {, q ';/--£J To ~/.... )'i 
100 {O I 1<> /o { O ;t;:i (S-0 IS\.:> IS\~ /f.O q,1 '\ '1 '!1 q "I 9' 1. ~ ~.l\ o· \ P,l.. ,r.: 3 g:; 14& 7 02'1 

Initials \\)Jv ··- A.,. 0.l EC.. "'"I ~ ,,.,. "'" Ee '"'" . - ~(. £( ',\··· . - . ~ EC.. i!:.(.. 

Sample Description/Comments: Cl ft\,,-, _[ ~lod~SL tJ., J'ikl'.t;IA,f°'-lez, 1'-1~ S;v..tl l 
,- ·-·- -,. --------------, ---- --- ------- -~-T 

Fish Description at 96 h Al/ ft's /A cq·1w'."v1f f'\o Ir~ tel Number of Stressed Fish at 96 h Ji> 
Other Observations: 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

Reviewed by: J{Ju__ . Date Reviewed: ()c_f-. tiff(,, 

Version 2.3; Issued February 29, 2016 · Nautilus Environmental Company Inc. 



Rainbow Trout Summary Sheet 

Client: Start Date/Time: 

Work Order No.: 

T f c.k Co D', I 6:-11 a) 
HI Ob\.) Test Species: Oncorhynchus mykiss 

Sample Information: Test Validity Criteria: 

;.::-- 1 I L l,o I l -- , " ··IJ5-AJ ~ 90% control survival 
Sample ID: ~V-;.,l _lrlj 1 WQ Ranges: 

Sample Date: Q cl 3 ~/ {,. T ('C) = 15±1; DO (mg/L) = 7.0 to 10.3; pH= 5.5 to 8.5 

Date Received: 0 d f" I fo 
Sample Volume: I X i.o L 
Other:·· .•. 

Dilution Water: 

Type: Dechlorinated Municipal Tap Water 
Hardness (mg/L CaC03): iO 
Alkalinity (mg/L CaC03): I I 

Test Organism lnformat.ion: 

Batch No.: 

Source: 

No. FishNolume (L): 10 I i-i1, 
Loading Density (g/L): 

Mean Length ±SD (mm): Range: Z. 't - J f 
Mean Weight± SD (g): Range: o. ¥,- ~ o . .f'"l.--

Zinc Reference Toxicant Results: 

Reference Toxicant ID: 'fb Zn. 50 
Stock Solution ID: 

Date Initiated: 

96-h LC50 (95% CL): 'to.l (sz. a -qb . 3) ""alt.. in 

03.9 (z5.2. -1/iz.1) ,..g/L l.. ... Reference Toxicant Mean and Historical Range: 

Reference Toxicant CV(%): 

Test Results: 

Reviewed by: 

Version 1.4; Issued May 29, 2015, 

Date reviewed: _ __,()"-· "'-ct"'-· ..!.11..i...µ1'¥~"'"---

Naumus Environmental Company Inc. 



Client/Project#: 

96-Hour Rainbow Trout Toxicity Test Data Sheet 

-r\'.d• ("'"'' (i2:.v"') 
£\,-_!._CJ_.._ IV> - tc ;?: :10 :.05 -N 

Number FishNolume: 
7-d % Mortality: 

10/l'L L 
/.Ir Sample l.D. 

W.0.# l!./a~<> 
G~ltt\v 

Total Pre-aeration Time (mlns): ___ __._J_o _________ _ 
RBT Batch#: Aeration rate adjusted to 6.5 :I: 1 mUminfL? (YIN): y 
Date Collected/Time: OLf 7 // ~ @ otf.z·~ 
Date Setup/Time: Ocib lLLn CW-o?fllS-k Undiluteq Samole WQ 
Sample Setup By: 

Thennometer: ( f. fZ # 2., 
Cond.fSallnity: 2. 

---"''"----

i=c. 

0.0. meter: 
pH meter: 

Concentration #Survivors 

(% v/v) 1 2 4 24 48 72 96 

Ct\ 10 /0 /0 /0 

100 10 I~ /0 I u 

Initials ~ ~ ,._ u.-

Sample Description/Comments: 

Parameters Initial WQ Adjustment 
Temp•c iS-o / 

2. 
pH -=;.(, / 
D.O. {mg/L) '1.:'.1- / 
Cond. (µSiem) q,5 / 
Salinity {ppt) 0 .'t / 

Temperature (°C) Dissolved Oxygen (nig/L) pH 

. 

0 24 48 72 96 0 24 48 72 96 0 24 48 
1~·.o I :5l" \;;i~ q,q 'Vo . 

01f qi '';\•~ .:), i G ,Y 5-"J IP 'V1 
if-0 \:S.o kl'!> 151" /J~i> l'i q I• '\i 'i. k q,!{ 9'r ~.i g. l J-1. 

. 

E£(_ \JW'v ,....., W> ~ Et wP ,_ . H E'C \\111.v , .. 
L\-l(l\( I (ol,.r\~\\1 Oc101.11\ e11. No p~.vt.~,, iltiz¢ -

I 

Fish Description at 96 h Al\ f\jk 09WO./ V!of\v\t>d NumberofStressedFishat96h ?5 
other Observations: 

30minWQ 

1(:0 
';.'i, 
'I. q 
'17) 
o.'~ 

Conductivity 
(µS/cm) 

72 96 0 96 

1-0 ·:r.o ~i '\,.. )~ 
p,3 <J.1 (.. ,~ qq,1-

A- I: l- EC.. <,i 

~~~-~~~~~~----~--~~~~--~~--~~~~--~~~~~~~~~-~~-~ 

Reviewed by: (-J (Yt,1.... Date Reviewed: r!J cl · { tf lb 

Version 2.3; Issued February 29, 2016 · Nautilus Environmental Company Inc. 



Rainbow Trout Summary Sheet 

Client: 

Work Order No.: 

Sample Information: 

Te.ck C() oJ (:svo) 

lttolo 

tv 3M 1 ... -hJ{-0u1 t ·-1 ()-Ds.JJ Sample ID: • \ 

Sample Date: /il 
Date Received: 0 Lt ! 
Sample Volume: 
Other:'·_,, 

Dilution Water: 

,.., ,;, f /I / D 0• c;1111~ L. 
Start Datemme: _v_c_,__,,1 \ic.__.=0'-'-\ w ___ r_ 

Test Species: Oncorhynchus mykiss 

Test Validity Criteria: 

~ 90% control survival 

WQ Ranges: 

T ('C); 15±1; DO (mg/L); 7.0 to 10.3; pH; 5.5 to 8.5 

Type: Dechlorinated Municipal Tap Water 
Hardness (mg/L CaC03): ;o 
Alkalinity (mg/L CaC03): I I 

Test Organism lnformat)on: 

Batch No.: 

Source: 

No. FishNolume (L): 10/1i-L-
Loading Density (g/L): 

Mean Length ±SD (mm): Range: 2 1 - 5} 5 + f 
Mean Weight± SD (g): Range: o · J <> ,> • .s-8 
Zinc Reference Toxicant Results: 

Reference Toxicant ID: k.J Zri 50 
Stock Solution ID: 
Date Initiated: 

96-h LC50 (95% CL): 'to .'1 i'sz. o -9b . 3) ,:ey/1.. !n 

Reference Toxicant Mean and Historical Range: 
Reference Toxicant CV(%): 

03.9 (is.z. -11iz.1) ,..9/Ll.J-, 

Test Results: 

Reviewed by: 
Date reviewed: __ (2~rJ~-_·_,_11-'+-'-'I lo..._ __ 

Version 1.4; Issued May 29, 2015, 
Nautilus Environmental Company Inc. 



Client/Project#: 

96-Hour Rainbow Trout Toxicity Test Data Sheet 

Tet!L (i;;4l (Ev.:J} Number FishNolume: 
7-d % Mortality: 

10/ILL 
/. t Sample l.D. 

W.0.# 
RBTBatch#: 

tV.$0

/'/\/ .tJ$-&ult ·/o-o) A.J 
1 t Jol ') 

0~14-11 
Total Pre-aeration Time {mlns): ----""'-'-"----------
Aeration rate adjusted to 6.5 :t 1 ml/min/L? (Y/N): y 

Date Collected/Time: Ofi 3/lb .~ .. /o/$'7::, 
Date Setup/Time: Oct b Ill~-·- ·F __ C}ci_<j.5.h Undiluted Sample WQ 

Sample Setup By: 

Thermometer: C £. R.. 4f 2.., 
Cond.!Sallnity, .:=_..t:Z...=---

t:: C--

D.O. meter: 
pH meter: 

Concentration # Survivori; 

(% v/vl 1 2 4 24 48 72 96 

Ct\ LO Jr:> . " (0 

100 lO 110 Jr> /b 

Initials ~"·' A... ~ 

0 
1S"".o 

1~·.o 

EC. 

Parameters Initial WQ Adjustment 
Temp ·c I). v / 

z. 
pH 8.1.. / 
0.0. (mg/L) 'i'. ;+. / 
Cond. {µSiem) 470 / 
Salinity (pp!) 0. 2,, / 

Temperature (°C) Dissolved Oxygen (nig/L) pH 

24 48 72 96 0 24 48 72 96 0 24 48 
t>o b1<> \;\"' ,s ... ") ll.~ 'l:j iq;. <) 'J ~ E :\· !) IJ. i ,_ ,"! 

\');> IS\> ~" IS",o lq.i 1.P> 'I>') 'Ur 111 r. i ~-l- f?. "Z. J:.J 

\\IN "'.w<> ,,.,. ti.- Et \.\:'' . A.. ....... IOC '-\W.. . . 

Sample Description/Comments: ( l flt~,(~ \.,rle\.11/\l<> } "'V:tt1.dA1 ~s , o<l-ot.1 ..-!HJ 
~ -- ---r- -------------, 

Fish Description at 96 h -A I\ -~~~IA o~V"°'V' \('.•~ cA \ Number of Stressed Fish at 96 h 0 

30minWQ 

I c;.b 
~ .1,, 

'1· ii 
410 

(),2.,. 

Conductivity 
(µSiem) 

72 96 0 96 

f" 1«' ·~"' 31 
!A.'f · q _ lr 410 n6 

. . 4- f:C.. ;::~ 

Other Observations: ______________________________________________ _ 

Reviewed by: ,J 1J'k Date Reviewed: l{)J: · ( tj 10 

Version 2.3; Issued February 29, 2016 Nautilus Envlronmental Company Inc. 



Rainbow Trout Summary Sheet 

Client: 

Work Order No.: Test Species: Oncorhynchus mykiss 

Sample Information: Test Validity Criteria: 

·- r _ ~ ~ 90% control survival 
t,v _ IJ([-\.l'Ji_tcjh·io-~>-N WQ Ranges: Sample ID: 

Sample Date: Oct) // (,, T (°C) = 15 ± 1; DO (mg/L) =7.0 to 10.3; pH= 5.5 to 8.5 

Date Received: 0 1..t ( fl('., 
Sample Volume: 

Other:'·,, 

Dilution Water: 

Type: Dechlorinated Municipal Tap Water 
Hardness (mg/L CaC03): ;o 
Alkalinity (mg/L CaC03): I I 

Test Organism lnformat.ion: 

Batch No.: 

Source: 

No. FishNoiume (L): I 0 f I zl.-
Loading Density (g/L): 

Mean Length ±SD (mm): so + 3 
Mean Weight± SD (g): 

Zinc Reference Toxicant Results: 

Reference Toxicant ID: 'i2..J ln. 50 
Stock Solution ID: 

Date Initiated: 

96-h. LC50 (95% CL): 'to:t <sz.o -q6 .3) 'Wt fn 

Range: __ 2:_Y._. _-_]_)_·· ,,--

Range: ~=-D-· '""2+-~-~ __ o_._,_]~8~· __ 

Reference Toxicant Mean and Historical Range: 03. 9 (zs.2 -162.1) ,...~IL l.." 
Reference Toxicant CV(%): 

Test Results: 

Reviewed by: 
Date reviewed: __ O_c.t __ · ~r-'-1-r{"'l G:......._ 

Version 1.4; Issued May 29, 2015. 
Nautilus Environmental Company Inc. 



96-Hour Rainbow Trout Toxicity Test Data Sheet 

Client/Project#: 1 tc..I.._ Lo ti\ I CEvD) 
Sample l.D. 
W.0.# 
RBTBatch #: 

EV.DC I .-W~·'ZAIL~-10-Dl-µ 
1l1c! 1> 

ol\Nlll 
Date Collected/Time: o c., t J /1 !, (CO 1T1. tt.. 
Date Setup/Time: 
Sample Setup By: 

Thermometer: C f. RAf. 2., 
Cond.fSallnity..:..: -"'2--=----

or16!1l:i ~-oC\~~ 
- i= (,. 

D.O. meter: 
pH meter: 

z 

Number FishNolume: 
7 ·d % Mortality: 

10//2... L 
/,I/ 

Total Pre-aeration Time (mlns): o 
~~~~~~~~~~~~~~ 

Aeration rate adjusted to 6.5 ± 1 mUmin/L? (YIN): y 

Undiluted Sample WQ 
Parameters lnitialWQ Adjustment 30minWQ 

Temp •c 1CD / If-<> 
pH : .lj / Y. .\ 
b.O. (mg/L) '.:r / 'I. 9 
Cond. (µSiem) ' (, . 2. . / 16 7 2. 
Salinity (ppt) 1.V / o.~ 

Concentration #Survivor., Temperature (°C} Dissolved Oxygen (nig/L) pH Conductivity 
(µSiem) 

(% v/v) 1 2 4 24 48 72 96 0 24 48 72 96 0 24 48 72 96 0 24 48 72 96 0 96 

Ct\ bo /0 /D 
IV'(.:_ 

/ft? ~o I ' s.~ is,~ \5\"' 1C·" ~.~ qg 9A· q, 'l q,! 1.i) :J.\ (, 9 1-:" :j.0 5 i.... )1 
100 I'() lo ,.:;, 10 ,r;.o \$·0 ISJO •"'" {:JJ) 1.R 1 '\ 7/J 1,) qr l1 '~:.,, J'...1- ~3 </ . .) l{,7z, Ito~ 

Initials ... l ..... ~ E:C. ~w... 4'» ftv> "" Ee. ~\ ·....._. 
L 1iA- E'.C v..w.. '· . ~. 

;;;. [. EL u 

Sample Description/Comments: C.I to..-, (olQvl~~S, N<> DC.\f t\M \o:fl~, Ud•u.r\.Q() 
,~---~-, 

Fish Description at 96 h All f' § ~ Opp el)\..- II\<> v IM. 1, \ Number of Stressed Fish at 96 h <J5' 

Other Observations:. ___________________________________________ _ 

Reviewed by: J ~ Date Reviewed: 0 J;. _ 15:.,/ I h 
I 

Version 2.3; Issued February 29, 2016 Nautilus Environmental Company Inc. 



Rainbow Trout Summary Sheet 

Client: 

Work Order No.: 

Sample Information: 

Sample ID: 

Sample Date: 

Date Received: 

Sample Volume: 

Other:'· .•. 

Dilution Water: 

~\;_oc (_hJ{ __ &ol 6-10-0J_1J 

7' (,, lb 

Start Date/Time: 0 d b 
Test Species: Oncorhynchus mykiss 

Test Validity Criteria: 
<:: 90% control survival 

WQRanges: 
T ('C) = 15±1; DO (mg/L) = 7.0 to 10.3; pH= 5.5 to 8.5 

Type: Dechlorinated Municipal Tap Water 
Hardness (mg/L CaC03): ;o 
Alkalinity (mg/L CaC03): I I 

Test Organism lnformat.lon: 

Batch No.: 

Source: 

No. FishNolume (L): 
Loading Density (g/L): 

Mean Length ±SD (mm): Range: 2- 7 - 1 / 
Mean Weight ± SD (g): 035 -t- o, n_ Range: _ o, 2{ ~ 0. i 5 

Zinc Reference Toxicant Results: 

Reference Toxicant ID: k.__1 l11SO 
Stock Solution ID: 

Date Initiated: 

96-h LC50 (95% CL): 'to.'1 i'sz.o-96 .S)"§lt..tn 

'lj (zS.2 -l~Z./) ....,g/L l_,,.. Reference Toxicant Mean and Historical Range: 

Reference Toxicant CV(%): 

Test Results: 

Reviewed by: 
Date reviewed: __ _;D:.....:.<.t=---Pcf'--'--!'-!{.!::'.&_ 

Version 1.4; Issued May29, 2015. 
Nautilus Environmental Company Inc. 



96-Hour Rainbow Trout Toxicity Test Data Sheet 

Client/Project#: T t>tk (oc1 I { tlN) 
Sample l.D. 

W.0.# 
RBTBatch#: 

Ev_ o u . w~. i,)1 ~-=to-=-;:i :.i =-t~ 
161 ot o 
00141 L 

Date Collected/Time: Oc.-l 3 /Ii · _ @_ll~~OI: 
Date Setup/Time: o ci {7TJ:~ -c<» -o q LJ ~ l. 
Sample Setup By: Ee.-

Thermometer: C /:: R. # 2., z 
Cond.fSallnlty: 2... --='----

D.O. meter: 
pH meter: 

Number FishNolume: I 0 / / 2-. L 
7 ·d % Mortality: /, I/' 

---~-~-------
Tot a 1 Pre-aeration Time (mlns): ----"""'----------
Aeration rate adjusted to 6.5 ± 1 mllminfL? (YIN): 

Undiluted Sample WQ 
Parameters Initial WQ Adjustment 30mlnWQ 

Temp°C 1i;,:0 / I i:;;o 
pH ·~1.1 / 1·'1 
D.O. (mg/L) 1.':f / q,~ ,,., 
Cond. (µSiem) {, ). '+ / 6'fl..'t 
Salinity (ppt) Q.) / n·> 

Concentration #Survivor~ Temperature (°C) Dissolved Oxygen (rrig/L) pH Conductivity 

. 
(µSiem) 

(% v/v) 1 2 4 24 48 72 96 0 24 48 72 96 0 24 48 72 96 0 24 48 72 96 0 96 

Ct\ /t:J I,., /0 10 i_I.-. 0 \).o IS'l" \,;-;" j[-' (\.~ q, 1 '1 •.f Cf1f 9.~ ':}.-:> I .f-1 (:; '1 1-" 1.0 32' l ?t 
100 1u 10 Jo (0 ;J:o l'YJ 'ii:,~ 161~ If:.' q.f, "1.~ Cj ·1 1;'1 q.~ 'f.q 8·) F-'1 !-. <f' b'~ tir 61 11 

Initials ''"' ,.,.. ~ e:c_ \\11\I.. """ ~ 
~ ... Et \~" A ~ £( IJ\'•I ,, A... i,c EC.. i:L 

Sample Description/Comments: '1 Pl\••"1 C(fAv, ~1• Pc1.-t~~Villll.-tes, o<k>v1rlfq 

Fish Description at 96 h /\\\ -Rs~\ o._~~ ~CV V\o. '\""'°'().. \ Number of Stressed Fish at 96 h ¢ 

Other Observations::_--------------------------------------------

Reviewed by: s.J~ Date Reviewed: OJ. 171/(o 

Version 2.3; Issued February 29, 2016 Nautilus Environmental Company Inc. 



Daphnia magna Summary Sheet 

Client: Start Date/Time: ()0-\-'obR} ~I '.l-0 /!o i2 I~-~ 
Work Order No.: Test Species: __ ;;D~ap~h..e.n!.!!ia;.;m=ag"-n~ac.__ __ _ 

Set up by: __ 'l,_·"i-'-'L=----

Sample Information: 

Sample ID: 
Sample Date: 

Date Received: 

E:"l-<K-i- w~ _w11Q-fc-03_N 
ootob.tr ?, 2oilo 
Oc{obtr s 1. 'lolb 

Test Validity Criteria: 

~ 90% mean control survival (no more than 2 
mortalities in any control replicate} 

WQ Ranges: 

Sample Volume: 2-t<IL- , T (°C) = 20 ± 2; DO (mg/L) = 3.6 to 9.4; pH = 6 to 8.5 

Test Organism Information: 

Broodstock No.: o91'tl\o P\ 
Age of young (Day 0): 

Avg No. young per brood in previous 7 d: 

Mortality(%) in previous 7 d: 

Days to first brood: 

NaCl Reference Toxicant Results: 

Reference Toxicant ID: 

Stock Solution ID: 

Date Initiated: 

48-h LC50 (95% CL): 
~2::h1 ""~r '1.J 2o 11.2_ 
~b\(2])-s.s) ;LNaCL 

Reference Toxicant Mean and Historical Range~:_'f_._1-"(_'.>_,_l _~_S._._S.;)_.,,gl-=.L""N"'ac""L'--
Reference Toxicant CV(%): 

Reviewed by: 

Vers·1on 1.3: Issued Janual)' 26, 2011 Nautilus Environmental 



Freshwater Acute 
48 Hour Toxicity Test Data Sheet 

Client: \t.tok ( ?;vo J Start Date/Time: iDC:toW S 1 '2-01 (o (:? l l.f<t~ 
Sample ID: £\I- (?:,.C. 'Z--WS. -'kif\.·- (0 --o::;J._rJ No. Organisms/volume:--'1""01c:2oe:OO"'m"'L=-------
Work Order No.: Ho lo lo\ Test Organism: "'D°'.m""a"'g"'n';!a _______ _ 

Set up by: 'i'-lL-

Thermometer: OcR 11:-S DO meter: tx:>- ".:> pH meter. p\i--:, Cond./Salinity: C-2 
Concentration Number of No. 

Temperature Dissolved oxygen pH Conductivity 
Live Organisms Immobilized 

(°C) (mg/L) (µSiem) 

('(~ v\v) 
Rep 

24 48 48 0 24 48 0 24 48 0 24 48 0 48 

t·oM:ro\ I A 1!0 to iO 1q,1; \q,<; 11s· &S 00 B.'f l,1 1.b 1 (_ :,;;. 3sg 
B VO (0 0 <,.-: .. -:·:·' ~_\-(:.:·-~-::-' ./,/ ''><· r. ·• : :,c .-,':,, ' '·\ :.·<· ·.' ;.--.<'., .. _., -·· : 

.,:.:-_;,_,,,> 

c LO (·;) 0 ----< - C: -< •i.L·: ':::' ·.: .:. : .. :.·.:. 1- _,::,:.: ~:} -,_,;•_::-.---.·-

: ::_;: .: -: :; .;. ': '::: : .. ·:. 
:: 1-.;;: ,::;;> :,:'J;,_·_• D u :·. :.: .. 

11::10 : A [0 {;O {) ms 1'1, < i~"" L\.o ~" i:l< 11- 11: S-0 L 0 ~~.~ 

B 1() Di 0 ::.::; :c;·· ----_(_.:_,_';::;,; •,, ,, ·: •: : : '.' ·':::. I>: ·-.c.:: >'·:<>•· 
!<! (I :,.+' 1:; ', ;·: •:' '·• .. · ... •:::- ' •:::·~ .. ·· I/• : ::.:;·-c •O -- cc 

'·· . ·,,·- ,_•·:.• ··:>. "-"'" '''"" ·" : :·:·.:.i : . _•,...·:c:•.:.c D ' : IC.::', 

A 
B ':: :,- I>: :: , . r: It o.r;x·> .,,,, ' · .. · ;: ·._· :j_.'.cc .·.- ... 

c >-:<:: ·;. "" ., .. ·,--_:~ : •.: _.-;·::::,,:> '.: :.•: •::,-, :• >:?)• >•; (!' ;, :v-.::;>_'·-.. -._-",, -,,,, 

D -': ::::;~:_,:· ·' : '·,;,;'.' •<'<.• '> h: '•·:. _;,; •.. ,:::-:::,,~- - " ., : :;•: ........... 
: ·; 

A 

B 
.,_.._, .. :,:. , ... ::· . .. '-' ··~-

;, }:, ·•:, ........ · 1:: .. -, ·-,·' 

c :::.:::> ., ::;;.> ' ' '::' 
•· 

' ; ;' •... \ > : ; ,_, 

D : .. , : :•. >'' •;,, ·.· . · .. · .. '' ' ,, : ,; .. '·)'. ..• • .. :: .. : .. :,;:: ·"' ;.. 
·' 

A 

B •"<.: '.»/:,; ·.::-/ i\C ''· 
:· ..... . " //).''_ ... 

c : .. : -'·-. 
' ' ', ' ·.~: ;_- '' .-...... ' .... 

.' ,: ,: •: ..• ' ""'' : >"' -.:::-._:-·''. 
" '~ :'.,'_,; .:'. ' ' 

D ',: ·. '· :':: -: .. , ::: : ., ',.' '.:': .,,.,. c;',; :·,: \: : :: : . 
·· .. :' 

A 
B ::: .. : : :·:.• ·•- ,_., :J:.• > .'/: (: .. '; 1}>\' ......... '':' {'"·'': 

·"·.:'· < :: ;:.: ·,,,.,, .. '··'"'-·- = +,' c •'': I;:',,: :, 
: :. 

D ,,.:•: ;:-, .. ' '.;•} :,,;.; :::::;:,. :• ~ ~ 
_: •_: : .· :: ,,,.., , .. ·::: '· •: .. ,,. 

Technician Initials \.\\l\L \.\11\l , 'i\l\J\.. '-\"' '- '\"-"- '-\'-\l ,\v._i '\'-'1 \\111.L 

""'"" 
\\.'A '-\.""'\;. UV\l_,. "{~ 

m1a u usrment nv1UStea u 
Hardness" Alka!initv" Temn l°C\ i '-~ 

Concentration •rm /Las CaCo3\ DO (moll\ ".o / 
Control (MH"1" fr;) •:J I,-,~ OH ,a / 
Hiahest cone. b <.,.o ") DQ. Cond (uS/cm' '140 / 
Hardness adiusted Salinitv Inn!\ 0' <:., I" 

Comments: Mortality: Heartbeat checked under microscope "I~) 

Sample Description: cl!!2q "--° tb\our 1 "A> ,,;\,,.,,r 1 ""' p~\cv\.tt-rQ) 
Batch#: 0 '\ 14 \ \o I\ 7-d previous# young/brood: {~ Previous 7-d Mortality (o/o): \ 0 Day of 1st Brood: __ ei~--
Reviewed by: Jf;1J_ 

Version 1.8; Issued February 29, 2016 

Date reviewed: ()cf· IY/ I b 
------'--=---'-'-~,~----~ 

Nautilus Environmental Company !nc. 



Daphnia magna Summary Sheet 

Client: 

Work Order No.: lb lob I 

Sample Information: 

Sample ID: f'Ll..C-\ _wS;_'Wlb-lei-03,_i,J 
Sample Date: OQto6,r 3 i 'Z.o I la 
Date Received: Oc{o k.ittr 5 , 1-01 b 
Sample Volume: 2. t< I [.,. ' 

Test Organism Information: 

Broodstock No.: 

Age of young (Day 0): <24 h 

Avg No. young per brood in previous 7 d: 

Mortality(%) in previous 7 d: 10 
Days to first brood: 

NaCl Reference Toxicant Results: 

Reference Toxicant ID: 

Stock Solution ID: 

Date Initiated: 

48-h Leso (95% CL): 

Test Species: __ .::0'.!.:a~ph~n~iaO!..m=ag.,,n-"a'-----
Set up by: __ 'iLj_,_L:::;:_ ___ _ 

Test Validity Criteria: 

~ 90% mean control survival {no more than 2 
mortalities in any control replicate) 

WQ Ranges: 
T (°C) = 20 ± 2; DO (mg/L) = 3.6 to 9.4; pH = 6 to 8.5 

Reference Toxicant Mean and Historical Range: 'f. I l::O, I ·-SS) 
Reference Toxicant CV(%): 

g/L NaCL 

Test Results: 

Reviewed by: Date reviewed: fJd: · rr{l<e 

Version 1.3; Issued January 26, 2011 Nautilus Environmental 



Freshwater Acute 
48 Hour Toxicity Test Data Sheet 

Client: I ~v.;,K c~) Start Datemme: Ot:t'ol3if s. 'WI Co 12 11..fS-ct,,_ 
Sample ID: f\f,_L(, \ -W'°>- -Z...i !,, -to-o3-r} No. Organisms/volume: __,_1,,,0/"'2'"00"'-m'-"L=---------

Work Order No.: ---'1...,h~l"'o'"'b"-1~--------- Test Organism: "'D"'.m-"a:':g"'n:"a _______ _ 
Set up by: ~ L-

Thermometer: CICR "'-S DO meter: DC>- :'.':. pH meter: pH~'? Cond./Salinity: C-2 
Concentration 

I 

100 : 

Number of 
Live Organisms 

Rep 

A 

B 

c 
D 

A 

B 

c 
D 

A 

B 

c 
D 

A 

24 48 

l'O (0 
,o (0 

10 tO 

10 (0<9 

(0 !O cl) 

( -0 tO"' 

No. 
Immobilized 

48 
0 

0 
0 

v 
D 

1. 

Temperature 
(°C) 

Dissolved oxygen 
(mg/L) 

pH Conductivity 
(µSiem) 

0 24 48 0 24 48 0 24 48 0 48 

I<<: : ·: i :• ::<'> "';\•.v.:/:. :,:,:}':'. ,°"i: 1 •. :.i:: ::·;::('· • •. · : 

.. :\ ··.: :•·;>·:~ :.: . •·I·'' [/::: '-.: 

,>, •·.·.·· ·.·•· i::' :;:-; :·.· :. ·. :;·. " ':":£}.:: 
i::· •I . "> L :.:<· ·.::: I•":"/) •··' .. ·.· .• :o:":. "Y>c :!/ :.• . .;··::.}.:·: 

'\::'. : .. ·I···.· ..• :'· i:,:,·, •::.'·':" .. : , 51::•.:•,: ·'''\ ·/. ··. 

·:.:·. ,·•.'.I;,::• .. · .. · .. I'.::''·:::;'..;:-:.:• .. :,,·· . · .. ·•:\: •: .. :· 

D :.:: :.o:::: I ... I'?"] 0: : ····• •.· ' ~ ··· •.. : ::: 
A 

B 

c 
D 
A 

B 
c 
D 

Technician Initials \\'\IJ... '~: , "'i\J\J\.. 

Hardness* Alka!lnitv* 

Concentration •rm1 /Las CaCo3) 

Conlrol (MHW) (DO b-n 
HiQhest cone. S16o SOh 
Hardness adiusted -· 

,' >:~:·\.: ::.<··_,;_~:::; ' --'-:>:.·:.1-- __ ?-/'. :_.}/·.·: ·-:·:· . .-;·\:J:_< :;. :c .,. ' '::~;:_:, _-_.: '; ·; :.'}:) _:,:_: .. ;>_;.:.~:~;--

' ... •.•. i.•:.< :' .>·.1..x: <' .. :. ,.i:'':•· ·2 ·,~::;;:·4· "~'"··~!.i'"·~·.··:.!.i·····4>~·.<.:..=:!.i.I· .. ·. 

.. ;./,.,:·.' . .'-- . ."::-'.·,::,'.;.:,·, :·.'_:,-,_.··, ·o<·:, ·:·. ,:_-_.:·,: ... , '-::,·:·: :,:::>.·~~· ~:.h:--: C-·::-,;_·' ::::,,· ._,; ~::.·:>: . .o,:;_.,J; ;~";\'_-,:L-_:·:>;,_ 

.:>.l<c •'· •.·:.·,;<•""~,; /•y,; .,.·· ,,.;.:, •.. :,.;;;·.·,:'' <.> 

1nil1a1 ••'-" nu1USlmeni us1eu 

Temo ('Cl {'6. "\ / 

DO rmo/L\ '6 I A" 
oH I.-<; A 
Cond (JJS/cm 't<o ~ .// 
Salinitv Inn!) {), <;. ~/ 

Comments: &l fN>C'tp\-t .. ~ o" o::::i""-\.S"'-; l:.sdi..'>. Mortality: Heartbeat checked under microscope ~(o\ 
Sample Description: c\J..t('1 rv;, rJ•vr 1 l\P e:.\.o w- I''"' Qc,<f\w\'l..f~ 

7·d previous# young/brood: ~i~lo'--_Previous 7-d Mortality(%): I 0 Oayof1st8rood:._~8~. __ 

Date reviewed: ©cf - 11- // f, 
-----''--"--..'......!..+1-'--"''---~~~--

Nautilus Environmental Company Inc. 

Reviewed by: 

Version 1.8; Issued February 29, 2016 



Daphnia magna Summary Sheet 

Client: Start DatefTime: Oo\'o~ S, 'J-0 l!o <2 jq$'i>~ 
Work Order No.: Test Species: __ ;:.D:=:ap"'h"'n"'ia'-'m"'a"'g"-n"'a ___ _ 

Sample Information: 

Sample ID: 
Sample Date: 

Date Received: 

E:'L $M \_w~_Wlb-lc-03,_N 
oc{obtr ?:, 'Zollo 
<Dcio brtr S 1, '2-01 b 

Set up by: __ 'IL'l.LL=-----

Test Validity Criteria: 

~ 90% mean control survival (no more than 2 
mortalities in any control replicate) 

WQRanges: 

Sample Volume: ?- !" I L.- T ('C) = 20 :!: 2; DO (mg/L) = 3.6 to 9.4; pH = 6 to 8.5 

Test Organism Information: 

Broodstock No.: 
Age of young (Day 0): <24 h 

Avg No. young per brood in previous 7 d: 
Mortality(%) in previous 7 d: IO 
Days to first brood: 

NaCl Reference Toxicant Results: 

Reference Toxicant ID: 
Stock Solution ID: 
Date Initiated: 
48-h LC50 (95% CL): 

~e:±il ""~ r "l.J , 2o i !&! 
~ui-fS-s->) ~ILNaCL 

Reference Toxicant Mean and Historical Range""':_'f_._l__:l_;_,_l ·_-_S_,_S-")-"'91.=.L'-'-Na,,,c<=L'-
Reference Toxicant CV(%): 

Reviewed by: Date reviewed: ____ (D--'vtc____--'-(:-'+r(-"-lh 

Version 1.3; Issued January 26, 2011 Nautilus Environmental 



Freshwater Acute 
48 Hour Toxicity Test Data Sheet 

Client: \et,k ("&vt> \ Start Datemme: Oe:toi:ltl' S 1 1--0I <0 (.i! 11.f'.>S'~ 
Sample ID: t::V'- '3M l - w'C '2.olJ'o -(<>·-;Lil No. Organisms/volume:-"1"'01~20~0~m~L~------
Work Order No.: !lo! o\O\ Test Organism:"'D"'.m""-a:':g"cn:"a _______ _ 

Set up by: · "' L-

Thermometer: CER lt.S, DO meter: Do - 3> 

Concentration 

pH meter: pH~? 

Temperature 
('C) 

Dissolved oxygen 
(mg/L) 

Cond./Salinity: C-J> 
pH Conductivity 

(µSiem) 

0 24 48 0 24 48 0 24 48 0 48 

; • •. ';' ';,;;• I;; . i :,·'<:/ •' ·• ; ; ~ )', .\./•,>" h'.: 
\~,o 10,,-<, !'\.~ '(;.JiS I· \).v O· I r )..- '-IT> '-f'l1 

I:':·.:: ti) ·•t ' ···: '. . ' · · ;; ;, :;· ;•·; 

A 

B 

c 
D 

Technician Initials 

Hardness* Alkalinity* 
Concentration '(moll as CaCo3) 
Control tMHW\ i«;'Cl l<?<(.!.. 
Hiohest cone. LlB 'Z..z,4 
Hardness adiusted 

Comments: 

Sample Description: 

.;, > ; ./ : I ,:/ ..... ·, ,_I·>·: ·•···· ;,c. I•:: ... •.· ;:: ... J:+·,•· .. 
. ·.• .. '?; <:>1.:> ; •.•·.· .. :'1:;,· x·,: ·::- . •·." ,,:.':.;: . 

1::.'.·i~.>·- .~<:.,_,,·:<1,,--:-;:._-'.:, __ :·:·_:: .-._, ;:' .. :·.· -···· 
1:--:.;·_,'_·:· __ ,· "; · .. _·· '_:·.·>:/.-:.~: 1-:-·'L:>_: :_--'' .... ·.- :::-;:\'~<-- -,. ,.,_ 

-~;;;i: i<. 

~·············. 
.. ·:' . : ; ; ;•, '. ; <;;/,; ··: ..... :.': : '"'"' " ;/' :,.'.::>:: .:. ;-: .. : 

'-\'-'. "- '\"'11. '-\'-\\ o..\'-\L '-\"' \ \\/\\... '"\w \,\V\l. \.\""\;.. v \l\V "\~ 

nma '"''·'lustment USL6U 

Temo t"C\ ['1,0 /' 

DD (molll '8,. ,,,, / 

IPH 16'1 v 
Cond (uS/cm !.i,13 / 
Salinitv Inn!\ QV / 

,. 
~ 

Mortality: Heartbeat checked under microscope ,>e(1<?\ 

Batch#: 0 q 11.\ \ \:i fl; 

Reviewed by: 

7-d previo;;;_glbrood: __ l(o~_Previous 7~d Mortality (0/o): __ j~O ___ Day of 1st Brood:_-t8,___ 

Date reviewed: ---~fJ'-ct'-=---_l_'t('-+'-"/ (.,"-------
Version 1.8; Issued February 29, 2016 

Nautilus Environmental Company Inc, 



Daphnia magna Summary Sheet 

Client: 

Work Order No.: l!o lob I 

Sample Information: 

Sample ID: 

Sample Date: 

Date Received: 

E'l-Dc..1 _w;;;_'.U:llb-lu-o?,_N 
Oclob.tf" ?;, ?.o I lo 
Oc{o~ s\ '.2.olb 

Sample Volume: 2.. t< !(_... 

Test Organism Information: 

Test Species: --""D""ap~h!.!..n~ia!..!m!.!..a"'g"'n"'a ___ _ 
Set up by: __ 'l.L.."1..i...:::L:...-__ _ 

Test Validity Criteria: 

~ 90% mean control survival {no more than 2 
mortalities in any control replicate) 

WQRanges: 
T (°C) = 20 ± 2; DO (mg/L) = 3.6 to 9.4; pH = 6 to 8.5 

Broodstock No.: o91'tllo 
Age of young (Day 0): <24 h 

Avg No. young per brood in previous 7 d: l\o 
Mortality(%) in previous 7 d: 0 
Days to first brood: 

NaCl Reference Toxicant Results: 

Reference Toxicant ID: 

Stock Solution ID: 

Date Initiated: 

48-h LC50 (95% CL): 

Reference Toxicant Mean and Historical Range: 'f. 1 l ~'I~ SS) 
Reference Toxicant CV(%): 

g/L NaCL 

Reviewed by: Date reviewed: Od. rrf l (; -------"-+1""--

Version 1.3; Issued January 26, 2011 Nautilus Environmental 



Freshwater Acute 
48 Hour Toxicity Test Data Sheet 

Client: , \et.k ( <E:-11~) Start DatefTime: O<::f:oW S 1 '1-01 (o Ci! 11.f'-t s;~ 
Sample ID: c\1-DC\_w">- 2cl~ -[o-o\_(\.) No. Organisms/volume:_,1_,,o;,,,,2""00,,,,m"'L"--------
Work Order No.: ib !u b I Test Organism: ,,;D~.m~ag;en~a~-------

Set up by: , '- l.-

Thermometer: CER ~S. DO meter: Do- 3> 

Concentration 

A 

B 

c 
D 

A 

B 
c 
D 

Technician Initials \\\l\L \W , '{"'1\._ 

Hardness* Alkalinitv* 

Concentration 'lmc/L as CaCo3) 

Control IMHWI [00 b~ 
Hiahest cone. lo~o -.; 3 '!.-
Hardness adiusted - -
Comments: 

Sample Description: 
I 

pH meter: pH,-'? CondJSalinity: C-2 
Temperature 

(oC) 
Dissolved oxygen 

(mg/L) 
pH Conductivity 

(µSiem) 

0 24 48 0 24 48 0 24 48 0 48 

__ :-:__·~·'.:<-'_ ::<;;_:.- '.'o' :: ·_·_·<···; !:::·;,:<:.':_·:··.: J,_)_;::.>::\',:: :::'· : : .. >: 1:-;.-,. :.::- ,_, _ _. :J: .. /; '/,::'c".,. '·:~'::_·· 
: .·.· .• .. i: I ·: : : :·:· I : : i ,,.......... :.. d : : .... : ••: ''· 1:;::> Yi} :,; : :: 

·~ .. · ... ,. · .··· ··.·,.: ·::· ... ,:: .. .:. ,,., ... ":··::. ··:T'>.:<>c·., <<·.:.' 
·-:\ -/:.:- .'.- _·:;:_-, ___ --' ·_;.:-,: __ :;.· ,; ·-, :/:·-_ ;">> . .-.· .,,· .. ';_;,., i,;·.·_,:.;'.o :.·:::,;:. :_·_:_: ··,::-·; -~-:i _;:·:.·.·:: .. ::,'_".::.'.·_ 

•.· •. • .:.:;.,, •.. '·.·.· .. :?\;1''': :·. !;:;'.'' <:'..> : :·. 
: : ,:-\,I·.• .... ·.·'... : < i < 

:i : :•,:.:;' :. : : : •::>' :. . ... 
.: .,:..>:\ --- ~--'.:_;_,< . -~-:--, :.: >·:;·_->:.-~ .'-:".":'.:<..:, ",· ,· .,;;./ ,: 

': '· / .. · ··, ...... ,:· •... ::.:>?':• •··. '.:· •. : """ l': ':! '::,: j'!i.:' 
:.: ·. ·, ::. : ,· ··.··· .. •. 1·: ·.• •.: .·,.;\{: ,. •::, · . · .•.. ·. . ·· ·' :.·. 

·····>.:·<''./ .. · .. ,,:.'','':d':: /'·:.: .::·· ::· ... : ·,>:::::: ·, .···. ··:· 
'-\VI. t_ '\V..\ '-\V..l ,.,\'J\L '\"IA \ \\J\L '"\•"" \,\Ill.A., "\""\;.. V\V\1.,- ''{\!\.V 

Jrn 1a vvt.J ,.. .... usrmen1 US ten 

Temn ("Cl 1 '6-'() / 
DO lma/Ll "L I / 

oH Ir / 
Cond r11S/cm !bb~ / 
Salinity (PPtl ao I 

~\_~ 
Mortality: Heartbeat checked under microscope ~cJ 

q,;\lh.r I N:i ftiiflcvl'«·k~ 
Batch#; 0 C\ 14 I \o Pl 7-d previous# young/brood: i\o \0: ~ 

Previous 7 ·d Mortality (0/o ): _ _,__,:__ __ Day of 1st Brood : _ __.Cl~-

Reviewed by: "{yt.._ Date reviewed: ____ 0""-"J~, -i.(4"1d_-l--4-/C\:Z.•-----
Nau:JEnvironmenta! Company !nc. 

Version 1.8; Issued February 29, 2016 



Daphnia magna Summary Sheet 

Client: 

Work Order No.: lb lob I 

Sample Information: 

Sample ID: 
Sample Date: 

E:\!.~oc.\ _ws;._1011:rfo-o~_N 
Oclobtr 2) , ioflo 

Date Received: Oc:to bu' 5 1
• '2-01 b 

Sample Volume: 2.. '(< ll . .- ' 

Test Organism Information: 

Broodstock No.: 

Age of young (Day 0): <24 h 

Avg No. young per brood in previous 7 d: 

Mortality(%) in previous 7 d: lo 
Days to first brood: 

NaCl Reference Toxicant Results: 

Reference Toxicant ID: 

Stock Solution ID: 

Date Initiated: 

48-h LC50 (95% CL): 

Start DatefTime: Oc.f'obRf ~. ?-o lk ~ f ':!SS~ 
Test Species: __ _,D'"'a"'p'"h'"'n"'ia'"'m"'a"'g""n~a~---

Set up by: __ j.L.'i-'-=L ___ _ 

Test Validity Criteria: 

~ 90% mean control survival {no more than 2 
mortalities in any control replicate) 

WQRanges: 

T (°C) = 20 ± 2; DO (mg/L) = 3.6 to 9.4; pH = 6 to 8.5 

Reference Toxicant Mean and Historical Range: 'f. \ ('.:.,I ~S-S) 
Reference Toxicant CV(%): 

g/L NaCL 

Reviewed by: Date reviewed: __ ()_cf __ · _l~tj+-1_& __ 

Version 1.3; Issued January 26, 2011 
Nautilus Environmental 



Freshwater Acute 
48 Hour Toxicity Test Data Sheet 

Client: \e.c'K l'f::v'>) Start Date/Time: Ot:::~oW sj '1--0l lo 12 I <t SS~ 
Sample ID: 6'\l,_<i(J._ \N)._ -uil\:, -(D.-c:L/\l No. Organisms/volume: ~1~0~/2=0~0m=L _______ _ 
Work Order No.: ~l~b~l~o~b~I _________ _ Test Organism: .=D"'.m"?ag~n~a,_ _______ _ 

Thermometer: CE:R lie<; DO meter: DO - ?:. 

Concentration Number of No. 
Live Organisms Immobilized 

('(o v\v) 
Rep 

24 48 48 

f'orrl'ro\ A 10 10 /) 

B rO 10 0 
c IO !O 0 
D 

loo A \0 to ,, 
B 10 (IJ 0 
c lO Co 0 
D 

A 

B 

c 
D 

A 

B 

c 
D 

A 

B 

c 
D 
A 

B 

c 
D 

Technician Initials \.\\l>.L \.\"I) v '\\/\I\,,_ 

Hardness* Alkalinitv* 

Concentration '(m</L as CaCo3) 

Control !MHWl f<:J'D (')<\),, 
Hiahest cone. ·~t.i 0 <.(o (,., 
Hardness adjusted 

Comments: 

Sample Description: 

Set up by: __ .'f.J."-"""---------

pH meter: pl-\~ '1:;. Cond./Salinity: C.- ".:> 

Temperature Dissolved oxygen pH Conductivity 
('C) (mg/L) (µSiem) 

0 24 48 0 24 48 0 24 48 0 48 

1q,-;; !Ci.( lG,< &S fl,,'{ \I, 'f i.1 \.6 '1;;.;, '!.r;; I 'l,Sl . .. ··. 
·.· .. · I .. ·.· · .. · . .. . '. .. ... ... I . 

· ... .·· .. · i < . <_,_;;_.,:-._,-. ;. ... I> . . .-' ___ ,._-

- __ -> -:". - ·. · .. . .. '· I·'· .• : .. __ :· >_ ~-- - .· · .. 
-.:., - -- :' -': "<::· :-.-' . 

\ '\.<;' {'\,6 l~\ 9-...·1 ... l?Jr'/ -08 1.1 11 "\ .o :~1.~ sqo 
·'·· .. 

.·' - -·:> -· .. > ·.·. .. . : .. · .. ·.···•··· .... I·• ·.•. 

; ••• ·• . .. .. •. ,. -.;-Y .·:'.:'/:;:<:'-1:-·, .. 
. · 

.. .· 
' 

. 
I . . . ·. -----_--_·' - .:: ; __ - ....... :> _,--_- .··•· ... . · . .. . .. . 

·· .. ·. . .· ... I _'- --'::·:"'·; . .. . ·. 
.· . 

. /···· ...... •·. ... · . 
.·· __ .·:_·;_"- • ··.-_-_,_·- - . .... ·' . ... .. .. .. . 

'.'_<._; ·.· ... · . : . 
. 

'•·, ..•.. ··• <' . :· -_.,,-_ :.- • <·:':··_:: I. . · . ... 

' ·;- -
. ·.· 

-- __ :-._-.. 
, 

' > .. • .. ·.··2 1 · . . .. . ___ .·,:_ 

I • 
.. . l<c; •.• ·.· . _:_ --~ . __ ;:. ·.· .. · ....... - : - -.. . ... I .. ' . . . . ... · . 

. ... 1·<: .•. ' ;,; I \•'· _.:/,:::\' • ..,.,:c ... } .... 
. ·. •«·' ', ·• .·. 

I > •' ' .. . · .. .. .. I·· ... ; .... ....... : .... ........ · .. 
. · .. 

I .•· 
•· . • ' .• .. 1,.··.· :> .•. ' 

. 

.· .. •·· .·· ,'. _ .. .·· .. 
•• 

. 
. ··. 

···•·· . · .. · 
. . ·· .. •.· ... I ' • 

. .. 
. ......... .. , · ..... · '' '.,-': 

. . 
... : .. -_ . . .' ::; .. , 

. ··" I.:> ...... . ....... I'.;... - ·::;:." :):·:""_ . 
. 

" , , I.· . I . . . > :,· •• 
. ............ I·: -.':/ ·-

·.··.· . . . . ,• 1-- .:·: ... ; ' •••••• ........ . .. ·.·.·· I> : -. -.... . · .. 

'-\v\I.. '\V..I '-\"'\\ o-\V,l '-\'-IA \\'\/\.L -...1,w \.\,"\.\. '\\,\,\,;, I '-'\w,_,,. "\v\V 

1ntua1 ,,..,rUStment USteu 

Temp ("Cl ri<; / 
DO !mo/Ll ~. ?,..-- / 

oH 1,1 /' 

Cond fuS/cm (o~ / 
Salinity rnnt} n, "i,, / 

~ 
Mortality: Heartbeat checked under microscope ~rd\ 

7-d previous# young/brood: \6 Previous 7-d Mortality (%1):. _ _,_I o_· __ Day of 1st Brood:_~tl~--

Reviewed by: Date reviewed: __ _,.()'-'cJ::'-"-·_,_,i31'-I-'/""£,.__ ____ _ 
Nautilus Environmental Company Inc. Version 1.8; Issued February 29, 2016 



Client: 'f"<:> c. k 
W.0.#: I t.:i I ~i,, I Hardness and Alkalinity Datasheet 

Alkalinitv Hardness 

Volume of 
Sample {ml) 0.02N {ml) of 0.02N Sample 0.01M Total 

Subsample Date Volume HCLIH2S04 HCL/H2S04 · Total Alkalinity Volume EDTA Hardness 
Sample ID Date Measured {ml) used to pH 4.5 used to pH 4.2 {mg/lCaC03) {ml) Used {ml) {mg/L CaC03) Technician 

t \I_ (T(.Z.. w S- ¢C>t-";fl (, l()u{. 'SJll So { .0, 1 IL.? ·z.o'>< row <o. ~ (,, 2.<:J \l\v\-. 
1.cl\,- lo-\l:S .. 1\1 

6 \J .-L.ll - w'>- ~ 2..5_ 1 2-l:,, \ '\ob ( 0 <::v s.e, $),l,u \.JVVL 
'4> l '->-lo ·-() ~r-l 

E;lf ...sMl-w;>_ so i '. :..\ I \.0 "2.;1.,<..f So 10,°1 '2,\ €, 'l"VL 
i.<>l l,,-/c-{f~-N 

\'.; \1..-l>C I· v<S- ~ Ho-\? \°l • ..? '], :; ?..- 100 j 0, '1 1oqo \.\VvL 
2-01 lr1 <>-o·;_,N 

t-\1-0 C. \-\J$ .. so i 1i3.S rA.:\ '?:ilk t01U 3-6 s.~o 'ilvL. 
2'>[~ -l~ •1)J:.A'1 ' I ..,.1 

0\-\rvJ 19Cf·~1f (, e<f·5'flf, So ~.5 ~~ (')~ So S'.o 100 '\..\IA.{_... 

··~------

Notes:© l)\\~J, fo (<:>O "'L w! \)j_ ~ir. 

Reviewed by: 0&.-- Date Reviewed: OJ:· I~ ( (o 

Version 1.1 Issued July 28, 2016 Nautilus Environmental Company Inc. 
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8664 Commerce Court, Burnaby, BC V5A 4N7 

 

 

 

Acute Toxicity Test Results 

Samples collected October 4, 2016 
 

Final Report 
 

March 29, 2017 

 
 
 
 
 

Submitted to:    Teck Coal / Elkview Operations 
Elkford, BC 



 
 

 
WO#161074 - 161075 Nautilus Environmental Company Inc. 1 
 

SAMPLE INFORMATION 

Sample ID 

Dates 
Receipt 
temp. Collected Received 

Rainbow 
trout 

test initiation 

Daphnia 
magna  

test initiation 

EV_SP1_WS_2016-10-04_N 04-Oct-16 at 
0855h 

06-Oct-16 
at 1010h 

06-Oct-16 at 
1245h 

06-Oct-16 at 
1410h 8.5°C 

EV_EC1_WS_2016-10-04_N 04-Oct-16 at 
0835h 

06-Oct-16 
at 1010h 

06-Oct-16 at 
1245h 

06-Oct-16 at 
1415h 8.5°C 

EV_MG1_WS_2016-10-04_N 04-Oct-16 at 
1020h 

06-Oct-16 
at 1010h 

06-Oct-16 at 
1245h 

06-Oct-16 at 
1420h 8.5°C 

EV_GT1_WS_2016-10-04_N 04-Oct-16 at 
1200h 

06-Oct-16 
at 1010h 

06-Oct-16 at 
1245h 

06-Oct-16 at 
1405h 8.5°C 

 

TESTS 

• Rainbow trout 96-h single concentration screening test  
• Daphnia magna 48-h single concentration screening test  

 

RESULTS 

Toxicity test results 

Sample ID Percent mortality in 100% (v/v) sample  
Rainbow trout Daphnia magna 

EV_SP1_WS_2016-10-04_N 0 0 

EV_EC1_WS_2016-10-04_N 0 0 

EV_MG1_WS_2016-10-04_N 0 0 

EV_GT1_WS_2016-10-04_N 10 0 

 

Data for all samples listed on the chain of custody have been provided in a separate report. 
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QA/QC 

QA/QC summary Rainbow trout Daphnia magna 
Reference toxicant LC50 (95% CI) 70.7 (52.0 – 96.3) µg/L Zn1 4.2 (3.7 – 4.8) g/L NaCl2 

Reference toxicant historical mean  
(2 SD range) 63.9 (25.2 – 162.1) µg/L Zn 4.1 (3.0 – 5.4) g/L NaCl 

Reference toxicant CV 59% 16% 

Organism health history Acceptable Acceptable 

Protocol deviations None None 

Water quality range deviations None None 

Control performance Acceptable Acceptable 

Test performance Valid Valid 
1 Test date: September 28, 2016; 2 Test Date: October 12, 2016, LC = Lethal Concentration, SD = Standard Deviation,  
CV = Coefficient of Variation 
 
 
 
 
 

       
Report By:  Reviewed By: 
Yvonne Lam, B.Sc.  Edmund Canaria, R.P.Bio 
Laboratory Biologist  Senior Analyst 

 

 

 

 

 
 
This report has been prepared by Nautilus Environmental Company Inc. based on data and/or samples 
provided by our client and the results of this study are for their sole benefit.  Any reliance on the data by a 
third party is at the sole and exclusive risk of that party.  The results presented here relate only to the 
samples tested. 



 
 

 
 

 

APPENDIX A – Summary of test conditions 



 
 

 
 

Table 1. Summary of test conditions: 96-h rainbow trout (Oncorhynchus mykiss) 
single concentration test. 

Test species Oncorhynchus mykiss 
Organism source Hatchery  
Organism age Juvenile 
Test type Static 
Test duration 96 hours 
Test vessel 20-L glass aquarium 
Test volume 10 to 20 L (depending on size of fish) 
Test solution depth ≥15 cm 
Test concentrations 100% (undiluted) sample, plus laboratory control 
Test replicates 1 per treatment 
Number of organisms 10 per replicate 
Control/dilution water Dechlorinated Metro Vancouver municipal tapwater 
Test solution renewal None 
Test temperature 15 ± 1°C 
Feeding None 
Light intensity 100 to 500 lux 
Photoperiod 16 hours light / 8 hours dark 
Aeration 6.5 ± 1 mL/min/L 

Test measurements 

Temperature, dissolved oxygen and pH measured daily; 
salinity measured in the undiluted sample at test initiation; 
conductivity measured at test initiation and termination; 
survival checked daily 

Test protocol 
Environment Canada (2000), EPS 1/RM/13, with 2007 & 2016 
amendments 

Test endpoints Survival 
Test acceptability criterion for controls Survival ≥90% 
Reference toxicant Zinc (added as ZnCl2) 

  



 
 

 
 

Table 2. Summary of test conditions: 48-h Daphnia magna single concentration test. 

Test species Daphnia magna 
Organism source In-house culture 
Organism age <24-hour old neonates 
Test type Static 
Test duration 48 hours 
Test vessel 250-mL glass beaker 
Test volume 200 mL 
Test solution depth 6 cm 
Test concentrations 100% (undiluted) sample, plus laboratory control 
Test replicates 3 per treatment 
Number of organisms 10 per replicate 
Control/dilution water Moderately-hard reconstituted water + 2.5 µg/L Se 
Test solution renewal None 
Test temperature 20 ± 2°C 
Feeding None 
Light intensity 400 to 800 lux 
Photoperiod 16 hours light / 8 hours dark 
Aeration None 

Test measurements 

Temperature, dissolved oxygen and pH measured daily; 
salinity, hardness and alkalinity measured in the undiluted 
sample at test initiation; conductivity measured at test 
initiation and termination; survival checked daily 

Test protocol 
Environment Canada (2000), EPS 1/RM/14, with 2016 
amendments 

Test endpoints Survival  
Test acceptability criterion for controls Survival ≥90% 
Reference toxicant Sodium chloride (NaCl) 

 



 
 

 
 

APPENDIX B – Toxicity test data 



Rainbow Trout Summary Sheet 

Client: 

Work Order No.: 

Sample Information: 

Sample ID: 

Sample Date: 

Date Received: 

Sample Volume: 

Other:"•· 

Dilution Water: 

Te.1.-\<_ Cs)c1I LEvo) 

t (, ll:i "'.\ tr 

t\/-~ii -!i\1) .• 2~! ~ ·10-tit~ _r-J 
Ot-i[j ~ll 

I X''i." L 

Test Species: Oncorhynchus mykiss 

Test Validity Criteria: 

;;;: 90% control survival 

WQRanges: 

T ('C) = 15 ± 1; DO (mg/L) = 7.0 to 10.3; pH = 5.5 to 8.5 

Type: Dechlorinated Municipal Tap Water 
Hardness (mg/L CaC03): iO 
Alkalinity (mg/L CaC03): I I 

Test Organism lnformat.ion: 

Batch No.: 

Source: 

No. FishNolume (L): 10 Ji,__ 
Loading Density (g/L): 

Mean Length ±SD (mm): 
\) .3<; 

Range: __ z..,_l_-_3--=5=-----
Mean Weight± SD (g): Range: O ·l..) o ·6 ~ 

Zinc Reference Toxicant Results: 

Reference Toxicant ID: k..J lri 50 
Stock Solution ID: 

Date Initiated: 

96-h. LC50 (95% CL): 'to.1' c'sz.o -% .3) ~A.. tn 

Reference Toxicant Mean and Historical Range: 'l9 (zs.2 -1/iz.1) ..,~IL l.. ... 
Reference Toxicant CV(%): 

Test Results: O '/_ . r\A,.;,("( Pc l ~-hf 
$4 ..... /e, I 

Reviewed by: Date reviewed: 

Version 1.4; Issued May 29, 2015. 
Nautilus Env·1ronmenta! Company Inc. 



96-Hour Rainbow Trout Toxicity Test Data Sheet 

ClienUProject#: Teck (ou.I ( t..v0) 
Sample l.D. 

W.0.# 
RBTBatch#: 

"f. V, $' P l .W~~,-"toi /, ·1" - o l.f _JJ 

Date Collected/Time: 
Date Setup/Time: 
Sample Setup By: 

Thermometer: C £. R. # 2.., 
Cond.ISallnity, .:.=-.,,2..=----

n '" t-Y 
0111.flb 

oct >Tl b- (o5 08 rrt. 
Od11l'G~ ·@_fi45~ 

i::::e-

D.O. meter: 
pH meter: 

2. 

Number FishNolume: r 0 I I 2. L 
7-d % Mortality: /. 

~~~.....,..,,..~~~~~~~~~ 

Total Pre-aeration Time (mlns): 
Aeration rate adjusted to 6.5 :t 1 ml/min/L? (YIN): 

Undiluted SamoJe WQ 
Parameters lnitialWQ Adjustment 30minWQ 

Temp ·c Is:~ / I J': 0 
pH ~-r- / -~.~ 
b.O. (mg/L) I . u / /O. -
Cond. (µSiem) lt.:+1 / 11. ''l 
Salinity (ppt) ().'/, / o. ~ 

Concentration # Survivori;; Temperature (°C) Dissolved Oxygen (nig/L) pH Conductivity 
{µSiem) 

(% vlv) 1 2 4 24 48 72 96 0 24 48 72 96 0 24 48 72 96 0 24 48 72 96 0 96 

Ct\ 10 (o //J JO If·" <;.o 15,0 \)1" 1r.v ID-.O <\.'\ 9;,f '1;;f 0.s -~.o '.1- I :)., 0 f-.1 l i) )2.- >% 
100 \o /t.l /o /6 IS-~ r<.o ~,,,. 1€'P /J'-D IO·l) '\2i 9,"l 7.x 1Z l::i-.~\ 'J. 1. t--7 IC-'P g 't It 'l- 'S I :J-o(, 

Initials " ~. o.t - A... ~ EC. ._,\N. 
""" -~ Ee '-\\!\JI. ··- . 't.1,. f;.( '-\"'' v,., k EC.. li-t.. ...... 

Sample Description/Comments: C\za.v,Co\Qv\-e~4 1 (\J~ po;f;IM.kf eJ1 O~o,,.,·lrc~ ,-- ---- ----.-------------, 

Fish Description at 96 h A II ·F,1 ~ C( ~pi!~,.. VI. 0 v;,.., e-1 Number of Stressed Fish at 96 h /I ,, 

Other Observations: 
~~~~~~-~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

Reviewed by: ~ Date Reviewed: /}et;· '2--1 /,,Of(,,, 

Version 2.3~ Issued February 29, 2016 Nautilus Envlronmental Company Jnc. 



Rainbow Trout Summary Sheet 

Client: 

Work Order No.: 

Sample Information: 

Sample ID: 

Sample Date: 

Date Received: 

Sample Volume: 

Other:'·,. 

Dilution Water: 

Te.<-k Coo_\ CEvo) 

(/{. 
(H;t b 

Oct& ;110..12</sh 
Start Daternme: _____ .;;;1.CJ'-'-\ w ___ _ 

Test Species: Oncorhynchus mykiss 

Test Validity Criteria: 

;:: 90o/o control survival 

WQRanges: 

T (°C) = 15±1; DO (mg/L) = 7.0 to 10.3; pH= 5.5 to 8.5 

Type: Dechlorinated Municipal Tap Water 
Hardness (mg/L CaC03): 

Alkalinity (mg/L CaC03): 

Test Organism lnformat.ion: 

Batch No.: 

Source: 

No. FishNolume (L): 

Loading Density (g/L): 

Mean Length ±SD (mm): 

Mean Weight ± SD (g): 

Zinc Reference Toxicant Results: 

Reference Toxicant ID: 

Stock Solution ID: 
Date Initiated: 

;o 
I I 

I 0 /12L 

k.J Zn. 50 

Range: _"2._..:_'f_-_J_,_'f __ 
Range: o .-z,c ~ o S ( 

96-h. LC50 (95% CL): 'to .l tsz. a -q& .s2 tffL. *"' 
Reference Toxicant Mean and Historical Range: ,3. j (ZS .2 - //,Z .( ) _..9/L l_.., 
Reference Toxicant CV(%): 

Test Results: 

Reviewed by: 

Version 1.4; Issued May 29, 2015. 

O".!. i'\Ao~Tcthi:f t1.f 'i£ ho<Alf{ ·~"' i/..,,c L~Vic/i!cd cvl /o<::•'/, fvlv) 
{ 14 wq--j '1' 

Date reviewed: tJcf; · 2.; "'"hi I (,, 

Nautilus Environmental Company Inc. 



Client/Project#: 

96-Hour Rainbow Trout Toxicity Test Data Sheet 

T~<-k- (oi:\l (Ev.D) 
t V- ITT ~~s :£;, 1 ~ -~-\ b -ci lt _i'J 

Number FlshNolume: 
7·d % Mortality: 

Io/ 11- L 
/, i/-Sample 1.0. 

W.0.# fl,iD1tr Total Pre-aeration Time (mlns): ___ __.6'"'' o._· ---------

RBT Batch#: .oq1\ftb Aeration rate adjusted to 6.5 ± 1 mllminlL? (YIN): y 
Date Collected/Time: v ct vi{ 4 /lb •••• -. @--_l)«~sb 
Date Setup/Time: OtTI:; I I b (iii- Ti{s't:.. Undiluteq Sample WQ 
Sample Setup By: 

Thermometer: C t.:: f<Af. 2,., 
Cond.ISallnity: 2... 

·---""----

Ee.-

D.O. meter: 
pH meter: 

Concentration #Survivors 

(% vlv\ 1 2 4 24 48 72 96 

Ct\ 10 '1 1 q 
100 [O ''° /D )u 

. 

Initials . " A,.. ~-\, 

0 

/!{.~ 

/~·.• 

EC. 

Parameters lnitialWQ Adjustment 
Temp•c /rd:; / 

z pH flo / 
0.0. {mg/L) ;o. t- / 
Cond. (µSiem) 1 ~-en~ / 
Salinity (ppt) (i.i / 

Temperature (°C) Dissolved Oxygen (nig/L) pH 

24 46 72 96 0 24 48 72 96 0 24 48 
St0 l.5'i~ \$\" 1£.0 'i,q '1.1 1/f 9 ,. 

17 qq -:;.J :f"I t,j 

~{} !SIC 'Sl~ /J'.0 10·-' \S 7 'i c;,r C\.9 . i .• d'-l r'f 
' 

'\"""' ~ W> U- Ee u .... A """ E.C 

"'""' 
0 ,,._, 

Sample Description/Comments: (\<:cw, (_,,\,')v\f'(•; 1 fJ;; ~.,-t;""_!odr<, Vd-:.«,,l<Ll 
l -------~-----, 

Fish Description at 96 h 
A ( / ' • ' ( ) (\• ,, ""' /\.I . 

11 [ > tp'V1v 1 J ·T:> IA Ulff Wv Number of Stressed Fish at 96 h :;i 
Other Observations: 

30minWQ 
/J"".:-1} 

jj' 0 

10.' 
lS8 "& 
Cl 5 

·Conductivity 
(µSiem) 

72 96 0 96 
J. 0 1·¢ >v >i 
,<:. t/) Cl. 'f ;r~~ //, ~o 

"'- ti. E'L '(,I, 

-~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-~~ 

Reviewed by: -~ Date Reviewed: ()ot, - :?-/ ?1Jl (p 

Version 2.3; Issued February 29, 2016 Nautilus Environmental Company Inc. 



Rainbow Trout Summary Sheet 

Client: Start Datemme: 

Work Order No.: 

-( td~ Ct> ct( CEvo) 

It iDf-'f Test Species: Oncorhynchus mvkiss 

Sample Information: Test Validity Criteria: 

Sample ID: ! , f b i !; , 1 ~ 90% control survival 
V fl•L/ '·'~ l,•' . •-/h-fV 

v - ''.,'"~ -·v - v 1 WQ Ranges: 

\) lj fit ~I(,, T (°C) = 15±1; DO (mg/L) = 7.0 to 10.3; pH= 5.5 to 8.5 

o,~1 6 10 
Sample Date: 

Date Received: 

Sample Volume: 

Other:'·,, 

Dilution Water: 

Type: Dechlorinated Municipal Tap Water 
Hardness (mg/L CaC03): ;o 
Alkalinity (mg/L CaC03): I I 

Test Organism Information: 

Batch No.: 

Source: 

No. FishNolume (L): 10 /ri 
Loading Density (g/L): 

Mean Length ± SD (mm): R t-1 - 5 l ange: ________ _ 

Mean Weight± SD (g): Range: Q • 1.-~ o ,] l 

Zinc Reference Toxicant Results: 

Reference Toxicant ID: k.J ln. 50 
Stock Solution ID: 

Date Initiated: 

96-h. LC50 (95% CL): 'to.'t (sz.o-96 .3) "ilt fn 

03.9 (zs.2 -1/,z.1) ... g/L:z._,,., Reference Toxicant Mean and Historical Range: 
Reference Toxicant CV(%): 

Test Results: 

Reviewed by: 

Version 1.4; Issued May29, 2015. 

0 f. Morfa /1tz ~-{ qt l~"'f ,;,, -ll,1 t,,,J<fi,-/t>,I fo.,)', (vlr) 
ra f '" 

Date reviewed: 

Nautilus Environmental Company Inc. 



96-Hour Rainbow Trout Toxicity Test Data Sheet 
f.t.-

ClienUProject#: led< C~c1 I (f-11<>) 
Samplel.D. 't\J-Mb\ \ ~wS .1~1;11 ·1.~-oli-/J 
W.0.# 161.ot'f 
RBT Batch#: Oq \If b 
Date Collected/Time: oct:f.'lfi· Wfli·:C:f:_ ;;;:, ~l'"·, '~~.<c?,i~--;.::0"Ji-:=o~,,.r--
Date Setup/Time: O l "t b /I l. I 't 't S I,, 
Sample Setup By: Ee..-

-----'=-"'-------~ 

Thermometer: C E fZ :ff. 2., 
Cond.fSallnity . .:.: _· -"2..."----

D.O. meter: 
pH meter: 

2-
I 

Nurriber FishNolume: I 0 / //7 L 
7-d % Mortality: /. 

~----"--,,'----------------~ 
Total Pre-aeration Time (mins): 
Aeration rate adjusted to 6.5 ± 1 mlJminfL? (YIN): y 

Undiluted Sample WQ 
Parameters Initial WO Adjustment 30minWQ 

Temp •c IJ:O / I J:" 
pH )!' .o / ii·" 
D.o. {mg/L) 10." / IO· b 
Cond. (µSiem) i :J I / /JI I 
Salinity (ppt) 0 .1 / IJ.h 

Concentration #Survivors Temperature (°C) Dissolved Oxygen (rrig/L) pH Conductivity 
(µSiem) 

(% v/v) 1 2 4 24 48 72 96 0 24 48 72 96 0 24 48 72 96 0 24 48 72 96 . 0 96 

Ct\ JO (o /0 /0 /.(• t'&.o !,:))• \~"\~ I (-D 10 . .!i '18 7, '7 Cj;f q.~ +~ 7f. ( G ;l ~o f;~ l:4; 3 "l >2 
100 IO /-:;, /0 /0 /J'.CJ l~P •SI~ IS)<> /J.U ,,.o 1<'1.1 9/J' c. .. 

1.' 4-~ ~ .0 ~.\ J-7- A3 i.tr ;;z II I}/'! 

Initials 
.. 

A- f:.\/ E:C. t.J,11\J L,4-» ~ Ee. ""'" . . o.v EOC l u•. •.. ~ EC.. . ...., ~ 

Sample Description/Comments: C\-tctY1 Lolorlz<'-1 iv~ vti.v1~t"\lo.-I rr. 0rJ•ctr/ic1 . ~-----·-···--1~·~ 

Fish Description at 96 h Al\ ·hs, 1A Ot~f (b:r ti\<> vi ..... Cl ( Number of Stressed Fish at 96 h _ __,jf'-------------

Other Observations: 
·~~~~--~-~~~~-~~-~~-~-~~~--~~~~~~~~~~~~~--~-~-~~-

Reviewed by: ~ Date Reviewed: f9£;c· · "2--i "'2<>1(,,:, 

Version 2.3; Issued February 29, 2016 Nautilus Environmental Company Inc. 



Rainbow Trout Summary Sheet 

Client: 

Work Order No.: 

Sample Information: 

Sample ID: 

Sample Date: 

Daie Received: 

Sample Volum.e: 
Other:•· •. 

Dilution Water: 

le J,_ c~.,l {E-v ') 

1t!o+Y 

t:v_~ T 1-tvL -z,,i/l-f •riV-tJ 
//& 

Q Li' xl.-<> L 

Start Daternme: O cl (, /I itJ ~ f2_ Y t; h, 

Test Species: Oncorhynchus mykiss 

Test Validity Criteria: 

;:: 90% control suivival 

WQRanges: 

T (°C) = 15±1; DO (mg/L) = 7.0 to 10.3; pH= 5.5 to 8.5 

Type: Dechlorinated Municipal Tap Water 
Hardness (mg/L CaC03): ;o 
Alkalinity (mg/L CaC03): I I 

Test Organism lnformat.ion: 

Batch No.: 

Source: 

No. FishNolume (L): 

Loading Density (g/L): 

Mean Length± SD (mm): 
IJ 31 

R 2?. -15 ange: ________ _ 

Mean Weight± SD (g): Range: .,....._o_._z,c...1 _~_o_,J~'.,,,.1 __ _ 

Zinc Reference Toxicant Results: 

Reference Toxicant ID: kJ lriSO 
Stock Solution ID: 

Date Initiated: 

96-h. LC50 (95% CL): 'lo.]' (sz. o -q6 . 3) MSIL. l n 

Reference Toxicant Mean and Historical Range: ,3. j (is .2 -162 .1 ) ,..~IL l_,,., 
Reference Toxicant CV(%): 

Test Results: 

[~IA/f. f 

Reviewed by: Date reviewed: 

Version 1.4; Issued May29, 2015. 
Nautilus Environmental Company Inc. 



96-Hour Rainbow Trout Toxicity Test Data Sheet 

Client/Project#: Ted'- (,:>C\ l L Ev"') Number FishNolume: I O // J.. L 
Samplel.D. 

W.0.# 
RBTBatch#: 

tv-fu-r I ,..II-!~ .i•t b ·p-·oli' -1:J 7-d % Mortality: ' --"""''"""·_... _______ _ 
1 6 I Q 14- Total Pre-aeration Time (mlns): ----<-j.::.o _______ _ 

o q \ 't I b Aeration rate adjusted to 6.5 ± 1 mUmin/L? (YIN}: y 
Date Collected/Time: o t;f It 116 . (OJ n <>'> 1-. 
Date Setup/Time: 0 d b I Lb _--::Iro-=::Lfit;h. Undiluteq Samole WQ 
Sample Setup By: 

Thermometer: C 2 f<. :# 2., 
Cond./Sallnity: 2. 

---'='----

Ee-

D.O. meter: 
pH meter: 

Concentration #Survivors 

1% v/v) 1 2 4 24 48 72 96 

Ct\ to /o fO 10 

100 C\ 'i 0 q 

Initials \;\Ml/ Lo- ,.,.. ~ 

0 
g·.o 

lf.o 

e::c_ 

Parameters lnitialWQ Adjustment 
Temp°C 1 5·.o / 

2-
pH 'JI .O / 
0.0. (mgfL) /(.) .. / 
Cond. (µSiem) /~J / 
Salinity (ppt) 0·'1 i/ 

Temperature (°C) Dissolved Oxygen (nig/L) pH 

. 

24 48 72 96 0 24 48 72 96 0 24 48 
(<;.,,o 15'-o \:>r• 1f» q.ei ~1 ?.t 9/i q,q 1·• =1.1 (, .9 
\:S"O llS)~ 15!:. /f,o fl).~ ~8 q, 5 i &- q ,q ~.Q ».> F':P 

' 

""" ·~ ftv> u.- Et W;v ...... ~ 1£1. E'.C ~)>\.~ A • 

Sample Description/Comments: (l.(lttv
1 

[_,\.,.l"l·H!,, O<!~cc..-l·H 1 , IV'> pec,-t;\Mlt<,i\l .S 

Al\ r • •. ;£, t . h<>tv1.-.td 
FishDescriptionat96h . ;vJ\11v'1."~ LJ I Ctpycv.r NumberofStressedFishat96h % 

' . 

30minWQ 

IS·" 
)J.o 

Joo 
J(},j{, 

0•1 

Conductivity 
(µSiem) 

72 96 0 96 
1',o ".f.O ·1?. / ...... 11 

F--.'P i 4- 1~1 (, l~i b 

A M, EC. i;,.., 

Other Observations:. _______________________________________________ _ 

Reviewed by: ·@-- . Date Reviewed: (;}tt-- 7-/, '2-(}f(p 

Version 2.3; Issued February 29, 2016. Nautilus Envlronmental Company Inc. 



Daphnia magna Summary Sheet 

Client: 

Work Order No.: 

Sample Information: 

Sample ID: f\L '3P\ -WS._ 1..o\fo-10-C'-\-N 
Sample Date: Dcci:olm.,C Lt 

1
1.-0lb 

Date Received: Oc::to b.ef <., , "2<;\ b 
Sample Volume: 2.. 'f'. I L' 

Test Organism Information: 

Broodstock No.: 

Age of young (Day 0): <24 h 

Avg No. young per brood in previous 7 d: 

Mortality(%) in previous 7 d: 0 
Days to first brood: 

NaCl Reference Toxicant Results: 

Start Date/Time: l\l(,r\d,;t1.r b, "t-Ol!Q (D \ 41 i) ~ 
' 

Test Species:---"· D"'a"'pc;hC'n"'ia'"'m""a"'g~n~a ___ _ 

Set up by: -'-'l'-'_,\-"'-l...;l,.....~~VJ~D~-

Test Validity Criteria: 

~ 90% mean control sul'vival and/or mobility and S2 
daphnids exibit immobility and/or mortality in any 
single control replicate. 

WQ Ranges: 
T ('C) = 20 ± 2; DO (mg/L) = 3.6 to 9.4; pH = 6 to 8.5 

Reference Toxicant ID: __,D"'f"'\_,_1'.i...L,,,· '-!J'-'O"-------
Stock Solution ID: _..I 1\ou:l\J""c-,"-'0"'-'7..-""-------
Date Initiated: fQC.t<lbC l 1..

1 
l.-011.o 

48-h LC50 (95% CL): l\,1.-. ( '!:,,1-lf~i) g/LNaCL 
' 

Reference Toxicant Mean and Historical Range: t\-,\ (s.o ·- S, <+) g/L NaCL 

Reference T oxicant CV (%): l..o 
-~~------------

Test Results: 

Reviewed by: Date reviewed: Oct' Z..( £,1l{(p --------'-'---

Version 1.5; Issued Sep. 30, 2015 
Nautilus Environmental Company Inc. 



Freshwater Acute 
48 Hour Toxicity Test Data Sheet 

Client: :RcK ( fvo) 
sample ID: r:::.v <;r \ wS.- L.ol \,-lc--0<1-i'J 

Work Order No.: _j,_lo=·~I 0=1~5~-------

Thermometer: C.cR: ~ S DO meter: DD-1..! ~ 

Start Date/Time: 19Gfokvf C:., ·2-011.. e 11.\-lti ~ 
No. Organisms/volume: --'1-"0"'/2"'0"-0m=L ______ _ 

Test Organism: -"D"'.m"'2afl!l.i"nT'aO--~-~----
Set up by: "-NL- I f»WJ> 

pH meter: pH -1/-Z. Cond./Salinity: C-'2.-(_3:, 

Concentration Number of 
Live Organisms 

No. 
Immobilized 

Temperature 
(oC) 

Dissolved oxygen 
(mg/L) 

pH Conductivity 
(µSiem) 

("I·• Viv') 

'00 

Rep 

A 

B 

c 
D 

A 

B 

c 
D 

A 

B 

c 
D 

A 

B 

c 
D 

A 

B 
c 
D 

A 

B 

c 
D 

lO 
{<> 

Technician Initials \r\W... /+a 

Hardness ad·usted 

Comments: 

Sample Description: 

Batch#: 0 <) t.-1 /4. \> 7 -d previous #young/brood: 2fiO 
Reviewed by: 

Version 1.8; Issued February29, 2016 

1mua1 usimen us eu 

Temo l°Cl ~A.Q ./ 

DO lmg/Ll <.Jo _ _,../ 

pH 1',\'.o ,,/ 

Cond (uS/cm) ~"l~(dO / 
Salinful r ........ n 0\'L. / 

Mortality: Heartbeat checked under microscope µo 

o;;l.,·-1') A!)> pz,...ftes1"-k>. 
Previous 7-d Mortality (o/o): <:f Day of 1st Brood:_~9~-

Date reviewed: , {)a· '7-/ 1 ~!(,.. 
Nautilus Environmental Company Inc. 



Daphnia magna Summary Sheet 

Client: 

Work Order No.: l\oi01$ 

Sample Information: 

Sample ID: £\l_E:C \ _ ws._ L.ollo-10-0!{_1\l 

Sample Date: f)rkoW 11 f 1-0lb 
Date Received: ()c-\:o W <o 

1 
"2.ol 6 

Sample Volume: 2 --,<. I L 

Test Organism Information: 

Broodstock No.: 

Age of young (Day 0): <24 h 
Avg No. young per brood in previous 7 d: 
Mortality(%) in previous 7 d: 0 
Days to first brood: 

NaCl Reference Toxicant Results: 

Reference Toxicant ID: 

Stock Solution ID: 

Date Initiated: 

Start Dateffime: dle,r(:~ (,,, 1-0l b <,,'> I '-1-1 SL., 
' 

Test Species: --'-'.D'-'a"'p"'h'"'m"'·a_,_m"'a"'g"'n"'a ___ _ 
Set up by: _'_,_\'-1-"". l-=--ll-'-.~'"""VJ_,\)....__ 

Test Validity Criteria: 

~ 90% mean control suivival and/or mobility and S2. 
daphnids exibit immobility and/or mortality in any 
single control replicate. 

WQRanges: 

T ('C) = 20 ± 2; DO (mg/L) = 3.6 to 9.4; pH = 6 to 8.5 

48-h LC50 (95% CL): '-\, 2- ~ 1- '1°• ~) g/LNaCL 

Reference Toxicant Mean and Historical Range: "f, I ( ~ 0 -S, <-1) g/L NaCL 

Reference Toxicant CV (%): I 6 --'-'"----------

Test Results: 

Reviewed by: Date reviewed: 

Version 1.5; Issued Sep. 30, 2015 
Nautilus Environmental Company !nc. 



Freshwater Acute 
48 Hour Toxicity Test Data Sheet 

Client: 1'~K ( "6.1/\:l J 
Sample ID: G\J-cC\ _ w'?-=-'Lo.lb-ltt>...-,,4 IV 
Work Order No.: --<lf-'lo""l'-'O,._Cl_,__,.S"-------~ 

Thermometer: (.CR as DO meter: Do-2r2., 

Start Date/Time: \9Q:fa/a;t..f b '?.-Oji.. e I '+ts ~ 
No. Organisms/volume: 10/200mL ' 

Test Organism: D.mall!J.a 
Set up by: ..=c"""l*"NriL-,----,!,--P.:,-. w-,.;§2:-----

pH meter: pH .-1 /2 Cond./Salinity: C-1-13> 

Concentration Number of 
Live Organisms 

Rep 

No. 
Immobilized 

Temperature 
('C) 

Dissolved oxygen 
(mg/L) 

pH Conductivity 
(µSiem) 

'00 

B 

c 
D 

A 

B 
c 
D 

A 

B 
c 
D 

A 

B 

c 
D 

A 

B 
c 
D 

A 

B 

c 
D 

24 48 

to 

Technician Initials '11\\1\1.., ft<> ft-.. 

Hardness* Alkalinitv* 

Concentration •rm</L as CaCo3l 

Control fMH\M\ I DO b~ 
Hiohest cone. I ooo '1, [0 
Hardness adiusted 

Comments: 

Sample Description: 

Batch#: Q '} t-1 ,<;,. f;, 7-d previous#young/brood: 2£ 
Reviewed by: 

Version 1.8; Issued February 29, 2016 

us men 

Mortality: Heartbeat checked under microscope ;I;:; 

~ Dayof1stBrood: __ ~9 __ 

Date reviewed: Q,(:;t- -"Z-f 14){ V ---------'-+--"-'------

Previous 7-d Mortality(%): 

Nautilus Environmental Company lnc. 



Daphnia magna Summary Sheet 

Client: 

Work Order No.: l!ololS 

Sample Information: 

Sample ID: 

Sample Date: 

Date Received: 

c\L iv..<;-\.-ws_ 2.0\6-10-cq_N 
f)ckoW it 

1 
'1-0lb 

Sample Volume: 

Test Organism Information: 

Broodstock No.: 

Age of young (Day 0): <24 h 
Avg No. young per brood in previous 7 d: 

Mortality(%) in previous 7 d: 0 
Days to first brood: 

NaCl Reference Toxicant Results: 

Reference Toxicant ID: 

Stock Solution ID: 

Date Initiated: 

Start Datemme: IOGtda:u' 61 /.-cl~ 0 l 'f2o~ 
Test Species: --'-'· D"'a"'p"'h"'m"'·a-'-m"'a"'g"'n"'a ___ _ 

Set up by: _'...il~-"\"'l'-+'j \\-'-lf.l~D __ 

Test Validity Criteria: 

:? 90% mean control survival and/or mobility and S2 
daphnids exibit immobility and/or mortality in any 
single control replicate. 

WQRanges: 

T ('C) = 20 ± 2; DO (mg/L) = 3.6 to 9.4; pH = 6 to 8.5 

48-h LC50 (95% CL): "\-, '2.. (3,)- 'f.i) g/LNaCL 

Reference Toxicant Mean and Historical Range: 'f. \ ( S.. o-S,<.f) g/L NaCL 
Reference Toxicant CV(%): I \a -'--"'--------------

Test Results: 

Reviewed by: 
Date reviewed: 

Version 1.5; Issued Sep. 30, 2015 
Nautilus Environmental Company Inc. 



Freshwater Acute 
48 Hour Toxicity Test Data Sheet 

Client: l~cK (.£.111:») Start Date/Time: l!Jofok:W" 6; '1-01 b e 14~ 
Sample ID: f:..V- i'-\6"\ ~ \,IS.- 2-<:.l 6- /o- o'f-N No. Organisms/volume: _,1"'0"'/2"'0"-0m=L ______ _ 

Work Order No.: I bl OJ S Test Organism:~O~.m~aiJ!!."'n'"'a~--~----
Set up by: "NL- I P.VJ"5J 

Thenmometer: ct:Ras DO meter: Do-1.f\ pH meter: pH~ll:? Cond./Salinity: C-1..{?2 

Concentration 

00. 

Number of 
Live Organisms 

Rep 

A 

B 

c 
D 

A 

B 

c 
D 

A 

B 
c 
D 

A 

B 
c 
D 

A 

.B 
c 
D 

A 

B 

c 
D 

24 48 

'"' lo to 
(0 ~A> 

l."P 
(O !O 
(0 (,o 

No. 
Immobilized 

Technician Initials IJ\Y\l. .Ao 

Hardness* Alkalini+"* 

Concentration •rm1 /Las CaCo3) 

Control !MH"n i -~ (,'{,, 
Hiohest cone. 1LO { j?, 

Hardness adiusted -

Comments: 

Temperature 
(oC) 

Temn l°C) 

DO (mg/L) 

OH 

Cond (uS/cm 

Salinitv fnnt) 

Dissolved oxygen 
(mg/L) 

mn.1a1 

~ Q.0 
c • I 
-ic; 
li;)'-\'1.-
n .':> 

pH 

r.u1USimen1 

./ 
.. 

.// 

•/ 

Conductivity 
(µSiem) 

us 

/ 
. ./ 

Mortality: Heartbeat checked under microscope 

Sample Description: C~" AA> c."'l~ , !\.<> "i-\.., ..»',, l\.N ,oc...-E-\ e.Jt:..f;z~ 
\ '2€ 09? 

Batch#: O"IZ..1 IG. jlt;; f> ,,.._ 
Reviewed by: 

7-d previous#young/brood: ~ Previous 7-d Mortality (o/o): Day of 1st Brood:_~9,___ 
~ ~i-~ Date reviewed: ~- '2-1, -z-Ot& 

Version 1.8; Issued February 29, 2016 Nautilus Environmental Company Inc. 



Daphnia magna Summary Sheet 

Client: 
Work Order No.: 

Sample Information: 

Sample ID: 
Sample Date: 

€\J_ &\ \ _ ws_ L.o\1o-10-o't-N 
OrkoW Lt 1.-0lb 

Date Received: 
Sample Volume: 2-,c.IL 

Test Organism Information: 

Broodstock No.: 
Age of young (Day O): <24 h 

Avg No. young per brood in previous 7 d: 
Mortality(%) in previous 7 d: 0 
Days to first brood: 

NaCl Reference Toxicant Results: 

Reference Toxicant ID: 
Stock Solution ID: 

Date Initiated: 
48-h LC50 (95% CL): 

Start Date/Time: l!JC,i:ddl.r 61 2.-0l\:i (? i <.f05~ 
Test Species: __ _,O"'a"'p"'h'-'m"'·a..:.m"'a"'g"'n"'a ___ _ 

Set up by: _'_,\,-"\-"L-+'I \\_,_VJ,_\)""'· __ 

Test Validity Criteria: 

~ 90% mean control survival and/or mobility and S2 

daphnids exibit immobility and/or mortality in any 

single control replicate. 

WQRanges: 
T (°C) = 20 ± 2: DO (mg/L) = 3.6 to 9.4; pH = 6 to 8.5 

Reference Toxicant Mean and Historical Range::.o:_'+..:.·_l:......::(c.:~:..':.._c_-_S_,'-4'-')'-"'gl=.L.:.::N"'ac"'L~-
Reference Toxicant CV(%): I (o 

-~~------------

Test Results: 

Reviewed by: Date reviewed: 

Version 1.5; Issued Sep. 30, 2015 Nautilus Environmental Company !nc. 



Freshwater Acute 
48 Hour Toxicity Test Data Sheet 

Client: \~cK, ('bJ'<,) . Start Dateffime: c9c{ob:U b \ ·1-01 b e 11.\-0:s~ 
Sample ID: 0L&f\ - 'w ":.-'1-0l \;; - \" ·~e'"L/\J No. Organisms/volume: --'1""0"'/2'-"0"'0m=L ______ _ 
Work Order No.: i lo! OJ 5 Test Organism:-=D"'.m=aq,,,n~ao---~-~----

Set up by: 1'\Ni'...- ! P>w)? 

Thermometer: '-CR~ S DO meter: {)o-1..j 1:. pH meter: f H ~112 Cond./Salinity: C-2{3> 

Concentration 

("I·• Viv) 

'00. 

Number of 
Live Organisms 

Rep 

24 48 

A IO tO 

B 

c 
D 

A 

B 
c 
D 

A 

B 

c 
D 

A 

B 

c 
D 

A 

.B 

c 
D 

A 

B 

c 
D 

lO 
to 

lO 
lO 

No. 
Immobilized 

48 

,, 

0 

Technician Initials \!\.,.,...__ .ho ,t;-.. 

Hardness* Alkalini+"* 

Concentration •rm IL as CaCo3\ 

Control IMHW) iDO bQ 
Hinhest cone. 1 I ~o L.S 2-
Hardness adiusted 

Comments: 

Sample Description: 
\ ' 

Temperature 
(oC) 

Dissolved oxygen 
(mg/L) 

pH Conductivity 
(µSiem) 

Mortality: Heartbeat checked under microscope ~ 

Batch#: 0 'lt-1 tG. j?, 7-d previous#young/broOd: '2~ Previous 7-d Mortality(%): <P Day of 1st Brood: 9 

Reviewed by: Date reviewed: ___ ._QOC __ ._frl_+-'?o::....::_,_!-"-IP __ 
Version 1.8; Issued February29, 2016 Nautilus Environmental Company Inc. 



Client: \ t>Ck 

w.o.#: I !..:,lo"lS Hardness and Alkalinity Datasheet 

Alkalinitv Hardness 

Volume of 
Sample (ml) 0.02N (ml) of 0.02N Sample 0.01M Total 

Subsample Date Volume HCUH2S04 HCUH,so, Total Alkalinity Volume EDTA Hardness 
Sample ID Date Measured (ml) used to pH 4.5 used to pH 4.2 (mg/lCaC03) (ml) Used (ml) (mg/l CaC03) Technician 

\;\/_Sf' 1-\.JS_ !fl<} <?Ii~ ! rl( t (;./ /h So lb.o u~;?> 7:, i t\ rocv fed., /ef.:,o '-l'K.. 
Z,,Jl,.-/()·--t.'f...N I I 

'E.'1-bc.L w'.L ' $0 iS.<) lb- i '5 (0 {O<Y 1u_o /ooO '{\/V.._ ! 

2./)/ \,-(o-b<f-1\) I 
t;;J_M (r\_uS.-. i so °'" '1,_'<. 11'B f DC!J 1. b ·7C:,o 'IW.... 

""1\,-(a·-Ot-N 
<:;V-1\G-~wS... so 1 ').... b I?- 9 t.-<fb 'SO I'.?:> 3 1..(k, '-{VvL 

&> lfo-l a--0'\ . ..N I 
'-\J _G'f\~vJ'$._ so r;.D 13. ~ '1.-Sv io<V II. 3 11;.o '\IA{_, 

2.D llo-l o-il'-1..N ' I!/ 

rvl\-\w ,.-, ... +J-JI (,, <.<X.fl/lh So ·<;.s -~b i.t,'li-i 'So S.D 100 '-\IA.\ 

Notes:© DT\~p\ f o ~l<:>O .-,_L w I "\:>:l:- Wt\.f-e I"'· 

Reviewed by: ~ Date Reviewed: {)oc-' 2-I 1 "7--011< 

Version 1.1 Issued July 28, 2016 Nautilus Environmental Company Inc. 



 
 

 
 

APPENDIX C – Chain-of-custody form 
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Teck 

ci1VIB.o 

.&no11Fo1 

!'~~ll:. 
Ema1!2 

Email 3: 

?.'!.'-'!il4: 
~ 

-------~c,;iv'1'1~- Sparwood 
Postal t;~-~ --- V~~~C"'-----" 

Email S· 

PO numb•! - . "'';~°"I,,,~--- .· - ---~"""'" ···1-·-· -L !'nst -• !unih<r ·- • ,· BC ~ .. amda --1-- -'*1&f£ 0\#flA --- 1C•1Htry I< =----== 1-250-865-5289 

Samnle!D Saniplol<lcatim1 

EV _SP I_ \VS_2016-10-04_N ·t EV _SPI 

--~=~~!-WS_2016-10-04_N __ ,!V_ECI 

EV _MG1_ WS_2016-10-~~~ 

Ey_~Q6_ WS_2016-10-04_N 

EV_MGI 

EV AQ6 

j 
~ 

f[ 
~ j i 

j I ~ ~ 
i ~ 
' 

m 2016110104 I g : S$ 
--· \~ 20i6rio104 -~ .'3 S 

m 
2016110/04 \0 ~1:~:-j m 

g 
1 
' 
' 

Phonoi 

,:s;c:c..L ' , ' . 
i 
~~·: 

fi} 

l J 

~:r:-"""~ ~~ 

-

!~ 
" c.; 

It 

-

~ 
~ 
I~ 

llt.5 
-··-1··-J-

i 

2016110/0'.~1=~i=:~o~sjl:"=J=··=== I --- I I 

20.16110104 1 :i. · oo I , ··)·-, -7J ··;:v:GT1= WS=2016-10-04=N EV_GTI m 

~ ;-· r· 1 - i ~- -- -~ 
~ ---~ -··· J __ 

I I 
-~---· - -~--- i ~·--·. 

i'l'rG "ctt_O~ 'l>&i:SI' Ill CXIONS \% :~:&'$. !i '' M'BD'ilYJA'.i!lin:l' B 2 !Y! '41i2\)\i70:~t A'l'lrtfiM ' 1 » 

'fo•klty96-llr/4R-IJR~ 96 Hr IMnbowTrout p.,'1fol! &4!1 llr Daplmla poss/fol! ---- --{)e;:l-()lf, .:{{;·®---/<·hcf-9'-I 
(Doph1nbt .. tingto<><ourat20d•grocs) --- , ~ffi~·; ~ -~----~------! 

Hf''"'' '"°'ffft· >'' ·.S0fs'!~'lli2Jil'fl'!JJi!ffiP 5' ,,,s;;~®«Tul!e\tt~t 
------~,c,0cmci!yc,~2_3-b·~,;~i~~~~::~~~~:~~~[X S•mplcr'•Nomo Mohllo # 

---~~~'~•m~cr\grng..(]Jlu_<Ln.,,., Day)· JOO% !\!J:<.hg; ~ .. ~ Sampltr's Signoturo J)ote/flmo ,flt '~.F' 'ti ~ ,,.,,._ ~ .f!Y 
!'or Emcr one <! Da ASAP or WcekOlld - C!\Jl.taot A!.S t~ ~J'-- i $,.!bi' .. ~6 

"t6H e&-f ?/F 

li<ZoL '!-- 2J<IL 

J 11,"'f( ~ J) ~Hr Tr +:, .~ ) 
:::'.) (\e'"'"J (of.;r\Q\l1fv" pn.-t0.,/dr51 0dDt,rlrs\, 

t-00 -if; I !O I oi-4 
!01 o1':i 481-1 J), t1c1:}~"- 'f/F 

I 

2) ( \Rv..( I C,)iJ,\~s(r Ne r1ft.'t1Alo<tP11 D tl"'-·.rii<\ 

'J> [\,;\(! (;,jJ11eu1 fJ,) pl'v'f/\ 1110-l •1,, O<io·.1>·f f;1. 
I 

(l<C"' (bi,,\es~ 1 N"' jlO\rft'vJi1i-r:>; 0 c/:fa,lfl) 

l \~,c i C)\,,,\eq i '' Y"' ,f;'vq\i;t"l t< I I) J_::.v . .<t fl 1_. 
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END OF REPORT 



 

Nautilus Environmental Company Inc. 
8664 Commerce Court, Burnaby, BC, Canada, V5A 4N7 |+1 604 420 8773  

 

 
Teck Coal / Elkview Operations Report Date: October 28, 2016 
ATTN: Michael Moore Work Order: 161127 - 161128 
RR1 HWY 3   
Sparwood, BC  
V1C 4C3  

 

Data Report 
  

Species: Rainbow trout (Oncorhynchus mykiss) 
Protocol: EPS 1/RM/13 (Second Ed. 2000 with 2007 & 2016 amendments) 

  
Species: Daphnia magna 

Protocol: EPS 1/RM/14 (Second Ed. 2000 with 2016 amendments) 
 

Table 1. Results for the 96-h rainbow trout acute single-concentration screening toxicity test.  

Sample ID Collection Date and Time Mortality in the 100% v/v 
(%) 

EV_AQ1_WS_2016-10-17_N October 17, 2016 @ 1330h 0 
 
 
Table 2. Results for the 48-h Daphnia magna acute single-concentration screening toxicity test. 

Sample ID Collection Date and Time  Mortality in the 100% v/v  
(%) 

EV_AQ1_WS_2016-10-17_N October 17, 2016 @ 1330h 0 
 
 
The tests met performance criteria and there were no deviations from the protocol. The results 
presented in this report relate only to the sample tested.  
 
 
 

 

 
 

 
  Reviewed By: 

Yvonne Lam, B.Sc.  Edmund Canaria, R.P.Bio. 
Laboratory Biologist  Senior Reviewer 

 



Rainbow Trout Summary Sheet 

Client: 

Work Order No.: 

Sample Information: 

Sample ID: 

Sample Date: 

Date Received: 

Sample Volume: 

Other: ' 

Dilution Water: 

tv_4o.J _t-JL z.ciL-P·ll:J.f 
0Cii1-/ib 

!, )I 2-0 

Start Daterrime: 

Test Species: Oncorhynchus mykiss 

Test Validity Criteria: 

~ 90% control survival 

WQRanges: 
T ('C); 15 ± 1; DO (mg/L); 7.0 to 10.3; pH; 5.5 to 8.5 

\ __ _ 

Type: Dechlorinated Municipal Tap Water 
Hardness (mg/L CaC03): t' o 
Alkalinity (mg/L CaC0

3
): ,.----!"-}=---------

Test Organism Information: 

Batch No.: 

Source: 

No. FishNolume (L): 
Loading Density (g/L): 

Mean Length ± SD (mm): 

Mean Weight± SD (g): 

(). Uj 
Range: __ z_S_-_)_J.,...-__ 
Range: __ ":...:. ·.:.'~--.:.1 _-:...:J:...:'.:.s-_,6'-· __ _ 

Zinc Reference Toxicant Results: 

Reference Toxicant ID: 

Stock Solution ID: 

Date Initiated: Oct I ' /I&, 
96-h LC50 (95% CL): 

Reference Toxicant Mean and Historical Range: 
Reference Toxicant CV (%): 58 z 

Test Results: ;ooJ. }\lt{'l';'v q! o,+ f b ~ >idf '"' -/t,c ~, ... t},'lv>-td /oo / (u/.,) 
f•.•~plt, 

Reviewed by: Date reviewed: 

Version 1.4; Issued May 29, 2015. 
Nautilus Environmental Company Inc. 



Client/Project#: 

Sample J.D. 

W.O.# 
RBT Batch#: 

Date Collected/Time: 

Date Setup/Time: 
Sample Setup By: 

Thermometer: ( E 12..-#' 2-
Cond./Salinity: '2. 

Concentration 

(% v/v) 1 2 

L-tl 
100 

Initials 

96-Hour Rainbow Trout Toxicity Test Data Sheet 

lute(" t\ \ C fv o) 
I\Ul a L wS _]pIG, -I O-Il _[J 

I [,J II "21-
oq'J) 1C 

Oc\ t"::J/11, ~ I):Z,o~ 
Od L0/1&, @ 13w/,., 

EC 

D.O. meter: 
pH meter: 

'L 

Number FishNolume: to/lzL 
7-d% Mortality: ----'-':"' J ... ·~----------
Total Pre-aeration Time (mins): 50 

------~~---------------
Aeration rate adjusted to 6.5 ± 1 mUmin/L? (Y/N): v 

f 

Undiluted Sample WQ 
Parameters lnitiaiWQ · Adjustment 30minWQ 

Temp 'C I r,.o / 15"-.o 
D.O. (mg/L) ;o ·I / (0.'-' 

pH f:' I / ~-1 
Cond. (J.JS/cm) bl-1- / &11. 
Salinity (ppt) (1 . ·z, v (J.l 

--------

#Survivors .·· Temperature ('C) Dissolved Oxygen (mg/L) pH Conductivity 
(J.JS/cm) 

4 24 48 72 96 0 24 48 72 96 0 24 48 72 96 0 24 48 72 96 0 96 

I o jf) jf) JO iCO tf.u 15\" II>', ts"~ tOP 'U tH· 9,<1 1.0 t. r) (,.6 "<" 
. .,.., ":j.\l 

,, 
)~ ·1 2~ 

I~ I<' '"' 
;J I t;.0 lj~~ II~" 1\0><> /(·' ,o 0 0.£ 9,/1 '),)' q,:q ~-1 ~."\ '" Y-3 ,!'-, ?~ ~-1- t-n {?'t 

tL- h '~<~-> f.(, I;:: C. 

"'"' 
,()-. ,_ <r.-t .... fL ·t.t.. ...... ,.,.. v\ .. £1,.. 

·~ 
.A, """' it ['L t-1. 

Sample Description/Comments: '' 0'(\>N, cl ~r"v', 

Fish Description at 96 h AI\ f.s~ c'l'?"'-"'"' "'-••""-t\ \ Number of Stressed Fish at 96 h f6 

Other Observations: ______________________________________________ _ 

Reviewed by: ~ Date Reviewed: tfcL · ~' Z--D I (p 

Version 2.4; Issued September 9, 2016 Nautilus Environmental Company Inc. 



Daphnia magna Summary Sheet 

Client: 

Work Order No.: 

Sample Information: 

Test Organism Information: 

Broodstock No.: 

Age of young (Day 0): 

Avg No. young per brood in previous 7 d: 

Mortality(%) in previous 7 d: 

Days to first brood: 

NaCI Reference Toxicant Results: 

Reference Toxicant ID: 

Stock Solution ID: 

Date Initiated: 

48-h LCSO (95% CL): 

Start Date!Time: 0<:..-fo btl I ?? 1 '2l.>l b C': ISS 'C~ 
Test Species: Daphnia magna 

Set up by: "'H 

Test Validity Criteria: 

~ 90% mean control survival and/or mobility and S2 
daphnids exibit immobility and/or mortality in any 
single control replicate. 

WQ Ranges: 
T (°C) = 20 ± 2; DO (mg/L) = 3.6 to 9.4; pH = 6 to 8.5 

Reference Toxicant Mean and Historical Range: 4, I (3,0-S,'-\') giL NaCL 

Reference Toxicant CV (%): _lc.:\o><------------

Test Results: 

Reviewed by: Date reviewed: 

version 1.5; Issued Sep. 30,2015 Nautilus Environmental Company Inc. 



Freshwater Acute 
48 Hour Toxicity Test Data Sheet 

Client: -rec.k {,f:Vt>) Start Date/Time: <2ct<>W i&' wl6 E' [":.'SO"' 
Sample ID: &\1_;1\<3-\~.....S:.,Aoi~ ~e--f1_i\J No. Organisms/volume: 10/200ml ' 
Work Order No.: 1 b i 12~ Test Organism: ~D~.m~agli!,n!£a ______ _ 

Set up by: · VV..... 

Thermometer: h-S DO meter: 1)0 -· :2-l 3 pH meter: pH-Il?.. Cond./Salinity: C- 2-( 3 

vvo '"~' '" a"v', NnmhAr of 

Live> VO ~OHOOH 00 

No. 
Immobilized 

(•jo 111\i) Rep 

24 48 48 

C· .->-. ,\ A 10 iO {"') 

8 lc'J \0 tl 

c lo JQ_ f) 
D 

IOO A [0 iO n 
8 l.o [0 D 
c !0 lO D 
D 

A 

8 
c 
D 

A 

8 
c 
D 

A 

8 
c 
D 

A 

8 
c 
D 

Initials 1~'-l.l '\WI '\il\.l, 

Hardness* Alkalinity* 

Concentration "(m /Las CaCo3). 

Control IMHW) 

Highest cone. 

Hardness adiusted 

Comments: 

pH c-u I .. , 

(~S/cm) 

( 24 48 0 24 48 0 2~ 48 0 48 

. /1····.···· .. ··· .. ··.·•· > < ·' ···.········; :>'!'•.e ••.• •\',,; ·• · ...... •···•·•·•.·•·· 
'.·····' ···;·.·,.,, ··.··.· .. •··· .. ··••· ···.··•··. •• tJ (;,.J; ' ' ,:} ' ; '·.'. '·· ··•·····•·· .··••·· ' 

"' a 
us men use 

Temp ('C) 'Z.I.o -
DO (mg/L) R""' / 
p_H <&0' / 
Cond (~S/cm fol31 / 
Salinity (ppt) 0,3. / 

"Cci' 
Mortality: Heartbeat checked under microscope ,rO.j''c{ 

Sample Description: CUG.r
1 

\·:~\.J '\'ell~-' r I C\\<:.1/. .~ o cd.Dv.r, .reo pc.A1cu r;,fps, 
I I 4 

Batch#< &\•2}(h \:>!?s 7-d previous# young/brood: i \p 

Reviewed by: ~ 
Previous 7-d Mortality (%)<. __ .::!,0_oay of 1st Brood: __ \,_..0_ 

Date reviewed: ___ __:Of;Cc,___._·_-:2.-_(c>_c.'_'Ml_' 1_· (,---

Version 1.8; Issued February 29, 2016 
Nautilus Environmental Company Inc. 



Client: ·1 .eck 
w. o.#: I \.o l 1-v& Hardness and Alkalinity Datasheet 

Alkalinity Hardness 

Volume of 
Sample (mL) 0.02N (mL) of 0.02N Sample 0.01M Total 

Subsample Date Volume HCUH2S04 HCUHzS04 Total Alkalinity Volume EDTA Hardness 
Sample ID Date Measured (mL) used to pH 4.5 used to pH 4.2 (mg/LCaC03) (mL) Used (mL) (mg/L CaC03) Technician 

·sv_ 1\G. \-vS·· <%{\~(![, &:t-leJ/b So 1z.-. I 12·-4 "l...!~~ 1 o''../ >.'2> 3~CJ '-'~"lb. 

t-o I 1, ·- (.:;:r/1..,. 

AAI··h.l IDvl~ \!3J/6 INC&'fo y, 'tto "t· \ 1£ Y"" LS_o (00 ''\Ail" 

1----

Notes:(!) D!\~o\_±o _/<:>O,.,.L wl \)~ ~-ev". 

Reviewed by: ~ Date Reviewed: {9c;c · ']..C, ){)[ (p 

Version 1.1 Issued July 28, 2016 Nautilus Environmental Company Inc. 



Teck 
COCID: 20161017 TURNAROUND TIME: 

"t:03,t ~Q'J 

Facility Name I Job# Elkview Operations Lab Name Nautilus E•wironmental Ke ort ~' 

Job Descrintion SA Chi"onic Toxicity Sampling Lab Contact K1}'sta Peracy Email J • 

Project Mana er Michael Moore Email krysm@naut1lusenvironmcntal.ca _ Email 2 

Email Mlchael.Moorn@teck.com A:ddress 8664 Commerce Court Email 3· 

Address RR#l HWY# 3 Imperial Square, Lake City Email 4 

Email 5: 

City Sparwood Province BC BC PO-number 

Postal Code V!C4C3 Count{)' Canada Canada 

Phone Number I 1-250.865-5289 

0 
"' 
~ 
~ 

.5: Ol 4!r2.:.: 

I 1 s,s-14x.201 Iv- I I I . lx2ol 
,,1-.. IP--~, I I I 16,0IJ-xlL 

'. 

72h P.subcapit11ta PIF 7d :o 
C.dupiaP!F . . :od , ,, , , · , I 

rninbow trout early hfe stagePIF 96 hr Rainbow Trout P/F 48 hrDaphma P/F I I JI j lJ JA//I ' • l?a YJ.1..Q..,.A · '°""~ I 

Regular (defimlt)IX 
Priority (2-3 business days) - 50% surcharge 

Emergency (I Business Day) - !00% surcharge 
For Emergencv <J Dav. ASAP or Weekend " Contact ALS 

Sampler's Name 

Sampler's Signature 

,,..-) c /·[')''. ·r J,, ~,r::vnp ( _._.)c:rtp1.,-Jv'I \' T~,-t '1~\\ttv 1 t\·"'liv (')JJ>;:/\-V)S 
I 1 I 

0-~. c,-;,,.~:._ l\lobile # 

Dateffime frc5}e;r Jf'ef>p 6< 

(/\:> ,, ,-/; 11.,/ ,,--jc<I, 



 

Nautilus Environmental Company Inc. 
8664 Commerce Court, Burnaby, BC, Canada, V5A 4N7 |+1 604 420 8773  

 
Teck Coal / Line Creek Operations Report Date: March 21, 2016 
ATTN: Jay Jones Work Order: 16305 – 16306 
Box 2003    
Sparwood, BC  
V0B 2G0  
 

Data Report 
  

Species: Rainbow trout (Oncorhynchus mykiss) 
Protocol: EPS 1/RM/13 (Second Ed. 2000 with 2007 & 2016 amendments) 

  
Species: Daphnia magna 

Protocol: EPS 1/RM/14 (Second Ed. 2000 with 2016 amendments) 
  

 
 
Table 1. Results for the 96-h rainbow trout acute toxicity test.   

Sample ID Collection Date and Time Mortality in the 100% v/v 
(%) 

LC_LC7_Q_WS_2016-03-07_N March 7, 2016 @ N/A 0 
N/A = Not Available. 
 
Table 2. Results for the 48-h Daphnia magna acute toxicity test. 

Sample ID Collection Date and Time  Mortality in the 100% v/v  
(%) 

LC_LC7_Q_WS_2016-03-07_N March 7, 2016 @ N/A 6.7 
N/A = Not Available. 
 
 
The tests met performance criteria and there were no deviations from the protocol. The results 
presented in this report relate only to the sample tested.  
 
 

 

 
 

 
  Reviewed By: 

Yvonne Lam, B.Sc.  Edmund Canaria, R.P.Bio 
Laboratory Biologist  Senior Reviewer 

 



Rainbow Trout Summary Sheet 

Client: 

Work Order No.: 

Sample Information: 

Sample ID: 

Sample Date: 

Date Received: 

Sample Volume: 

Other: 

Dilution Water: 

L( _L[7_a_w)_<ofl · oJ-07_ N 

MCi.' 11th 
Mar~///, 

li20L 

Start Date/Time: IV\M /O /1 b {rJ 01 SS~. 
Test Species: Oncorhynchus mykiss 

Test Validity Criteria: 

;:::: 90% control survival 

WQRanges: 
T ('C) = 15 ± 1; DO (mg/L) = 7.0 to 10.3; pH= 5.5 to 8.5 

Type: Dechlorinated Municipal Tap Water 
Hardness (mg/L CaCOs): 

Alkalinity (mg/L CaCOs): 10 

Test Organism Information: 

Batch No.: 

Source: 

No. FishNolume (L): o I 1?...L 
Loading Density (g/L): 

Mean Length ±SD (mm): 

0. ,. 2. 

3o·)'f Range: ________ _ 31 t I 

Mean Weight ± SD (g): Range::...· ......:.0:.... '1"'-' .:.6_-_..:_o.;.:·· .:,'-· '('-----

Zinc Reference Toxicant Results: 

Reference Toxicant ID: 

Stock Solution ID: 15l a5 
Date Initiated: 

96-h LCSO (95% CL): 

Reference Toxicant Mean and Historical Range: 71. 7 ( 3lt.o- i51.t;) .Lif/i... ln 
Reference Toxicant CV(%): 

Test Results: O°/o "1"\t)Yfll)~i7 a.i ft{, ho.,r{ ,''1 fh~ ct11rl;(_,tf<( /ODJ~ (v/v) 
<:: ci"'nl t • 

Reviewed by: Date reviewed: ~ J{p '"2-0ff.o 

Version 1.4; Issued May 29, 2015. 
Nautilus Environmental Company Inc. 



Client/Project#: 
Samplel.D. 

W.0.# 

uatu \.tQHUGl.OU/ 1 unv. 

96-Hour Rainbow Trout Toxicity Test Data Sheet 

I e_ck (Lc6) Number FlshNolume: 

cc _/A_'f _ '&_w~_z_a1t-0J·-ol_!V 7-d % Mortality: 

I ID 3o5 Total Pre-aeration Time (mlns): 

ot-o\11.b 7 {tc a, !\I 11\ I~,... __ , ____ , (\/)ctr o 1 . 

(l'\C\( I {) 9 Ila x:::' ..:-Q3 ss-~- Undiluted Sam le WO 

lo Ii- {.,. 
0 • 

=!Ovvil11S 
Llmln/L? (Y/N): "' . 

I 
Date Setup/Time: 
Sample Setup By: Ee.., r . 

Parameters 1.nltliilWQ Adlustment .30mlnWQ 
Temp 0 C: /l/,o / . 'i a 

\\,~r-iuo,t\'1 :' Ct~:\\ 1.. _ 
I ' 

D.O. meter: 2. pH· 7 c, ./ <• 1.9 . r 

pH meter: I D.O. (m11/L) 11,7 _,,. t--1" I O -'! 

Corid. Meter: ., Cond. (fJS/cm 46 I ./ 'f (, I 
_$',k" "".r·h--". 0' 1- {) '1,,. 

Concentration #Survivors Temperature (°C) "'- Drs'solved_Oxygen (mg/L) pH Conductivity 
(µSiem) 

<% v/vl 1 2 4 24 48 72 96 0 24 48 72 96 0 24 .48 72 96 0 24 48 72 96 0 96 

<.:-t I 10 j () /C ID /~.o l'j.o /VP I '-V' !'{, 0 tu.o 1.1 ttb '}. °' 1. 7 Cs {'-j lob {,,,f t. 7 )() . ] 'I 

I 00 10 JO '17 ·o /If. 0 l'f.O I '1•" I '-1 ,,::> /l(I 0 lo.J 9~ ~,b ''f,,q< I 0-0 1,1 ~ 0 ~- \ f ,'/..- 8.Z- "-16 I 16_i 

. 

Initials EL . . "" [(. 'E-\.. 1" l- A.A - ft ~ (c ,\... /<h E<, i::.L (<- lh f(_ fL.- £:-( 

WQ Ranges: T (°C) = 15 :I: 1; DO (mg/L) = 7.0to10.3; pH= 5.5 to 8.5 
No . 

Cic:o..', Co\Jr\~c;_-"'"'-"lf~7C~v1~c\}\,\((\fS, -vd~lvr\es<;_ Sample Description/Comments: 

""-
Fish Description at 96 h A ii f;<,I~ ('PP fl\; f,.,Qo,lH,7 Number of Stressed Fish at 96 h 

Other Observations:. ________________________ -'--------------------

Reviewed by: ~ Date Reviewed: ~d, I b 1 VO {/p 

Verston 2.2; Issued August 13, 2013. Nautilus· EnvlronrnentaJ 



Daphnia magna Summary Sheet 

Client: StartDatemme: M.°'rc~ \-0 l "2-0\6@ \ol':;~ 
Work Order No.: Test Species: Daphnia magna 

Set up by:_\\_,_'\_,_\...."'-------

Sample Information: Test Validity Criteria: 

Sample ID: 

;::: 90% mean control survival and/or mobility and S2 
LC.-Lt 1-<Q, W~_ l.<> I l.,,-07-<; l-N daphnids exibit immobility and/or mortality in any 

Sample Date: l'\1.\\1'(,"' 1 l.olio single control replicate. 

Date Received: 

Sample Volume: 

l'J\c,Ki\r.. C\ I WHO WQ Ranges: 
'1.- 'I' "2.,() L T (°C) = 20 ± 2; DO (mglL) = 3.6 to 9.4; pH = 6 to 8.5 

Test Organism Information: 

Broodstock No.: 

Age of young (Day O): <24 h 

Avg No. young per brood in previous 7 d: 

Mortality(%) in previous 7 d: 0 

Days to first brood: 0 

NaCl Reference Toxicant Results: 

Reference Toxicant ID: 

Stock Solution ID: 

Date Initiated: 

48-h LC50 (95% CL): g/LNaCL 

Reference Toxicant Mean and Historical Range: "\-,).... (?:>, ~-S.. 3) g/L NaCL 

Reference Toxicant CV(%): I 7"> ' 

Test Results: 

Reviewed by: Date reviewed: 

Version 1,5; Issued Sep. 30, 2015 Nauf1lus Environmental Company Inc. 



Freshwater Acute 
48 Hour Toxicity Test Data Sheet 

Client: 1'-e~ (Lee) 
sample ID: 1.-L-Lt1 -&-W'::/:::.101\:i-of,·-o·w 
Work Order No.: _,._\ ~!,,~~~c~k~--------

Start Date/Time: %@ IP 2£> lb 0 lo l~ 
No. Organisms/volume: --'1"'01.:20"'0"'-m"'L=-__ I ____ _ 

Test Organism: _,,O"'.m'-"a"'g"'n"'a _______ _ 

Set up by:_=""'---------

Thermometer: {e,""'(l- S DO meter: \)o-- '2-1 ~ pH meter: f' \r\-1 { 3 Cond./Salinity: C. - ?... i 3> 

Concentration Number of 
Live Organisms 

Rep 

A 

B 

c 
D 

A 
B 

c 
D 

A 
B 

c 
D 

A 

B 

c 
D 

A 
B 

c 
D 

A 

B 

c 
D 

24 48 

I~ 10 

lO IO 

'" iO 

i,oC \0 CY 

ro0'. \0 "' 
Ip<'.!,, ~'0<11 

Technician Initials 'r..1'1\1'J In 

Hardness* 

No. 
Immobilized 

48 

0 

0 

ro 

0 

0 

Alka!initv* 
Concentration *(mall as CaCo3) 

Control rMHWl foe /?..-
Hiahest cone. 7<.i.LI 1 ·1 'Z... 
Hardness adiusted -

Temperature 
('C) 

Dissolved oxygen 
(mg/L) 

pH Conductivity 
(µSiem) 

0 24 48 0 24 48 0 24 48 0 48 

. · ... •• ,.•... ; .·•-. .•·•:,j '}· .. .. :>:" .. :X• c,··:: /.. 

. • •. !:/ . ; \ .: • i . : .: "' -c:;.• .. 6.ili ~~ ··"""····""" '+·~···~ 

·:• .. •, ::•.;'_I··)•·.·. : .. :· '• . .' \'.. ·:. 
1:· ...... ·•:, :1 . .-..\·: /·.···· !." ... :: ..... ::} 

~""-. 
Mortality: Heartbeat checked under microscdpe ~ '1"' 

' 
Sample Description: 

",.,., 
Batch#: 0 1-i\,(},.J= ~ 7~d previous# young/brood: '2.\ Previous 7-d Mortality (% ): 0 Day of 1st Brood :._(1-'0 __ _ 
Reviewed by: Date reviewed: fr\-tue./-i /{; )A)!{,,, 

Version 1.8; Issued February 29, 2016 
Nautilus Envlronmental Company Inc. 



Client: ·3-ecck ( L(c) 

W.0.# \6 >ob 

Sample ID Sample Date 

L<:._-l(,1-Q-WS. ti'-\OJ'. to / I h 
'2-0 t l.-o.S-ol-N 

h...A'i \. \ Mi!"· lo/I(;, 

Reviewed by: 

Version 1.0 Issued June 26, 2006 

Hardness and Alkalinity Datasheet 

Alkalinity Hardness 

Volume of 
Sample (ml) 0.02N (ml) of0.02N Sample 0.01M Total 
Volume HCUH,S04 HCUH2S04 Total Alkalinity Volume EDTA Hardness 
(ml) used to pH 4.5 used to pH 4.2 (mg/lCaC03) (ml) Used (ml) (mg/l CaC03) Technician 

i;,.., 8·8 C\·O \'.Tl. so \z.:z. 2.lflf )".L 

So ·;,..' ;,.-16 I?_..,. so s . ...o tao '-11v.1 

Notes: 

~· Date Reviewed: ~fl? II( ~ ly 
' 

Nautilus Environmental 



Teck 
COCJD; 

Facility Name/ Jobi! Li"e Creek Or•cratjon> 

Project Mona or Jay Jon« 

Email l•i.jones@te<k.<om 

Addross Bo~ 2003 

Ci SJ>'lfWood 
Postal Code YOB 2GO 

Phone Number 250.425.6! 11 

Sam le ID Sam le Location 
!..C_LC7 

Field 
Matrfa 

W> 

R~ lor defuul! X 

~ 
~ 

Pro\'llloo BC 

Counlry Conada 

Time 
Date ""' 01/llJ/20!6 

TURNAROUND TIME: 

Lab Nome 'Noocilu• En•iro""""'tll! 

Lab Contnot Kty:;ru Pouroy 

Emoil Kty:;t:l@Nau"[U;Emironmeiitll!.Oll 
Acldn:" 8664 oommeroe Coort 

u,_ ~~ ~::! 

~·~ 
,, 
~·:~ 

~1f: o~ 

= r:/ ~I;' 

~11 
oo·;: 

G~Grab '°' 
~I~ i 

°'Com Cont, ~ ' ~;; 

G ' ' 

T. Phillips/ Nupqu 

Somplcr'• Nomo Tyler Phillip• Mobile# (iSO) 919..0%5 
Priority(2-l bu•inessdapl-50%•=~""1-1----------+-------------1------+--------------~ 

1-----~~. Emor@ncyil Business Day . 100% surchor " 
ForEm enc <I Da ,ASAPorWoeken<l -ContoctALS 

S•mplcr's Slgnoture Doto/Time 03107/20!6 17:30:00 PM 

~iv1uL by /Ua»L~ -NY- /1)a,~1. 'lai111,i11a/o 

fi1cuv ()1 /16 (2 CR ~~1) 

2x20L 
T~- J.0°L. 



 

Nautilus Environmental Company Inc. 
8664 Commerce Court, Burnaby, BC, Canada, V5A 4N7 |+1 604 420 8773  

 

 
Teck Coal / Line Creek Operations Report Date: May 16, 2016 
ATTN: Jay Jones Work Order: 16504 – 16505 
Box 2003    
Sparwood, BC  
V0B 2G0  
 

Data Report 
  

Species: Rainbow trout (Oncorhynchus mykiss) 
Protocol: EPS 1/RM/13 (Second Ed. 2000 with 2007 & 2016 amendments) 

  
Species: Daphnia magna 

Protocol: EPS 1/RM/14 (Second Ed. 2000 with 2016 amendments) 
 
 
Table 1. Results for the 96-h rainbow trout acute toxicity test.   

Sample ID Collection Date and Time Mortality in the 100% v/v 
(%) 

LC_LC7_Q_WS_2016-05-04_N May 2, 2016 @ 1126h 0 
 
 
Table 2. Results for the 48-h Daphnia magna acute toxicity test. 

Sample ID Collection Date and Time  Mortality in the 100% v/v 
(%) 

LC_LC7_Q_WS_2016-05-04_N May 2, 2016 @ 1126h 0 
 
 
 
The tests met performance criteria and there were no deviations from the test methods.  The 
results presented here relate only to the sample tested. 
 
 
 

 

 
 

 
  Reviewed By: 

Yvonne Lam, B.Sc.  Edmund Canaria, R.P.Bio. 
Laboratory Biologist  Senior Reviewer 



Rainbow Trout Summary Sheet 

Client: 

Work Order No.: 

Sample Information: 

Sample ID: 

Sample Date: 

Date Received: 

Sample Volume: 

Other: 

Dilution Water: 

I rrk_ Coo_\ (LlO) 

1 l:.soS 

Start Datemme: (\/\o:{g 5 f I l, CW 0 bGO h 

Test Species: Oncorhynchus mykiss 

Test Validity Criteria: 

T (°C) = 15± 1; DO(mg/L) =7.0to 10.3; pH =5.5to 8.5 

Type: Dechlorinated Municipal Tap Water 
Hardness (mg/L CaC03): 

Alkalinity (mg/L CaC03): 

Test Organism Information: 

Batch No.: 

Source: 

No. FishNolume (L): 10/i iL 
Loading Density (g/L): 

Mean Length ±SD (mm): Range: __ 2_J_-_3_0 ___ _ 

Mean Weight± SD (g): o 5Si o.op Range: __ a_.~:z.'-'t~--o_._s_<> __ _ 

Zinc Reference Toxicant Results: 

Reference Toxicant ID: 
Stock Solution ID: 

Date Initiated: 

96-h LC50 (95% CL): 

Reference Toxicant Mean and Historical Range: 
Reference Toxicant CV(%): 

Test Resu Its: 

Reviewed by: 
Date reviewed: --~--'---..:....'-'--l~"--<r'-UJ-'--' __ 1_1.,,_ 

Version 1.4; Issued May 29, 2015. 
Nautilus Environmental Company Inc. 



96-Hour Rainbow Trout Toxicity Test Data Sheet 

Client/Project#: 
Sample l.D. 

W.0.# 
RBTBatch#: 

Date Collected/Time: 
Date Setup/Time: 
Sample Setup By: 

Thermometer: C E f<Af. Z., 

{Qd~ (oo...I (Leo) 
iC -l Cl- ill~w~ · u il ··<l';'-.,q -N 

tf,s;os· 
0401 IL 

/Ni tt'I 2// I:. (a> 11 il l,. . 
/IV\ C;~ '11 J,, (Ciil " (, 00 !,-, 

' i:: c.-

:z. 
Cond.fSailnlty: 2... 

-~~--

0.0.meter: 
pH meter: 

Number FishNolume: f 0 /I i.... L 
7-d % Mortality: ----"ti ________ _ 
Total Pre-aeration Time (mlns): 
Aeration rate adjusted to 6.5 :t 1 mllmin/L? (YIN): 

Undiluted Samole WQ 
Parameters Initial WQ Adjustment 30mlnWQ 

Temp•c I f.o / 1.:1." 
pH !?.J / (,( 7, 
D.O, (ma/LI !O · 0 / t0 ,<) 

Cond. (µSiem) L/ 2. LJ / cp.'1 
Salinity lppt) 0 ,'l_ I/ 0 Cl. 

Concentration # Swvivori; Temperature (°C) Dissolved Oxygen (rlig/L) pH Conductivity 
(µSiem) 

c 

(% v/v\ 1 2 4 24 48 72 96 0 24 48 72 96 0 24 46 72 96 0 24 48 72 96 0 96 

Ct\ i () I fJ /0 10 lf.o !\", 0 I :>:·' \,)l~ I~" IO. o 'U1 9/1 91? q,Y, 6 .1 Lr ' '1 &f 6.~ z.s· fl 

100 ;D ID I•) 1D 1l:o if.I) t';>\~ f'i); If·• I'" ~ ?.~ 7. x 9A 1_q i3 8 > ~"),- I !'i, g.i ~2Lf Ill I~ 

lnltlals 1:l. ··- A... l:.L E.<:. ·\: ,, 
~ ~ h Ee "\, A- ' ... t;;t. eo.c fr_\.... ' ' 

. f,l.. i:c.. ;1,, 

Sample Description/Comments: I I qL1-\ 'i el\ avv, Cl ftv 1 o d '>1u \ -i: H r vi.11 ? e,.rl [ u.,\ '' t ~ S 

Fish Description at 96 h AB ·R ii. Cl\J\Hl,v l'-Q.•i\=thi Number of Stressed Fish at 96 h 

Other Observations: ___________________________________________ _ 

Reviewed by: ~/ Date Reviewed: ~ /7.-, -;0:i ti,p 

Version 2.3; Issued February 29, 2016 Nautilus Environmental Company Inc. 



Daphnia magna Summary Sheet 

Client: 

Work Order No.: 

Sample Information: 

Sample ID: 

Sample Date: 

Date Received: 

Sample Volume: .I ' 

'2-X IL 

Test Organism Information: 

Broodstock No.: 

Age of young (Day 0): 

Avg No. young per brood in previous 7 d: 

Mortality(%) in previous 7 d: 

Days to first brood: 

NaCl Reference ToxicantResults: 

Reference Toxicant ID: 

Stock Solution ID: 

Date Initiated: 

48-h LC50 (95% CL): 

<24 h 

0 

Start Datemme: N.0\'1 Y WI lo <2- 1-\:w~ 
Test Species: __ ..:D:..:a:cP;,;.hn"'i""a""m"'a"'g"'n""a ___ _ 

Set up by: _...c'1LV\.:.:ol.-"'-----

Test Validity Criteria: 

~ 90% mean control survival {no more than Z 
mortalities in any control replicate} 

WQRanges: 

T (°C) = 20 ± 2; DO (mg/L) = 3.6 to 9.4; pH = 6 to 8.5 

g/LNaCL 

Reference Toxicant Mean and Historical Range: £\, '2--( ?>, 2.- S.b) g/L NaCL 

Reference Toxicant CV(%): 5 
-~~------------

Test Results: 

Reviewed by: Date reviewed: 

Version 1.3; Issued January 26, 2011 
Nautilus Environmental 



Freshwater Acute 
48 Hour Toxicity Test Data Sheet 

Client: :reek. (Lee") Start Daternme: M.o..\.\ 'i 1 U> lb@ l'fV'~ 
Sample ID: L<..- LC.. 1~©-WS.-1..ollo-0$·-ci:\-N No. Organisms/volume:_,_1,,,01.:20"-'0rn"-"'L~'------
Work Order No.: lbSDi Test Organism:_,,O"'.m"'?ag.,n'-"a'"'---------

Set up by: \{..J\,ll. 

Thermometer: +~l\!\p-S DO meter: ()o-2.\~ pH meter: pli-i !'.?:> Cond./Salinity: C. - Z.. { 5 

Concentration Number of No. 
Live Organisms 

Rep 
Immobilized 

100 

A 

B 

c 
D 

A 
B 

c 
D 

A 
B 

c 
D 

A 

B 

c 
D 

A 

B 
c 
D 

A 
B 

c 
D 

24 

''° [.) 

I.I . 

ro 
[O 
[J 

48 48 

Iv n 
IP [) 

10 0 

10 0 
IO (0 

[ o \) 

Technician Initials '-/\~\J\W... 'J\\!>}v 

Hardness* Alka!initv* 

Concentration •1m1/L as CaCo3) 

Control IMHWl cite i..1-. 
Highest cone. 'L3-'\ 2.0\J 
Hardness adiusted ---·~·-~----
Comments: 

Sample Description: 

Temperature 
(°C) 

Dissolved oxygen 
(mg/L) 

pH Conductivity 
(µSiem) 

024480244802448 0 48 

1:-.'.::~.: <:.·r._:>·>:::::;.- :_-~::.-~_ .. _----J::::·::~·:::-:!} 1<:--<·,·,_·: -', , - ;·-_-._:. ·-· ,_ ,_ -- i-.\-:>:...-:-:, .. ·,:_:.-.::''.\.:'.· \<;:~~;_··· 

.•·( : . ···.•<.·· . ... ) :" . ,._., .. ·.•. . ..•• ': ... :/(:/. •\ .... 

. . -~, •-, 
:,;" .... :·-.: -- __ .· .. -.. -.· .:-' .,·:::::.:>. __ ... __ ~:,;·:I'.-''< 1:-· .'C---: < ··:-." •. :•---· 

.•· ··•c.····· • .•:· ..• : ·>;. ;· I- .. _,.I·· ... ····• ..•• : . 0.::: ·,_:.:• · .. · • • 

>··• "-< -: ·.·· .: .... ::o:· "< .·: :::.:.: :::.· " .. •• .. ·: ·cc <'"'.. · 
·• :;'.;;':.; :.>.: 

m11a1 u ustment usrea u 

Temo ("Cl w.<. /" 

DO lma/L\ 'BS 
oH ~' 1, 

....... 
Cond (uS/cm 't?, '\ / 
Salinitv fnnt) D.'U / 

,'\,of 
Mortality: Heartbeat checked under microscope r-€JI"( 

Ct>\ <:>1,,<J' ; f\C o;\.~;J.f ! .'\. '> i0t'.', cl> (<ii ~fl!,_ 
Batch#: O"\l q I b ll\ 7~d previous# young/brood: i5 Previous 7~d Mortality {0/o): ___ O __ Day of 1st Brood: __ _,_ __ 

Reviewed by: Date reviewed: ___ /?L!vl __ ~[_?-_,_, _b--v_"-'{'-fo _____ _ 
Version 1.8; Issued February 29, 2016 

Nautilus Environmental Company !nc. 



Client: 1{'c.k C LC.<>) 

w.o.#: l \oSot Hardness and Alkalinity Datasheet 

Alkalinitv Hardness 

Volume of 
Sample (ml) 0.02N (ml) of0.02N Sample 0.01M Total 
Volume HCUH2S04 HCUH2S04 Total Alkalinity Volume EDTA Hardness 

Sample ID Sample Date (ml) used to pH 4.5 used to pH 4.2 (mg/lCaC03) (ml) Used (ml) (mg/l CaC03) Technician 

L-l-l-C.1 ~/:J ,,JS- !"\"-! <.\ /I \, So ID-S Lo, 1 2..olc> So II\ '?..is-\' VNI._ 
l..-0 I lo -oS-o'-\-N 
MHw 1"1.1." i.f /I \. $0 ~_<-\ :,,s io\,.., 'SO 't.b "\ lo ~-

Notes: 

Reviewed by: ~/ Date Reviewed: ~ (2-
1 
/-0/l.p 

Version 1.0 Issued June 26, 2006 Nautilus Environmental 



Teck, 
COCID: 20 I 60502-1700 

Facility Name I Job# I Line Creek Operation 

Project ManagerjJay Jones 

Emailljay.jones@teck.com 

Address I Box 2003 

15km North Hwy 43 

City Sparwood 

Postal Code VOB2GO 

Phone Numberl250-425-6 l l l 

Samole ID Samole Location 

LC _LC7 _ Q_ WS _2016-05-04_ N LC_LC7 

s~.,,,,vn ,/ eftript:~ ... : 
hjt.-1 ye11->w 1 c/ft1•i oJ,.,,,/e;I, 

1-1) p0iv'"f/la.-d(A f' 2) , 

Field 
Matrix 

WS 

Regular (default)IX 
Prioritv (2-3 business days) - 50o/o surcharge 

Emergency (_l_J3t1siness Day)- lOOo/o surcha~g_e 
For Emergency_<l Day, ASAP or Weekend - Contact ALS 

I 
I 

Province BC 
Country Canada 

T. Phillips/ Nupqu 

Sampler's Name 

Sampler's Signature 

P•go "' ' 

TURNAROUND TIME: RUSH: 

Lab Name I Nautilus Environmental 

Lab Contact I.Krysta Pearcy Email l: 

Email I Krysta@NautilusEnvironmental.ca Email2: 
Address I 8664 colUlnerce Court Email3: 

City I Burnaby Province I BC PO number 

Postal CodelV5A 4N7 Country !Canada 

"' 0 
0 

i' ~ "' ~' •' 
i}l ~ 

"' SI ~ 
•' .. ~ z 

x x 
!---+--+---!---!---+--+--'f---·--

#NAM 

#NAM 
E_? 

Tyler Phillips Mobile# (250) 919-0965 

Dateffime May2, 2016 

WI 

t 

'-.J 
1( 
(\I 

! 
o\.J ,_. 
[~ 

12,0 110.v 



 

 
8664 Commerce Court, Burnaby, BC V5A 4N7 

 

 

 

Acute Toxicity Test Results 

Sample collected October 31, 2016 
 

Final Report 
 

November 24, 2016 

 
 
 
 
 

Submitted to:    Teck Coal / Line Creek Operations 
Sparwood, BC 



 
 

 
WO#161202 - 161203 Nautilus Environmental Company Inc. 1 
 

SAMPLE INFORMATION 

Sample ID 

Dates 
Receipt 
temp. Collected Received 

Rainbow 
trout 

test initiation 

Daphnia 
magna 

test initiation 

LC_LCDSSLCC_WS_2016-10-
31_NP 

31-Oct-16 at 
1613h 

05-Nov-16 
at 1245h1; 
02-Nov-16 
at 0930h2 

05-Nov-16 at 
1435h 

02-Nov-16 at 
1540h 

11.0°C1/ 
5.4°C2 

1 Receipt at Aquatox; 2 Receipt at Nautilus (Burnaby) 
 

The sample was received at Nautilus Environmental (Burnaby, BC) and forwarded to Nautilus 
Environmental (Calgary, AB) for rainbow trout testing, but the limited number of available fish 
for testing from suppliers in both BC and AB resulted in the trout testing being conducted by 
Aquatox, ON. The Daphnia screening tests were performed at Nautilus Environmental (Burnaby, 
BC). 

 

TESTS 

• Rainbow trout 96-h single concentration screening test  
• Daphnia magna 48-h single concentration screening test – also tested at 10ºC as 

requested by the client, which was initiated concurrently with the standard test exposure 
of 20ºC. 

 

RESULTS 

Toxicity test results 

Sample ID Percent mortality in 100% (v/v) sample  
Rainbow trout Daphnia magna 

LC_LCDSSLCC_WS_2016-10-31_NP 0 10°C 20°C 
0 0 

 

 

 



 
 

 
WO#161202 - 161203 Nautilus Environmental Company Inc. 2 
 

 

QA/QC 

QA/QC summary Rainbow trout Daphnia magna 
Reference toxicant LC50 (95% CI) 4142 (3815 - 4556) mg/L KCl1 4.5 (3.8 – 5.4) g/L NaCl2 

Reference toxicant historical mean  
(2 SD range) 3602 (3056 – 4245) mg/L KCl 4.1 (3.1 – 5.5) g/L NaCl 

Reference toxicant CV N/A 15% 

Organism health history Acceptable Acceptable 

Protocol deviations None None 

Water quality range deviations None None 

Control performance Acceptable Acceptable 

Test performance Valid Valid 
1 Test date November 1, 2016.  2 Test date November 2, 2016. 
N/A = Not Available 

 

 

 

 

 

 

 
 

         
Report By:  Reviewed By: 
Yvonne Lam, B.Sc.  Edmund Canaria, R.P.Bio 
Laboratory Biologist  Senior Analyst 

 

 

 

 

 
 
This report has been prepared by Nautilus Environmental Company Inc. based on data and/or samples 
provided by our client and the results of this study are for their sole benefit.  Any reliance on the data by a 
third party is at the sole and exclusive risk of that party.  The results presented here relate only to the 
samples tested. 



 
 

 
 

 

APPENDIX A – Summary of test conditions 



 
 

 
 

Table 1. Summary of test conditions: 96-h rainbow trout (Oncorhynchus mykiss) 
single concentration test. 

Test species Oncorhynchus mykiss 
Organism source Hatchery  
Organism age Juvenile 
Test type Static 
Test duration 96 hours 
Test vessel 20-L vessel 
Test volume 20 L 
Test solution depth ≥15 cm 
Test concentrations 100% (undiluted) sample, plus laboratory control 
Test replicates 1 per treatment 
Number of organisms 10 per replicate 
Control/dilution water Dechlorinated municipal tapwater 
Test solution renewal None 
Test temperature 15 ± 1°C 
Feeding None 
Light intensity 100 to 500 lux 
Photoperiod 16 hours light / 8 hours dark 
Aeration 6.5 ± 1 mL/min/L 

Test measurements 
Temperature measured daily; dissolved oxygen, pH and 
conductivity measured at test initiation and test termination; 
survival checked daily 

Test protocol 
Environment Canada (2000), EPS 1/RM/13, with 2007 & 2016 
amendments 

Test endpoints Survival 
Test acceptability criterion for controls Survival ≥90% 
Reference toxicant Potassium chloride 

  



 
 

 
 

Table 2. Summary of test conditions: 48-h Daphnia magna single concentration test. 

Test species Daphnia magna 
Organism source In-house culture 
Organism age <24-hour old neonates 
Test type Static 
Test duration 48 hours 
Test vessel 250-mL glass beaker 
Test volume 200 mL 
Test solution depth 6 cm 
Test concentrations 100% (undiluted) sample, plus laboratory control 
Test replicates 3 per treatment 
Number of organisms 10 per replicate 
Control/dilution water Moderately-hard reconstituted water + 2.5 µg/L Se 
Test solution renewal None 
Test temperature 20 ± 2°C 
Feeding None 
Light intensity 400 to 800 lux 
Photoperiod 16 hours light / 8 hours dark 
Aeration None 

Test measurements 

Temperature, dissolved oxygen and pH measured daily; 
salinity, hardness and alkalinity measured in the undiluted 
sample at test initiation; conductivity measured at test 
initiation and termination; survival checked daily 

Test protocol 
Environment Canada (2000), EPS 1/RM/14, with 2016 
amendments 

Test endpoints Survival  
Test acceptability criterion for controls Survival ≥90% 
Reference toxicant Sodium chloride (NaCl) 

 



 
 

 
 

APPENDIX B – Toxicity test data 







Work Order: 
Sample Nwnber : 

Company: 
Location: 
Substance: 
Sampling Method : 
Sampled By: 
Sample Description : 

Test Method : 

Substance 

Control 

100% 

Organism Batch : 

AquaTox Testing & Consulting Inc. 
B-11 Nicholas Beaver Rd. 
Puslinch ON NOB 2JO 
Tel: (519) 763-4412 Fax: (519) 763-4419 

TOXICITY TEST REPORT 
Rainbow Trout 

Page I of 2 

232321 
49520 

SAMPLE IDENTIFICATION 

Nautilus Environmental, Calgary 
Calgary AB 
1617-0372 
Not provided 
Not provided 
Clear, colourless, slight odour. 

Time Collected : 
Date Collected : 
Date Received : 
Date Tested : 

Not provided 
2016-10-3 I 
2016-11-05 
2016-11-05 

Temp. on arrival : l I.0°C 

Reference Method for Determining Acute Lethality of Liquid Effluents to Rainbow Trout. 
Environment Canada, EPS ]/RM/I 3 (2nd Edition, December 2000, with May 2007 and February 2016 
amendments). 

96-h TEST RESULTS 
Effect 

Mean Immobility 
Mean Mortality 
Mean Immobility 
Mean Mortality 

The results reported relate only to the sample tested. 

POTASSIUM CHLORIDE REFERENCE TOXICANT DATA 
T16-18 

Value 

0.0 o/o 
0.0% 
0.0% 
0.0 o/o 

Date Tested (yyyy-mm-dd) : 2016-11-01 Historical Mean LC50 : 3602 mg/L 
LC50 (95% Confidence Limits): 
Statistical Method : 

Control Fish Sample Size : 
Mean Fish Weight(± 2 SD): 
Range of Weights: 
Fish Loading Rate : 

Test Organism : 
Sample Treatment : 
pH Adjustment : 
Test Aeration : 
Pre-aeration/ Aeration Rate : 

Date: .20 / {q - II - .2.:L 
yyyy-mm-dd 

4142 mg/L (3815 - 4556) 
Linear Regression (MLE) 

10 
0.48 ± 0.23 g 
0.34 - 0.68 g 
0.2 g/L 

TEST FISH 

Warning Limits(± 2SD): 
Analyst(s) : 

Cumulative· stock tank mortality: 
Mean Fish Fork Length(± 2 SD): 
Range of Pork Lengths (mm): 

3056 - 4245 mg/L 
SV,FS, DK 

0 % (prev. 7 days) 
36.4± 5.1 mm 
34-40mm 

TEST CONDITIONS 
Oncorhynchus mykiss 
None 
None 
Yes 
6.5 ± I mL/min/L 

Volume Tested (L): 20 
Number of Replicates: 1 
Organisms Per Replicate : 10 
Total Organisms Per Test Level : I 0 
Test Method Deviation(s): None 

Approved by: 
Pnljecl Manager 

Accredited to ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA) 
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LVo:. /\3 2 )2. 1 

G ~~H!!~N~~ 
Report to: ' 

Company Nautilus Cal9a~ 

Address #4 6125 12 Street SE 
City/State/Zip Cal2a!X, Alberta, T2H 2K1 

Contact Jackl)_'.n Poole 

Phone 403·253-7121 

Email jackl~n@nautifusenvironmental.ca 

Sample Collection By: 
··---·-...... , ......... -.. -.... •'' 

SAMPLE ID DATE TIME MATRIX 

1617-0371 2016/11/01 Water 

1617-0372 2016/10/31 Water 

SPECIAL INSTRUCTIONS/COMMENTS {CLIENT) 

RELINQUISHED BY (CLIENT) 

TESTING L()CATION (Please Circl~) 

Burnaby Calgaiy Chain.of Custody 
8664 Commerce Court 

Burnaby, British Columbia, Canada 

V5A4N7 

#4, 6125 12 Street SE 

Calgary, Alberta, Canada 

T2H 2K1 
Phone 604.420.8773 Phone 403.253.7121 Date ___ Page_of_ 

Invoice To: ANALYSES REQUIRED 

Company 

Address e 
City/State/Zip ! 
Contact i Phone 

E 
Email ~ 
PO No. t Sample Type: Grab 0 OR Composite 0 

•·····-·-·-·.-... -.... ·.-.-·.·.-""•""" .-.·-····-···:···:-·-:·:-:---:-:·-:.·.·c······ 

#OF CONTAINERS AND COMMENTS "' 
0 
~ 

VOLUME fe.g. 1 x 20 L) "' ':; ,_ 
1 x 20 L carboy Lie>i i; A x 11.51 
1 x 20 L carboy '-l°t S1--0 x ".t'{ 

SAMPLE RECEIPT DETAILS (LABORATORY) SAMPLE DESCRIPTION AND COMMENTS (LABORATORY) 

2- 4.lai~ 
. 

1, Total No. of {JYN Containers In Cool"1 

"-Cou""' )yn•r~> ...... v@ ....... , 
3. Good CondltJon7 QN .__ 

J/,t .. Pl'fttnt on SUR 

RECEIVED BY (LABORATORY) 

Our liability is limited to the cost of the test requested. The test results 
only relate to the sample as received. No liability in whole or in part is 

Pnn1..d Name 1$innature) 
/)/(_ ~~-- assumed for the collection, handling.- or transport of the sample, 

Ai,11"'lo.x " ').._O/b-11-0Se /'J .. :!f) application or interpretation of the test data or results in part or in 

(Comnarw) (Date and Time 1'- .......... mrtme whole. _ . 

Additional costs may be required for sampfe disposal or storage. Payment net 30 unless otherwise contracted. Form 02..0; ve~·oon 1.0; l'\e·•'>sed 'oy CC Wl&/00/?.0 



Daphnia magna Summary Sheet 

Client: Start Datemme: NQl<Jl~ 2 1 loi b C? 15'-l:oi-, 
Work Order No.: Test Species: __ ...:D"'a"'p"'h'-'m"'·a..:.m::.:a"'g"'n"'a ___ _ 

Set up by: _'l_,_"\_.,,L"'-----

Sample Information: Test Validity Criteria: 

~ 90% mean control survival and/or mobility and S2 
Sample ID: LC-L <:.i) )s;LCC..-W$-'loi\o-lo-?,1-Nf daphnids exibit immobility and/or mortality in any 

Sample Date: ticfoW ?, \ I 2ol lo single control replicate. 

Date Received: "'9~M.iaff '2. 1 'JOiia WQ Ranges: 

Sample Volume: 1 r< l L T ('C) = 20 ± 2; DO (mg/L) = 3.6 to 9.4; pH = 6 to 8.5 

Test Organism Information: 

Broodstock No.: 

Age of young (Day 0): <24 h 

Avg No. young per brood in previous 7 d: ·2:~ 
Mortality(%) in previous 7 d: 0 
Days to first brood: 

NaCl Reference Toxicant Results: 

Reference Toxicant ID: 

Stock Solution ID: 

Date Initiated: 

48-h LC50 (95% CL): 

Reference Toxicant Mean and Historical Range,,,:-='+,,_ . .:;.'_l _(;:_S_._l_-_S_._S-')'-"'gi=.L.:.:Nce;ac,,,L'-
Reference Toxicant CV(%}: __ _,\~S"------------

Test Results: 

Reviewed by: lil...'.J.:;;? -~1& 
Date reviewed: l't U" 1 vv -------'----

Version 1.5: Issued Sep. 30, 2015 
Nautilus Environmental Company Jnc. 



Freshwater Acute 
48 Hour Toxicity Test Data Sheet 

Client: \-i:~ 
Sample ID: l '----L'-l'--l)--'s'""""'.>t..-c..<.---w-s-_-7,a-1-\,---lo---.~-\-.N-P 
Work Order No.: I IC\ 2'03 

Start Date!Time: \\j\\)Wl\vS,v '2. , ?fl'.\, CJ iS'fo 'I 
No. Organisms/volume: --'1"'0/""2-"'00""m,,,,L~-------

~~~---------~ 
Test Organism: .=D"'.m"'-a,,,g,,_n,,,a _______ _ 

Set up by: VI<-

Thermometer: ~p-S DO meter: DO - 2.f ~ pH meter: pH-11 ?> CondJSalinity: C.- 2-( 3 

Concentration Number of No. 
Temperature pH 

Live Organisms Immobilized 
Rep 

(oC) 
Dissolved oxygen 

(mg/L) 
Conductivtty 

(µSiem) 

100 -
(;7,~.-c.. \ 

i 

A 

B 

c 
D 

A 

B 

c 
D 

A 

B 

c 
D 

A 

B 

c 
D 

A 

B 

c 
D 

A 
B 
c 

24 48 

\0 \..0 
(O lo 

\O fp 

\,0 lo 
i,O Ir> 

lO 
I" 

48 

0 
0 

v 

0 
0 
() 

0 24 48 0 24 48 0 24 48 0 48 

\~,o·"l.r;- t'\.v 8-io et\ <o,'\ 1b 1.Co '11. ~S<f <.to< 
.,•;.,; ,:,·-·:. ,, .. -·,</ ··>"'· .,, j.''C •{'/: /i .. \ .. k.'' :> ' > 

,-,.. ,, --· <" .·•.-· .. ., ·.r> +::·~:· ·>••·' ._c- . ,.--<•··-· ' 
.\-'':>'• '· .< ){>•··:./.' .•·• '}(' (,'1•<-.: 

·':'/ \·_:1·- · ...... ' 
.> ',_ ::· l'-.'i- : 

•· • ... ·' !: ,, ; ' ':-''{· : >c- -.· ... ',, 
- .,, .z·:: ·,·;-:1.::; •. e> ;< :.-

' ' .<'''": -,·, .:·>.• ..• : .... 

1,·.: '' 1········''.:·>-:.•1.-. •. ·-·· ::.,.1 
........... _. 1/ : ' .·. •: ~ (•( 

,,, <-1)). ~ ·.,. ·,/ < 
i:.··~·.;,.·i>:-. ><".','_; __ , > '.... '-:: :'.:-:_-"<; D 

Technician Initials VvvJ...... ll.Y-i \\ '" '-\ IJ\l >1l\!v\... \\<•< ~\C\L t.,,L \\ w \l\.\.v 41-tL "ti«. 

Hardness* Alkalinity• 

Concentration •1rn1/L as CaCo3l 

Control IMHWl °I'-\ (,,('.-, 
Hiahest cone. 'f~O fl\o 
Hardness adiusted ' 

Comments: 

Sample Description: 

Batch#: IP \ 'Cl b \S 7-d previous# young/brood: 

Reviewed by: 

Version 1.8; Issued February 29, 2016 

1nma1 usrmenr us eu 

Terno 1°Cl I b-.S / 

DO lmo/L) 'l L./ / 
oH \ .. 1 / 
Cond <uS/cm ISO / 
Salinity Inn!) 0«-i / 

,\,,(' .I 

Mortality: Heartbeat checked under microscope .~ 111\ 

AIQ .,J.ilw- 1 '\O P"-M1cvk¥5'. 

<[.,,) Previous 7-d Mortality(%): 0 Day of 1st Brood: __ i0 __ _ 
Date reviewed: N t'l ?-.:.?. '1i {Iv 

~--''-"-"-~---1-,~-..:.--~~~-

Nautilus Environmental Company Inc. 



Daphnia magna Summary Sheet 

Client: 
Work Order No.: 

Sample Information: 

Sample ID: 

Sample Date: 

L<...l( l)';SL.CC..-W S._ 'lol \.:»10-~-fllf 
t:xfoW- :, \ , Ui1 lo 

Date Received: 

Sample Volume: 

f'l'Ov.l~ '2.. I 2-0!~ 
'1. '1" I L. 

Test Organism Information: 

Broodstock No.: 
Age of young (Day 0): <24 h 

Avg No. young per brood in previous 7 d: 
Mortality(%) in previous 7 d: 

Days to first brood: 

NaCl Reference Toxicant Results: 

Reference Toxicant ID: 
Stock Solution ID: 
Date Initiated: 

48-h LCSO (95% CL): 

0 

Start Date/Time: 
Test Species: __ _,o::!a:!tp"-'h'-"m"'·a..!.m'-"a"'g"'n"'a ___ _ 

Set up by: __ '-l_,_\i\~L. ___ _ 

Test Validity Criteria: 

::: 90% mean control survival and/or mobility and S,2 
daphnids exibit immobility and/or mortality in any 
single control replicate. 

WQRanges: 
T (°C) = 20 ± 2; DO (mg/L) = 3.6 to 9.4; pH = 6 to 8.5 

Reference Toxicant Mean and Historical Range"':"''f,--:.,_l _(.::.?>_J_-_S_,S-')'-"91.::.L"'N"'ac:<:L'--

Reference Toxicant CV(%): __ _,_\~$"----~--------

Test Results: 

Reviewed by: Date reviewed: 

Version 1.5; Issued Sep. 30, 2015 Nautilus Environmental Company Inc. 



Freshwater Acute 
48 Hour Toxicity Test Data Sheet 

Client: \~ 
-,--'--="'--"'---,-----,.,---c---,,-,--. 

Sample ID: Li'..-l-tD <;<;, LCt WS-?.Dl\o-lo·-31-N'f 
Start Dateffime: No~ C( 2filb 0 f')'fsl\ 

No. Organisms/volume: _,1"'01,,,2"'0,,,om=L _______ _ 
Work Order No.: _ _,_l_,.l..,ocl....,'2o~3..._ _______ _ Test Organism: .=D"' .. m~ag;!'n~a,_ _______ _ 

Set up by: 'vl"l\-.. 

Thermometer: ~p-S . DO meter: 1)0 -· 2-13, pH meter: pH-113> Cond./Salinity: C.- 2-( 3 

Concentration Number of 
Live Organisms 

100 
I t1:»<:, \ 

Rep 

A 
B 

c 
D 

A 
B 

c 
D 

A 
B 

c 
D 

A 
B 

c 
D 

A 

B 

c 
D 

A 
B 

c 
D 

Technician Initials 

24 
Lo 
/0 
rn 

10 
!.D 
[ 'O 

Hardness* 

48 

rO 
LO 
1·) 

II! 

10 

IO 

No. 
Immobilized 

48 

0 
I'\ 

0 

F) 

[) 

D 

Alkalinitv"' 

Concentration "1mQ/L as CaCo3) 
Control IMHlhn '1 I,-, lr,0.. 

Hiahest cone. qqO 180 
Hardness adjusted --
Comments: 

Sample Description: 

Temperature 
(OC) 

Dissolved oxygen 
(mg/L) 

pH Conductivity 
(µSiem) 

0 24 48 0 24 48 0 24 48 0 48 

\ \, S \ \ v /o.,t q 1 iD <1 o,) 1 l, 1 <:. I 1-:" )S'---' '>S l 
>.-:;.:·· ,,.·;.:-_.1 . .c. \.'• .• :;,.- , .·,'•{'); -·-·· ... . •·· .. - ·••·· .•.• ·:·.'.:': 

·:>; .1.·/·~.i·.···•.·•· ,,.• •. · 1.·<·•·:·· ·: :· >• ..... ·:.c• 1 ::n~-.•. -.· ,: . ....... > · 
•••• ••: .. : · ... '.:':? .. '.• .... \•,.;·1:_ ..... __ ,;:1 ........ • 

•••••••• - ; ••. ;-:, ; .j; .:;; . .-:

;:. ·.;• •• ,. : .• ·• i •i .• . i " :.. • .. '.; -•"\•' 

;"'•<'·· .. i • : :. • .•• :: •• ; •• •. ·,::·':':-· :-. • 

• >·. -_,,._ .. .. : . :;.-';'<' .•.. •. _J: . 

1nma1 

Terna l°C\ ii- s 
DO (moil) Q '\ L 
aH I c. . I 

Cond (uS/cm' I"'-'-+ / . 
Salinity lnnt) ();d 

' .. w 

' 

/ 

. 

., .. L\ _.:-·. ,, 1;: .. -•
·-·· q· ><·'.\ H•;.. . 

.. . : . ; .·y;•:< .. •;; 

. , ' '-11 i.{W.... '/'-..{ L..-

usrmen use ~ 

~ 

/ 

/ 

/ 

~ 
Mortality: Heartbeat checked under microscope ,.._,,.,,cf 

ocl.oW'I '\O P<tr{(,.,\t\:ftS .. 
Batch#: ( o l L I lo IS 7-d previous# young/brood: 0·3, '° Previous 7-d Mortality(%): 0 Day of 1st Brood: __ _;O""--

~ Date reviewed: N f"( · ). -? "/Vi(., 
~--'-l"-'-~---'T/--'--"-~~~-~ 

Reviewed by: 

Version 1.8; Issued February 29, 2016 
Nautllus Environmental Company Inc. 



Client: \~c.J<, 

W.0.#: In\ ·z,o:_, Hardness and Alkalinity Datasheet 

Alkalinitv Hardness 
.. 

Volume of 
Sample (ml) 0.02N (ml) of 0.02N Sample 0.01M Total 

Subsample Date Volume HCUH,S04 HCUH2S04 Total Alkalinity Volume EDTA Hardness 
Sample ID Date Measured (ml) used to pH 4.5 used to pH 4.2 (mg/lCaC03) (ml) Used (ml) (mg/l CaC03) Technician 

L<--Lr°""SLCc_ f\l<I°"\ Z./ l L No>:Z.lfL so 9.o C\,V \1\,.. fo0 4. :z. '-f$o '1"""--
-. !kh::JI \,- {O..'.}i.->il' 

iJ l.-0'<'.... 

I '_i..<.1)$$L(L...c j'Jo<. "l../ I(, ~-\2/1(, ·so q, 1..- 0,. '-\ t \2,o \o© '+.<..\ '140 \j (;\,( 
, h)S. .. '2;,i \,-\o .. )\.-Nf' 

'° fo'C.., 

·• 1-\w e -z,o'c.. (\/\)J , ?..I ll. N>J.£./1( ~ 7,."1 )~ (;_;I;;, "<:£> '-Ll qi; 
"'' f }'\\-{""" e t \) • '- .,\/ \)/ Ji "!,.~ ~. <o lot> ~ 4;e, <j'(n iL 

-·---

Notes:© D\\~o\ {~J..;O r,-L w I 1Y~- W<-\.f~I"· 

Reviewed by: ~ Date Reviewed: Hfr.J · 7~ ·vv//(J 
l 

Version 1.1 Issued July28, 2016 Nautilus Environmental Company Inc. 



 
 

 
 

APPENDIX C – Chain-of-custody form 



"• 

Teck 
COCID: TURNAROUND TIME: 

iWMi!<.'t 
Facility Name I Job#ILine Creek Operation Lab Name!Nautilus Environmental 

Project Managed Jay Jones Lab Contact I Krysta Pearcy Email I: 

Email )jay.jones@teck.com Email I Krysta@NautilusEnvironmental.ca Email2· 

AddresslBox 2003 Addressl8664 commerce Court Email3: 

15kmNortbHwy43 

City Sparwood Province IBC CitylBurnaby 

Postal Code VOB 200 Country !Canada Postal CodelV5A4N7 

Phone Numberl250-425-61 JI 

• 

l l u 

~ 
¥& ~~ j 
' •' ~1:g "u "u • ~ ~ r}i,f;; <l'i,!!; 

' ,._IE-<I " 
., 

" '" . Q • A1t! , 
~ . •'" ~ ·~ ~ ~I~ \!J·~ 

~!-~ .,, 
Field I 

~ Time G=Grab #Of " . . "' ~~I 
Samrle ID I Sample Location I Matrix Date (24hr) C=Comp Cont. < ~ < " <" z. z _g " 

LC_LCDSSLCC_WS_2!ll6-10-Jl_NP I LC_LCDSSLCC I ws k3~:Jt 2016110/31 16:13 G 3 x x x 

~Q- -<;Jlry\ -1:" 
T Phillips/ NUPQU 

'" Y'Ct~tYlt. 
""'"f 

Sampler's Name Tyler Phillips Mobile# (250) 919-0965 

Sampler's Signature Date/Time October 31, 2016 



NAUTILUS 
ENVIFI N ENTAL 

Report to: 

Company 

Address 

City/Prov/PC 

Contact 

Phone 

Email 

Sample Collection By: 

SAMPLE ID 

Ruskin MHP 

Nautilus Environmental 

8664 Commerce Court 

Burnaby, BC 

Yvonne Lam 

604420~8773 

yvonne@nautilusenvironmental.ca 

DATE 
(DD/MM/YYJ 

01111116 

TIME MATRIX 

zl LC_LCDSSLCC_WS_I 31110/16 

31 2016-10-31_NP 

TESTING LOCATION (Please Circle) 

Burnaby Q Calgary @ 
8664 Commerce Court #4, 6125 12 Street SE 

Burnaby, British Columbia, Canada 

V5A4N7 

Phone 604.420.8773 

Invoice To; 

Company 

Address 

City/Prov/PC 

Contact 

Phone 

Email 

PO No. 

Sample Type: Grab 

(same) 

#OF CONTAINERS AND 

VOLUME (eog, l x 20 L} 

1x20L 

1x20L 

OR 

Calgary, Alberta, Canada 

T2H 2K1 
Phone 403-253.7121 

0 
lO 
0 
...J 
I-

Comp.osite () pn 
0:: 

COMMENTS 
.!::. 

I '° Q) 

Chain of Custody 

Date Nov. 01/16 Page of_ 

ANALYSES REQUIRED 

0 
lO 

>!::: ~ n. 
I- I-
O'.l O'.l 
0:: 0:: 
.!::. .!::. 
co <D 
Q) Q) 

.; 
=--.; 

41 I I I I I 11 .. UJ ··lll-ilHll IH·-llHll Ill Hf of 
5 

6 ~ ~ = ~ 

7 = 
8 

9 

10 

SPECIAL INSTRUCTIONS/COMMENTS (CLIENn 

RELINQUISHED BY (CLIENT) 

'1v'''"''-f Lt~ 
(Printed ~umc) 

;;v..- No.u-<:\ \v'J 
\ 

Additional costs may be required for sample disposal or storage. Payment net 30 unless otherwise contracted. 

nly relate to the sample as received, No liability in whole or in part is 

ssumed for the collection, handling, or transport of the sample, 
plication or interpretation of the test data or results in part or in 

<~jlwhole. 

Form 020; Version 12; Rev\5ed by CC 2016/10/06 



 
 

 
 

END OF REPORT 











































































































































 

Nautilus Environmental Company Inc. 
8664 Commerce Court, Burnaby, BC, Canada, V5A 4N7 |+1 604 420 8773  

 
Teck Coal / Coal Mountain Operations Report Date: February 16, 2016 
ATTN: Carla Romero Work Order: 16155 – 16156 
2261 Corbin Rd.   
Sparwood, BC  
V0B 2G0  
 

Data Report 
Species: Rainbow trout (Oncorhynchus mykiss) 

Protocol: EPS 1/RM/13 (Second Ed. with 2007 amendments) 
  

Species: Daphnia magna 
Protocol: EPS 1/RM/14 (Second Ed. 2000) 

 
 
Table 1. Results for the 96-h rainbow trout acute toxicity tests.   

Sample ID Collection Date and Time Mortality in the 100% v/v 
(%) 

CM_CCPD_M_WS_20160203_N February 3, 2016 @ 0943h 0 

CM_SPD_M_WS_20160203_N February 3, 2016 @ 1111h 0 
 
 
Table 2. Results for the 48-h Daphnia magna acute toxicity tests. 

Sample ID Collection Date and Time  Mortality in the 100% v/v  
(%) 

CM_CCPD_M_WS_20160203_N February 3, 2016 @ 0943h 46.7 

CM_SPD_M_WS_20160203_N February 3, 2016 @ 1111h 13.3 
 
 
The tests met all control performance criteria and no deviations from protocols were observed. 
The results relate only to the samples tested.  
 
 

 

 

 
  Reviewed By: 

Yvonne Lam, B.Sc.  Julianna Kalocai, M.Sc., R.P.Bio 
Laboratory Biologist  QA Officer 

 



Rainbow Trout Summary Sheet 

Client: 

I 

Coo i A,/\ .l . 0· .,+.~ 
'-\ j f',, \OU,f'~i(>.!~"'i [JP'lw\,ii..lr1 

I 

Work Order No.: 

Sample Information: 

Start Daterrime: F (' b 5 I I 0 {OJ 11 00 /, 

Test Species: Oncorhynchus mykiss 

Test Validity Criteria: 

;;: 90% control suivival 

Sample ID: UJ\_U PO_ iv, _lvS _L6\ba2o~_N WQ Ranges: 

Sample Date: rQ b'J\3fl b T ('C); 15± 1; DO (mg/L);7,0to 10.3; pH; 5.5to8.5 

t"fehS/1~ Date Received: 

Sample Volume: l)\2DL . 
Other: 

Dilution Water: 

Type: Dechlorinated Municipal Tap Water 
Hardness (mg/L CaC03): 

Alkalinity (mg/L CaC03): 

Test Organism Information: 

Batch No.: 
Source: 

No. FishNolume (L): 101/2-f__ 
Loading Density (g/L): 

Mean Length ± SD (mm): 

Mean Weight± SD (g): 

Zinc Reference Toxicant Results: 

Reference Toxicant ID: fl_] fn33 
Stock Solution ID: 15 l.111 () S 

Range: __ 2_4-_-_3_Z~-
Range: __ o_. _2"-6-·-_D~· Z~o~--

Date Initiated: J OYI 2" / I h . , 
96-hLC50(95%CL): 80 5 (50/.'f~~/oCJs) Al~/L Z.n 

Reference Toxicant Mean and Historical Ran;:: i I. 0 ( 3 3. 9 - I 'tS. Lf-) Jtl.!i/L. l J1 

Reference Toxicant CV(%): _______ I./.._,_, --''t_.'-'b"-''Y-"o'--------------

Test Results: 

Reviewed by: Date reviewed: __ _,f_f.L __ ' _!_~+(...,,! foo::.· 

Version 1.4; issued May 29, 2015. 
Nautilus Environmental Company Inc. 



96-Hour Rainbow Trout Toxicity Test Data Sheet 

10/;l L Client/Project#: 

Sample l.D. 

W.0.# 
RBT Batch#: 

Date Collected/Time: 

Date Setup/Time: 
Sample Setup By: 

D.O. meter: 
pH meter: 
Cond. Meter: 

Coed Mounfi:\/n O~ercttion 
C1\f1_ cc Po .rtLivS 01bo2os .. N 

lb15S 
IZ..2'.91S 

reh 3 /16 rai oq't--sn 
f£1J'i;~Jb (OJ I IOOh 

£('.., 

2 

2... 

Number FishNolume: 

7 -d % Mortality: o' 
Total Pre-aeration Time (mins): ---~6'"",:"-)_,_fVl'-'-'-'in"""-S _______ _ 
Aeration rate adjusted to 6.5 ± 1 mUmin/L? (YIN): 'I 

f 
Undiluted Sam le WQ 

Parameters Initial WO Adjustment 30 minWQ 
Teinp 0 c flt.CJ . / I!. ,n 

pH :/,b / '.:f. ' 
D.O. (mg/L) //,.) / In. 1 

Cond. (µSiem) i~/tf7 / 1944-

Concentration #Survivors Temperature (°C) Dissolved. Oxygen (mg/L) pH Conductivity 
(µSiem) 

(% v/v) 1 2 4 24 48 72 96 0 24 48 72 96 0 24 48 72 96 0 24 48 72 96 0 96 

( .f I I'-' tO 10 0 lit 0 
/ 

l'f.,, NA IL\.S 11\-.S 103 1.¥ I '1 ,, ,r l?.b" q,9 {S ·~~ <.3 !,,.& 6.~ 25 27 
I 00 JD '" I{) I Cl r't a (~h ,y(, 14.~ 111-.S I Q,1, t) t'" ,, 1.'1 q_'g' 9.<J i CJ ::f':J '}, 3 a. I R, I I ~Lf-1./.- 110) 

. 

Initials ,,... />- tll1W EC cl. {!,.... ,_,. mil'l Ft a ~ A.- m1r1 f'.C 8- A- ,-....lffi!V/l kL fL.- f-L 
WQ Ranges: T (°C) = 15 ± 1; DO (mg/L) = 7.0 to 10.3; pH= 5.5 to 8.5 

Sample Description/Comments: c..ltc,c. Coia'<\E:S$ ! o<la\1.f\e.ss I t'\O ~o,(t°\ (v\lo..-\'E(_S 

Fish Description at 96 h ol< Number of Stressed Fish at 96 h SZ) 

Other Observations:: ______________________________________________ _ 

Reviewed by: ------------JGll Date Reviewed: f J.. · I (,,, 4 (, 
I 

Version 2.2; Issued August 13, 2013. Nautilus Environmental 



Rainbow Trout Summary Sheet 

Client: 

Work Order No.: 

Sample Information: 

Sample ID: ( f/1 _) P 0. M - LJ ~. LO! b 07. 0 \ _ N 
Sample Date: 
Date Received: 

Sample Volume: (< lOL 
Other: / 

Dilution Water: 

Start Date/Time: -'-/-_e..:..:b:......:S...:..:!...;(o::... _P_C\J_.:.i _\_c_·J_h __ 

Test Species: Oncorhynchus mykiss 

Test Validity Criteria: 

:=:: 90% control survival 

WQRanges: 
T ('C) = 15 ± 1; DO (mg/L) = 7.0 to 10.3; pH= 5.5 to 8.5 

Type: Dechlorinated Municipal Tap Water 
Hardness (mg/L CaC03): 

Alkalinity (mg/L CaC03): 

Test Organism Information: 

Batch No.: 

Source: 

No. FishNolume (L): JO 12.L 
Loading Density (g/L): 

Mean Length ±SD (mm): 
~ . ' 

Range: r:. 't - 5 1 

Mean Weight± SD (g): a.so:: o. 1+ Range: 0.35- 0.17 

Zinc Reference Toxicant Results: 

Reference Toxicant ID: f<_7 ln33 
Stock Solution ID: 15 lV1 () S 
Date Initiated: J 0.'1 2° / 1 k , 
96-h LCSO (95% CL): 805 (5C/,f- !o Cf S) A.1&/L l_n 

ReferenceToxicantMeanand Historical Rang:: ::{ l.O (33. 9 - l't8-'f) k1tJ/L. ln 
Reference Toxicant CV(%): '+fr. b °/ ' 

Test Results: 

Reviewed by: Date reviewed: __ ...;.f..:..Jp ___ ( .:..0..;./-1<fh=--
f 

Version 1.4; Issued May 29, 2015. Nautilus Environmental Company Inc. 



Client/Project#: 

96-Hour Rainbow Trout Toxicity Test Data Sheet 

Con I tf)oc1o·tC\ID Opero,:\'ion 
CN\.:; l'D- iVl .. w S- 2-010020 3. N 

10155 

Number FishNolume: 

7-d % Mortality: 

10 /,z L 
o' Sample l.D. 

W.0.# Total Pre-aeration Time (mins): ____ 6'""-"o~r·cc' ·,_,,.i.;1 ;,_. -------
RBT Batch#: 12z.c115 Aeration rate adjusted to 6.5 ± 1 mUmin/L? (YIN): y 
Date Collected/Time: H:b 3 11 1.xro 1 1_1 1 h ( 
Date Setup/Time: f{' t~'25/~ \ \66 lrl Undiluted Sam leWQ 
Sample Setup By: E: (., Parameters Initial WO Adjustment 30 min WO 

D.O. meter: 
pH meter: 
Cond. Meter: 

2 

2. 

Temp 'C 
pH 

D.O. (mg/L) 
Cond. (µSiem) 

ii.> ,I\ 

75l / 

i/. l / 

/1?·.tt I/ 

Concentration #Survivors Temperature (°C) Dissolved. Oxygen (mg/L) 

(% v/v) 1 2 4 24 48 72 96 0 24 48 72 96 0 24 48 72 96 0 24 

(-t I (O ,;::, ll'l 10 r'to If,"'\ !YA 4.l? ilr.S /()}, ''/'Ir et,§' q,q c1,'9 6.) I. "i 
I 00 /0 /<> !() \\) i1t 0 )'-/{. 11,( ILl5 llt:S 103 

' 
'l .<; 9 ;t q_::t 7.CI i1 J-.::.i 

Initials A ~ ~'·'"U ..:c E-"- A A .... ., -L 8- ,,__ f'-. l'll1ll1. FL 8-- A-

WQ Ranges: T (°C) = 15 ± 1; DO (mg/L) = 7.0 to 10.3; pH= 5.5 to 8.5 

/ 1 if,r1 
"/.1-
107 
I =l!..4 

pH 

48 72 96 

'- -~ n, I\' b.~ 
:;i.,;:, 'lY C' ~'I) 

.~ ltl'llW F'L 

Sample Description/Comments: C\eov 1 Cok)'f\e;",,<; 1 Qdatw\~<;S , '~ ?CArt\lVl\Ccte <:, 
. fL 

Fish Description at 96 h OK Number of Stressed Fish at 96 h );d 

other Observations: 

Conductivity 
(µS/cm) 

0 96 

2S 28 
I ;i?. 4· 11'2.. CJ 

fl..- [L 

--------------------------------------------------
Reviewed by: jCrll, Date Reviewed: f .d..J, · / b lt,0 

{ 
Version 2.2; Issued August 13, 2013. Nautilus Environmental 

./ 



Daphnia magna Summary Sheet 

16 I S~lo 

s 
Start Date/Time: Fe-brvad"-1 5. 1 2o\ b 0 l Sl ~~ 

Test Species: Daphnia magna '\-

Client: 

Work Order No.: 

Set up by: __ '-1-'-'"\_,_,,L~---

Sample Information: Test Validity Criteria: 

Sample ID: 
Sample Date: 

Date Received: 

?: 90% mean control survival (no more than Z 
(M.-Cc.PD-1"1-w'.i._ U>I \oOL.03,,.N mortalities in any control replicate) 

WQRanges: 
Sample Volume: 

'f~btvO<l''-1 ; I l.!)I {? 
'ftbl\v;;; ".'> l '.2.o\l, 

1. ~ l k T ('CJ = 20 ± 2; DO (mg/L) = 3.6 to 9.4; pH = 6 to 8.5 

Test Organism Information: 

Broodstock No.: 

Age of young (Day 0): <24 h 
Avg No. young per brood in previous 7 d: l \o 
Mortality(%) in previous 7 d: 0 

Days to first brood: 0 

NaCl Reference Toxicant Results: 

Reference Toxicant ID: 

Stock Solution ID: 

Date Initiated: 

48-h LCSO (95% CL): '?:.,, 't ( 2.,. C\ '- '-\, \) g/LNaCL 

Reference Toxicant Me~n and Historical Range: 'f, 1- (':;,, 3-S,3) g/L NaCL 
Reference Toxicant CV(%): ~ 

Test Results: 

Reviewed by: 

Version 1.3; Issued January 26, 2011 

----l.=-----------

Date reviewed: f w · 16 ft z --"-=--'--"-.,/f+r,*'-oe-

Nautilus Environmental 



Freshwater Acute 
48 Hour Toxicity Test Data Sheet 

Start DatefTime: fe61·v0J'-'1 S \ 2".>llo €? ls;iS~ 
No. Organisms/volume: -'1""0/c.=2"'00,,,m=L-1 ______ _ 

Client: \'~ck 
Sample ID: C...M,_..((..fij)_ M-"''3>~ 'U>li.<>L-o;-1\.) 
Work Order No.: --'l__,\O::....:c\S,:::Pi-1,--------- Test Organism: .=D'..:!.m!!"'ag"-n"'a'----------

Set up by: _'l,_"'1.;.;L:::;_ ______ _ 

Thermometer: ·-f-t11A!f-S DO meter: l>O· 2../:?;. pH meter: r 11" I I '> Conductivity meter: c - 2. ('$. 

Concentration Number of 
No. 

Live Organisms 
Immobilized 

Rep 

24 48 48 

A /D Jo 0 

B /0 /,p 0 

c IC> /-o 0 

D 

A {O '-f(') 0 

B /0 5ro D 

c io ._,'.( D 

D 

A 
B 

c 
D 

A 
B 

c 
D 

A 

B 

c 
D 

A 

B 

c 
D 

Technician Initials • 

Hardness .. A!kallnitv" 
Cone. "m< /Las CaCo3\ 

Control IMHW\ ioo 12. 
Hlnhest cone, 1 ·z.,20 s <:.1., 
Hardness adiusted --~~ 
Comments: 

Sample Description: 

Temperature 
(°C) 

Dissolved oxygen 
(mg/L) 

pH Conductivity 
(µSiem) 

0 24 48 0 24 48 0 24 48 0 48 

. . . . . . • ...... , .... . 
I . - . . . ·. . ··.•. ' • . 

· .. ·-.. '·:'·· · .. _-_: __ , 1:_ '.-. _.--

. : . ·. 

. · .... ·····: . • ' ...... · . 
'··· .... ,· .... _. .. 

·.· .. I ..... ·. '··. .. .. ·.· ... . ........ I .. : .· ' . ' ~ .. . . 

I .. . .. · .· I·• •• ·· .. .;:·.: ... · ... ·· .- -:--:------:-,_-----. 

Mortality: Heartbeat checked under microscope 

I 

. 

Batch#: D \ 1-P l \a fs 7-d previous# young/brood: \ \J Previous 7-d Mortality(%): 0 Day of 1st Brood.:_ --''.::O:__ __ 

Reviewed by: 

Version 1.7; Issued May 22, 2015 
Nautilus Environmental Company Inc. 



Daphnia magna Summary Sheet 

Client: 
s 0. 

Start Datemme: Fe.brvud'"'I ! 2olb e lS. l'.t"' 
Work Order No.: Test Species: --""D"'a"'ph.::.n:::ia"-'m=agz:.n"'a ___ _ 

Set up by: __ ,,_l"'_,,\,.L~----

Sample Information: Test Validity Criteria: 

Sample ID: 

Sample Date: 

Date Received: 

~ 90% mean control survival (no more than 2 
(llV\-'.>Pl>-M~ 'lrl-S_ 'h I b D'Ui3....N mortalities in any control replicate) 

f~broD\/\'-\ -~ I 2-.DI (:; 

Sample Volume: 
'ftb l\<fov-'cJ 5 

1 
2o I l, WQ Ranges: 

2. -£'. I L' T (°C) = 20 ± 2; DO (mg/L) = 3.6 to 9.4; pH = 6 to 8.5 

Test Organism Information: 

Broodstock No.: 'O \ 2olfOA 
Age of young (Day O): <24 h 

Avg No. young per brood in previous 7 d: 

Mortality(%) in previous 7 d: 0 
Days to first brood: 0 

NaCl Reference Toxicant Results: 

Reference Toxicant JD: -;P~l~V'\~;\.;.-C~)..:~1,..,_ _____ ~ 
Stock Solution JD: \Sl'J'C\O ~~ 

-',=..,'---'-=~-------
Date Initiated: fr\,NGN I '2..0\W 
48-h LCSO (95% CL): '3,,£t ('.!..,(\:.._ "\: \) glLNaCL 

Reference Toxicant Mean and Historical Range: '-\-, 1- ( 3, ?.-5,'$) g/L NaCL 
Reference Toxicant CV(%): ~ __,.=. ___________ _ 

Test Results: 

Reviewed by: JCe1u_ 
Date reviewed: ___ f_e.4 __ · _I_:. ~:...,/"-/"'Jo"-

/ 

Version 1.3; Issued January 26, 2011 
Naumus Environmental 

'I"'~ 



Freshwater Acute 
48 Hour Toxicity Test Data Sheet 

Client: -red< - ; 

Sample ID: Cr'\.-5fp_f"\-\,JS._ hl\..cl.ci?, tJ 
Start Date/Time: 1=3-\:.r\/<..'lr:j 

No. Organisms/volume: _1,_.,0"-'/2"'0"'0'-'-m'-'=Lc__ ______ _ 

Work Order No.: __,l_,.lo.,_l,_t:;,,_,-1'-'\o"'---------
'\..!.\L-

Test Organism: .=D::!.m=ag'i!.n!!!a~-------

Set up by: __ J.."''-""'--------
Thermometer: --1'-t""f-S DO meter: i>O· 2/::;, pH meter: pli" I 13> Conductivity meter: C - 2-1_$ 

Concentration Number of Temperature 
('C) 

Dissolved oxygen 
(mg/L) 

pH Conductivity 
(µS/cm) Live Organisms lmm~~i-lized 

Rep l--,--1-----l--,--.-----!---.----,--.+---,--,--+--.----I ("/- ~Iv) 

100 

24 48 

A ir-- IP 

B 10 /-o 

C •o lo 

D 

A 
B 

c 
D 

A 

B 

c 
D 

A 

B 

c 
D 
A 

B 

c 
D 

A 
B 

c 
' D 

,,,. 

48 

0 

0 

0 

Technician Initials 

Hardness" Alkalinitv" 
Cone. •tm IL as CaCo3l 

Control IMHWl /oc 1'2--
Hinhest cone. l <:>C\ 0 '2-l..o 
Hardness adiusted - ----., 

Comments: 

0 24 48 0 24 48 0 24 48 0 48 

• · .. · • 'Cl >_-. I> · > • . · >.'-' · 
··.·-: ...... -- _,:.-··. - __ . -:-"'.-·':_ 1-_ ..... __ ._ .=- 1~'-·:, __ ·.:r <_.>.·-_: __ . >>---- --.... - : 

I_-.-'<.'. I;:<:/-. - .·:.· J ··:' ,:.·,.,. __ : -_::::_-_-_• 1;:~'.:· -~' . .'.·.. ·,, <:- ;:_._::_- ·.;::,:_. _·,'_·<·:> <:~:'..'," __ --:'_·: 
., __ ··:-1·<~_:_: __ ,.:_,:• 1, .. ··. __ 1:··_-···"·:: 1 _.-_~<-<- .. _,_.:<,>·I-.=_;_:\<-'--,.--- _~.;;:·--'!'--<::" .. :=;.·,. -··.-

. -- ... __ .·._ ·_.-.· .. ,_-_ 

.··. .·· . •.·T-- /_> .• ' . ···- -. ·•_ ·. ,._... • - ·- -.--. .. ·. 

. -.... .--· .• _.-.·_ ·. - / - .. 
. 

. . ••.. < > l .--._ -· • . . ·- '•l;;i";· (,>f I:>·-"- I:: _,. __ ' - -----
,_ - .··-· -_._ .. 1-_c-·- ••. > ,,. ____ -·- >>-' • • 

. :. ··,:. ..· . I . - --:_ ,_:: - - ~ --/:.:.~ ~-::':'"'~ :_~-:-:_:: ::--.~,-:~_-::I : '~---:_:-:-' -·::. '' ' -- ""': ._/-.·:: -· :': >-' ;':·~ -· .. 

,', ' ·.-::-".:: - ,', ...... ·.:>:'. -,,.':· .. - -- .. ::· _-'_'""' ;_-.. ·:-;· h-: ·,;. '•,, ·· .. · ,', _-··: 

Mortality: Heartbeat checked under microscope * ~ 
Sample Description: CU().(' I co\ OvV< L!g_;, I AO 

Batch#: D \ 1_,o\~ I\ 7-d previous# young/brood: \ \,. Previous 7-d Mortality (o/o).: ___ O=-- Day of 1st Brood: \0 

Reviewed by: 001,._ Date reviewed: ___ _,_'(_~::.::..::..' _:i'-""h~ful b,__ ___ _ 
Nautuus,Envlronmental Company !nc. 

Version 1.7; Issued May 22, "2015 



Client: \ecK 

w.o.#: \lo\ Sia Hardness and Alkalinity Datasheet 

Alkalinity Hardness 

Volume of 
Sample (ml} 0.02N (ml) of 0.02N Sample 0.01M Total 
Volume HCUH,S04 HCUH,so. Total Alkalinity Volume EDTA Hardness 

Sample ID Sample Date (ml) used to pH 4.5 used to pH 4.2 (mg/lCaC03) (ml) Used (ml} (mg/l CaC03) Technician 

c.M-CC\'\)_M.-"WS- V::~b> If f,, S"o \'\"· 8 '~· 0 3S"2.. lOQ) \2. 2.. 12-Z.0 ;lot 
".Lo\ lo C 2.0~-N 

c.M.... SPJ>._ f\-v"s,_ \.-fb >!IG r;-o \',· 2 \~ .4 'lf.-0 t0© 10 . 'l I O°IO Y:L 
'2..o I io 0·1.-0·3--N 

"-"l·\W \'.'.~[,, S/ I 1" So ~-"\ ":,"' Iv S.o <;o -~/00 '(~ 

. 

Notes: cJ) ~"'1'4 ,,l.(!c1Jw/ t,.;f 01. 14i? ·tb WO<vi!. 

Reviewed by: 0·~ 
Date Reviewed: f -e,J..o .- / b f lju 

I 
Version 1.0 Issued June 26, 2006 Nautilus Environmental 



Chain Of Custody Record 
COCID: Page: l of l 

Turnaround Time: 

PROJECT/CLIENT INFO LABORATORY OTHER INFO 

Facility Name Coal Mountain Operation Lab Name Nautilus Environmental Send Invoice To 

Contact Name Carla Romero Contact Name Krysta Pearcy/Annando Tang Address 

Address 2261 Corbin Rd. Address 8664 Commerce Court 

City Sparwood jProv. BC City State -
Postal Code VOE 2GO Country !Canada City Burnaby State BC Postal Code Country 

Phone Number 250 425 7377 Postal Code V5A4N7 Country Canada Task Code 
Email EDD To R!ck.Magllocco@teck.oom Phone Number 6044208773 Shipping Company 

Don.Sacino@teck.com Email Address krysta@nautilusenvironmental.ca Tracking Number 
Carla.Romero@teck.com PO Number 421710 CC Hardcopy To 

CC Hardcopy To 

SAMPLE DETAILS ANALYSIS REQUESTED ADDITIONAL INFORMATION 

~ 
, 

i 

"" = 41 ·; 

- Oh~ ~~~ ; .5: "' .. " -"'. ::g 00 s. -·,e, 
' -·~. ·a£:; 0 ·- 0 

.Q .~ ·.;:: -a·~~ .5 s ~ 
~~~ • 0 -

~~= 
Time G=Grab #Of -. . "" .$: 41 -= = ~ ! B § 

Santvle ID Matrix Date (24hc) C=Como Cont ~ < B "' ... 
CM_CCPD _M_ WS_20160203_N ws 03/02/2016 9:43 G 3 x x 20L+ 2 x IL containers 

CM_SPD_M_WS_20160203_N ws 03/02/2016 11:11 G 3 x x 20L+ 2 x lL containers 

-

Lr\ ~ 
(f) l-r) 

--
'-.n .,,, 
'-...:; ---. 

Additional Comments/Special Instructions Relinquished By/Affiliation Date Time Accfpte~-~/Affiliation Date , Time Sample Receipt Conditions 

T. Phillips/ Nupqu Feb.3,2016 17:00 A 1011 I .l lt,t/J 'J. .£J1 (JS I I {., {)q;OO !),') Y/N YIN Y/N 

M V - JI it-" Yarvi t-imom I Y/N Y/N Y/N 

'2x2-0L. + 2 X '2.x /I YIN Y/N Y/N 

Y/N Y/N Y/N •. . . ,, . ~ 1l •. 
~ " Sampler's Name Tyler Phillips Mobile# (250) 919-0965 . s • • 0 c • 

~ ~ .'1 '" ./_ .tfl.'/ 8 0. ~ ~ • 8 ·c Sampler's Signature Dateffime Feb.3,2016/17:00 .... 8 - • • .... () v, "' "' 



 

Nautilus Environmental Company Inc. 
8664 Commerce Court, Burnaby, BC, Canada, V5A 4N7 |+1 604 420 8773  

 

 
Teck Coal / Coal Mountain Operations Report Date: March 7, 2016 
ATTN: Carla Romero Work Order: 16256 
2261 Corbin Rd.   
Sparwood, BC  
V0B 2G0  
  

 

Data Report 
  

Species: Daphnia magna 
Protocol: EPS 1/RM/14 (Second Ed. 2000 with 2016 amendments) 

  
 

Table 1. Results for the 48-h Daphnia magna acute toxicity tests. 

Sample ID Collection Date and Time  Mortality in the 100% v/v  
(%) 

CM_CCPD_WS_20160223_N 
[tested at 20ºC] 

February 23, 2016 @ 1415h 0 

CM_CCPD_WS_20160223_N 
 [tested at 10ºC] 

February 23, 2016 @ 1415h 0 

 
 
The sample was tested at the standard exposure temperature of 20ºC, and also at 10ºC as 
requested by client. These two separate D. magna tests were initiated concurrently following the 
standard test methods for this species.  
 
Test results indicated similar survival responses in all the test treatments, including the controls. 
All control performance criteria were met and no deviations from the test protocols were 
observed. The results presented in this report relate only to the sample tested. 
 
 
 
 

 

 
 

 
  Reviewed By: 

Yvonne Lam, B.Sc.  Edmund Canaria, R.P.Bio. 
Laboratory Biologist  Senior Reviewer 

 



Daphnia magna Summary Sheet 

Client: 

Work Order No.: 

Sample Information: 

Sample ID: 

Sample Date: 

Date Received: 

Sample Volume: 

Cf"\-CC.fl)_\,-1 S._ 20\ i,.,oZ,i3 ~ 
F~•-W"'\.\ -i.;. 1201 \o 
Rsr,;il,0'1 ?.-~ 1 val b 

I 'Fw L 

Test Organism Information: 

Broodstock No.: 

Age of young (Day 0): <24 h 

Avg No. young per brood in previous 7 d: 

Mortality(%) in previous 7 d: 0 
Days to first brood: 

NaCl Reference ToxicantResults: 

Reference Toxicant ID: 

Stock Solution ID: 

Date Initiated: 

48-h LC50 (95% CL): 

StartDaterTime: -&brv'i:ll''j 2..5
1 
kilo (.l\410'1 

Test Species: --=D-?flP'"'h""n"'ia"'m"-a"'g"'n"'a ___ _ 
Set up by: __ "'\L\/\_v=------

Test Validity Criteria: 

~ 90% mean control survival (no more than Z 
mortalities in any cOntrol replicate) 

WQRanges: 
T ('C) = 20 ± 2; DO (mg/L) = 3.6 to 9.4; pH = 6 to 8.5 

Reference Toxicant.Mean and Historical Range: •-\_I o" 7--s, -;) g/L NaCL 

Reference Toxicant CV(%): _\,._· "'--------'------

Test Results: 

Reviewed by: Date reviewed: 

Version 1.3; Issued January 26, 2011 
Nautilus Environmental 



Freshwater Acute 
48 Hour Toxicity Test Data Sheet 

Client: Teck Start Dateffime: ,:::e ~ "2-s, l.o l (o e i '1 [ 0 ~ 
Sample ID: (I'\_ Cq?p _VJ;;_ '2.v! l.,o 7..:LJ..../J No. Organisms/volume: -!.1"'0/;c.20,,_,0,,,m"'L'--' ------
Work Order No.: I C> 2 .. -;;lp Test Organism: _,,D'-".m=ag,.,n"'a,__ _______ _ 

Set up by: _"-!..:,v.:-'C.'"'---'-------

Thermometer: ·-f-t"'f-S DO meter: l>O·· 21 :?:> pH meter: el-1" I I 3> Conductivity meter: C - 2. /_<z 

Concentration Number of No. Temperature Dissolved oxygen pH Conductivity 
Live Organisms 

Immobilized 
('C) (mg/L) (µSiem) 

("/. <Jjv) 
Rep 

24 48 48 0 24 48 0 24 48 0 24 48 0 48 

r~."~' A ffj I ;> :::> \Cis \°I'S 'LO ,o i!;S '<b.S s-::t 11.1 14 1--r=> <.Si -762--

B j () 10 .0 '.·':.·' ·--.· . : --_:-.-:-:._::· ..... 
•••••••• 

· •. ;: • .;>;'. ?\ 1.-:'; I 
. _:_ ... . ·.· !·-·----~ --

c i (I . ·· . 

••• 
; .· . 

I···· .... lc·x !•:•·: .. ·, .. :···.·· . .··· 
•O 0 . · ... L_ -.. - , ;·. .. · 

D 
.. ... : <. ; 

• .. ·;:·· ••• ·<:.· 1.;• •> .;.; . I> .: .•·. ,,/: .. --. 

160 A /,\) 1t>"' 0 \ q.JO \"VS: ·:; 
V'• 9.P ""s p-_t I.In 11ci.. ,F.P iflCC. IJ-1.f. 

:~ :;-;:- ,o<S 
: 

>°' ••• .; '.;':':':_; 
.· ... "··· .. ··· I_-:, __ ·:'--'.-

T 0 ~ 
- , B \"\! 0 :_,, ... :· . ... .. : 

( 2¢~1.. ') iO ,,.,11 ' ---:: _ :·:· ···•:· .- -_,._._,_-_':· I· ·:c. 1:-.: .-,,-_"_. I >): . .. · .. ··· •• > :-c 0 .· :.• ... .... , 
.. : c 

I ~-- -_ ·:·· ~ --: ·<>:; 1.-:· ::: .c .. ::·.:<:<_: __ , . .-.::-- \•/:·· D -:'' -. .. L . . --.= _, .- .,,· 

A 

····· .··· 
.: 

. . . -:. .·.· . . .· .· •· .. •·.:····.·-· . :.i ·. B ,.:,_ ... _·:,, .-: ·----;. I 0 .. - ··-· ' . 

c I.·-.,_ . I ... 
.. 1:.:, -· ··.···: ;_ .. -. ..... ' .. 

.-_ :-, . : .-. -, ... ·.·. ' ;:_j_ . .-.·-:_:- ,,_. : .• ·. ·. D ... .. I·----·· .. -, 

A 
. . 

I • ···•: ~ -~ ,::- -~ ' .. :; r:.: .. ,:·-_.-·--.. . 
B ,:: ... · I. '".··; ' 

c . 
1. ·- :: 1--:-.-;_·.::_. _-.---_,-= .. 

••• ·.·•·· -, '·•· :: .. - ;.• ...... . . :· .. 
.. ·. <: . ··· ... · .·· ..... ·· ... .-:- •. -.· 1··.-

. .. 
·_--.--:--- _. D . . •· ... .. 

A 
: . . . ··.·. L. ; ..... ·, !-•·>·If • ·•···· \>: : • .-. . ... . B '. '" . :.:. ··-- I· •:••· ,·-,.,., _:-

c . ··.·. I: . .- . ··.· .; . .· ..... ··. 1··.. .. .. -. ·.;: ... , .. ; .. : ; ..... 1•;•.-
D . I I r~' . _. 

_,,:.:-·:': ''. . i·• ·c I·. : >c: · ..• I• '·f;• 
.,- .... ,' 

/ ... , . .- . 

A 
I ::··.·.· .. · 1 · ,._.. I.: : -:_:_. ' > ~--

.... 
... ·; · ... ;--\·· I• . . :_• B 1·.:-·.:···' ' 

c ' · ... .·. 1.--_':<=-. . ·: ··· .. :_·· . .'_ 

. . '·::.··. _:'·:.:-::.' :-· I ,• 
:; . 

D 
___ " .::-::: . .-:·-._ .. -·-. '·'-\ :• .. . .. · .. ·······.·.> . . : °..< . . - ·.,,: .... 

Technician Initials VIW A. ~ 
.. :~ . !>- ~VIL.-l\\tJ,J ,._ IVIM< \ .. " ' ./L Mc\l\f---' .,,__ 

Hardness* Alkalinitv* Ad"ustment 
Cone. '<m' /Las CaCo31 

Control IMHW' f GO I..(.,, 
Hinhest cone. \'L~O 'V'10 
Hardness adiusted ----·---____ .. , ... ,. __ 

/ 

Comments: 0) ~'?;.\.,,\ ,J,;,..;'L. i(\\"'-"" >;~~ Mortality: Heartbeat checked under microscope 

Sample Description: c~. ('O cow' "'" cdwuf' ·. 
62!0 ' • 

Batch#: -0 \~1(i;O\ \p \7 7-d previous #young/brood: \ 1 
Reviewed by: . ~ 

Previous 7~d Mortality {%):. _ __;O:._ __ Day of 1st Brood:. __ ~_·,__ __ 

Version 1.7; Issued May 22, 2015 

Date reviewed: ~/.., 3, V!Jt& --......:...;._...:......:;...:..,....:;__..:..;,<-.:.._.:..::...:... ___ _ 

Nautllus Environmental Company Inc. 



Daphnia magna Summary Sheet 

Client: Start Date/Time: ~\lS t\)'{)\I'-..\ 25. le I l, (' I '-fl S~ 
Test Species: Daphnial magna Work Order No.: 

Sample Information: 

Sample ID: 

Sample Date: 

Date Received: 

Set up by: _\~\V\--=\....'------

Test Validity Criteria: 

~ 90% mean control survival {no more than Z 
mortalities in any cOntrOI replicate) 

WQRanges: 

Sample Volume: 

c.M..-Ctf}) _vJ'>-1-ol\.01..'l.;:,,.f\l 

°F?b>W.-'-~ L.3 I 'lei lo 
1--"brv(},: '-l V,5. I 2,-0\ b 

\ 1' 2.<>L' · T ('C) = 20 ± 2; DD (mg/L) = 3.6 to 9.4; pH = 6 to 8.5 

Test Organism Information: 

Broodstock No.: <'.)2\ 0\ lo\> 
Age of young (Day 0): <24 h 

Avg No. young per brood in previous 7 d: II 
Mortality(%) in previous 7 d: 

Days to first brood: 

NaCl Reference Toxicant·Results: 

Reference Toxicant ID: 

Stock Solution ID: 

Date Initiated: 

48-h LC50 (95% CL): ''\'-'$ {~1- S,~) g/LNaCL 

Reference Toxicant.Mean and Historical Range: 4, I (1., 7- - ~ s) g/L NaCL 

Reference Toxicant CV(%): _le.'?,.,,_ ___________ _ 

Test Results: 

Reviewed by: Date reviewed: 

Version 1.3; Issued Januaiy 26, 2011 Nautilus Environmental 



Freshwater Acute 
48 Hour Toxicity Test Data Sheet 

Client: \eek 
Sample ID: (v-\.._--'-("'c-i>""D--~--1.>-,S.~_-=-,_,_,-l.,..(,"'O""[;"" .. !J~~~I".,..., -

start Datemme: Rl:o...ve.r-'-f 6.$, z,. ttie 1'-11~~ 
No. Organisms/volume: --'1-"0"'/2"'0"-0m=L __ ' ------

Work Order No.: -~l~b~i.'--s=\O,__ _______ _ Test Organism: -"D"'.m""'ag..,n'-'a,__ _______ _ 
Set up by: \,\ vi,L 

Concentration 

loo 

Number of 
Live Organisms 

Rep 

A 

B 

c 
D 

A 

B 

c 
D 

A 

B 

c 
D 

A 

B 

c 
D 

A 
B 

c 
D 

A 
B 

c 
D 

24 48 

IO /? 
IJ I(> 

\D 10 

\0 10 

10 lo 
10 •O 

Technician Initials \\\i\L • 

Hardness* 

No. 
Immobilized 

48 

0 
.:? 

c 

0 
0 

,.., 

• 

A!ka!initv* 

Cone. *(m( /Las CaCo3) 

Control (MHW) lf"lO '\--<~ foS 
HiQhest cone. it.:1c 7...,'&0 
Hardness adiusted ·---·-· -i--···-

Comments: 

Sample ~ei'iiJ>tion: 
\' 

pH meter: p Ii'" I I "> Conductivity meter: C - 2. ('$. 

Temperature 
('C) 

Dissolved oxygen 
(mg/L) 

pH Conductivity 
(µSiem) 

0 24 48 0 24 48 0 24 48 0 48 

. · · • 11:0-.• '""· If .·.· .... · . ..• ·.·• · • • . ~ • · .· . , I· .. -,,:_ .---=--- - -: - ·. ' .. : :--.,:'·.- ·-·" 

. . .. 
.. . -.. _ ,' ;_· ,', -: ' - . -:· :c. - .-_ . : ,'; : ' ::· :~ ', '. ' :· -," - ; .. : . ' ; -

:: '·: · .. -·. ", ·,. 1:· : .·.CJ,..-_-,-~; .. ·c :··><-· :·: ., _ .. s : __ _ 
. 

:,·': . ... .... ··· ..•.... ···•· oc·:.: ···:/ i> ... :.· •:c.< •. > · •.> ···· 

' .. ·.·.· :< .: _._.:: 
: -. __ . : . 

.· I _-_ <- ,-
·., . :·. 

·.·· 
.·· .. _-_.-,._;:_ ; :· ·;_ ' -.\_, __ ,:.:·.·. :_.'·'_ ... _: "·. :-:-_:. : ,· :· ,,-. 

I . . • .... : ••. ·> ... . •.• 1·./•·· '.'-/• ,. ·.· 1L'::. 
: "- _._ -:<_: -- _., --·_. ,..> ·:-.:.. 1c_ ~:-~--';>>::: -_.. · _, -..• :-\_~_:;,.:<'. I::_.\/,::::-:-:_',-,; 

'-"-- --·I·.-.-, 

!nitialWQ Adiustment Adiusted WQ 

Temo ("Cl il-0 
-----DO rma/Ll ( 0. 'i ,I/ 

oH "1 1 / 

Cond (uS/cm 1.-e, 'i '-\ / 

Mortality: Heartbeat checked under microscope Y\\ C., 

od.eW'1 -"-O 

Batch#: ~l \p £ 7-d previous# young/brood: __ lo_'l_,___Previous 7-d Mortality (%):_~0 ___ Day of 1st Brood: __ Cj __ _ 
Reviewed by: Date reviewed: ~ -'.2. ?--Of(., 

--~-'---~--~""-r1-"'--''-"'---~-
Version 1.7: Issued May 22, 2015 

Nautilus Environmental Company Inc. 



Client: 1:e~ 

W.0.# l<o 1-Slo 

Sample ID 

Cl"\_C<.(>\)_1JV)-
L.c I \,eil-2?,_f\) 

( c.f ·2o·C.) 
tv\.\'\\) ( '1o •c_, ') 

r""~rr l'l)_V'S_ 
'1-"' I \o<:i/)/h_ r-i 
(.,_ ..f \ 3 ''(_ ) 

tf\\-1.w ( to''--) 

-

Reviewed by: 

Sample Date 

f.eS 0>/l.b 

\:'.{~-iJ>lt<,.. 

\'.'.--t I,, LS/ 11.;, 

"f R.i::o '2-i;j I Iv 

Version 1.0 Issued June 26, 2006 

Hardness and Alkalinity Datasheet 

Alkalinitv Hardness 

Volume of 
Sample (ml) 0.02N (ml) of0.02N Sample 0.01M Total 
Volume HCLIH2S04 HCL/H2S04 Total Alkalinity Volume EDTA Hardness 
(ml) used to pH 4.5 used to pH 4.2 (mg/lCaCO,) (ml) Used (ml) (mg/l CaC03) Technician 

I o(l} '3,, 0 ~,I 2-10 (a'"" 12-~ \'2.,~D \/\JM.-

<;o ~-4 ')., s. 
"''° 'So 5,o (.:>O ~ 

\.,o<Y 'L. <}1 ~,o 2~o 1o<il l'2., \ n .. 10 v...,vJ.-

'> () 1,, s -;, G \,, '1'i -so s. 'O ltrC> VVwv-

. 

. 

Notes: D b'ilu±w\ -fo I c 0 ~L v-1l _\)_J::" __ ',,J<i,W-
---------~ 

~ Date Reviewed: (YlA,iA)/v ~ ·ut{p 

Nautilus Environmental 



Chain Of Custody Record I coc m, 201so622.0622 Page: 4 of 4 

I Turnaround Time: 
PROJECT/CLIENT INFO LABORATORY OTHER INFO 

Facility Name Coal Mountain Operation Lab Name Na utilus Environmental Send Invoice To 

Contact Name Carla Romero Contact Name Kr ysta Pearcy/ Armando Tang Address 

Address 2261 Corbin Rd. Address 86 64 Commerce Court 

City Sparwood !Prov. BC City State I 
Postal Code YOB 200 Country !Canada City Bu maby State BC Postal Code Country 

Phone Number 250 425 7377 Postal Code VS A4N7 I Country Canada Task Code 

Email EDD To Rick.Magliocco@teck.com Phone Number 6044208773 Shipping Company 

Don.Sadno@teck.com Email Address krv sta@nautiluserwironmental.com Tracking Number 

Carla.Romero@teck.com PO Number 421710 CC Hardcopy To 

CC Hardcopy To 

SAMPLE DETAILS ANALYSIS REQUESTED ADDITIONAL INFORMATION 

0 ·+-.u 
9. ~ 

Q; :a 0 

- ""t: 
~ Q; ~ 

g .5 "' 61 "6b i;i • = • -"' . ;;E r.r.l 2.. -·~ . ~~ ·a.:§'§ G 0 .~ § 
:5 ·g ·~ .a,·x ·~ 
~~~ ~~~ 

Time G=Grab #Of .E ~ ~ -.. ..c: = ~ ~ SamnleID Matrix Date (24hr) C=Comp Cont. "' u 0 ~ u 0 °'..,, u .. ..,, u 

CM_CCPD_ WS_20160223_N ws Feb 23 2016 ~LI~\" G 1 x Perform at HI and 20oC 

' 
Only if nmrtalities observl.'d, as per 

communication with JoshBnker 

r·iz:,i: 
lif;lf;. -
ll\',"'· ;_,-

111; t (\ 

(J) ! ) 

~ J 
...;. -:::: --

Additional Comments/Special Instructions Relinquished By/Affiliation Date Time Accepte.d-fiy/ Affiliation Date 
' 

Time Sample Receipt Conditions 

CD ())l·ee k cky..Q.. if {V(!v..lt/11 '/> rwlW! f:, I~ ;"FL '.'.), 0 YIN YIN YIN --
/\J' '( - fl/i/J,.v l" a Yll<' "1.0 to ' ltl YIN YIN Y IN 

~cl' NY f 'f '2.0 I YIN YIN YIN 
YIN YIN YIN 

,~ ~ O• 

\Dur• \rm 
p u 

" Sampler's Name C.,\0of'Of.V(J Mobile# 1\\) \.\'lSi- "b·sv .5 = ~ = 0 

·= -" 
~ ~ -a "' 

~~1 
a ·~ Sampler's Signature Date/Time \&:l2:b;!o\6 \s-';<11 Wt~ a a • • .... 

"' "' 



 

Nautilus Environmental Company Inc. 
8664 Commerce Court, Burnaby, BC, Canada, V5A 4N7 |+1 604 420 8773  

 

 
Teck Coal / Coal Mountain Operations Report Date: June 16, 2016 
ATTN: Carla Romero Work Order: 16609 - 16610 
2261 Corbin Rd.   
Sparwood, BC  
V0B 2G0  

 

Data Report 
  

Species: Rainbow trout (Oncorhynchus mykiss) 
Protocol: EPS 1/RM/13 (Second Ed. 2000 with 2007 & 2016 amendments) 

  
Species: Daphnia magna 

Protocol: EPS 1/RM/14 (Second Ed. 2000 with 2016 amendments) 
  

Table 1. Results for the 96-h rainbow trout acute toxicity tests.   

Sample ID Collection Date and Time Mortality in the 100% v/v 
(%) 

CM_SPD_WS_20160601_N June 1, 2016 @ 1054h 0 

CM_PC2_WS_20160601_N June 1, 2016 @ 1411h 0 

CM_CCPD_WS_20160601_N June 1, 2016 @ 1311h 0 

 
Table 2. Results for the 48-h Daphnia magna acute toxicity tests. 

Sample ID Collection Date and Time  Mortality in the 100% v/v  
(%) 

CM_SPD_WS_20160601_N June 1, 2016 @ 1054h 0 

CM_PC2_WS_20160601_N June 1, 2016 @ 1411h 0 

CM_CCPD_WS_20160601_N June 1, 2016 @ 1311h 0 
 
 
The tests met all control performance criteria and no deviations from protocols were observed.  
The results presented in this report relate only to the samples tested.  
 
 

 
 

 
  Reviewed By: 

Yvonne Lam, B.Sc.  Edmund Canaria, R.P.Bio. 
Laboratory Biologist  Senior Reviewer 

 



Rainbow Trout Summary Sheet 

Client: 

Work Order No.: 

Sample Information: 

Sample ID: 

Sample Date: 

Date Received: 

Sample Volume: 

Other: 

Dilution Water: 

lbbO"\ 

CM_ Sl'O- INS - 20\bObO\ - N 

;June I I lb @ iOSl\- h 

June 3 ! lb @ 1oso h 

Start Date/Time: oune G f 1b @ iOOOh 

Test Species: Oncorhvnchus mykiss 

Test Validity Criteria: 

;;: 90o/c control survival 

WQ Ranges: 

T (°C) = 15±1; DO (mg/L) = 7.0to10.3; pH= 5.5 to 8.5 

Type: Dechlorinated Municipal Tap Water 
Hardness (mg/L CaC03): 10 

Alkalinity (mg/L CaC03): 

Test Organism Information: 

Batch No.: 

Source: 

No. FishNolume (L): 

Loading Density (g/L): 

Mean Length ± SD (mm): 

Mean Weight± SD (g): 

O<;OL\- \b 

'l"t' tA'~fae'te SFrlPS3 

iO I \;J. L 

0. 30 

o. 3b t o. 11 

Zinc Reference Toxicant Results: 

Reference Toxicant ID: 

Stock Solution ID: IS 'In OS 

Date Initiated: Moy 2b / lio 

96-h LC50 (95% CL): 

Reference Toxicant Mean and Historical Range: 

Range: __ :i._3_-_3_:l. ____ _ 

Range: _D'--. ;i_4-'-· _-_o_. _b_I __ _ 

Reference Toxicant CV(%): Sb ------------------------

Test Results: 100 °/o surv iva\ q; 

Reviewed by: Date reviewed: 

Version 1.4; Issued May 29, 2015. Nautilus Environmental Company Inc. 



96·Hour Rainbow Trout Toxicity Test Data Sheet 

Client/Project#: 
Sample l.D. 
W.0.# 
RBTBatch#: 
Date Collected/Time: 
Date Setup/Time: 
Sample Setup By: 

1E'ct.I" (01\ I )\/\o,,.c,l !\h, Ot1Zv-&t-l:i~V1 
CM- SPD- WS- UI b u6 Oi-1\) 

1&60 1\ 

01;oe1/ k 
,,,T'mC' I m ~ I O'f 4 "" 
Jl,(1'1'61fb /t>DOk 

t:' C--

Thermometer: Cg t<. :if. 2... 
Cond:fsallnlty.:..: _,.2..."----

D.O.meter: 
pH·meter: 

z 

Number FishNolume: I 0 / / "-. L 
7-d % Mortallty: o , ----''--'---------Tot a I Pre-aeration Time (mlns): ------"-:;-"_. --------
Aeration rate adjusted to 6.5 :!: 1 mllmln/L? (YIN): 

Undlluted Sample WQ 
Parameters lnltlalWQ Adjustment 30mlnWQ 

Temp'C /Jj,o "/ I'/,() 
pH 1;v. / 7,1 
D.O. (mg/L} I 0. \ / 103 
Cond. (µSiem) Evfi \%9l ./ 1'6</1 
Sallnlty (pp!} I / 1 

Concentration # Survivor!! Temperature ('C) Dissolved Oxygen (nig/L) pH ·Conductivity 
(µSiem) 

1% vlv\ 1 2 4 24 48 72 96 0 24 48 72 96 0 24 48 72 96 0 24 48 72 96 ·o 96 

('\-\ l" j.:l 
i " 

/0 /lfP 't• IS·' \;r.~ µ:,-, I a.r '1.1 1. i q,~ 1'1.1 ~ 1 l.t/ 6 ~ G '1 &·q L~ 1) 

100 \0 10 I~ /0 I'(.~ JS'.• If. o 1Q:•J ;¥., 10.) 9.E l\"' 'I ~- ~ '1.1 1.'( ff.? 'l 1 &. I ~. \ l°t~! 11! t1 

lnltlals ~ ~-- .~ ;;'.(.., E(. ""' "' ·~ l"...1-- Et G::L 
.,.c . 1'(.. t:-\. E'. c. 'L '!'' Ii-" V:,\. t:L u 

-~ 
~, "" 

·~ 

Sample Description/Comments: ((fC\"", [,/,,/fS(o /Vo 

Fish Oescrlptfonat96h All f':1l. "'PP"'' i.tqfih..1 Number of Stressed Fish at 96 h )lf' 

Other Observations.:_------~------------------:----,----------------

Reviewed by: ~ · Date Reviewed: ~4.£.., lf( '2'1l / (,:, 

Version 2.3; Issued February 29, 2016 Nautilus Environmental Company Inc. 



Rainbow Trout Summary Sheet 

Client: Start Date/Time: ~uf\e G i ib @ 1000 h 

Work Order No.: Test Species: Oncorhynchus mvkiss 

Sample Information: 

Sample ID: 

Test Validity Criteria: 

2 90% control survival 

WQ Ranges: 
Sample Date: 

CwL PC 3 - u'3£ - .<D\b {)(,OJ_ (\j 

Jun€ I I \b@ \L\\\ h T (°C) = 15±1: DO (mg/L) = 7.0to10.3; pH= 5.5 to 8.5 

Date Received: ~un€ 3 I lb @ IOSOh 

Sample Volume: I -r.. 2..oL 
Other: 

Dilution Water: 

Type: Dechlorinated Municipal Tap Water 
Hardness (mg/L CaC03): 10 

Alkalinity (mg/L CaC03): 

Test Organism Information: 

Batch No.: OSO~lb 

Source: 'l''l.'.1<f,\r~c10 G;>rlnes- /'\5v<'1 fc,~ 

No. FishNolume (L): ID f IJ. L ---------------Lo ad in g Density (g/L): _o_._3_:i. ___________ _ 

Mean Length ± SD (mm): ;it, 1 :2 ----'-------------
Mean Weight± SD (g): o. 3C\ :!. o. oq ---------------
Zinc Reference Toxicant Results: 

Reference Toxicant ID: 

Stock Solution ID: 

Date Initiated: MO.~ '26 fib 

96-h LC50 (95% CL): ;q.q (33.:J. -1.\3.:J. )JU'.'J/L 'in 

Range: 22 - 30 

Range: o. "'" - o. S"l 

Reference Toxicant Mean and Historical Range: Gb. 'I (2'\- b - \b\. :i.) A\~/l 'lfl 

Reference Toxicant CV (% ): Sio ----------------------

Test Results: 

Ci"!"' ""4otf&1\H4 '"\.f q blA 11\ 4~ iM\l\"i.19\ loot. (11\e) S~le. 

Reviewed by: ~ Date reviewed: ~-- (,tf 'V()/C,, 

Version 1.4; !ssued May 29, 2015. Nautilus Environmental Company Inc. 



96-Hour Rainbow Trout Toxicity Test Data Sheet 

Client/Project#: \ee,\,(' Coe\ I JV\ ,.,.,,tAi~ Opfridi·\11 
(l\t) _f'CL~l-J5- ?.~IL o(, <1 i _rJ 

llbo1 

Number FishNolume: I 0 /; l.--. L 
Sample l.D. 

W.0.# 
RBTBatch#: 
Date Collected/Time: 
Date Setup/Time: 
Sample Setup By: 

0;0'11L 
J "'~" \ Uh_ __ · ~@ I '7 I I l, . 
,1L1(\<: bJI\, (iX> / o 0 <>/,., 

i=e-

7-d % Mortallty: 0 , I ---':'-----------Tot a I Pre-aeration Time (mlns): .-:--,--:-'::o":::-'.::----------
Aeratlon rate adjusted to 6.5 :I: 1 mUmln/L? (YIN): 

Undlluled Sample WQ 
Parameters Initial WQ Adjustment 30mlnWQ 

Temp'C f '/, 0 ./ /'f, ~ 

Thermometer: C /::: RAf. Z, o.o.meter: 
pH·meter: 

z. pH 
D.O. (mg/L} 

7.S / 1. 'I 
10·1- / /(). ~ 

Cond./Sallnlty: Z.. •.;_-t::<----

Concentration # Survrvori;; 

(% vlv) 1 2 4124148 

Ct\ I" I 10 

100 t .:> 110 

lnlllals f_I..- I$';'(., 

Sample Descrlptron/Comments: 

Cond. (µSiem) ts<1 / 1.5"1 
Salfnfty (pp!) o., / o. I 

Temperature ('C) Dfssolved Oxygen (nig/L) pH 

HIOOIOIMIGIHIOOIOIMIGIHIOOI O 24148L72l 96 
I" I IV l/1f," !1r:"'liJ·' l\s.~ l1r,;iltil•\1"1,'l>jt\.~ h,i l'\.::\·ff.;1 &.B l!-1 fii.t~H.'1 
10 110 Vi. 0 111-»!1° 0 lo·,J l1J;oj1~·~l 1l'1l't-q l'\.1 h·rh.'l ~ , rn. , 1 i. 1.-f i."' 

·i(,•li>v JE:C. fiz..1,l'<'- \>C G:..LIEt fr,:.1- I E"v ·I~ !><-ff.'.( l"E.c. 1 ...... ..., ,...._.. 
et. -~~------- --- ~ - O.t... 

Clew. (.fa,,./.ers, Dd•i.;,/<-t;J, fJ~ J?ttrfh .... /0 tr! i I I 

·Conductivity 
(µSiem) 

o I 96 

ii 1. J) 
1..S'1 I isi 

i::c.. ~L-

Fish Description at 96 h 411 flit. 11('retr "1<"'11iij .·· NumberofStressedFlshat96h __ Rf __________ _ 

Other Observations:. ___________________________________________ _ 

Reviewed by: ~ Date Reviewed: ~wte...- C1; -z..t:il& 

Version 2.3; Issued February 29, 2016 Nautilus Environmental Company Inc. 



Rainbow Trout Summary Sheet 

Client: 

Work Order No.: 

Sample Information: 

Sample ID: 

Sample Date: 

Date Received: 

Sample Volume: 

Other: 

Dilution Water: 

CM- CCl'V _INS- 20i.b0(,0\ _ f\l 

JUI\€ \ f\b@ \o\\\o 

:iune o ilb @ 1050 lo 

Start Date/Time: JUf\-E' IO I ib @ iOOO\--, 

Test Species: Oncorhvnchus mvkiss 

Test Validity Criteria: 

;;:::: 90% control survival 

WQ Ranges: 
T (°C) = 15 ± 1; DO (mg/L} = 7.0 to 10.3; pH = 5.5 to 8.5 

Type: Dechlorinated Municipal Tap Water 
Hardness (mg/L CaCOs): IO 
Alkalinity (mg/L CaC03): i 

Test Organism Information: 

Batch No.: 

Source: 

No. FishNolume (L): 

Loading Density (g/L): 

OS04lb 

·i-<Lb1t~c1.e "l~<iM~ A'i""' Tu~> 
10 I \;;) L 
0- ·e,3 

Mean Length ± SD (mm): 

Mean Weight± SD (g): 

Zinc Reference Toxicant Results: 

Reference Toxicant ID: R1lf\ 4L 

Stock Solution ID: \5 'l.f\ OS 

Date Initiated: 

96-h LC50 (95% CL): 

Reference Toxicant Mean and Historical Range: 

Range: .2G - 30 

Range: o. ~.> - o. s;o i. 

Reference Toxicant CV(%): _Sc..b ______________________ _ 

Test Results: 

Reviewed by: 
~\ 

Date reviewed: ~ l "f, 2c1){4> 

Version 1.4; lssued May 29, 2015. Nautilus Environmental Company Inc. 



96-Hour Rainbow Trout Toxicity Test Data Sheet 

Client/Project#: 
Sample l.D. 
W.0.# 
RBTBatch#: 

"'\~ck,... ( " "\ ~ ""'"' tA \v, 0 f ,,. 0c i ; '11' 
Cf'v'\-CCPD~NS- 1.,1buho1-1'1 

I(;, Go"\ 
O~o'j/h 

Date Collected/Time: 
Date Setup/Time: 

-.J\l\'{\C' I f I\:;. ~ I S 11 h, . 
.J "" e 6 fl I o ·".><) c_ 

Sample Setup By: 

Thermometer: C £ R.# 2-, 
Cond./Sallnlty: 2.. ·--"',,__ __ 

Ee-

D.O. ·meter: 
pH meter: 

2.. 

Number FlshNolume: 
7-d % Mortallty: 

10/11.,,L 
Oci 

Total Pre-aeration Time (mins): ------2-.:::<>c... --------
Aeration rate adjusted to 6.5 :I: 1 mL/min/L? (Y/N): y 

Undiluted Sample WQ 
Parameters Initial WQ Adjustment 30mfnWQ 

Temp'C /'/, () '/ I'/, "-' 
pH 1:., / i.t;' 
D.O. (mg/L) 10 ·I / IO·L. 

Cond. luS/cm) 116'1 / I H '1 
Saflnlty (ppt) \l.1 I/ 0.1 

Concentration #Survivor~ Temperature ('C) Dissolved Oxygen (nig/L) pH Conductivity 
(µSiem) 

l% v!vl 1 2 4 24 46 72 96 0 24 48 72 96 0 24 48 72 96 0 24 48 72 96 0 96 

Ct\ t " 10 I" Io /~.· '~·" ''·' IP , .. ~ 10.1 ~ .i q.i q.~ ll.1 6.7 l & 6~~ ·;.,, ·1, <> z.3 ~J 

100 I"' ;o ,~ /0 i~-~ if . .J (~.'J jf.;) /.;!..J ,~.J... 1. i a { ' q.1 I.I i.1 2 ., i-~ ll· 1 fi6 1 r$t7 f. 1 . " . l 

Initials '\EL- i<A-- E:C. ii.<- . t'.<.- Et £\..-
t°L . <v fA Ii.( 'E'.'- "'' r+ (<. f:C.. •t:i-

"' 
-~-.L '•A..- -r;.-..t.,. 

Sample Description/Comments: ( /~1v 1 {.for({l'l, 1V._.izt1,fiw,/u,.fPS, OJCJ1,,,./f'f.f_ 
,...--- r- I 

Fish Description at 96 h A11 +1~"' ti f)j}<:;ll.v' k, '"Jif.B --- 7 Number of Stressed Fish at 96 h </ 

Other Observations.:_--------------------------------------------

Reviewed by: ~ Date Reviewed: .}vi l(J?., ( "f 741 fR 

Version 2.3; Issued February 29, 2016 Nautilus Envlronmental Company Inc. 



Daphnia magna Summary Sheet 

Client: 

Work Order No.: 

Sample Information: 

Sample ID: Cl>l\.-'>f):>_ w">-'Lol\.? o bc\_t\l 
Sample Date: 'SVA9- \ ?..o!G 
Date Received: 

Sample Volume: "LY IL 

Test Organism Information: 

Broodstock No.: 

Age of young (Day O): <24 h 

Avg No. young per brood in previous 7 d: 

Mortality(%) in previous 7 d: 

Days to first brood: 

NaCl Reference Toxicant Results: 

Reference Toxicant ID: 

Stock Solution ID: 

Date Initiated: 

48-h LC50 (95% CL): 

Start Date/Time: 

Test Species: ---"D"'a"'p"'h"'ni_,,_a-"m"'a"'g"'n"'a ___ _ 
Set up by: __ .'1,_v\_..,1 ____ _ 

Test Validity Criteria: 

::: 90% mean control survival and/or mobility and S2 
daphnids exibit immobility and/or mortality in any 
single control replicate. 

WQ Ranges: 
T (°C) = 20 ± 2; DO (mg/L) = 3.6 to 9.4; pH = 6 to 8.5 

g/LNaCL 

Reference T oxicant Mean and Historical Range: '\, '2-( 3, 2 - S, ~ ') g/L NaCL 

Reference Toxicant CV(%): --'"IS""-------------

Test Results: 

Reviewed by: Date reviewed: ~- ("f fr.O(!P 

Version 1.5: Issued Sep. 30, 2015 
Nautilus Environmental Company Inc. 



Freshwater Acute 
48 Hour Toxicity Test Data Sheet 

Client: Start Dateffime: :S~'lfL s / 1 (, f> \ S S $ ~ 
No. Organisms/volume: 10/200ml I 

Test Organism: 3"D"'.m=ag,.,n,,,a,_, _______ _ 
Sample ID: Ull~-~";>~f-1)2'--~-w~.S.:...=-c....;.2 ""o,_1 6""0"'""'1,"'0,,,,1 _,,,,N 
Work Order No.: 16 b ''° 

-----~~------- Set up by: L 

Thermometer: +~l\!\p·-S DO meter: D0-2..\?::, pHmeter: pli-il3. Cond./Salinity: C. - Z.13. 

Concentration 

(''(. vi") 

Number of No. 
Live Organisms Immobilized 

Rep 

24 48 48 

A iO (D 0 

B /o Jo 0 

c JO /0 0 

D 
(00 A lo /0 0 

B JO ,o 0 

c D •D 0 

D 

A 

B 

c 
D 

A 

B 

c 
D 

A 

B 

c 
D 

A 

B 

c 
D 

Technician Initials -

Hardness" Alkalinitv* 

Concentration *(mc/L as CaCo3) 

Control IMHWl '-1 lo t::A 
Hiahest cone. I r00 '2-f '2.-
Hardness adiusted 

Comments: 

Sample Description: 

Temperature 
(°C) 

Dissolved oxygen 
(mg/L) 

pH Conductivity 
(µSiem) 

0 24 48 0 24 48 0 24 48 0 48 

:-,\';c:;".~)1\.-::·.-_:.--'_:', :-_:y.·· .'<·:_;::·: >:-:_ ' '-~ .... ._-:, .... -: __ ·. ___ ,_:::· 1·:""--.·_':.---- _. -:_::),..-::-,,.-~_-· 

.·/'" .. · ....• ,., ••y.:1•:c. ,'' .•,.·' .... ·· ·<i· .. ::.· ...... ' •.>.·, 
:::::•, •·••.Jc_,:· .. /·· .. ,· .... ·.· ,·· .. , ::,:e, >•x:• .:;· ..... · · ... ·:,·.·.: .. 

.· ··. ' /.:· ·.>• I ,,•,1 .,, •• • .. :.. :· '·'•' 

·. ··.· ... · . . .··•· '" >>?• .. ,, ... ·. ,, .:.•.: .. ··r<·.c. 

':: '' ,' 
:_-· .'• -' . : -

.. ' 

· c ··. . .. /.; .. · ... ·. . .· . 0 ,' '•• .. •., :. ::: I · •· ' •::·x > ·' : • ·'· >. 
:,.-> .-.···_._:~: ,:'' .,·_:,.: --- ,.;:->:;~>-:·.::_~_:'-·;::- 1· •• • :.::,,·-._::: '~-'-::'.·:; ... _ ... -':..::,_:··-:·.-.,--

1m 1a ' ustment us tea 

Temn r°C\ 7,,0-0 ./ 

DO rmn/L) 0-11 // 

oH L,P, / 

Cond <uS!cm' 1.¥.ll.;2, / 
Salinitv fnnt) Lo / 

Mortality: Heartbeat checked under microscope 1VO 

Batch#: <P 1 o I\, \"'/ \s C'I 7~d previous# young/brood: _ _:__Previous 7~d Mortality (0/o): V Day of 1st Brood: 'L 
~ --""---- --~-'--

Reviewed by: Date reviewed: ~, t "'f' 7/0 l (,:> 
~-----~<------~---

Version 1.8; Issued February 29, 2016 
Nautilus Environmental Company lnc. 



Daphnia magna Summary Sheet 

Client: 

Work Order No.: l\ofgf Q 

Sample Information: 

Sample ID: (!'-\_ PC..'2..-WS.--Z.~l looto ol-N 
Sample Date: ':)~ I 1 2..of lo 
Date Received: ') \M.l > 2o I lo 
Sample Volume: ---'W"'-'-'-'-1-=L=------

Test Organism Information: 

Start Date/Time: 

Test Species: __ _,D"'a'"p"'h-"m"'·a_,_m::;a,,,g"'n"'a ___ _ 

Set up by: __ 'l_._'\...u.\ '"-----

Test Validity Criteria: 

~ 90% mean control survival and/or mobility and $2 

daphnids exibit immobility and/or mortality in any 

single control replicate. 

WQ Ranges: 
T (°C) = 20 ± 2; DO (mg/L) = 3.6 to 9.4; pH= 6 to 8.5 

Broodstock No.: oSiOl\of, 
Age of young (Day 0): <24 h 

Avg No. young per brood in previous 7 d: 

Mortality(%) in previous 7 d: 

Days to first brood: 

NaCl Reference Toxicant Results: 

Reference Toxicant ID: 

Stock Solution ID: 

Date Initiated: 

48-h LC50 (95% CL): g/LNaCL 

Reference Toxicant Mean and Historical Range: l\, 1-( >. :i~S.~) g/L NaCL 

Reference Toxicant CV(%): _....!.I.,,_ ___________ _ 

Test Results: 

Reviewed by: Date reviewed: 

Version 1.5; Issued Sep. 30, 2015 Nautilus Environmental Company Inc. 



Freshwater Acute 
48 Hour Toxicity Test Data Sheet 

Client: Start Date!Time: :J,'1£_ s fr~ ('.> fl/So"' 
No. Organismslvolume: 10/200ml / Sample ID: un . .:.;-"---4!Xl""'-1"'"'---'~-'W""-=.SL-"'--.t..2 i=Ol.:I be.:O"'-'lb..=D:.cl _,,_,N 

Work Order No.: I J \, 1;, 1,o Test Organism: ..=0'".m=ag..,n,_,ac....,-,-------------'-"-"-'.:.=..------ Set up by: L 

Thermometer: ±-t\\l\t'l-S DO meter: Do-2..\?::. pH meter: P \i - I l 3. Cond./Salinity: C. - Z.. I 3' 

Concentration Number of 
Live Organisms 

100 

Rep 

A 

B 

c 
D 

A 

B 

c 
D 

A 

B 

c 
D 

A 

B 

c 
D 

A 

B 

c 
D 

A 

B 

c 
D 

Technician Initials 

24 
Jo 
/0 

/P 

/0 
10 

/0 

Hardness* 

48 
/0 

0 

/0 

Io 
0 

/0 

No. 
Immobilized 

48 
D 

0 

D 

D 

0 

A!kalinitv* 
Concentration *fmc IL as CaCo3\ 
Control IMHWl C\ (_ £,..,4 
Hiahest cone. r"' lo 11<---
Hardness adiusted 

Comments: 

Sample Description: cll.w, 1\,0 

Temperature 
{'C) 

Temn l'Cl 

DO (ma/Ll 

loH 

Cond <uS/cm 

Salinitv lnnt\ 

Dissolved oxygen 
(mg/L) 

mma1 

Vo·O 
6.. 'i' 
,_, Ir 
LbO 
Q, i 

pH 

ustment 

/ 
,/ 

7 

Conductivity 
(µSiem) 

us1eo 
./ 

/ 

Mortality: Heartbeat checked under microscope ,VD 

"'=' "clovr i A.fJ pa_.rf\wl!\.-lt.~ 
Batch#: \i? 10 (l.o, G 7-d previous# young/brood: __ [_.!<) __ Previous 7-d Morta1·1ty ('')·. V D 

~ - 1~ ----- ayof1stBrood: ___ .__ 

Reviewed by: Date reviewed: . ~ /-"f" t-of(e 
Version 1.8; Issued February 29, 2016 

Nautilus Environmental Company \nc. 



Daphnia magna Summary Sheet 

Client: 

Work Order No.: 11,,lolo 

Sample Information: 

Sample ID: c "1.-C c.fj) _VJS._2-olloeiool-N 
Sample Date: =s~ i 2-<:>l l. 
Date Received: 

Sample Volume: 2-'>"IL 

Test Organism Information: 

Broodstock No.: 

Age of young (Day 0): <24 h 

Avg No. young per brood in previous 7 d: 

Mortality(%) in previous 7 d: 0 
Days to first brood: 

NaCl Reference Toxicant Results: 

Reference Toxicant ID: 

Stock Solution ID: 

Date Initiated: 

48-h LC50 (95% CL): 

StartDate!Time: JUI\'< '?> 1 2-01\o e \'flfS°~ 
Test Species: __ -'D"'a"'p"'h"'n"'ia'-'m"'a"'g"'n"'a'---

Set up by: _ _,'f-_\"'L"-----

Test Validity Criteria: 

~ 90% mean control survival and/or mobility and 52 

daphnids exibit immobility and/or mortality in any 
single control replicate. 

WQRanges: 

T (°C) = 20 ± 2; DO (mg/L) = 3.6 to 9.4; pH= 6 to 8.5 

g/LNaCL 

-S 
Reference Toxicant Mean and Historical Range: lt. 2 (3., l~- b ) 
Reference Toxicant CV(%): \ S. 9" 

g/L NaCL 

--'~--~-----~ 

Test Results: 

Reviewed by: Date reviewed: 

Version 1.5; Issued Sep. 30, 2015 
Nautilus Environmental Company Inc 



Freshwater Acute 
48 Hour Toxicity Test Data Sheet 

Start Date/Time: J.'IL s /1 (, (> j~45~ 
No. Organisms/volume: 1 Ol200mL I 

Test Organism: ..:D"'.m=ag"'-n"'a'--;..,.-------

Client: 
Sample ID: tin."'--'--"(_,,C_,f_,,j)""'-'~--'W=~'-'-=-,_2 ,,o'-'t l>"'-0"'-"b-="'"'1-=.N 
Work Order No.: -------'J.,,bc.:lo=''°:::..... ____ _ 

Set up by: L 

Thermometer: · i-tMy-S DO meter: \) 0-2.. \?, pH meter: P Ii - I l '.?:. cond.ISalinity: C. - Z.. / 3. 

concentration Number of No. 
Temperature Dissolved oxygen pH Conductivity 

Live Organisms Immobilized 
(°c) (mg/L) (µSiem) 

( "{c Vj-1) Rep 

24 48 48 0 24 48 0 24 48 0 24 48 0 48 

Cof\tl'o' A '"' lo 0 2:> 0 ,£ 'If>·.<: " 1/. ;._.<) rs :}-,,f '.f-P :V' i-z.," ~ "''i 
B 10 0 . • ·' > :•· 

/0 

~ •·.Y:.; 
.,.~;.;.., . . /.;; 61 ;;: c ,o lo rP c'-{;.• 

D 
,'J.::t . '>> <•::c.. .•. • <.: 

. 
.... 

100 A lo /o 0 -),..~ ./ CJ 1 j;..' / f't' '1,ti 1:0 }'l ,.,q,,., ·-?~"' 
~ 'IP·'-> 
ii·S' ' . ~ 

. ·• ••• 
.. · .. · ::. ......... 

B 10 ID 0 ·.· .. ·. ,. .. ,,_. __ ·'·.,.,., 

c b '"" 0 1·::~::y '~ , .. _ ~! :·' •• ,:: .. • i: .... >.:\ . ...•...... ·.• 

D 
.. -.· ... ..... ,. ..... ·.·,. .: .· .... .. :··:::;" 1 ·: ....... 

A 

B :f ... ,..,...., 1-•·;.·': _:::;;/' ""' 
.·•" ..... " .. . .......... ·:. ..,, ... ••••• "· 

c I•/: ","' ···•. ' ..... '.·. h_';,>'.,·: 
... :·:1 ./ ..... }:• ;:, . . . 

D . •<' I .. • . .. :: .. ,:. · .. ··" l.>F:: .. •;' . ·<;,::.·· '·"" : .. 
A 
B :•:. ... [.:;,.:.: ·:.• •-<· ;· I'· -,;. lo<-·; .;' I• '·\ -··..: " ... [:'··<·': .:_. ,·.:; 

c ......... '. ..... ·;·'.;: ,: . ,•··:.:.:: k'(-;>,: ... ::.'-:: •· ,. •.' ... .•.'' . I: . ... 
D .'.cf. <· .. !;_~'..:.: ... ;-,: I; :.CF . ... 

,., ... •: ,.,, ..... 
A 

-cc; ...... " : B "• •: ·cc, . lllit c .... ,, ...... ,.,-:; . -:-:;::-,, 1.:;;::c .·""'" ;; ~· 

D .: ... -..-. L ...... ;,; ' ...... - . .. ... . .. < ~-it! ........ "" . 
A 
B ........ ...... 

.~ 
"'" "- "'"c .. . 

c ).;;. :·... .... ... l<.:'C, ,:::\" .. : I· '. "' ... /;: "·'--·"•; .,\: . .:/: 
····· .·· ... 

D i::: .. •..:-... : ·"" ·• :.·<· ::;. •::""' '" . ,,,.,,.,. i;·,: .... ~.-- <:•: .. ./:."''""' 
Te·chnician Initials ~ .Ao. ,,..., 'i1L ,,_, Jh ~ .. ..__ 4- 'i1L - "'- '1 'I\, - "" 

m11a1 us1men1 n.v1Usieo Cl 

Hardness* A!kalinitv" Temn 1°C\ 1 '?J .s ./ 
Concentration *fm( /Las CaCo3) DO lmn/L) 01_. \ ./ 
Control IMHW\ Cj( \-.4 
Hiohest cone. S<tO 7.7R 

nH I.A ~ ./ 
Cond fuS/cm i~li!O" . u ~V'-- / 

Hardness adiusted - _,,, ...... .,_. ___ 

Salinitv '""!' o.l ../ 

Comments: 
Mortality: Heartbeat checked under microscope rlfb 

AO oolow 
1 

l\P 
Sample Description: 

Batch#: Q$' 'o I\;,\) ?~d previous#_ young/brood: ~ 5 Previous 7-d Mortality(%).: ___ O ___ Day of 1st Brood:. ___ ,___ 

Reviewed by: 

Version 1.8; Issued February 29, 2016 

Date reviewed: 0lYl!..e" l'1: ~ { &J 
-~-""'-~~--"'--~~~~~-

Nautilus Environmental Company Inc. 



Client: 1£c..K 

W.0.#: ({ob( 0 Hardness and Alkalinity Datasheet 

Alkalinity Hardness 

Volume of 
Sample (ml) 0.02N (ml) of 0.02N Sample 0.01M Total 
Volume HCLIH2S04 HCL/H2S04 Total Alkalinity Volume EDTA Hardness 

Sample ID Sample Date (ml) used to pH 4.5 used to pH 4.2 (mgllCaC03) (ml) Used (ml) (mgll CaC03) Technician 

CM._ P~;;;?,~-~¥" .... ~--:, ""S"l/1\e... 31 (lo So 5.~ b. '2.. 117_ So ":f. 'I I i/6 v-s· 
C,M _ t.C.f_l?-JrJ $_ So 14·'2_ 1 'i. 5" ;rs . ; ;-"'"' 2\'8 /o© B·'T 8<(6 I 
Ct-vt, ... Sp ~ -: }4tli>h""i " so f()' 9 (/, '2.. :2.. \ .,_ /r~§.!J II. o 1100 ..J-.· 

k_l,.J1 •• di So ~-;;, '3«'-l Co~ So ~-S °t.;(, '1'1L 

Notes:<.{) .l>.11 ui'...o! ·"f"' ( oQ ,,_L ,.,{ t>J wc-.f.J.r · 

Reviewed by: ~ Date Reviewed: ~- !j £,.1)/;p 
I 

Version 1.0 Issued June 26, 2006 Nautilus Environmental 



Chain Of Custody Record 
COC ID: 20150622-0622 Page: "/of ,,, / 
Turnaround Time: 

PROJECT/CLIENT INFO LABORATORY OTHER INFO 

Facility Name Coal Mountain Operation Lab Name Nautilus Enviromnental Send Invoice To 

Contact Name Carla Romero Contact Name Krysta Pearcy!Annando Tang Address -
Address 2261 Corbin Rd. Address 8664 Commerce Court 

-
City Sparwood !Prov. BC City State 

Postal Code VOB2GO Country Jcanada City Burnaby 
--

State BC Postal Code Countiy 

Phone Number 250 425 7377 Postal Code V5A4N7 Country Canada Task Code 

Email EDD To Rick.Magliocco@teck.com Phone Number 6044208773 Shipping Company 
Don.Sacino@teck.com Email Address kiysta@nautilusenvironmental.com Tracking Number 
Carla.Romero@teck.com PO Number 421710 CC Hardcopy To 

CC HardcopyTo 

SAMPLE DETAILS ANALYSIS REQUESTED ADDITIONAL INFORMATION 
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Nautilus Environmental Company Inc. 
8664 Commerce Court, Burnaby, BC, Canada, V5A 4N7 |+1 604 420 8773  

 

 
Teck Coal / Coal Mountain Operation Report Date: August 17, 2016 
ATTN: Carla Romero Work Order: 16822 - 16823 
2261 Corbin Rd.   
Sparwood, BC  
V0B 2G0  

 

Data Report 
  

Species: Rainbow trout (Oncorhynchus mykiss) 
Protocol: EPS 1/RM/13 (Second Ed. 2000 with 2007 & 2016 amendments) 

  
Species: Daphnia magna 

Protocol: EPS 1/RM/14 (Second Ed. 2000 with 2016 amendments) 
  

Table 1. Results for the 96-h rainbow trout acute toxicity tests.   

Sample ID Collection Date and Time Mortality in the 100% v/v 
(%) 

CM_SPD_WS_20160803_N August 3, 2016 @ N/A 0 

CM_CCPD_WS_20160803_N August 3, 2016 @ N/A 0 
N/A = Not Available. 

 
Table 2. Results for the 48-h Daphnia magna acute toxicity tests. 

Sample ID Collection Date and Time  Mortality in the 100% v/v  
(%) 

CM_SPD_WS_20160803_N August 3, 2016 @ N/A 0 

CM_CCPD_WS_20160803_N August 3, 2016 @ N/A 0 
N/A = Not Available. 
 
 
The tests met all control performance criteria and no deviations from protocols were observed.  
The results presented in this report relate only to the samples tested.  
 
 
 

 
 

 
  Reviewed By: 

Yvonne Lam, B.Sc.  Edmund Canaria, R.P.Bio. 
Laboratory Biologist  Senior Reviewer 

 



Rainbow Trout Summary Sheet 

Client: 

Work Order No.: 

\~l~ (oc1 I l (M~) 
lfo ~1.L. 

Sample Information: 

(M-SPP-W~ -1.o\boKo>-iJ 
8\/\5 o-3 /Ho 

Sample ID: 

Sample Date: 

Date Received: 

Sample Volume: ( Xz.<> L 
Other: 

Dilution Water: 

A oS // 1 /,;\ I Z.1'5 h_ 
Start Datemme: _""_.l\J.· ____ <o_I_ uv--~ 

Test Species: Oncorhynchus mykiss 

Test Validity Criteria: 

;::: 9oc1o control survival 

WQRanges: 
T (°C) = 15± 1;00 (mg!L) =7.0to 10.3; pH =5.5to8.5 

Type: Dechlorinated Municipal Tap Water 
Hardness (mg/L CaC03): " Alkalinity (mg/L CaC03): 

Test Organism Information: 

Batch No.: 

Source: 

No. FishNolume (L): 10/10 
Loading Density (g/L): o. 32. 
Mean Length ±SD (mm): z t ' - ,_ 

Mean Weight± SD (g): 

Zinc Reference Toxicant Results: 

Reference Toxicant ID: 

Stock Solution ID: 

Date Initiated: 

96-h LC50 (95% CL): 

Reference Toxicant Mean and Historical Range: 
Reference Toxicant CV(%): 'lo,• 

Range: __ 2_,4~_-_3_1 __ 
Range: _o_,_1_8 __ -_o_. ~</_l-__ 

Test Results: o"/~ vvioyiuli:\1 Ai q(, ho;,.(<;'[;., fhc ..... .,J,·r'"'+e•1 100/. Giv) 
<;c,m It . 

Reviewed by: Date reviewed: 

Version 1.4; Issued May29, 2015. Nautilus Environmental Company Inc. 



96-Hour Rainbow Trout Toxicity Test Data Sheet 

Client/Project#: 
Sample l.D. 
W.0.# 
RBTBatch#: 
Date Collected/Time: 
Date Setup/Time: 
Sample Setup By: 

l~tk Col\\ ( (MOJ 

C !VI- <.Po. w.S. 7."\ \,o~<> 3 _tJ 
IL.Ii l"'-

ll1t'/l \ b C;., 

A"'b t3/ib ~(N•ti~~llti~lt) 
/\\A~oSll\1 !'l15b · 

t=: c,. 

The.rmometer: C 12 R.4t- 2.. 
Cond./Sallnlty __ :_-"z.."---

o.o. meter: 
pH meter: 

z 
I 

. Number FlshNolume: L-
7-d % Mortality: ---1.~'U...---------
Total Pre-aeration Time {mlns): _____ ....._o _______ _ 

Aeration rate adjusted to 6.5 ± 1 mL/mlnlL? (Y/N): y 

!Jndlluted .samclf! il\IQ . . 

Parameters . lnltJaiVilQ . AdJ4stm1>nt 3omlrtWQ 
Temp•c ,1K; •• ./ i '>· .. 
PH 1, fr / 1. 'J 
D,O .. (ma/L) '· '- ./ 'i . {, 
Cond. (µS/om) . . L?iq '"I / I £'1'1 
Salinity (ppt) . I '_, / t. ". 

Concentration #Survivor~ Temperature (°C) Dissolved Oxygen (ing/L) pH Conductivity 
(µS/om) 

!% v/v\ 1 2 4 24 48 12· 96 0 24 48 72 96 0 24 48 72 96 0 24 48 72 96 0 '. 96. 

(f\ (D ,o ·10 10 IE"',_., IS\"' I S".i, /5.0 { S-r(I oJ' 9,J- 9/1 l"I q 1 i ~ 11 0 (:, :i 1.0 {, .q )0 >1 
tOO )0 /D ·0 I o 1i;.o 1st> '.))b !/[,·> 1-'·" q,t ?1'1 91f 111. °' 1.i 'IA; ;..o f,,O g ·'- 'J I I~~ 'I 188 0 ·' 

7. g 

.. 

Initials ....... !I. G:c ·c:1, EC. A.· . "" i;c Ee. ~- "0'- ~ £c. .. ~ v (;t.- e:c... 'G:l-

Sample Description/Comments: \7th\ t j v e_ f."' 1 l\ ft'J,v I l>J <> y Q.1\ V'J\\ II.-\ c S I (,\ "• \ {'. {) 

Fish Description at 96 h /Jr11 hs ~ °'n <'Iv k.>C\ \11"'1 Number of Stressed Fish at 96 h _...:7f ___________ _ 

Other Observations:. _______________________________ _;_ _________ _ 

Reviewed by: @ Date Reviewed: kvfy Lb>_, ''Pti71'.,,. . 

Version 2.3; Issued February 29, 2016 Nautllus Environmental Company /no. 



Rainbow Trout Summary Sheet 

Client: 

Work Order No.: 

1ecl(ot\\ CCJ11<:>) 

1081..'L 

Sample Information: 

(M_ct FP-1,,JS_2ot&o% 0·3 _iJ 
/Ho 
/16 

Sample ID: 

Sample Date: 

Date Received: 

Sample Volume: Xi.<> L 
Other: 

Dilution Water: 

I\ o S It' /,;\ I Z.. IS_ l 
Start Date/Time: _t1_:_Va:'l_:_ ___ <o=....;I_ <A.I---' 

Test Species: Oncorhynchus mykiss 

Test Validity Criteria: 

;::.; 90% control survival 

WQRanges: 

T (°C) = 15±1; DO (mg/L) = 7.0 to 10.3; pH= 5.5 to 8.5 

Type: Dechlorinated Municipal Tap Water 
Hardness (mg/L CaC03): II 
Alkalinity (mg/L CaC03): 

Test Organism Information: 

Batch No.: 

Source: 

No. FishNolume (L): /0/10 
Loading Density (g/L): 

Mean Length ±SD (mm): 

Mean Weight ± SD (g): 

o. 32-
7..b - ; I Range: ________ _ 

Range: _C.::..'_· _::cL_l)_:...~_o.::.. • ..:.'i_o __ 

Zinc Reference Toxicant Results: 

Reference Toxicant ID: 

Stock Solution ID: 

Date Initiated: 

96-h LCSO (95% CL): 

Reference Toxicant Mean and Historical Range: 

Reference Toxicant CV(%): 

Test Results: 

Reviewed by: Date reviewed: 

Version 1.4; Issued May 29, 2015. Nautilus Environmental Company Inc. 



96-Hour Rainbow Trout Toxicity Test Data Sheet 

Cllenf/Project#: 
Sample l.D. 

W.0.# 
RBTBatch#: 

Date Collected/Time: 
Date Setup/Time: 
Sample Setup By: 

The.rmometer: C /:!. R. :ft. ;?.., 
Cond.ISallnlty,..:: _ _.,z..."----

D.0. meter: 
pH meter: 

Concentration #Survivor~ 

1% v/v\ 1 2 4 24 48 72 96 

(ti /o tO fo /0 

100 10 1D J oJ I 0 

Initials 
,,_ ~ fc f-l 

. Number FlshNolume: 10/1° L. 
7-d % Mortality: ". 1 
Total Pre-aeration Time (mlns): -----".'.:"~-.,'---------
Aeration rate adjusted to 6.5 :I: 1 mL/mln/L? (YIN): y 

!Jndl!Yted 1Sarr.1Pl!l WQ . 
Parameters . Jnl!JaiV\rQ . . . AdJu.stmfi!~t 30mlnWQ 

Temp•c .IS·"' ./ I, '" 

z oH 7, 1 / ... -, 
D.O .. {mg/L) "I, '-I ./ I •7 

I Cond. (µS/om) • /17 'i / 111 .... 
Salinity (ppt) O· 'i I/ o.q 

Temperature ('C) Dissolved Oxygen (hlg/L) pH Conductivity 
(µSkim) 

0 24 48 72 96 0 24 48 72 96 0 24 48 72 96 0 91$. 

I )'.o I~~ ,, ,-~ >· ff,J /s,o 1•·. ~-q "I J' 1~ q.1 (I ~" 1,0 11,u '7. 0 <, I) ) 'i 
il'-• jso fSiC / :J~_r) t .~ '.) 

" q.1 c;; f '7 Y' ''L'l "\.f ~,J '}'i s:-,o ~- 2-- ij. I 111 ti I(,\ y 
1-1 

, 

. 

e::c. A • . "'· f>v \'Ot .. ...:. Gi, (; \... f.',( .. - A- (::1..- \:\.- t:c.. '"" 
Cl ft\•, (ol<>ri ~ ss , No DQ•· frc.v.La:-lU , Oc/o "'"'k ~ S Sample Description/Comments: 

--------------------------, I ------, 

Fish Description at 96 h A\\ ~\Sh O..\?Yf"'v h_ er1 \fh; Number of Stressed Fish at 96 h 
\ 

pJ 

Other Observations: _________________________________________ _ 

Reviewed by: ~ Date Reviewed: n i fo1 '"'2-0f (,,, 

Version 2.3; Issued February 29, 2016 Nautilus Environmental Company Inc. 



Daphnia magna Summary Sheet 

Client: 

Work Order No.: 

Start Date/Time: ~V'.j..1$.--\' ] \ WI b @. \I 'fO~ 
Test Species: __ ,=:D'°'a~ph"-'n"'ia'-'m=ag"'n"'a'----

Sample Information: 

Sample ID: 

Sample Date: 

Date Received: 

Cl-\-5f'D-wS_ 2o! lc,o~o.-,,_N 

t\. V::V j;,.-f ~ I wl lo 

Set up by: _ _:P..c.::..ir-f:..:'S>,,_ __ _ 

Test Validity Criteria: 

~ 90% mean control survival {no more than 2 
mortalities in any control replicate) 

WO Ranges: 
Sample Volume: T ('C) = 20 ± 2; DO (mg/L) = 3.6 to 9.4; pH = 6 to 8.5 

Test Organism Information: 

Broodstock No.: 

Age of young (Day O): <24 h 
Avg No. young per brood in previous 7 d: 

Mortality(%) in previous 7 d: 

Days to first brood: 

NaCl Reference ToxicanfResults: 

Reference Toxicant ID: 

Stock Solution ID: 

Date Initiated: 

48-h LCSO (95% CL): ' '-\ l £.,. '\ - <.\-,' ) g/LNaCL 

Reference Toxicant Mean and Historical Range: l..\:, Y 3'_ 2..- S. b) g/L NaCL 

Reference T oxicant CV (%): I S. _..;..::;__ ________ ~ 

Test Results: 

Reviewed by: 
Date reviewed: 

Version 1.3; Issued JanuarY 26, 2011 
Nautilus Environmental 



Freshwater Acute 
48 Hour Toxicity Test Data Sheet 

Client: 
Sample ID: 

/c_jc_. (C'"'-G) Start Date/Time: 4.c :r/tk Q 11<.fo ~ 
c~ , .J'/>j) -W > - "Z.o I CO 0£, () ""':,_.!\) ·No. Organisms/volume: ~10=/=2u0~m=i/ ______ _ 

Work Order No.: I \, "O <..-~ Test Organism: _,,D'-'.m=ag,,n'"'a'---------

If Set up by: ___ ~A-.~-------

Thermometer: 1-e"'(?·-5$'1"LDO meter: tlC- 'ii?::. pH meter: pK-117> Cond./Salinity: _C_-_'L_I_?> __ 

Concentration Number of 
Live Organisms 

Rep 

24 48 

A iO 10 

B Lo 10 
c lD iJ 
D 

(DO A w LO 

B 10 /,() 
c iO 10 
D 

A 

B 
c 
D 

A 

B 
c 

No. 
Immobilized 

48 

0 
0 
0 

0 
{) 

0 

Temperature 
("C) 

Dissolved oxygen 
(mg/L) 

pH Conductivity 
(µSiem) 

0 24 48 0 24 48 0 24 48 0 48 

1,..,,< i.o:S lev.:> ~I' 1'.1 oh .h0 1.-e.i 1.1 ;j''.) ;\, )1<; 
. :. I· •:•:· >.i• .. •:· .· 1.< ·.•. <;.<:0.~ '• · •• • · l."x':'.~' .. : ·• .. ·. 

·•· .. : . :'°"··;:O·:. •'•(: . ..• I> .. . .....,., .; • -•· .• r. : . '("cf"f": "'.''. . 
·.·-_-;·:_-<:.' _-:_·-' ---._._. 1-- ·_. '<<! ,_:. :-_ "' -'!'>-''-':-,,- _.;_:_:_._-:':; >>;_:':'} '?-'\-;--',;.- :> ?)_ ,,, _·:_-

'lb,<; in.;; v::J $ ,J" -1\.\o ~.<; 7';1:> 10vc o ;' 3 -z... •€18 
!" . ·. > c.·•· •:.· ,: ••• PI;.• ··· ~ .. < ' 

:-·-<_-- --_-_-,- 1·,- ->-- .:-_'_-'.''._. _ _.: 1----- ... -:>::.1:::::'>-:._ ', :-(:·__ '"____ -- _:; __ ;:_.:_-' 

' '···· ·. .·.·· ..•. , .;.>··· :>· '.}"•r .·.. . ....... · ... ·. 

:. ••.. • [• .• •<. . :" ·:; •. •( ..••. Ui r ,,... , ••..••... ··. :.•./. 

: < ·•.: •· ... < .•·:+:,;: . ••. . ·. .. . /·.. ,. ··:·· 
.. ·.· ... •:·'I';{<·.·.··· r· :· ······,·:;:,10 ••,:·;•·•.>•"!:,·.:·· 

I"·"-' - -·.>.-:.· .. ·.\ ... < '.<·.:"J." • -· ·-::. <- .•-. '.<;!:><.'.:'>I.;- ·.-.·; -.· :.<·,:·.> S·,;:· .. : .. ;·. 

D 

A 

l-----+_:;:.-4--4--4----.f-·=·····+·1;..·.-4""\"°i•"°•.fol:."°""/"""" .. .'.i-· . ...,...., ·• .I"/I ;;.' .. '.• : ' '.'.i/ 

B l-------J--1:!...-f---1f---+-----~<·~~···c+·c._:_>·L·"+-_··~···+"'--'·-• ·+~,.t..'i. >''"· .. .·'"•'"•••"I"~'"' 
'·.·/ ... ;:.«}:·.:.:;::,.:,_·.: ....... :-' .. ,,,..·~ ·.-,,.- .),•, >·:_ .. -- .... ··· __ :···._'.,:_· ·.·· ... • ,. c 

D 

A 

B 

c 
D 

Technician Initials \i\,Wv \J,/w_ "\HA 

Hardness" Alkalinitv" 

Concentration "(me /Las CaCo31 

Control IMHWl c, lo &i'h 
Hiahest cone. 9'SO 2-0~ 

Hardness adiusted 

Comments: 

Sample Description: 

>"· . .'.' '·/:>.;,:<:.-.• ·-.:~.'.-.:.<:): ': .. ·. '.; ,1;·'.:.: .. ~;c:·; ··<> .;:'::_ [•,'_' : ·;; '-,,:_ --'.:.: _.'.: ,;,• -: :.:,, ',' "' 

1m1a1 ustment us tea 

Temp l°Cl 1.o • "> / 

DO lmolL) /...! v 
IPH :)..b / 

Cond (uS!cm 193 z., / 

Satinitv fnnt) / ,Q / 

>'1lf I 
Mortality: Heartbeat checked under microscope ·'-\3 (QI\-

I 

Batch#: 01"/3 ib J3 7~d previous# young/brood: '1.-~ Previous 7~d Mortality(%): 2..0 Day of 1st Brood: ____ _ 

Reviewed by: Date reviewed: ___ ~,__,,+-_f_(p.,_.f _-u; __ r<.,, _____ _ 
Version 1.8; Issued February 29, 2016 Nautilus Environmental Company Inc. 



Daphnia magna Summary Sheet 

Client: 

Work Order No.: 

Start Date/Time: f\V'.:;\JS.-\' t0 ( '2..D\ b@. O'\';v~ 
Test Species: ---"D"'a""ph"'n"'ia,_m=ag.,n"'a'-----

Sample Information: 

Sample ID: 
Sample Date: 

Date Received: 

U"<-Cl..PD-'WS- '2.io/\,o\)tiS,_N 

ti.. V::.,11 ~-t ?, I '2-0l lo 

Set up by: --'.'N'-'-'"'-----

Test Validity Criteria: 

;?: 90% mean control survival (no more than 2 
mortalities in any control replicate) 

WQRanges: · 
Sample Volume: T (°C) = 20 ± 2; DO (mg/L) = 3.6 to 9.4; pH = 6 to 8.5 

Test Organism Information: 

Broodstock No.: 0J20Hoil'I 
Age of young (Day 0): <24 h 
Avg No. young per brood in previous 7 d: 
Mortality(%) in previous 7 d: 
Days to first brood: 

NaCl Reference ToxicanfResults: 

Reference Toxicant ID: 
Stock Solution ID: \bNC\O\ 
Date Initiated: 

48-h LCSO (95% CL): "?,;. '-I l -i.,s - l.f, \ ) g/LNaCL 

Reference Toxicant Mean and Historical Range: L.f,2. ( ?. 'l.. -$,le,) g/L NaCL 

Reference Toxicant CV(%): i.S 
-'--------------~ 

Test Results: 

Reviewed by: Date reviewed: 

Version 1.3; Issued Januar)r 26, 2011 
Nautilus Environmental 



Freshwater Acute 
48 Hour Toxicity Test Data Sheet 

Client: Tick ( C.MP) StartDatemme: l\~v~ t'.i. VJiG@ o~~c\,._ 
Sample ID: Q.;\-CC. FD w>- J:-0 \ \:, O'lS<)S.-N No, Organisms/volume: ~1"'0i::.20""0"'m"'L'--------
Work Order No,: l!of?:> ·z,c; Test Organism: _,,D"',m~ag"'-n"'a _______ _ 

Set up by: _'-_(,_Vtc.-='---------

Thermometer: -fe ...p""\) DO meter: \)O - 2( ~ pH meter: p\1- l /~ , CondJSalinity: C.- 2.(~ 

Concentration 

loo 

Number of 
Live Organisms 

Rep 

A 

B 
c 
D 

A 

B 
c 
D 

A 

B 
c 
D 

A 

B 
c 
D 

A 

B 
c 
D 

A 

B 
c 
D 

24 48 

l-0 i0 
\ID t,O 

!O [O 

t.o 1,o0 
\0 tcJY 
{0 td' 

No, 
Immobilized 

48 

'f'I 

'() 

0 

'D 
'CJ 

I 

Technician Initials '-\\1\L \\iNL "jc,,1__,. 

Hardness* Alkalinitv* 
Concentration 'rm< /Las CaCo3l 

Control (MHW) Cr6 b'U 
Hiahest cone. Q<;o '\'"o<.f 
Hardness adiusted 

Temperature 
(°C) 

Dissolved oxygen 
(mg/L) 

pH Conductivity 
(µSiem) 

0,2448024 4802448 0 48 

<':.<.> ?{•:;(.'." :',';' •<< 
i,,,S 11>.<:> ')p.o '\'):1 \S.6 

S 1~ 11 1.1 TSS >10 

!'.'< ,,;::;<I\ ,' f.:: \,:>: :~: ... :}> <.::·::>:,_-~ .-</.:;'--- ;;,_:_-___ ,:._,, ,\",",:,'° :</ .... :'.\;:/_->_: 

I''';,, "\'"'<,;,· : , <:,\ ' ,y ,; '''/1',,;,' "''''". ,,, 

, .. 

_:-_-_''.·_ ;-~:;;- .,:.:>:.:.·:.: .:.:·." "". ·-<~ :-:--- '._ 

' '«';','·'"'4' "' 

•,:;, :';';><'. : ,:·" •' . . i ,i / ·" ,,,,, " "bL .;,' : 
-./·=_-'.: __ ';,:·- ,·,·:·,·::::,: ,,~:_::,:::T ,0 ,• --' :/';: :,\ -;-_•,,, 'O, : :- ::.-~:-~_: -__ ,,·:··.-:· .. :·· 

. .. 
'· \.; ". 

; '''· " ,•:; '''· " ,·, ;:c·· .... "" . '' 

" .. / ., .... ,; <· 1·.:'; ;:'; ··;, •;• ····· '''( .. "· . 
'· . :.-.· .. \ :' / ' 

.... , ;. •.,· .. > .· ;> ' 
.;.· . ' ·, 

us men 

Comments: cVrc., · G~ 1, -.a r .1\, ",,(' == f "'-1 If'""'"'~ •'l=-' 91-,"-'v""'S '::>olA 1<S Mortality: Heartbeat checked under microscope N.'jl al. 

Sample Description: ClR\l,ft "° r,,\ 1'lt;VI', "<> t> olt>Vl', l\P /)C,rfJ cJ\ o,..f.e.s:, 
' . 

Batch#; 01 'Lo\ I., I\ 

Reviewed by: 

7-d previous# young/brood: _'l-'f~~Previous 7-d Mortality (0/o): 

~ 

'Nv 
j-0 Day of 1st Brood; W "'\ 

Date reviewed: ___ ' ~~_,,_t-_/_iu_,1_-Z-0 __ 1_C.,_. _. ___ _ 

Version 1.8: Issued February 29, 2016 
Nautilus Environmental Company Inc. 



Client: \QC\-

W.0.#: lhf:2) Hardness and Alkalinity Datasheet 

Alkalinity Hardness 

Volume of 
Sample (ml) 0.02N (ml) of0.02N Sample 0.01M Total 
Volume HCUH2S04 HCUH,so. Total Alkalinity Volume EDTA Hardness 

Sample ID Sample Date (ml) used to pH 4.5 used to pH 4.2 (mg/lCaC03) (ml) Used (ml) (mg/l CaC03) Technician 

Cl\J\_ W \) .~S.l.. o\ loo8n<. , ~/(((., S"\'.I 
. 

!O. 6 (0. g '.)0;3 \0 ID i.i.e <)ft? flL 

C•I\. ((.,Q\) _ WS..la<~O~c>J M '61i,i, ~ <l.O· (, '.l\.Q i.\-04 10 \!) "!-~ tl/S-o ,)., 

f"\\-\ 11'1 l\"'-' .. 111 L So ~s '?:, I.. bi '<)-;:, '+- 'b '1~ 'iN,,{ 

. 

Notes: I'.!) IA\ll.!£A '@> WO v.Q. v-f m: v.l>l\.(.( 

Reviewed by: ~ Date Reviewed: Mlf /&,
1 

'"'2-'0/;{..9 

Version 1..0 Issued June 26, 2006 Nautilus Environmental 



Chain Of Custody Record 
COC ID: 20150622-0622 Page: I of 1 
Turnaround Time: 

PROJECT/CLIENT INFO LABORATORY OTHER INFO 

Facility Name Coal Mountain Operation Lab Name Nautilus Environmental Send Invoice To 

Contact Name Carla Romero Contact Name Krysta Pearcy/ Annando Tang Address 
Address 2261 Corbin Rd. Address 8664 Commerce Court 

City Sparwood I Prov. BC City !State 

Postal Code VOB2GO Country I Canada City Bu ma by State BC Postal Code! Countty i 
Phone Number 250 425 7377 Postal Code V5A4N7 Country Canada Task Code 

Email EDD To Rick.Magliocco@teck.com Phone Number 6044208773 Shipping Company 
Don.Sacino@teck.com Email Address krysta@nautilusenvironmental.com Tracking Number 
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Acute Toxicity Test Results 

Samples collected November 2, 2016 
 

Final Report 
 

November 18, 2016 

 
 
 
 
 

Submitted to:    Teck Coal / Coal Mountain Operations 
Sparwood, BC 
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SAMPLE INFORMATION 

Sample ID 

Dates 
Receipt 
temp. Collected Received 

Rainbow 
trout 

test initiation 

Daphnia 
magna  

test initiation 

CM_SPD_WS_20161102_N 02-Nov-16 
at 1150h 

04-Nov-16 
at 1105h 

07-Nov-16 at 
1055h 

05-Nov-16 at 
1650h 8.4/7.0°C 

CM_CCPD_WS_20161102_N 02-Nov-16 
at 1400h 

04-Nov-16 
at 1105h 

07-Nov-16 at 
1055h 

05-Nov-16 at 
1650h 8.4/7.0°C 

CM_PC2_WS_20161102_N 02-Nov-16 
at 1322h 

04-Nov-16 
at 1105h 

07-Nov-16 at 
1055h 

05-Nov-16 at 
1650h 7.5/7.0°C 

 

TESTS 

• Rainbow trout 96-h single concentration screening test  
• Daphnia magna 48-h single concentration screening test  

 

RESULTS 

Toxicity test results 
 

Sample ID Percent mortality in 100% (v/v) sample  
Rainbow trout Daphnia magna 

CM_SPD_WS_20161102_N 0 0 

CM_CCPD_WS_20161102_N 0 3 

CM_PC2_WS_20161102_N 20 0 
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QA/QC 

QA/QC summary Rainbow trout Daphnia magna 
Reference toxicant LC50 (95% CI) 27.7 (19.1 – 38.7) µg/L Zn1 4.5 (3.8 – 5.4) g/L NaCl2 

Reference toxicant historical mean  
(2 SD range) 64.1 (24.8 – 166.0) µg/L Zn 4.1 (3.1 – 5.5) g/L NaCl 

Reference toxicant CV 61% 15% 

Organism health history Acceptable Acceptable 

Protocol deviations None None 

Water quality range deviations None None 

Control performance Acceptable Acceptable 

Test performance Valid Valid 
1 Test date November 7, 2016.  2 Test date November 2, 2016. 
 
 
 
 
 
 
 
 
 
 

         
Report By:  Reviewed By: 
Yvonne Lam, B.Sc.  Edmund Canaria, R.P.Bio 
Laboratory Biologist  Senior Analyst 

 

 

 

 

 
 
This report has been prepared by Nautilus Environmental Company Inc. based on data and/or samples 
provided by our client and the results of this study are for their sole benefit.  Any reliance on the data by a 
third party is at the sole and exclusive risk of that party.  The results presented here relate only to the 
samples tested. 



 
 

 
 

 

APPENDIX A – Summary of test conditions 



 
 

 
 

Table 1. Summary of test conditions: 96-h rainbow trout (Oncorhynchus mykiss) 
single concentration test. 

Test species Oncorhynchus mykiss 
Organism source Hatchery  
Organism age Juvenile 
Test type Static 
Test duration 96 hours 
Test vessel 20-L glass aquarium 
Test volume 10 to 20 L (depending on size of fish) 
Test solution depth ≥15 cm 
Test concentrations 100% (undiluted) sample, plus laboratory control 
Test replicates 1 per treatment 
Number of organisms 10 per replicate 
Control/dilution water Dechlorinated Metro Vancouver municipal tapwater 
Test solution renewal None 
Test temperature 15 ± 1°C 
Feeding None 
Light intensity 100 to 500 lux 
Photoperiod 16 hours light / 8 hours dark 
Aeration 6.5 ± 1 mL/min/L 

Test measurements 

Temperature, dissolved oxygen and pH measured daily; 
salinity measured in the undiluted sample at test initiation; 
conductivity measured at test initiation and termination; 
survival checked daily 

Test protocol 
Environment Canada (2000), EPS 1/RM/13, with 2007 & 2016 
amendments 

Test endpoints Survival 
Test acceptability criterion for controls Survival ≥90% 
Reference toxicant Zinc (added as ZnCl2) 

  



 
 

 
 

Table 2. Summary of test conditions: 48-h Daphnia magna single concentration test. 

Test species Daphnia magna 
Organism source In-house culture 
Organism age <24-hour old neonates 
Test type Static 
Test duration 48 hours 
Test vessel 250-mL glass beaker 
Test volume 200 mL 
Test solution depth 6 cm 
Test concentrations 100% (undiluted) sample, plus laboratory control 
Test replicates 3 per treatment 
Number of organisms 10 per replicate 
Control/dilution water Moderately-hard reconstituted water + 2.5 µg/L Se 
Test solution renewal None 
Test temperature 20 ± 2°C 
Feeding None 
Light intensity 400 to 800 lux 
Photoperiod 16 hours light / 8 hours dark 
Aeration None 

Test measurements 

Temperature, dissolved oxygen and pH measured daily; 
salinity, hardness and alkalinity measured in the undiluted 
sample at test initiation; conductivity measured at test 
initiation and termination; survival checked daily 

Test protocol 
Environment Canada (2000), EPS 1/RM/14, with 2016 
amendments 

Test endpoints Survival  
Test acceptability criterion for controls Survival ≥90% 
Reference toxicant Sodium chloride (NaCl) 

 



 
 

 
 

APPENDIX B – Toxicity test data 



Rainbow Trout Summary Sheet 

Client: 

Work Order No.: 

Sample Information: 

Sample ID: 

Sample Date: 

Date Received: 

Sample Volume: 

Other: '· 

Dilution Water: 

c. t-\-'3f'D_w-S,_ 2.ol\, I loLN 
~- "2.( klb 

Test Species: Oncorhynchus mykiss 

Test Validity Criteria: 

~ 90o/o control survival 

WQ Ranges: 
T ('C): 15 ± 1; DO (mg/L): 7.0 to 10.3; pH: 5.5 to 8.5 

Type: Dechlorinated Municipal Tap Water 
Hardness (mg/L CaC03): 

Alkalinity (mg/L CaC03): I \ 

Test Organism Information: 

Batch No.: 

Source: 

No. FishNolume (L): ,o I 1.c1- , 
Loading Density (g/L): 

Mean Length± SD (mm): 

Mean Weight± SD (g): 

o,<i; 
Range: 7--1-3 J 
Range: o, '2..0- O. io 3> 

Zinc Reference Toxicant Results: 

Reference Toxicant ID: 
Stock Solution ID: 
Date Initiated: 

96-h LCSO (95% CL): ·i...1,l (\~,\ -::i'&J) 4iiL b.11 

b4. \ >1/ L 2:-V'> Reference Toxicant Mean and Historical Range: 

Reference Toxicant CV(%): lo I 
~~--=~~~~~~~~~~~~~~~~~~ 

Test Results: 

Reviewed by: Date reviewed: N r--J · 11' vol v 
f 

Version 1.4; Issued May 29, 2015. Nautilus Environmei:ital Company Inc. 



96-Hour Rainbow Trout Toxicity Test Data Sheet 

Client/Project#: ·f ulc C...e. I - C.1\1\ o 
Sample l.D. 

W.0.# 
C.M_SPC. vJ5. :?!olb 110'.Ll\I 

I 1<, I :;i "' 
RBT Batch#: \ <Y].- L\- I \; 
Date Collected/Time: 11.lou ~/I& @, i\'50h 
Date Setup/Time: N.01/:Y/1(" g, IDS6\r\ 
Sample Setup By: :JAB 

Thermometer: CE'R-14';1. 
Cond./Salinity_: ---"'i"----

D.O. meter: 

pH meter: 
2 

Number FishNolume: _ __;l:;;O;...l:...:..:IO"'L"'---------
7-d % Mortality: __ 1.i.::~;...'),__ _________ _ 

Total Pre-aeration Time (mins): -~::S"'-_ .::D'-------~----
Aeration rate adjusted to 6.5 ± 1 mUmin/L? (Y/N): '( 

Undiluted Sample WQ 
Parameters Initial WQ Adjustment 30minWQ 

Temp °C 14.S / 1<;,o 
0.0. (mg/L) io.D / C/'3 
pH ~.o / '3.o 
Cond. (µSiem) \'IS:? I I 'I l'i'.< 
Salinity (ppt) (),;r o.:i-

Concentration #Survivors Temperature (°C) Dissolved Oxygen (mg/L) pH Conductivity 

(% v/v) 1 2 4 24 

r "'nt,.,, I iO 

I(')() 10 

Initials :f!\l) 

Sample Description/Comments: 

48 72 96 0 24 48 72 96 0 24 48 72 96 

ID JO to l?.o 15,0 jf,0 15.o 5.D °t ,'.f Cf,(, ~.I. q,5 9.6 
iO iO 16 15.0 15.0 1t;J) 15.c IS.b C1 'a /, Cj,., 1.~ to '),!,, 

:ill!'; :9\e ·1/tf\ ::JJ'<l'i Jl-rfl :J/rf, :fA6 •(..0. J,4.Pi ·:rui. ·'IM'J S"/\e ;fl<f> 

C \e,,c.c 1 C r;\o.-\(l/,5, ;~o pochu.\<;j._ ,,, or\o<' 
} 

Fish Description at 96 h Q\ \ Sfs\._ "{2~ {\pf\"'-C \ Number of Stressed Fish at 96 h 

Other Observations: 

(µSiem) 

0 24 48 72 96 0 96 

G,'3 0.8 '-~ t...9 &. (, ;;l'j' 'ff 
'15.0 ~, I '3 .:J 'i, I ~.·::i 1'{8:). 11./f?T-

'.Si'Ri j,\(l, Ji\0 ~ :fl'<\'> 5A0 ~ 

d 

----------------------------------------------~ 

Reviewed by: @--- Date Reviewed: N&i . 1 -:t '2--0 ite 
' 

Version 2.4; Issued September 9, 2016 Nautilus Environmental Company Inc. 



Rainbow Trout Summary Sheet 

Client: 

Work Order No.: llp\t-\o 

Sample Information: 

Sample ID: 

Sample Date: 

Date Received: 

Sample Volume: 

Other: •. 

Dilution Water: 

c. \'-\...aPj)JN'~- 2..ol\, llcLN 
N'o~' 'L. ( klb 

Test Species: Oncorhynchus mykiss 

Test Validity Criteria: 

~ 90% control survival 

WQ Ranges: 

T ('C) = 15 ± 1; DO (mg/L) = 7.0 to 10.3; pH= 5.5 to 8.5 

Type: Dechlorinated Municipal Tap Water 
Hardness (mg/L CaC03): \0 
Alkalinity (mg/L CaC03): \ \ 

Test Organism Information: 

Batch No.: 

Source: 

No. FishNolume (L): \0 I \.CL 
Loading Density (g/L): 

Mean Length ±SD (mm): 

Mean Weight± SD (g): 

Zinc Reference Toxicant Results: 

Reference Toxicant ID: 

Stock Solution ID: 

Date Initiated: 

Range: _S~o-~--"'3'-°J.1---,.~
Range: .....::O::.::;'...::'Z-:.:S<----o~-S:=@I'---

96-h LCSO (95% CL): ·:1.-1,1 (\~-\ -:,'6.J) ~IL 1-t\ 

64. \ '0i/ L °bV'\ Reference Toxicant Mean and Historical Range: 

Reference Toxicant CV{%): lo I 
~~-=-'--~~~~~~~~~~~~~~~~~ 

Test Results: 

Reviewed by: Date reviewed: 

Version 1.4; Issued May29, 2015. Nautilus Environmer:ital Company Inc. 



96-Hour Rainbow Trout Toxicity Test Data Sheet 

Client/Project#: 

Sample l.D. 

W.0.# 
RBT Batch#: 

Date Collected/Time: 

Date Setup/Time: 
Sample Setup By: 

-feel<'. C,.,,,.I - CMn 
C.WI. ce,f'CL w~j .. ,QOIC.!IO'.)-N 

;(;,1;;>10 
I o2'.fl \o 

l\loJ ~lib @-. 14001-1 
I\ \oJ r /\i, 1£. IOC-iS"' 

,:JA(') 

;-;) Thermometer: C EJZ !:I:=;)! 
Cond./Salinity: 

·---"''----

D.O. meter: 

pH meter: 

Number FishNolume: 

7 -d % Mortality: 
lb /10 L 

I=<:\ 
Total Pre-aeration Time (mins): '!JO --"'-=-----------
Aeration rate adjusted to 6.5 ± 1 ml/min/L? (Y/N): y 

Undiluted Samole WQ 
Parameters lnitialWQ Adjustment 30minWQ 

Temp °C I'\' <, J it], 0 

D.0. (mg/L) 10.0 / CU? 
pH '.'.!-.:} I f."'1 

Cond. (µSiem) \ G:>0Ci I I r./ .. '1 
Salinity (ppt) () .'?? I ti\ ''2, 

Concentration #Survivors Temperature (°C) Dissolved Oxygen (mg/L) pH Conductivity 
(µSiem) 

(% v/v) 1 2 4 24 48 72 96 0 24 48 72 96 0 24 48 72 96 0 24 48 72 96 0 96 

f'c..,+..- .. \ /0 iO 10 10 \5.0 /~, ~ 1t;x> l?.o \4.S q1 
'' I tt.i,, ("1 I, 'I.? 9.f. b.8 0.q (,,'if &5 c,,::t ;;iq 3'{ 

too iD i() ID 10 !50 i'lt' i!/ ,5 iSC> '1.7 Cj, i l/.~ <'.1 tj I. C/.1' 'IJ,, li "dJ. g.;i $.¢ 'h·J I (,fr. C/ 155":> 
. 

Initials jf<P, :5Af:i )"5 fkl'> .:JAB :Jll-~ :Jb.~ 11\13 ~ IS.M>o I.AA ~ $\& :>lB Si\~ . ;I'll'> :111.11. -~ .. ~17 J/\:R :TAB 

Sample Description/Comments: c._\ '2.tA < . (_(J \tir \(JC,~; ,/'\ r, nm_c~~c 1._)\ Ci-\~ i;:J\...- oi'rvr-
I 

Fish Description at 96 h ..c\~""' vi{)~ ;'\;l>tMlV\ Number of Stressed Fish at 96 h <S 

Other Observations::-----------------------------------------------

Reviewed by: ~ Date Reviewed: N trY · ( 9-
1 
~I(,. 

Version 2.4; Issued September 9, 2016 Nautilus Environmental Company Inc. 



Rainbow Trout Summary Sheet 

Client: 

Work Order No.: i\o\7.-\o 

Sample Information: 

Sample ID: O·-\-f?c.t..-..W-S.-2..ol\, lloL..N 
Sample Date: N'o"'"'"J"'J' "L, kl 6 
Date Received: NOJ!l.,_,W- 't J...oi b 
Sample Volume: \ Y:. l..b L.. 
Other: 

Dilution Water: 

Test Species: Oncorhynchus mykiss 

Test Validity Criteria: 

~ 90% control survival 

WQ Ranges: 
T ("C) = 15 ± 1; DO (mg/L) = 7.0 to 10.3; pH= 5.5 to 8.5 

Type: Dechlorinated Municipal Tap Water 
Hardness (mg/L CaCOs); 
Alkalinity (mg/L CaC03): 

Test Organism Information: 

Batch No.: 

Source: 

No. FishNolume (L): 

Loading Density (g/L); 

Mean Length ±SD (mm): 

Mean Weight± SD (g): 

\0 
\ \ 

\0 / 101.... 

Zinc Reference Toxicant Results: 

Reference Toxicant ID: 

Stock Solution ID: 
Date Initiated: 

Range: __ ~_I _-_'f_._o __ _ 
Range: _ _,0"-· o..:dc_S.!.._-....:o'-'--b()'-=--

96-h LC50 (95% CL): -'·.i..:_1'-', l~lw..1 '\_,_._,_\ _--'~"'""''6.,_.J..._J+-, -'~.:..:+-/. L "b I\ 

(;,4. \ %/L 2:-V\ Reference Toxicant Mean and Historical Range: 

Reference Toxicant CV(%): 0 I 
~~~-~-----~-----------

Test Results: 2 .') '/.. ~ '\\" ~ .- ~or""' "'1 lA 

Reviewed by; Date reviewed; 

Version 1.4; Issued May 29, 2015. Nautilus Environmental Company Inc. 



96-Hour Rainbow Trout Toxicity Test Data Sheet 

Client/Project#: 

Samplel.D. 

W.0.# 
RBT Batch#: 

Date Collected/Time: 

Date Setup/Time: 
Sample Setup By: 

'fetk Coe, I- CMo 
C..W\ _ Pea_ w~> ·- ao16 i\O:J- r0 
I&, !~to 

I o 'L-fl( .• 
flJe>v :::l /1r,, e l?>'<l J.h. 
f\Jo11 } /lb (!~ \D6tJ~ 

51'€> 

a Thermometer: Cfg ii:.~ 
Cond./Salinity: -----

D.O. meter: 

pH meter: 

Number FishNolume: 

7-d % Mortality: 
iO /IOL 

LC\ 
Total Pre-aeration Time (mins): 30 

~--"'""'-------~---~ 
Aeration rate adjusted to 6.5 ± 1 mUmin/L? .(Y/N): y' 

Undiluted Sample WQ 
Parameters Initial WO Adjustment 30minWQ 

Temp °C 1~ 0 / it).o 
D.0. (mg/L) i6.[ / q:s 
pH 1.9 / ?-.°! / 

Cond. (µSiem) ?:i:13 / 3'.l-? 
Salinity (pp!) 0 ;:). / o.~ 

Concentration #Survivors Temperature (°C) Dissolved Oxygen (mg/L) pH Conductivity 
(µSiem) 

(% vfv) 1 2 4 24 48 72 96 0 24 48 72 96 0 24 48 72 96 0 24 48 72 96 0 96 

G,1'1.·\rol 10 10 ID IC) rs.o IS.O 15.0 15,o 15.D 9.1- C(,'t q.:r q,f:, qt:_, l.3 6,.'a (,. ::r lb c . I b.? .-;iq . 31 
IOD (,I q i $ l'i.O l'i.D l~.ll IS.o \~.c ').~ C/.0 ·j. :r 1.& 9J. 1.'1 )9. I ~ .. :i ::i.c s.o 3J.3 3~3 

Initials .fki'> Jl\f> lillll 1il4 \!\;\) '<'"-.:!. ':'ii-ti Jl\'6 \"111. ()/.le, '311-P :fl,f, ::ill& JAi'> ]~Pi ~ 1J<fi 'fA6 I .11d'.. :fi><\3 1'1-t'> 

Sample Description/Comments: .cJ,,,,,.,. ro\t,,.,l<.'.1$ .t\OD''·r1\c0\c.re. "'odor 
, I 

<. 

Fish Description at 96 h r-e 11,_0.::l"-l') ~\ ~~ •'f W tv;,./'fV"ll \ Number of Stressed Fish at 96 h 

Other Observations: 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-

Reviewed by: ~ Date Reviewed: N f'I l".:f '2-o / <i:> 

Version 2.4; Issued September 9, 2016 Nautilus Environmental Company Inc. 



Daphnia magna Summary Sheet 

Client: 

Work Order No.: 16\ZI\ 

Sample Information: 

Sample ID: 

Sample Date: 

Date Received: 

c.>-\_':>P\">-W'S ,._2cl 'o I\ &..-IV 
N-011-t""l:::.tf 2 ( 2-01 b 
NMM.bRr '-\I =tb 

Sample Volume: :2.. 7<: I l 

Test Organism Information: 

Broodstock No.: 

Age of young (Day 0): <24 h 

·Avg No. young per brood in previous 7 d: 11 
Mortality(%) in previous 7 d: 0 

Days to first brood: 

NaCl Reference Toxicant Results: 

Reference Toxicant ID: 

Stock Solution ID: 

Date Initiated: 

Start Datemme: N<:>~I\.. W S 1 2-ol <O @ lbs O"" 

Test Species: __ _,D"'a"p"'h:..:m,,,·a-'m"'a"'g"'n"'a ___ _ 

Set up by: __ ,!.__',,\'--""-------

Test Validity Criteria: 

~ 90% mean control survival and/or mobility and S2 
daphnids exibit immobility and/or mortality in any 

single control replicate. 

WQRanges: 

T (°C) = 20 ± 2; DO (mg/L) = 3.6 to 9.4; pH = 6 to 8.5 

48-h LCSO (95% CL): 4,5 (':S.i -5;,'\) g/LNaCL 

Reference Toxicant Mean and Historical Range"'":~'+,...;.., \_(::..S_._l_-_S_._S-')_9"'1::.L:..:N:::aC::.:L=--

Reference Toxicant CV(%): __ _,_\=· "------------

Test Results: 

Reviewed by: Date reviewed: __ N_f:fY __ ,-'/-'1-::+l-'"],.c'"--'-'{=(p 

Version 1.5; Issued Sep. 30, 2015 Nautuus Environmental Company Inc. 



Freshwater Acute 
48 Hour Toxicity Test Data Sheet 

Client: __ .,.,.-'\c.;U'.~k,,__~------
Sample ID: CM '3PQ ~ w'>-< "Lelia I le£. i\\ 

Start Date!Time: i~C -S, -zo1be i05c;l-\ 
No. Organisms/volume: _,_1,,,0i.:20"-'0"'-m'-"L~-~----

Work Order No.: --'\~6,_,1...,,1-"'!'+\--------- Test Organism: .:.DO.!.m!.!;a:'!\g~n!O!a _______ _ 

Set up by: '-I\/\\... 

Thermometer: ~ ""f~ S DO meter: \;O·-1. pH meter: f \=\ - $. Cond./Salinity: C- S 

Concentration Number of No. 
Temperature Dissolved oxygen pH Conductivity 

Live Organisms Immobilized 
(°C) (mg/L) (µSiem) 

{"13 vlu'J 
Rep 

24 48 48 0 24 48 0 24 48 0 24 48 0 48 

Cb'-<f'ro A 10 10 0 rvr 1q."l 10..A) ~,s ~.s ':/'\_\.\! Ill. 1-'"" 1.1 lb 3.S.:S 3b<-
lO (;) 0 . :_,,:<;. _-,- _,_:.-._ •' ··'. 

·•· ·· .. 
1. -_._' --~_';:·<:'; :.• .. ·.: .. /:: c; •?'· . "'- ',' _. __ -,- ~ •. :: !::· .-_-,._:-:-."'·. 

B · .. ... 
c !O 1 '-0 D ·. \> :· . 1-::;_:,.-,· __ :-_ . . ,_ -~ ,><· .. < "' ,.: 1 •.••• :·.·.• .. <:·, U: : ... ·: ·.·.·• 

D _> .. , __ <_ ··''· ...... :: ..... •\: ;- .:\ ,··: :.,.:,:····/ :. •.: ····.:-.: .. : . : . .. ··.• .. • 
' 

ICtn A (O [O {) \ ~:\ I)\~ 'I~~ \li'l •ijL ~-· g,1) ·10 1.9. 14'-o 1411 '· ,,I 

B tO 11J 0 .. -:·-__ -- " 

. 
•· ·. : ·.---- .· --:::-- :-· .. -:_ I-·.-::?: 

· ... ··· 
.·/. . .... ·>·. .·. .· 

c l'.J ,o ·o . ·.· .. · .. ·. .>: ... ·.:/ :.: ... • .. ' ... · .. :.:. >· ''°' .: •• • ••••• •• ,,";, :. 

D .· .. · ... .... . .•.... , c •. ::-.··;'.;_'_•' ···:; .. :· •••• ••••••••••• ••• •::- I:' · .. . :' 

A 
• _----./-;·_-:,: .. : ·>•'.' :·;;. 1·:< .... . :< ,;-;. ... n····'· --:·----:-.'.--B . ...... 

c ·. 
' '.·· .. ':·:· __ ·: ·.· > .. _,,,._ ... · .'J ' .... •. ·> :::.< . .... :-: .. ;- : .... . .. • ·:, ,·· . 

D ... _ : .. .. ··. -. ':>:-:' -: .... . . .. .. ·:-·.•,: .......... ·.·:.;>:_ '•O"::., .\. :.:· : 

A 
B ' ~'-· __ ,,.·. 

... . ·, . 
.. :· >'• •" :. ..... •<• I'''"'·.•' : ..... ::· l:< .. '<'j,. :-

• .. 

c .. . · .. ·· .. '< • : .... ......... : ('\: 'T_G> >x• ... · . I> ·• . •· . · .. 
D .. •·.·· . . . •· ·· ... ,,. :•.· .. 

. ·' / .. -~-'";:-~·- •. >,::'·. <<··: '. ....... 
--·- '' 

A 
B 

·. ·. 
....... ... · .··· '_ ··.; _;· •.. ."/.·.: , ........ • .. : .. .,-·_" ,--.:-

' "- ·-·:, ... ·-:'· .. 
c .· ,, : .... · .. :L> ,-::'•,'··_:_,_;,:- :>: : . ..' lo: ... · .. :-::-."·:_ ,_-

.. ·. ··.··.· ... ·: . .. ... .·.· .· .. 

D 
. . ,.- __ ·,. .- ... :. . ...~ • .. ·<. • I• ::;'o:;. : ..... ., ...... '/'"· . ... ·•···· .. · .. . . 

A 

B .· .. ·· .. · ....... ..... . : ·_:·.-" . . ...... !•. •:/ o•J ::<'•··.· .. ·.···• <. ···. 
c ' ... -.·.:,, 

.... . : .. · 
i : . '•/ :i.{: ; .... . . ..... .... •< ...... · : ... .. . 

· .. · 

D •> . . . ; ·. << .. • .. ;.· .. ,·:·:. •.,:.: ...... •:::·.; . . ::; ... <;, • .... .• 

·""·'•'· . 
Technician Initials \l\>vJ-.. . \.\11-A \f\IM_ '-\\/\'-. 

\ '"'' \.\VJ \h.l -\vJ..... "\I. I \J\fvL \l·l "\'•' '-'\\11,L.. 'JiVJ-
1m1a u ,.,. ..... 1ustmenr usrea vvl..l 

Hardness* Alkalinitv* Ternn f°C\ 1 'l°(' / 

Concentration '(moll as CaCo3\ DO frna/Ll ;<, 1 / 
Control fMHW\ CJ'\ h \:, oH s.o / 
Hiahest cone. 'RIO "2..iL Cond (uS/cm' 1u'10 / 
Hardness adjusted Salinity lnnt) (9, 1 / 

Comments: <v4 
Mortality: Heartbeat checked under microscope Ae.r<q 

orAow, "--0 ocd'\cv\sA-l? Sample Description: 

Batch#: I Q \ '\ \ 1<J K 
clu.r, ~ = \..o J . ::= c" '" I "-"' 

7-d previous# young/brood: 11 
r i 

Previous 7-d Mortality(%): () Day of 1st Brood: __ 6 __ _ 
Reviewed by: ~ 

Version 1.8; Issued February 29, 2016 
Nautilus Environmental Company Inc. 



Daphnia magna Summary Sheet 

Client: 

Work Order No.: 

Sample Information: 

Sample ID: 

Sample Date: 

Date Received: 

Sample Volume: 

NOlr-l"'-W' '±. w I \.. 
'2- -,c I L- , 

Test Organism Information: 

Broodstock No.: 

Age of young (Day 0): <24 h 

Avg No. young per brood in previous 7 d: \1 
Mortality(%) in previous 7 d: 0 

Days to first brood: 

NaCl Reference Toxicant Results: 

Reference Toxicant ID: 

Stock Solution ID: 

Date Initiated: 

Start Date/Time: ...!N'o..::..:::.~~'°'~~r'--'S=+, '2o=-::...1""6'-"e'--'-I 650~ 
Test Species: _~~O"'a"'p"'h:.:;m:;o·a-"m"'a°'g""n"'a ___ _ 

Set up by: __ 'le..'-\...,,\...=-----

Test Validity Criteria: 

~ 90% mean control survival and/or mobility and S2 
daphnids exibit immobility and/or mortality in any 

single control replicate. 

WQRanges: 
T ('C) = 20 ± 2; DO (mg/L) = 3.6 to 9.4; pH = 6 to 8.5 

48-h LC50 (95% CL): 4,5 (".°S,<f; -~,'-\) g/LNaCL 

Reference Toxicant Mean and Historical Range":'""if~--''-\.....::.(_S_. _I _-_S_S_:_)_.gt"'L"'N"'ac"'L"-

Reference Toxicant CV(%): __ _,,\~S"'-------------

Test Results: 

Reviewed by: Date reviewed: --"-/..1.......,,6.J_-_,l_f:..,1_YIJ_·.:...! (,..?""-

Version 1.5; Issued Sep. 30, 2015 Nautilus Environmental Company Inc, 



Freshwater Acute 
48 Hour Toxicity Test Data Sheet 

Client: --\ U'.' 
--"'"-"'"-'"'~-~~------

8amp1 e ID: CM CCfD-w'>~u10llot.._I\) 
Start Date!Time: ~( 5, ?ct{, (l I (oSclr\ 

No. Organisms/volume: --'1-"0"'12,,,0:;:0m=L _______ _ 

Work Order No.: _ _..o\.,;lnw.l_,,'2-,.,I+\--------- Test Organism: "'D"'.m"'?ag,,_,n'"ac----------
Set up by: \.l\/\C 

Thermometer: -{!> ""P~ S DO meter: \:Xl·-1=. pH meter. f \-\ - :?,, Cond./Salinity: C-} 

Concentration Number of No. Temperature Dissolved oxygen pH Conductivity 
Live Organisms Immobilized 

(oC) (mg/L) (µSiem) 

(1 .. vJ.) 
Rep 

24 48 48 0 24 48 0 24 48 0 24 48 0 48 

a:.w"°\ A 1G> 10 0 ["1.~ \'uo ! "7'" g,_s 8--t 'J..( l·' 1.1 1, ~ ~,\:> > (, t'. 
.·. :::-::_>·:-·. 

. . < ··> .. ;./ . =--' " -
B \0 fU 0 ••• •• • 

.... ·· .. ) ... _.; __ ,.-., :.· 

c \0 \J 0 
.· 

•••••• '\_;·:;-- .. •. ··f •••••• I•<·· ; < [····>.> .:· .. - .... -___ .-.•... 
D 1,-_"_,--. i."-- .. ·• ... '" ·:: :.:-',: /.'> !-:.:;:'.:"::·-_-::'. •.• . "·· 1·•:< .. · .... ·· .... • .. · 

IC'rn .. A IO \0 0 \'\~ \I\!) ;e..,., ~.<.\ 1<n.~ l'Acr l.b ·1.io .., b /C..~I {;.,,:.;1 
l Cl "i 0 -·,. ,'' .. ·- I·-_.-_.:·':: . .·· ..... . ·. 

_. =:':-·:>.' :.·: 
.. ·· 

__ .:" '; -·-- __ -_- .•• .. 
B .. ·. ''" ,' 

---::. '-;_ ..•. •·.· ... 

c \0 (.? 0 ···. . . - -:·· .. -,.,_ ..... _ •• . .. • •••• ••••• 1.:; ••• ·····•·;;-·.·· . . . '.: . 
D ··.· .. 

'-:· _._. - .··· ·. .. . . , ____ -,'."'_:-: ··.:.•.· -___ .,::·.·- •', I . •••• ........ •.······ -· ._,·,.J~.- :-_ . · .. 

A 

B •• 1•· .•• 
• •••• I·• •< .. \ .. . .;: I> }' ....... ·. . .• 

-·. _. ..... ... ·:· 1.·· ... 

c .. <· .. •·.·· ... 1 ·-,, -' .·•· .. •: ... . · .. ; . . ·:· , .••. ?•··· I< .. : /i:_,:_r-.::·- .. · 

D : I • • <· .. I ... ··. . .. 
····•·. •\;: : •·/ .... : . ••• . .. 

A 

B •·· .. . ·.:~~ .- - ... . :·•: •. . .. ..... ... ···•· ·. ·.• .... •.• . .J:.t: :''._:':;::-· - '-.: .· . 
· .. 

c . ·---- ,' 
. ·· •. I'/ > /::_:: ••••• ·:, _•: ... i 

• •• • ••• • ••••••• ... . ·· ·· ... · . 

D ··.·---.--. ... •. 

.··. '.} .I I >< _· ___ ,,, .-: . ; : 1:: :_\ '" _.--.. '\ - - _:,---,_·_--;:·-_-. 

A 

B 
·. ·.•. 

,,,-:: -._·' .<.·. :· c. : • ..:· ...... . ·.• : .. · i,:.--> ::-.: .. . ··. <· .··. ......... 

c ... · ;:· _ _. ___ .·· .. 
.• ... .• / . ·' ... : .. :\ ; < 1·.·:·•· .. · ...... I.·.· ·••· .. 

D . ... . ··. ·:. i.e ... ·.'_- :- _-,_ .· ..... -;; · .. \. •.·:::··· .. ':.\ l·~L. • ............ ' :>x . I 'c• 

A 

B .. 
. 

···.· .. • 
..•. ~(.(· , •. ,.:; ,-.·: : .... 

'·········· .. :. ::·::_·:· 

c .... 
I >·· • ••• ".·· ,· 

_._;:_'.·.-:<::-.-: •.:. .••: >.• I/· •::. ·::·<.•: :; .. .. / ...... ·.·• ... 
D _:_:·-.·: ·.:- •··.· _:_. _ _.·.'_:·_.. 

.. .· .. · .... \)'·.· 1<.::: 1: ,.': i;;' •h ....... \(\ .. _-: 

Technician Initials \AW... \\llJ \J\'vJ._ '\II\'-. \\\,\f.... \.\1 I "· i ,!..\;./\_ '\\.! \l\JVL """'- \.\Ill! <.J\\/\,L- \fvW-
mma1 ustment usten 

Hardness* Alka!initv* Temo ("Cl 1'1. ~ / 
Concentration *(mt/Las CaCo3) DO lma/U s. <..\ .// 

Control (MHWl ~'-\ lo(., oH ,, l~ .... · 
HiQhest cone. ~ . .,., 3;;.b Cond (µSiem 16~'\ 

. 
/ 

Hardness adiusted -- ···-i--~-·-·-··"' Salinitv lnnt) r1,'1 / . 
Comments: Mortality: Heartbeat checked under microscope 'i .,._r 
Sample Description: 

Batch#: I Q \ <\ \ 'o 'P( 

clu_r, .vo 
' 

&.Ao vir, ""'o /\.D 

7·d previous# younglbrood: 11 
I 
o a Previous 7·d Mortality {0/o): _____ Day of 1st Brood:. __ occ_ __ 

Reviewed by: Date reviewed: N /},J i'f 7,,.D tfo 
---'-"--=---'-'-+-':...:;..:-'=-----~ 

Version 1.8; Issued February 29, 2016 
Nautilus Environmental Company Inc. 



Daphnia magna Summary Sheet 

Client: 

Work Order No.: 

Sample Information: 

Sample ID: Ci'-\-fC..2.~\iJS_ 2.Ql\;,I \o2-tV 
Sample Date: N'c.\l'\!,"'4c '2.., 2.o[{, 
Date Received: ~~M>W I.\ 1 2-0!,\, 
Sample Volume: 2 ')( I L.. 

Test Organism Information: 

Broodstock No.: 

Age of young (Day 0): <24 h 

Avg No. young per brood in previous 7 d: \1 
Mortality(%) in previous 7 d: 0 
Days to first brood: 

NaCl Reference Toxicant Results: 

Reference Toxicant ID: 

· Stock Solution ID: l lo l\l o,O 7--

Date Initiated: 

48-h LCSO (95% CL): 

Start Date/Time: ~Mbr S
1 

2..016 <? lbs'Vl-i 
Test Species: __ __,D"'a"'p"'h'"'m"'·a-'m"'a"'g"'n"'a ___ _ 

Set up by: __ 'f...!'_\:..:'-=-----

Test Validity Criteria: 

;:?; 90% mean control survival and/or mobility and S2 
daphnids exibit immobility and/or mortality in any 

single control replicate. 

WQRanges: 

T ('C) = 20 ± 2; DO (mg/L) = 3.6 to 9.4; pH = 6 to 8.5 

Reference Toxicant Mean and Historical Range~:"''+::-'-'~(_;_. _I _-_~_;._,S-'-)_.g:.=IL..:.N:.=a.=.CL=--
Reference Toxicant CV(%): __ _,_\~S,,_ __________ _ 

Test Results: 

Reviewed by: Date reviewed:_...;./.!_· ...:.~_·_r,_' -::/-.:...,__')1)1-=·-'(p-

Version 1.5; Issued Sep, 30, 2015 Nautilus Environmental Company lnc. 



Freshwater Acute 
48 Hour Toxicity Test Data Sheet 

.-<"\ 0" Client: "-"-
Sample ID: CM Pc..v- w~~U.t!ello2.._i\) 

StartDatemme: I~~( "$
1 
?otbC i(o5c1'\ 

No. Organisms/volume: --'1"'0"'/2"'0"'0:.:.m:=L'-----------
Work Order No.: --'\-"'6'-'J_.1."-'\'-1-\ ________ _ 

' 
T est Organism: _,o~."'m~altgn'"a,__ _______ _ 

Set up by: \.i1A,l. 

Thermometer: ~ ""l'-S DO meter: !Xl·-1" 

Concentration Number of No. 
Live Organisms Immobilized 

{"/ .. 111-) 
Rep 

24 48 48 

Q:;.wro\ A 10 '" () 

B [O ro 0 

c '{) [l} 0 
D 

l l'rl"'> A 10 '" ~ 

B IQ 1u l'l 

c ,Q \i) 0 
D 

A 

B 

c 
D 

A 

B 

c 
D 

A 

B 

c 
D 

A 

B 

c 
D 

Technician Initials \]..>#... '._\\/J. \J\w.._, 

Hardness* Alkalinin'* 

Concentration "lmc/L as CaCo31 

Control (MHW) I <.f (Jo 
H'1Qhest cone. rs<\- rsv-
Hardness adiusted 

Comments: 

Sample Description: (\.Ru, A p 

pH meter: f \.\- S Cond./Salinity: C- :?, 

Temperature Dissolved oxygen pH Conductivity 
("C) (mg/L) (µSiem) 

0 24 48 0 24 48 0 24 48 0 48 

"\.-S- 0,,0 ''\,0 {6 • .$ 9..t.! \l.S -,,<\ 1.k 1.6 ~S> ~)bi-
' ·' '" 

1,--:::: ·, ,,' .. ·. ···.: ;: .•... 
•' . 

.. 
. 

. ,' ' ... . . . . .... · ..... /,/ :._./.:,-,. :.·· ,,:,' . ·' ' 

. ... 'I . .··. ".<.·;. I . : /·i .· 1·:,.··.: . . :: ' 

\"I< 1"1,,-v i q 'i) ~;~ \1,"l '2,_i '"" IT\ 1."i ?..~ "-"<3 
. .· . · .. .·· . ·.· ..·· ·· . . .. ·.I. .. 

'', ,,, 

. ' ·. 
I·.-.•. ·• .. •' ', ',' .· .. · ·. ,.·. . . . . ·.·· . 

.· I' . : '· .. :· I ' · .. 
. ·.· 

. ' .... 

·." 1.: ' .: ··.< --.·:·· :··:, .. .· 
'- ': .•-

' .·· .. ' ·.· /. ' .. ' 
' .· ' . ·.· . . ... . . 

._ ,::-:- :._ ' . ' , .. ' ' ' " ' ' ' . 
_.>''.:'. _ .. 

' 
I. . . . 

. ' ,' : ·:,: . ··.· .. •· ---'>' ·-C. <·· . . · . 
. .· . . .. . ·. ' 

.· " 
: ·'·' ··. 

,, .. ,' '--: -_". _-_' . . . .. . 

' . ' ' .. : 
... ·.·. . .1 •.. · .· . .. .. · . . 

. .. 1-: -";'' 
' 

. ,·. 
' . :·. .· .. · . 

.. .. ·. ' .. : '••,' . 
_:"---' . ·. .-.,_, __ ._-- ' ':-· ' 

... · . 
. .. ... · .. ' 

. -._:-.--': . ·• ... .,· .. ,, •.... : . '•, . ·' .··.· . ·.· -> -·-.' ·.·.· .. ·• 

. 
. ._- .: :_·,_ <:·:··· .,,·, : . :· ;.•: ''·: '•: ·''··· .. ····.· .· " 

. 
' . . .. .·. 

. ', ---·-.-- .··' . . ., ' .:: ... . . ,, _,-.- .:''' ·· ... 

"'"''-

. 
·. ·.,.· .. ·· .. ;.•·. ··' : : .. '· '. >- ', >:· : . · .. 

\ \\\L \\' '· ' >\\/\f..._ -\1.1 IJ\Nl. \ llAk '-\1•! V{\11,L... \f;'vJ-

Im Jal ustment· us ten 

Temn l"C\ i <t.-.:-, 
DO (moil) a_¥, / 

PH l,S\ / 

Cond (uS/cm' ''-;7A / 
Salinitv fn.nt) ,(),7_... / 

V\.of 
Mortality: Heartbeat checked under microscope "">'0{ 

Batch#: 7-d previous# young/brood: ~1_1 __ Previous 7-d Mortality (0/o): __ o ___ Day of 1st Brood: _ _:f3c_ __ 

Reviewed by: Date reviewed: --~/Y,_·_,_·.:..6..f_· -'i-'T'--''-74.=.....-'-I (,:,=-----
Version 1.8; Issued February 29, 2016 Nautilus Environmental Company Inc. 



Client: \ed( 

W.0.#: I\;,\ 2\ \ Hardness and Alkalinity Datasheet 

. Alkalinity Hardness 

Volume of 
Sample (ml) 0.02N (ml) of0.02N Sample 0.01M Total 

Subsample Date Volume HCUH2S04 HCUH,so, Total Alkalinity Volume EDTA Hardness 
Sample ID Date Measured (ml) used to pH 4.5 used to pH 4.2 (mg/lCaC03) (ml) Used (ml) (mg/l caco,) Technician 

Ct".-Sf'!) ....r:::,_ t-to.J.$/i L 1tt11,..,Sl/l So 1\.0 . J\.v 21\o fo (!:) R·1 810 'l'v\L 
?..<> 't l<> H az, _rJ 

0·11-C.Cf'D_ l..J.S_ N1:i.,S/ll, N ,\IS/f (, So IS, 1 i 6, I '1,a\o roCD p,, '1 Klo \f\AL 

'2,ol\,\\~iJ 

Cr'\_ f'-2.-W'.'>, 1\1'111,~ Ir b N"Q.J ,<;/\ b <;o 11 ·1.<?, \SY '.Yo 1."1 l <;4 'iV\l.,, 
' 1-oll.\\o> ,\ 

M\.\1,.) ('!OJ .S/IA ~";.$/( ~. So >,4 . ., s 
>· lob <::::o 'f.1 9'1 \{'1( 

Notes: l.9'\;i\\~d \o \o\) M-L w\ ~;c.. 1oioa..:ftr 

Reviewed by: ~ Date Reviewed: N 0'1 . 11' U t (p 

Version 1.1 Issued July 28, 2016 Nautilus Environmental Company Inc. 



 
 

 
 

APPENDIX C – Chain-of-custody form 



Chain Of Custody Record f 
coc rn, 20161102.1102 

Turnaround Time: 

I of I Page: I 

PR@JECT/CLIENT INFO 

Facility NamejCoal Mountain Operation 

Contact l}l'amelCarla Romero 

Ad~ressl2261 Corbin Rd. 

LABORATORY 

Lab NamelNautilus Environmental 

Contact Name I Krysta Pearcy/Armando Tang 

Addressl8664 Commerce Court 

OTHER INFO 

Sendinvoice'!:s.:+f·~~~~~~~~~~~~~~~~~~~~~--j 
Address 

: City Sparwood ]Prov. isc City I state 

I Postal f-octe VOB 2GO !country jcanada City Burnaby !State jBC - Postal Code ICmml!y -

1 Phan~~ 2so 425 7377 Postal Code V5A4N7 !Country !Canada Task Code 1 

I Email EDJ? To Rick.Maglio<:co@teck.com Phone Number 6044208773 Shipping Company I 
1 Don.Sacino@teck.com Email Address krysta@nautilusenvironmental.com - Tracking Number 

Carla.Romero@teck.com PO Number 421710 ---· CC Hardcopy To l 
CC Hardcopy To 

SAMPLE DETAILS 

SamnleID Matrix Date 

CM_SPD_WS_201G1102_N ws Nov 2 2016 

Time 
(24h1) 

11:50 

G=Grab 
C=Comn 

G 

#Of 
Cont. 

3 

_,:;; ' 

.:.-~> 

l 
~ :; 

g]n~ -"' " ~ . "" . ~~ 
0 ,-::;: g 
.g ·~ ·.:: 
... 0 <'II 

~~~ 
.a~ ~ 
~ 0 0 
~..,, 0 

, 

A.nnT'rlONAT. INFORMATION ANALYSIS REQUESTED _____ .. __ _ 

I 

~~~ 
~"Eh"!Ji " . . ~·-<'II 

"'"" ·2 .€§ 
..:: ·-·a 
Q., ~ <'II 

£~~ .a !:l ~ 
00 i3 c:: 
'<1' -< 8 

_J 
d 
Cj 

.._ ('\j 

I I 

.>-J 40 
~ ~ 
;:. ~ \.:::! 

x ·1.0 20L+2L containers 
·---

f f--- -·--

CM_CCPD_WS_20161102_N ws Nov 2 2016 14:00 G 3 1 
2UI,+2L containers 

~ I cMP"_ws_w1'""'-" I WS I N°' 2 2016 11~,221 G I 3 1~C ~ 11. 0 7,51 20L+2L containers 

Additional Comments/Special Ins,tructions 

')<< "'f \; ,]\;~ (. / '\ \ \ 
<;,,_o-j!\J.} "f f.,,ef c\;uir i 
cJ..,,""'l.ii!i'? ~ , N>vr 1 

M> fc-~\cXo....ltt') 

f----+----+--t---·--+------+-+----+----+-· 

*::?--- ,N -1-';£) ·..s ........... _,_,, 

+---+--+----+--+---f _____ _, 

JL . , ~ --j---j---+--+---+---t---------~ 

Relinquished By/ Affiliation Date Time Acc~pted By/-<}ffiliation fDa,~e Time Sample Receipt Conditions 

VIN YIN YIN -
YIN YIN YIN 

7f.J1,1..1JLJ!J..10 -JiLIAjn(,lf u u- l/Vu\O(fi/h I //:Orj I - . 
I l ! 

. ' i'J'f - flJO)A 7 t:i yi~o.:m o f0 YIN YIN YIN 
YIN YIN YIN .• •· 

)' 
0 tl •. 
• -~ " • 5 0 • 

"" ~ • '° E 0. 0. "" • s E •t 

'"' • " '"' "' "' 

Sampler's Name 111..-4) <f!:;7 J.Enns Mobile# 

Sampler's Signature ~~- //~~--
, 

Date/Time 11/2/2016 17:00:00 PM 

/" ~ 



 
 

 
 

END OF REPORT 



 

 
8664 Commerce Court, Burnaby, BC V5A 4N7 

 

 

 

Acute Toxicity Test Results 

Samples collected November 15, 2016 
 

Final Report 
 

November 30, 2016 

 
 
 
 
 

Submitted to:    Teck Coal / Coal Mountain Operations 
Sparwood, BC 



 
 

 
WO#161244d – 161245d Nautilus Environmental Company Inc. 1 
 

SAMPLE INFORMATION 

Sample ID 

Dates 
Receipt 
temp. Collected Received 

Rainbow 
trout 

test initiation 

Daphnia 
magna  

test initiation 

CM_SPD_WS_20161115_N 15-Nov-16 
at 1325h 

16-Nov-16 
at 1000h 

17-Nov-16 at 
1340h 

16-Nov-16 at 
1520h 4.3°C 

CM_CC1_WS_20161115_N 15-Nov-16 
at 1305h 

16-Nov-16 
at 1000h 

17-Nov-16 at 
1340h 

16-Nov-16 at 
1525h 4.3°C 

 

TESTS 

• Rainbow trout 96-h single concentration screening test  
• Daphnia magna 48-h single concentration screening test  

 

RESULTS 

Toxicity test results 

Sample ID Percent mortality in 100% (v/v) sample  
Rainbow trout Daphnia magna 

CM_SPD_WS_20161115_N 0 0 

CM_CC1_WS_20161115_N 0 0 

 

 
 
 
 
 
 
 
 
 
 



 
 

 
WO#161244d – 161245d Nautilus Environmental Company Inc. 2 
 

QA/QC 

QA/QC summary Rainbow trout Daphnia magna 
Reference toxicant LC50 (95% CI) 40.6 (34.1 – 48.4) µg/L Zn1 4.5 (3.8 – 5.4) g/L NaCl2 

Reference toxicant historical mean  
(2 SD range) 60.8 (22.0 – 167.6) µg/L Zn 4.1 (3.1 – 5.5) g/L NaCl 

Reference toxicant CV 66% 15% 

Organism health history Acceptable Acceptable 

Protocol deviations None None 

Water quality range deviations None None 

Control performance Acceptable Acceptable 

Test performance Valid Valid 
1 Test date November 14, 2016.  2 Test date November 2, 2016. 
 
 
 
 
 
 
 
 
 
 
 
 
 

        
Report By:  Reviewed By: 
Yvonne Lam, B.Sc.  Edmund Canaria, R.P.Bio 
Laboratory Biologist  Senior Analyst 

 

 

 

 

 
 
This report has been prepared by Nautilus Environmental Company Inc. based on data and/or samples 
provided by our client and the results of this study are for their sole benefit.  Any reliance on the data by a 
third party is at the sole and exclusive risk of that party.  The results presented here relate only to the 
samples tested. 



 
 

 
 

 

APPENDIX A – Summary of test conditions 



 
 

 
 

Table 1. Summary of test conditions: 96-h rainbow trout (Oncorhynchus mykiss) 
single concentration test. 

Test species Oncorhynchus mykiss 
Organism source Hatchery  
Organism age Juvenile 
Test type Static 
Test duration 96 hours 
Test vessel 20-L glass aquarium 
Test volume 10 to 20 L (depending on size of fish) 
Test solution depth ≥15 cm 
Test concentrations 100% (undiluted) sample, plus laboratory control 
Test replicates 1 per treatment 
Number of organisms 10 per replicate 
Control/dilution water Dechlorinated Metro Vancouver municipal tapwater 
Test solution renewal None 
Test temperature 15 ± 1°C 
Feeding None 
Light intensity 100 to 500 lux 
Photoperiod 16 hours light / 8 hours dark 
Aeration 6.5 ± 1 mL/min/L 

Test measurements 

Temperature, dissolved oxygen and pH measured daily; 
salinity measured in the undiluted sample at test initiation; 
conductivity measured at test initiation and termination; 
survival checked daily 

Test protocol 
Environment Canada (2000), EPS 1/RM/13, with 2007 & 2016 
amendments 

Test endpoints Survival 
Test acceptability criterion for controls Survival ≥90% 
Reference toxicant Zinc (added as ZnCl2) 

  



 
 

 
 

Table 2. Summary of test conditions: 48-h Daphnia magna single concentration test. 

Test species Daphnia magna 
Organism source In-house culture 
Organism age <24-hour old neonates 
Test type Static 
Test duration 48 hours 
Test vessel 250-mL glass beaker 
Test volume 200 mL 
Test solution depth 6 cm 
Test concentrations 100% (undiluted) sample, plus laboratory control 
Test replicates 3 per treatment 
Number of organisms 10 per replicate 
Control/dilution water Moderately-hard reconstituted water + 2.5 µg/L Se 
Test solution renewal None 
Test temperature 20 ± 2°C 
Feeding None 
Light intensity 400 to 800 lux 
Photoperiod 16 hours light / 8 hours dark 
Aeration None 

Test measurements 

Temperature, dissolved oxygen and pH measured daily; 
salinity, hardness and alkalinity measured in the undiluted 
sample at test initiation; conductivity measured at test 
initiation and termination; survival checked daily 

Test protocol 
Environment Canada (2000), EPS 1/RM/14, with 2016 
amendments 

Test endpoints Survival  
Test acceptability criterion for controls Survival ≥90% 
Reference toxicant Sodium chloride (NaCl) 

 



 
 

 
 

APPENDIX B – Toxicity test data 



Rainbow Trout Summary Sheet 

Client: Start Datemme: JU 0 V 11 

Work Order No.: Test Species: Oncorhynchus mykiss 

Sample Information: 

Sample ID: 

Test Validity Criteria: 

~ 90% control suivival 

WQRanges: 

Sample Date: 

(I\/\_ ~f D-WS-1o il 111 <; _1.J 

Nov 15 fl/.::, T ('C) = 15 ± 1; DO (mg/L) = 7.0 to 10.3; pH = 5.5 to 8.5 

Date Received: rvov lb //l, 
Sample Volume: i ?(1-0 L 

Other: •. / 

Dilution Water: 

Type: Dechlorinated Municipal Tap Water 
Hardness (mg/L CaC03): 

Alkalinity (mg/L CaC03): 

Test Organism Information: 

Batch No.: 

Source: 
No. FishNolume (L): 

"'-)\ litt>M.nuvet l~l<twl Tr•4.t l-l<rttl,p .. ,f 
i o (i"Z-L 

Loading Density (g/L): 

Mean Length ±SD (mm): 

Mean Weight ± SD (g): 

Range: __ '-_-1 __ 3~),,-,-__ 
Range: __:0::..:·..:.'-_,_1_~_o_>...:5 __ _ 

31 :!:. 2 

Zinc Reference Toxicant Results: 

Reference Toxicant ID: :fZTt."5Lr --'-,-'...;._ ______ _ 
Stock Solution ID: 1l7.n 02.. __ :..;::::...::::.::...::..!:::_ ____ _ 

Date Initiated: /Vo; I "I 11 (,, 
96-h LC50 (95% CL): 40. lo l 34. I - ll2.lf) "'Sh .. 

Reference Toxicant Mean and Historical Range: b O. 8 ( 22 .. O • u,·=j • b ) ~v..5 /L Zn 
Reference Toxicant CV(%): {ofc,, I 'lo ------"<-"'-'--.!.....:.-"-------------

Test Results: 

Reviewed by: 

Version 1.4; Issued May29, 2015. Nautilus Environmental Company Inc. 



Client/Project#: 

96-Hour Rainbow Trout Toxicity Test Data Sheet 

Teele. (o1'1 ( (M'-") 
CM-(f'v-W~ -2.0lb\l\1;:.f.J 

Number FishNolume: 

7-d % Mortality: 

10/i"- L 
(I Sample l.D. 

W.0.# \ ~ ii 'tlf o( Total Pre-aeration Time (mins): ___ 
4
}_<> __________ _ 

RBT Batch#: LIO I lh Aeration rate adjusted to 6.5 ± 1 mUmin/L? (YIN): v 
Date Collected/Time: 

Date Setup/Time: 
Sample Setup By: 

Thermometer: CE K -If '.L 
Cond./Salinity: 'L 

Concentration 

(% Viv) 1 2 

IJo·J\r//\ . (&) I JtS~ 
tJ,,v 11-\i\, (00 ,;40L 

EG 

0.0. meter: 

pH meter: 

q_ 

Parameters 

Temp °C 

D.O. (mgil) 

pH 
Cond. (µSiem) 

Salinity (ppt) 

Undiluted Sample WQ 
Initial WO · Adjustment 

I 4. • / 
Io.) / 
7// / 

16 <1 / 
o., / 

#Survivors Temperature (°C) Dissolved Oxygen (mgll) pH 

4 24 48 72 96 0 24 48 72 96 0 24 48 72 96 0 24 48 

( -11 vr 1 • /0 /o I o 14,u f:f .. • 1 't.i( l<!A ./f'•J f•·" /::i.· "~ ? s- 1). 'l ?.? t.i &., (.,~ 

100 I "' lo /':> I~ 1~.o rt.• Vh tth ff-~ 10.) 1· 1 1. ') Ci..f' ?.~ ~.o ~.) f-.lf 

Initials ~ , ~ "f.(... -~(- rv ,iJ.. ,..... vl c1.. '•' A-. ,,,.. 1'/. f(... r~ Jb 

4'.l'J'-i'b {],-{\/, <;,lJ/h_,._J, ~vi~ Ll•J.tl_e_i, i) 11<>_,,rl f/( I ...,_,-/:,) 

f I ~ \ I 

Fish Description at 96 h All .. flrt._ til¢fl et\• ""~c. I Number of Stressed Fish at 96 h / 
Other Observations: 

l 

30minWQ 

II/• 
Io.) 
g.o 
ll4.'6 
0 • . ' 

Conductivity 
(µSiem) 

72 96 0 96 
·f-:D 1·" l& S'!.. 
J;J &.1 lb!ii IL o;i 

- ,,, E<- ;;: ( 

-----------------------------------------------
Y' Reviewed by: @:=- Date Reviewed: Ni-V ' Z-8 ·z.,c t& 

Version 2.4; Issued September 9, 2016 Nautilus Environmental Company Inc. 



Rainbow Trout Summary Sheet 

Client: 
. I I :i / 1 ' Cl 1 31./ 0 L Start Date/Time: _.:.l.::_U6_V __ --'-1. '---'IO"-'-f '""-' __ _ 

Work Order No.: Test Species: Oncorhynchus mykiss 

Sample Information: 

Sample ID: 
(ll!LC.C (_tJCz.0·1~ II 15·_(-J 

Test Validity Criteria: 

~ 90%1 control survival 

WQRanges: 

Sample Date: JJov 1'5' fl/.o T (°C) = 15 ± 1; DO (mg/L) = 7.0 to 10.3; pH = 5.5 to 8.5 

Date Received: 

Sample Volume: 

Other: •. 

Dilution Water: 

Type: Dechlorinated Municipal Tap Water 
Hardness (mg/L CaC03): 

Alkalinity (mg/L CaC03): 

Test Organism Information: 

Batch No.: 

Source: 

No. FishNolume (L): 
;'.LIS \/QVILOUVU !{!4.,,cj T>'"•4.f Ho.t"-~'"'( 

Io f 12.L. 
Loading Density (g/L): 

Mean Length ±SD (mm): 

Mean Weight± SD (g): 

Range: __ 2_(:.._-_J_L. __ _ 
Range: --'O'-·...:L::...t'--~-o_."""'S""S'----

3! :i 

Zinc Reference Toxicant Results: 

Reference Toxicant ID: 
Stock Solution ID; 1lo7....,O2.. __ ;.;:..=.:..c.;:..::::.,_ ____ _ 

Date Initiated: /\J;;»J I '1 /I(:, 
96-hLC50(95%CL): 'fQ.i;i lJl./.! -tJ8.I./ )-"'5/i., 

Reference Toxicant Mean and Historical Range: b Q, 16 ( 22.. o - ! G'1 • G ) .D\5 /L Zn 
Reference Toxicant CV(%): 00, I % 

--------"'-""-'-'-~-------------

Test Results: 

Reviewed by; 

Version 1.4; Issued May 29, 2015. 
Nautilus Environmental Company Inc. 



96-Hour Rainbow Trout Toxicity Test Data Sheet 

Client/Project#: 

Sample 1.0. 

W.0.# 
RBT Batch#: 

Date Collected/Time: 

Date Setup/Time: 
Sample Setup By: 

r~dc (0(1,f 
CM-CCi .• IN~ -Lo lb Ii IS-.f-) 

ftll.lf'-fo( 
I 1o1ib 

/--.[" v /if ft -@ I r;;r- /,, 
/J<>V I ".llf[, ... {ii) I J<t•h 

t.: t, 

Thermometer: ( ( iZ.Af '.L D.O. meter: 
pH meter: 

q_ 
Cond./Salinity: '2 

Number FishNolume: 

7-d % Mortality: 

10/'n-L 
D 

Total Pre-aeration Time (mins): .-:--:--::--:-'1_<> __________ _ 

Aeratio.n rate adjusted to 6.5 ± 1 mUmin/L? (Y/N): v 
7 

Undiluted Sample WQ 
Parameters lnitialWQ · Adjustment 30minWQ 

Temp °C / l/, l) / I y,~ 
D.O. (mgll) IO· l- / 10.J 
pH -;;,q / ¥·o 
Cond. (µSiem) 11./l"{" / t'tH 
Salinity (ppt) () ... / O·"k 

Concentration #Survivors Temperature (°C) Dissolved Oxygen (mgll) pH Conductivity 
(µSiem) 

(% vlv) 1 2 4 24 48 72 96 0 24 48 72 96 0 24 48 72 96 0 24 48 72 96 0 96 

C-t I I"' ft> /0 ' " 
(4,o /if'..O lqf. 1 llfi .1f.' 10 ·I qJ '1 · ') 1:'1' 1.1 r,.t (,.j 6.7 <c,q h .f 1..~ ><.) 

100 Io /a /0 I _, /4.o ;s:o I 'Ii? ,¥,~ /s:u ,.1 1.~ <>.r •7, x '"'•"' g.~ i.1 ;;:.5p i',t. ~· () 14 c; c:. 1313 

Initials '\A. , ~ 'El i::c rv s.. .... .~\... t:l ;:::c, .. ,.4..,.. ,,_ n. Et. fyv h """' fl t..L ·i-A.-

Sample Description/Comments: ·.1 c.), ,1e1 l , l\ t""'' $ .-~t 1,•"d :~"'1e-t tL, .,, , •-I•., .... 

Fish Descrip~ at 96 h All f:-1 ~ t.'.pj1 (t\v f1<>V'W1.f>1 / Number of Stressed Fish at 96 h ;6 

Other Observations:------------------------------------------------

Reviewed by: ~ Date Reviewed: No-.i ··73', "'2.AJ//,Y 

Version 2.4; Issued September 9, 2016 Nautilus Environmental Company Inc. 



Daphnia magna Summary Sheet 

Client: 

Work Order No.: If,,\ £45 . 

Sample Information: 

Sample ID: 

Sample Date: 

C.~'3f\>- \.IS-1.oi 61i1S-N 
!\to\k~ \ 5 ' 2.01(,, 
N'o~ ii,;, 'l-01\, 

2-1" IL ' 
Date Received: 

Sample Volume: 

Test Organism Information: 

Broodstock No.: 

Age of young (Day 0): <24 h 

Avg No. young per brood in previous 7 d: 

Mortality(%) in previous 7 d: 

Days to first brood: 

NaCl Reference Toxicant Results: 

Reference Toxicant ID: 

Stock Solution ID: 

Date Initiated: 

StartDatemme: \\l'Olt'l.~ 1'9 1 Xiib CV !SU.~ 
Test Species: __ .::D.;;apc.:h.::.n::.:ia:..:m.;:.a"'g"'n"'a ___ _ 

Set up by: _'l..J-.'.:,;\ L..'='-----

Test Validity Criteria: 

~ 90% mean control survival and/or mobility and s2 
daphnids exibit immobility and/or mortality in any 

single control replicate. 

WO Ranges: 

T (°C) = 20 ± 2; DO (mg/L) = 3.6 to 9.4; pH = 6 to 8.5 

48-h LC50 (95% CL): 4,5 (".$.'{_, -S',£\) g/LNaCL 

Reference Toxicant Mean and Historical Range"':~'+o--'-J--'('--?>_._\_-_S_.S-'-)-"g/""L"'N"'ac"'L'-
Reference Toxicant CV(%): --"-'\ S""'-----------

Test Results: 

Reviewed by: Date reviewed: 

Version 1.5; Issued Sep. 30, 2015 Nautilus Environmental Company Jnc. 



Freshwater Acute 
48 Hour Toxicity Test Data Sheet 

Client: __ 'T~e~v_k~--------
Sample ID: CM..-.'>fQ.-ietS t.o 1i.,l\l.S...i0 

Start Dateffime: N·()lf'l.,.J,.u- lie, l<>I b <2 { S~ 
No. Organisms/volume: _,1""0/_,,2"'00:.:.m"'L=--------

Work Order No.: lb1 l-4 S J\ 

Thermometer: ~ ~ 5 DO meter: i)o-} 

Concentration 

[', . ' 

Number of 
Live Organisms 

Rep 

A 

8 

c 
D 

A 
8 
c 
D 

A 
8 

c 
D 

A 
8 
c 
D 

A 

8 
c 
D 

A 

8 
c 
D 

24 48 

Io lO 
LO 1.0 
Iv l'J 

lo 101 

to 10' 
lo to'' 

No. 
Immobilized 

48 

0 
0 

0 

7,') 

\) 

':!. 

Technician Initials '-\'-1.l 'kli\l_ -\.'-'IL 

Hardness* Alka!initv* 

Concentration *fmQ/L as CaCo3) 

Control IMHWl '1'(o hb 
Hiohest cone. \\2-0 '2. 2.'t 

---··-·-· 
Hardness adiusted -
Comments: 

Test Organism:-=O~.m~a~g~n00a _______ _ 

Set up by: __ ·=---------
pH meter. pH -1 

Temperature 
('C) 

Dissolved oxygen 
(mg/L) 

Cond./Salinity: C - 3 
pH Conductivity 

(µSiem) 

0 24 48 0 24 48 0 24 48 0 48 

t.,, ; I', 'L: ·.· .. ·.··.· . ····· ···· .··.······ ' · ······ ::·o; .1r. : < . 

;.>:;I.\:':: ·J.·ec·. ··· ... ,.,. 
• .·.. •·' ., ;•c-: ·. . •. 

l}•;c ''. ); ·'' f: :\ (;: ... . 
,.· '·· •('.. •. . . .. , ............ . 

.. . 
.. · .. :• :. 

: \ u /. •:: • : .. .>·? ,:.::;•_ •. 
'-\"-L '\'-'\\.., '\"'' 1...: "II. . \M~ 'NA '\" 1 

' "' 

L'' '.:·i ·"· ,>:::_~;:~· :~·;· . 
::: :'f:; '.;'.';:{: ,, / :·} 

n11a1 usrment ea 

Terno ('Cl e-s / 
DO lrna/LJ '1.v ,," 

:oH [.,"\ / 
Cand ruS/crn l\,,11 / 
Salinitv lont) o . .\2; / 

'"'i 
Mortality: Heartbeat checked under microscope M•j '"( els~ frlc'\{\rt"'.\e 

S\·~~ ':JW\ Sample Description: 

Batch#: 1,D 1..b \(o\~ 
c.,\QV', "-ibJ"-..ir"4 1;1..r;b.\.ol 1 s\\•f,f 19c..rl'1wk1~::>, .... o .vl.w, 

7-d previous# young/brood: \1 Oa Previous 7-d Mortality (0/o): __ ~O~- Day of 1st Brood: __ ~~--

Date reviewed: H (14 • ?f? 1'c ICP 
---~----<-'--------

Reviewed by: 

Version 1.8; Issued February 29, 2016 
Nautilus Environmental Company Jnc. 



Daphnia magna Summary Sheet 

Client: 

Work Order No.: 

Sample Information: 

Sample ID: 
(,(_ \ 

(M CE:~ ~wS- '2.oll..111s-N 
l\f'.o<JqtW;;,v 15 ( '2-0 lb 
f'JmtQ ~ l!a ?,.., lh 

Sample Date: 

Date Received: 

Sample Volume: ' 2- 'Y I 1 

Test Organism Information: 

Broodstock No.: 

Age of young (Day 0): 

Avg No. young per brood in previous 7 d: 
Mortality(%) in previous 7 d: 

Days to first brood: 

NaCl Reference Toxicant Results: 

Reference Toxicant ID: 

Stock Solution ID: 

Date Initiated: 

<24 h 

\ 

Start DatefTime: N'U\Nl~f I lo M\ \si <'.~ 1$2,,'S~ 
Test Species: Daphnia magha 

Set up by: 'i'IL 

Test Validity Criteria: 

::: 90% mean control survival and/or mobility and .S2 
daphnids exibit immobility and/or mortality in any 

single control replicate. 

WQRanges: 

T (°C) = 20 ± 2; DO (mg/L) = 3.6 to 9.4; pH = 6 to 8.5 

48-h LCSO (95% Cl): 1.\-,s (':$.'{, -S",'\) g/LNaCL 

Reference Toxicant Mean and Historical Range
7

:.,,'+=-",_l _("-S_J_-_>_· _5-')'--.J£gi"'L-"N"'ac,,,L'--

Reference Toxicant CV(%): __ ..\.\ ~· L-----------

Test Results: 

Reviewed by: Date reviewed: 

Version 1.5; Issued Sep. 30, 2015 Nautilus Environmental Company Inc. 



Freshwater Acute 
48 Hour Toxicity Test Data Sheet 

Client: l{GV:,,, Crt'w') Start Date/Time: l\l{)'ll'l..J..tr II.cl 2.<>lb e \S2-\:"~ 
Sample ID: CM...C<:\ .w$- '2011,,i llS-l\J No. Organisms/volume:-"'10"'-/=-20~0"-'m"'L'---------
Work Order No.: i\0 ) ~ S <}. Test Organism: .:::D"'.m'-"a"'g"'n'"'a _______ _ 

Thermometer: ~ ~ 5 DO meter: \)O -3 

Concentration 

0/. vl.i) , 
r. 

Set up by: _ _.:i::~~-------

pH meter: pH - ~ 

Temperature 
('C) 

Dissolved oxygen 
(mg/L) 

Cond./Salinity: C. - 3 
pH Conductivity 

(µSiem) 

0 24 48 0 24 48 0 24 48 0 . 48 

f'I,.. 1C\~ "" SJ .. e;> ~ · - - ,,. 11 '3<i"-z..... l'?be 

l-----.J-~.+---l-._.J--...--+···~··£.1;'.:~¢.;~w,>;;;;•·+·:~:·..:. .···1,,.
1

'..;:;·'.'.;;:;·<··4
1;;.;' .. W:4:~: ·.· .. ··· .. ~ ;.'.. . 

A 

B 

c 
D 

A 
B 

c 
D 

Technician Initials '\'-\\.. 'lV\L "-\~ 

Hardness"' Alka!initv"' 

Concentration '!me/Las CaCo3\ 

Control IMHWl '1 <o (.. 6 
Hiahest cone. i1c ·2AL 
Hardness adiusted 

Sample Description: 

Batch#: \ 0'1-b \ \o Pr 7~d previous# young/brood: 

Reviewed by: 

Version 1.8; Issued February 29, 2016 

·'• .· .. ·.··I , .. · . O/.' ··· ,·< ,. ::•< l\.o.: .,( .··.·· ... :/> ,:;':.~· ..... 
··.·:c·· >.·: .. •···<.· .. : .. •.:•.· .... ·:·:c: . ,., •.•. : .·i :' 

.,,,· -"~-~·:;: '\'> .::,-,:' -.- ·._ .. ·\--·- ,,_ ':..:"·.:;' ::::.:_· .. 
... ; • <·.•'.:;· :' ·; '.•/•: : ··:; 

" .•. '·' 

1m1a1 us1meni: usrea 

Temp ('Cl l '(/,J') ./ 
DO lma/L\ °l.3 _...,./ 

nH "1-'1 
,. 

,.../ 

Cond (US/cm l'fb'O ·' 
./ 

Salinitv fnnt) n1 / 

Mortality: Heartbeat checked under microscope ~d 
p;..d\cu \" 4?'?,9. "'° 'MAsivr , 

\1 Previous 7~d Mortality (Ofr1): ___ D __ Day of 1st Brood: __ C~\>---

Date reviewed: N 0-f · ?l?, Po { (p 
--~~---'--'""-'------

Naut!lus Environmental Company Inc. 



Client: :Ji'.r.k 
W.0.#: \fol~$ J Hardness and Alkalinity Datasheet 

Alkalinitv Hardness 

Volume of 
Sample (ml) 0.02N (ml) of0.02N Sample 0.01M Total 

Subsample Date Volume HCUH2S04 HCUH2S04 Total Alkalinity Volume EDTA Hardness 
Sample ID Date Measured (ml) used to pH 4.5 used to pH 4.2 (mg/lCaC03) (ml) Used (ml) (mg/l CaC03) Technician 
_ivc_ s ?v _ w~- {l.:l;·\ bilk> 1'1"" ,\ 611(:, ;50 \ l. Lt \\' (:, 2),.-'-\ .Y\0 I\. 'L \ \ 2.-0 0.:J 

2o l\i [ \1$_1\) 
C.H.- C.Cl,,.v-?: "'"'·\ b 1 l b ~-.1.lbi l(, 50 12- k, 17_ I':\ t.A' (:, VtO ~ 1- -ei·v::i J<) 

'bo I l, \\ I S-l'l .... .... ,.\bit\., [\li;l.(U1 L So '?,.4 ·~' b\o So Cf·€> °lb NV\L ov 

Notes:W Di\~d,-fo J<:iO~,,,.L w I \)~ W<kf.er, 

Reviewed by: 
@- Date Reviewed: N tr-J · ·z.'? '2'1)/ f,c, 

Version 1.1 Issued July 28, 2016 Nautilus Environmental Company Inc. 



 
 

 
 

APPENDIX C – Chain-of-custody form 



Chain Of Custody Record 
COCID: 20161102~1102 Page: I of I 

--
Turnaround Time: 

PROJECT/CLIENT INFO LABORATORY OTHER INFO 

Facility Name Coal Mountain Operation Lab Name Nautilus Envirorunental Send Invoice To 

Contact Name Carla Romero Contact Name Krysta Pearcy/ Annando Tang Address 

Address 2261 Corbin Rd. Address 8664 Commerce Court 

City Sparwood [Prov. BC City State 

Postal Code VOB 2GO Country I Canada City Bumaby State BC Postal Code Count1y -
Phone Number 250 425 7377 Postal Code V5A4N7 Country Canada Task Code 

Email EDD To Rick.Magliocco@teck.com Phone Number 6044208773 Shipping Company 

Don.Sacino@teck.com Email Address krysta@nautilusenvironmentaI.com Tracking Number 
Carla.Romero@teck.com PO Number 421710 CC Hardcopy To 

CC Hardcopy To 
SAMPLE DETAILS ANALYSIS REQUESTED ADDITIONAL INFORMATION 

\ 

I 
~ :j E' 

..... eb~ ~in~ 0 ~ ·= 1;l • • • -"' . ~~; \;) - • -9 
~ £ § ·a€ a )t :5 ·~ ~ ..:::: ·- '::: "'". • 0 - • 0 - I 

.0:: E-- i: ~ E-- = 
Time G=Grab #Of - . . ~ ~ ~ 

Samnle ID Matrix Date 124hrl C=Como Cont. 
::: e ~ ~<S Q'\ < t; 

(j) CM_SPD_WS_2.0161115_N ws Nov 15 2016 ii jZJ G 3 x x 4,3 20L+2L containers 
--

l 2. ) CM_CC1_WS_2.0161115_N ws Nov 15 2016 I?: ~,S~ G 3 x x 4,3 20L+2L containers 

I 

.. ::! I~ -
~ ·>::t-. --· 
'~ ~ . ...., - --- -;;:;; 

Additional Comments/Special Instructions Relinquished By/Affiliation Date Time Accepted By/Affiliation __ . Date , Time Sample Receipt Conditions 

~ b,rty 1 Somcpcirt,-~uleit«:, 
NtuiM:lt.-.A ·- /"U,}A""''~J Alt:W /£1//f, ID ;ot; YIN YIN YIN 

. • ' YIN YIN YIN 
Odovtrl,JI, ~lo)H~ i~r>i~ · 

, 
' 1111 - flJ(l,!v-.. 'fn )11tt)110 "-' YIN YIN YIN 

J {olodf>>1 (\,q{ I YIN YIN YIN 

JO'W p0rf)L,4/oit<S I 
j)o-11 S',A-c_,,JJ /'50 ~ ;V/N' 

;.> .~ ti .. 
,JJJ 15/;k • !l " Sampler's Name ·Mobile# • .5 0 .5 ~ h!J u4"ilVt,.,- "' ] 

~ 
i /2_,;t,Jo-~--=-" 

E "' -~ Sampler's Signature Date/Time I • e ~ {) J f-< • • "" "' "' ., 



 
 

 
 

END OF REPORT 



 

 
8664 Commerce Court, Burnaby, BC V5A 4N7 

 

 

 

Acute Toxicity Test Results 

Sample collected November 15, 2016 
 

Final Report 
 

November 30, 2016 

 
 
 
 
 

Submitted to:    Teck Coal / Coal Mountain Operations 
Sparwood, BC 



 
 

 
WO#161252 – 1612523 Nautilus Environmental Company Inc. 1 
 

SAMPLE INFORMATION 

Sample ID 

Dates 
Receipt 
temp. Collected Received 

Rainbow 
trout 

test initiation 

Daphnia 
magna  

test initiation 

CM_CCPD_WS_20161115_N 15-Nov-16 
at 1500h 

18-Nov-16 
at 1040h 

18-Nov-16 at 
1545h 

16-Nov-16 at 
1600h 10.0°C 

 

TESTS 

• Rainbow trout 96-h single concentration screening test  
• Daphnia magna 48-h single concentration screening test  

 

RESULTS 

Toxicity test results 

Sample ID Percent mortality in 100% (v/v) sample  
Rainbow trout Daphnia magna 

CM_CCPD_WS_20161115_N 0 0 

 

QA/QC 

QA/QC summary Rainbow trout Daphnia magna 
Reference toxicant LC50 (95% CI) 40.6 (34.1 – 48.4) µg/L Zn1 3.9 (2.8 – 5.5) g/L NaCl2 

Reference toxicant historical mean  
(2 SD range) 60.8 (22.0 – 167.6) µg/L Zn 4.1 (3.1 – 5.5) g/L NaCl 

Reference toxicant CV 66% 16% 

Organism health history Acceptable Acceptable 

Protocol deviations None None 

Water quality range deviations None None 

Control performance Acceptable Acceptable 

Test performance Valid Valid 
1 Test date November 14, 2016;  2 Test date November 23, 2016 
 



 
 

 
WO#161252 – 1612523 Nautilus Environmental Company Inc. 2 
 

 
 

        
Report By:  Reviewed By: 
Yvonne Lam, B.Sc.  Edmund Canaria, R.P.Bio 
Laboratory Biologist  Senior Analyst 

 

 

 

 

 
 
This report has been prepared by Nautilus Environmental Company Inc. based on data and/or samples 
provided by our client and the results of this study are for their sole benefit.  Any reliance on the data by a 
third party is at the sole and exclusive risk of that party.  The results presented here relate only to the 
samples tested. 



 
 

 
 

 

APPENDIX A – Summary of test conditions 



 
 

 
 

Table 1. Summary of test conditions: 96-h rainbow trout (Oncorhynchus mykiss) 
single concentration test. 

Test species Oncorhynchus mykiss 
Organism source Hatchery  
Organism age Juvenile 
Test type Static 
Test duration 96 hours 
Test vessel 20-L glass aquarium 
Test volume 10 to 20 L (depending on size of fish) 
Test solution depth ≥15 cm 
Test concentrations 100% (undiluted) sample, plus laboratory control 
Test replicates 1 per treatment 
Number of organisms 10 per replicate 
Control/dilution water Dechlorinated Metro Vancouver municipal tapwater 
Test solution renewal None 
Test temperature 15 ± 1°C 
Feeding None 
Light intensity 100 to 500 lux 
Photoperiod 16 hours light / 8 hours dark 
Aeration 6.5 ± 1 mL/min/L 

Test measurements 

Temperature, dissolved oxygen and pH measured daily; 
salinity measured in the undiluted sample at test initiation; 
conductivity measured at test initiation and termination; 
survival checked daily 

Test protocol 
Environment Canada (2000), EPS 1/RM/13, with 2007 & 2016 
amendments 

Test endpoints Survival 
Test acceptability criterion for controls Survival ≥90% 
Reference toxicant Zinc (added as ZnCl2) 

  



 
 

 
 

Table 2. Summary of test conditions: 48-h Daphnia magna single concentration test. 

Test species Daphnia magna 
Organism source In-house culture 
Organism age <24-hour old neonates 
Test type Static 
Test duration 48 hours 
Test vessel 250-mL glass beaker 
Test volume 200 mL 
Test solution depth 6 cm 
Test concentrations 100% (undiluted) sample, plus laboratory control 
Test replicates 3 per treatment 
Number of organisms 10 per replicate 
Control/dilution water Moderately-hard reconstituted water + 2.5 µg/L Se 
Test solution renewal None 
Test temperature 20 ± 2°C 
Feeding None 
Light intensity 400 to 800 lux 
Photoperiod 16 hours light / 8 hours dark 
Aeration None 

Test measurements 

Temperature, dissolved oxygen and pH measured daily; 
salinity, hardness and alkalinity measured in the undiluted 
sample at test initiation; conductivity measured at test 
initiation and termination; survival checked daily 

Test protocol 
Environment Canada (2000), EPS 1/RM/14, with 2016 
amendments 

Test endpoints Survival  
Test acceptability criterion for controls Survival ≥90% 
Reference toxicant Sodium chloride (NaCl) 

 



 
 

 
 

APPENDIX B – Toxicity test data 



Rainbow Trout Summary Sheet 

Client: 1-.clL Coll( (CM") 

ib/'2-1) 2-

;\) 1 G' .. / 11 C'. ;t; ~Jt1 Start Date/Time: __ ,_v~...:.u_c..:_..:..:;IOe...1..f "'-' __ _ 

Work Order No.: Test Species: Oncorhynchus mykiss 

Sample Information: 

Sample ID: CM _(Cf, P-N5_::~J(111 £'-/J 

Test Validity Criteria: 
~ 90%) control survival 

WQ Ranges: 

Sample Date: f\[ov IS fl~ T (°C) = 15±1; DO (mg/L) = 7.0 to 10.3; pH= 5.5 to 8.5 

Date Received: 

Sample Volume: 

Other: '" 

Dilution Water: 

Type: Dechlorinated Municipal Tap Water 
Hardness (mg/L CaC03): 

Alkalinity (mg/L CaC03): 

Test Organism lnformati.on: 

Batch No.: 

Source: R)\ \11tV\WtWef l~lttvt<I T>"•4-f 1-fo.td,.t~'f 
Io / 1 <-l No. FishNolume (L): . 

Loading Density (g/L): (). 7b -
2-''I i Range: l 7 - S 0 

Mean Length ±SD (mm): 
Mean Weight± SD (g): o.,J( :!.- o.oJ Range: o.l'f ~ o.'J6 

Zinc Reference Toxicant Results: 

Reference Toxicant ID: :KTi!."5Lf-
---:'--~-----~ Stock Solution ID: lb1.n 02., __ ,;...=.:c=..:;..:;=-------

D ate Initiated: /\..} ov I '-1 /I(,, 
96-hLC50(95%CL): 'fQ.fu (3l/.i-118.i/)M5/l..-

Reference Toxicant Mean and Historical Range: ?.:, 0, 8 ( 2 2. . o - I b '.\ • b ) ».. 5 /L z..., 
.ReferenceToxicantCV(%): (pfD, I% 

-----~"'-'-"---'-"'-------------

Test Results: 

Reviewed by: 

Version 1 A:.lssued May 29, 2015. 
Nautilus Envlronmental Company Inc. 



96-Hour Rainbow Trout Toxicity Test Data Sheet 

Client/Project#: ·T-hk (;.H,_I ( (/IAO) Number FishNolume: 10/~'-'L 
Sample l.D. 

W.0.# 
( M -l ti' IZ_=JtvS- toil 111 t:-1..J 7-d % Mortality: _____ o _________ _ 

1.t 1-~r1, 
RBT Batch#: (, 
Date Collected/Time: 

Date Setup/Time: NQv ~ 

Sample Setup By: 

Thermometer: LE!(.~ 2... 
Cond./Salinity: 2-

D.O. meter: 
pH meter: 

Concentration #Survivors 

(% v/v) 1 2 4 24 48 72 96 

Ct\ /o /.9 Io iO 

100 /o Jo 
. 

I il 10 

Initials !>- ~ 
'(;'\. v. 

Sample Description/Comments: 

Total Pre-aeration Time (mins): -----"--""---------
Aeration rate adjusted to 6.5 ± 1 mUmin/L? (YIN): y 

1root.-. 
I f"frh Undiluted Samele WQ 

Parameters Initial WO · Adjustment 30minWQ 

Temp °C I LI, J ,, I L1 u 

2.. 
D.0. (mg/L) /I)· i / Io.~ 

pH t•i / ·1-~4 
Cond. (µSiem) Ir'\ 1 / '6 0 Q 

Salinity (ppt) ~ '. i o.. ' I " L / ll~f,I, I)-~ 

Temperature (°C) Dissolved Oxygen (mg/L) pH Conductivity 
(µSiem) 

0 24 48 72 96 0 24 48 72 96 0 24 48 72 96 0 96 

14.0 iv£ \ q;;: rs~· /!:-0 ,o,,), 9.3' ·J. I /O.'> qJ 6-1- e,_c b.ci 1.c f.0 i~ 4v 
;4,.i ,.,. ,, ("ii tf,,." /;;:J Io,) 9,a, 911 t; ~ ,. 9.1 ~-q t-ji J. (., ![; 11 g.,:, i l 0 <> 1L1 ·1.1. 

t;C A ,.,._ &:t.- ·Ft-- tl . ,,_ ./.\-. -wt ,,..,__ fl A= ...,..,, '(..<, V-l-- !;<.. J;:"L 

\/ft(w'1 C\ <''lv-1 Sal"-v' P tu--t(~.,.,\t\~C~ k• o ~our. 
I - - - - ' 

Fish Description at 96 h Al/ f.-fh /J\j?ff:&>~ t1of>"1t:..f Number of Stressed Fish at 96 h 7f 

Other Observations::_----------------------------------------------

Reviewed by: ~ Date Reviewed: N:irJ · "?-Cf ?,,-{) i V ------------
Version 2.4; Issued September 9, 2016 Nautilus Environmental Company Inc. 



Daphnia magna Summary Sheet 

Client: 

Work Order No.: 

Sample Information: 

Sample ID: 

Sample Date: 

Date Received: 

Sample Volume: 

CsJ\.-.Ct,f\) ~W's., 'l-'> I'-> II\ 'S-f\> 
N">'-'11~ IS

1 
2-0lb 

M>-Q..,J;:K" I g, vi I., 
7-1' IL- i 

Test Organism Information: 

Broodstock No.: 

Age of young (Day 0): <24 h 

Avg No. young per brood in previous 7 d: 

Mortality(%) in previous 7 d: 0 
Days to first brood: 

NaCl Reference Toxicant Results: 

Reference Toxicant ID: 
Stock Solution ID: 

Start Date/Time: Mlv-e~ 191, '2Dl6 e I t. CO'\ 
I 

Test Species: __ ..;D"'a"'p"'h"'m"'·a.:.:me.:a,.g"'n"'a ___ _ 

Set up by:_"'l_"\c..... _____ _ 

Test Validity Criteria: 

i? 90% mean control survival and/or mobility and :$2 
daphnids exibit immobility and/or mortality in any 
single control replicate. 

WO Ranges: 

T (°C) = 20 ± 2; DO (mg/L) = 3.6 to 9.4; pH = 6 to 8.5 

Date Initiated: No\tfl~r ']... > I 1--<> I \e 
··~-" '\ ( ?_, '2, -· S-S) g/LNaCL 48-h LC50 (95% CL): 

Reference Toxicant Mean and Historical Range: L\. \ ( ;. \ - S. S) g/L NaCL 

Reference Toxicant CV(%): \a ---'-'"'-------------

Test Results: 

Reviewed by: Date reviewed: 

Version 1.5; Issued Sep. 30, 2015 
Nautilus Environmental Company Inc. 



Freshwater Aclfte 
48 Hour Toxicity. TestDataSheet 

'f'--
Start Datelrnne: /'Jo::...J i ~ / t 1.. Q... I 001' ~ k 

No. OrganiSm$/Volume:~1~0120~0m~L~f _____ _ 
Client: :i;:<>e..,K 
Sample ID: CM.-CC.i' D- w;._ 'LA i ()I \iS-N 

Test Organism:.:D"'.ma=gna=-------
Set up by. ____ ~~~'-'-----

Work Order No.: _ _...[ _b~\'V""'""(.,.;;~-------. 

. Thermometer: Tem@- 'f DO meter: /Jc -l-/..2 pH meter: 'i1H - t / 3 CondJSalinity: c-y..s 
' 7 ,- 7 

;~r5" 
Number of No. T ernperature Dissolved oxygen pH Conduc6vity 

Live Organisms Immobilized 
("C) {rng/L) (JJS/cm) 

Rep 

24 48 48 

w A f0 /o 0 

B /0 /t> .Q 

c 9 Jo 0 

D 

o0 A JD 0 

B /) 0 

c D 

D 
A 
B 
c 
D 

A 

B 
c 
D 

A 

B 
c 
0 

A 

B 
c 
D 

Technician Initials IN - ,.. 
. - I T~l"CI 1'-6 '1' # 

Concenbation •tmnn as caeoa1 001-"' ~4 / 

Control IMl-IW> '11.o fP)C . "" 1.G / 
Hiahest cone. '1~0 l.~' Cone! .ltiS/cm · lS9'> / 
Hardness ad;,...,,,. ~-

··--·· .. .. "" ,,,_,.,_; ... 
0-~ ··v·· . . . .. . 

Comments: Morlalily:. Heartil.eat~~\ll)ll.Elr.mjcrosc0~ . rlf'> 

Sample Description: 

Batch#: \ i 0 L( laG 
f'-o ".\.c'""'I · :;l's%.ht f~\c,A~f~>. 

Reviewed by: 

7-d previous ii young/brood: 

~. 
Previous 1-<t.Mortality ~k):~_O __ Day Clf 1l;l.er.>qci:.~-l~· .. · __ 

Date reviewed: . N 1)'J . z._ 1, °'2-1) Iv . 
Vession 1.8; Issued Febnay 29. 2016 



Client: '\(" c. \.<.._ 

W.0.#: \lo \ ·i.. <; '.? Hardness and Alkalinity Datasheet 

Alkalinitv Hardness 

Volume of 
Sample (ml) 0.02N (ml) of 0.02N Sample 0.01M Total 

Subsample Date Volume HCUH2S04 HCUH,so, Total Alkalinity Volume EDTA Hardness 
Sample ID Date Measured (ml) used to pH 4.5 used to pH 4.2 (mg/lCaC03) P5.~ml) Used (ml) (mgll CaC03) Technician 

C/v\. - (_(f() ~wl.; '""-'J9.i l6 '""'-1A/1(.. 56 \b· b t6. B s. "), '6 J[j0\.i.J q.13 'l \'.JD 05 
'Lo 11..\1\S,,../'J 

""'-'W '~--·\?.!\ (:, NwlS/I(; So ],, '-\ '1,_" l~lo "<:."Q 't·'P- "l .t. '-Nr 

Notes:©DT\~o\ ±o l~O ""L w I \Y~ W«.f~r. 

Reviewed by: ~ Date Reviewed: N 6\J ' "2--"1 °UI V 

Version 1.1 Issued July 28, 2016 Nautilus Environmental Company Inc. 



 
 

 
 

APPENDIX C – Chain-of-custody form 



Chain Of' Custody Record 
cocm, Page: I of I 

Turnaround Time: 
PROJECT/CLIENT INFO LABORATORY OTHER INFO 

Facility Name Coal Mountain Operation Lllb Name Nautilus Environmental Send Invoice To 

Contact Name Carla Romero Contact Name Krysta Pearcy/Annando Tang Address 

Address 2261 Corbin Rd. Address 8664 Commerce Court 

City Spaiwood !Prov. BC City State I ----
Postal Code YOB 200 Country !Canada City Burnaby 

----
State BC Postal Code Country 

Phone Number 250 425 7377 Postal Code V5A4N7 Country Canada Task Code 

Email EDD To Rick.Magliocco@teck.com Phone Number 6044208773 Shipping Company 
Don.Sacino@teck.com Email Address krysla@noutilu~environmental.com Tracking Number 
Carla.Romero@teck.com PO Number 421710 _CC Hardcopy To 

-·-
Bob.Werner@Teck.com CC Hardcopy To 

SAMPLE DETAILS ANALYSIS REQUESTED ADDITIONAL INFORl\1ATION ------...----

~~ "' ~"'ii ~~~ 
E .s "' ..... • = • 
~"'. ~qi; ~e,a ' = ·a.~ s Q ... Q 

~ ·~ ·.:: .d ... 'C 

·; ~ ~ "' -. • 0 -

"' = ~f--o 1:l 
Time G=Grab #Of i.. $! .... .a ~ ~ 

Sa1nole ID. Matrix Date (24hrl C=Cotnn Cont 
; ;:: § ~ • 0 
~ ... " ... 

CM_CCPD_WS_2ll1611i5..N WS N0'\·~016 15:00 G 3 ' ' ,20L+2L containers 
-· , 

N ro --
MI _, 
"'' ~ -;:;- -. " - ~ 

' 
I 
I 
I 

Additional Comments/Special Instructions Relinquished By/Affiliation Date Time Accepted By/Affiliation Date Time Sample Rei:_eipt Conditions 

d-tc<¥1 ~Y~,1;.1c11,,,-, ~n'tA)'!V. 1 f-· Moil i r;,.11 b JI\,[,,., /(}, IJ 'YJI N YIN YIN 
yp//o'f'I I ' . 

YIN YIN YIN •• , ' • 'l r • 

S• I"'' r'<i~)lo)\b.i 1! j Iv f • fl}{;();,, { ClWttJ YIN YIN Y/N 

lx.'2.()l YIN YIN YIN 

0 tlov\f • ~ •· l,. '\ ~ .. 

" ·" • " (/ ~ \ '{\ !\_i/? ,-~:.\ '.:'t ·~.s S-<'Q = = Sampler's Name C.Romero Mobile# .s 0 ~ ~ "' i ... c ! '"" ~ ' !l 0. ·~ Sampler's Signature Date/Time 11115/2016 15:00:00 PM "" 
e 5 

)-·;f'Js.; r. _j_j • • f-< 
' "' "' 

_A, -- •' -.J 



 
 

 
 

END OF REPORT 



 

 
8664 Commerce Court, Burnaby, BC V5A 4N7 

 

 

 

Acute Toxicity Test Results 

Samples collected November 23, 2016 
 

Final Report 
 

March 29, 2017 

 
 
 
 
 

Submitted to:    Teck Coal / Coal Mountain Operations 
Sparwood, BC 
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SAMPLE INFORMATION 

Sample ID 

Dates 
Receipt 
temp. Collected Received 

Rainbow 
trout 

test initiation 

Daphnia 
magna  

test initiation 

CM_SPD_WS_20161123_N 23-Nov-16 
at 1500h 

25-Nov-16 
at 1038h 

28-Nov-16 at 
1400h 

25-Nov-16 at 
1530h 8.5/6.5°C 

CM_CC1_WS_20161123_N 23-Nov-16 
at 1435h 

25-Nov-16 
at 1038h 

28-Nov-16 at 
1400h 

25-Nov-16 at 
1530h 8.5/6.5°C 

 

TESTS 

• Rainbow trout 96-h single concentration screening test  
• Daphnia magna 48-h single concentration screening test  

 

RESULTS 

Toxicity test results 
 

Sample ID Percent mortality in 100% (v/v) sample  
Rainbow trout Daphnia magna 

CM_SPD_WS_20161123_N 30 0 

CM_CC1_WS_20161123_N 20 0 

 

Data for all samples listed on the chain of custody have been provided in a separate report. 
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QA/QC 

QA/QC summary Rainbow trout Daphnia magna 
Reference toxicant LC50 (95% CI) 40.5 (30.6 – 53.7) µg/L Zn1 3.9 (2.8 – 5.5) g/L NaCl2 

Reference toxicant historical mean  
(2 SD range) 60.6 (21.8 – 167.9) µg/L Zn 4.1 (3.1 – 5.5) g/L NaCl 

Reference toxicant CV 66% 16% 

Organism health history Acceptable Acceptable 

Protocol deviations None None 

Water quality range deviations None None 

Control performance Acceptable Acceptable 

Test performance Valid Valid 
1 Test date November 23, 2016.  2 Test date November 23, 2016, LC = Lethal Concentration, SD = Standard Deviation,  
CV = Coefficient of Variation 
 
 
 
 
 
 
 

       
Report By:  Reviewed By: 
Yvonne Lam, B.Sc.  Edmund Canaria, R.P.Bio 
Laboratory Biologist  Senior Analyst 

 

 

 

 

 
 
This report has been prepared by Nautilus Environmental Company Inc. based on data and/or samples 
provided by our client and the results of this study are for their sole benefit.  Any reliance on the data by a 
third party is at the sole and exclusive risk of that party.  The results presented here relate only to the 
samples tested. 



 
 

 
 

 

APPENDIX A – Summary of test conditions 



 
 

 
 

Table 1. Summary of test conditions: 96-h rainbow trout (Oncorhynchus mykiss) 
single concentration test. 

Test species Oncorhynchus mykiss 
Organism source Hatchery  
Organism age Juvenile 
Test type Static 
Test duration 96 hours 
Test vessel 20-L glass aquarium 
Test volume 10 to 20 L (depending on size of fish) 
Test solution depth ≥15 cm 
Test concentrations 100% (undiluted) sample, plus laboratory control 
Test replicates 1 per treatment 
Number of organisms 10 per replicate 
Control/dilution water Dechlorinated Metro Vancouver municipal tapwater 
Test solution renewal None 
Test temperature 15 ± 1°C 
Feeding None 
Light intensity 100 to 500 lux 
Photoperiod 16 hours light / 8 hours dark 
Aeration 6.5 ± 1 mL/min/L 

Test measurements 

Temperature, dissolved oxygen and pH measured daily; 
salinity measured in the undiluted sample at test initiation; 
conductivity measured at test initiation and termination; 
survival checked daily 

Test protocol 
Environment Canada (2000), EPS 1/RM/13, with 2007 & 2016 
amendments 

Test endpoints Survival 
Test acceptability criterion for controls Survival ≥90% 
Reference toxicant Zinc (added as ZnCl2) 

  



 
 

 
 

Table 2. Summary of test conditions: 48-h Daphnia magna single concentration test. 

Test species Daphnia magna 
Organism source In-house culture 
Organism age <24-hour old neonates 
Test type Static 
Test duration 48 hours 
Test vessel 250-mL glass beaker 
Test volume 200 mL 
Test solution depth 6 cm 
Test concentrations 100% (undiluted) sample, plus laboratory control 
Test replicates 3 per treatment 
Number of organisms 10 per replicate 
Control/dilution water Moderately-hard reconstituted water + 2.5 µg/L Se 
Test solution renewal None 
Test temperature 20 ± 2°C 
Feeding None 
Light intensity 400 to 800 lux 
Photoperiod 16 hours light / 8 hours dark 
Aeration None 

Test measurements 

Temperature, dissolved oxygen and pH measured daily; 
salinity, hardness and alkalinity measured in the undiluted 
sample at test initiation; conductivity measured at test 
initiation and termination; survival checked daily 

Test protocol 
Environment Canada (2000), EPS 1/RM/14, with 2016 
amendments 

Test endpoints Survival  
Test acceptability criterion for controls Survival ≥90% 
Reference toxicant Sodium chloride (NaCl) 

 



 
 

 
 

APPENDIX B – Toxicity test data 



Rainbow Trout Summary Sheet 

Client: 

Work Order No.: Test Species: Oncorhynchus mykiss 

Sample Information: 

Sample ID: 

· Test Validity Criteria: 
~ 90% control survival 

WQRanges: 
Sample Date: 

(M -S t>~-iJlf,_1A\~ ti l-}_1J 

{\Jov -i,J /ll, T (°C); 15 ± 1; DO (mg/L); 7.0 to 10.3; pH; 5.5 to 8.5 

Date Received: 

Sample Volume: 

Other: ·· 

Dilution Water: 

Type: Dechlorinated Municipal Tap Water 
Hardness (mg/L CaC03): 

Alkalinity (mg/L CaC03): 

Test Organism Information: 

Batch No.: 

Source: 

No. FishNolume (L): 

Loading Density (g/L): 

Mean Length± SD (mm): 

Mean Weight± SD (g): 

·11 )1..-3 I ~ '-- Range: __ ...... _____ _ 

(h 33 + <J. <>4- Range:_o_-_ii._-_,_J._'+_,'t __ 

Zinc Reference Toxicant Results: 

Reference Toxicant ID: 

Stock Solution ID: 

Date Initiated: 

96-h LC50 (95% CL): 

Reference Toxicant Mean and Historical Range: 

Reference Toxicant CV(%): 

Test Results: 3o -~ i;l\Or-/ o..I\ f,/ a.:-/ 
/av /. lv(v) (CLtM.?(f, 

Reviewed by: Date reviewed: 

Version 1.4; Issued May 29, 2015. 
Nautilus Environmental Company Inc. 



\ 

ClienUProject#: 

Samplel.D. 

W.0.# 
RBT Batch#: 

Date Collected/Time: 

Date Setup/Time: 
Sample Setup By: 

96-Hour Rainbow Trout Toxicity Test Data Sheet 

1~Lk (ul\( ((AA~) 
(M-<;PD~ (,-!} -t:>IL II ?.5-IJ 

I/, n 83 

_t;..L-

Number FishNolume: 

7-d % Mortality: (;> 

10/10L 

Total Pre-aeration Time (mins): ____ '-fw...l'-----,-,,-------
Aeration rate adjusted to 6.5 ± 1 mUmin/L? (YIN): '/ 

Undiluted Sample WQ 
Parameters Initial WO Adjustment 30minWQ 

Temp °C / '/.~ / / 'f," 
/(), ~ / 

Thermometer: ( Eft 4f "L D.O. meter: 
pH meter: 

(, 
D.O. (mg/L) 

pH 
/v·'f 

~ '\) / s. t> 

Cond./Salinity: 2- Cond. (µSiem) 1.::ir1 I 1:i.n 
Salinity (ppt) fl .<1 I () " 

. 
Concentration #Survivors Jemperature (°C) Dissolved Oxygen (mg/L) pH Conductivity 

. Q/60(;) 1t,.o (µSiem) 

(% v/v) 1 2 4 24 48 72 96 0 24 48 72 96 0 24 48 72 96 0 24 48 72 96 0 96 

[ti 10 JO I (J i" /'( • ..> ~ 11·.i; ,, .. J /r.o , .. , qg L\ J 'i ·l q.~ 6·~ CZ l q (, 1 t.f 26 z. '\ 
(00 I i> ~ 3 1 /l/.J Pr.{ 1ri- /J.0 /:f/U 1~.J '1.~ c1.7i 9.1 ~:"; 2.0 g, I z.> g.~ g. J 1:it;l \ ·:i t,lf 

Initials !Vi.,. ;:c fc [\; lit. fl 6L. i:'L ~c "" C:L ;t1..- :Ul i> r ... 1'\i {L- ;;c. tYL- itt iUt 

Sample Description/Comments: ( \~C\.f' I (,, l.>Y \-<I~, ),.,,.._~ <>1~0\7ei t. .. -h <M \ l"~ tt I V' 0 ~ 1\ '.l>v\f 

Fish Description at 96 h Al\ S"fa(l/J\1111'~ f\Jh 1\\1~ t.hr 
"'~ 'ftM.tj\ 

Number of Stressed Fish at 96 h j 
) I' 

Other Observations: 
------------------------------------------------~ 

Reviewed by: ~ Date Reviewed: Dee:;... ~ 'Z,O tl! 

Version 2.4; Issued September 9, 2016 Nautilus Environmental Company Inc. 



Rainbow Trout Summary Sheet 

Client: 

Work Order No.: 

Sample Information: 

Sample ID: 

Sample Date: 

Date Received: 

Sample Volume: 

Other: 

Dilution Vilater: 

Te q~ Co cJ ( C 'YI"') 
1(; n.ig 

(M _ (( LWS-Nll II,.)_ /'<I 

/\lov 7-3 /I lo 

. I X. Z..o I 

j ·I 'g 
Start Date/Time: IV 011 ~ 

Test Species: Oncorhynchus mykiss 

· Test Validity Criteria: 
~ 90%1 control survival 

WQRanges: 
T ('C) = 15 ± 1; DO (mg/L) = 7.0 to 10.3; pH= 5.5 to 8.5 

Type: Dechlorinated Municipal Tap Water 
Hardness (mg/L CaC03): 

Alkalinity (mg/L CaC03): 

Test Organism Information: 

Batch No.: 

Source: 

No. FishNolume (L): 
Vqnt .. ~uve< / d<:tnJ IN\A.t /.I ,<'I; cl,ery 

(0 /(:> ( 

Loading Density (g/L): 

Mean Length ±SD (mm): 

Mean Weight ± SD (g): 
3! + I Range:_._3_,0_-_5_.5~--

Range: _o_. 2-_1~--c:._._~c_)..... __ _ 

Zinc Reference Toxicant Results: 

Reference Toxicant ID: 

Stock Solution ID: 

Date Initiated: 

96-h LC50 (95% CL): 

Reference Toxicant Mean and Historical Range: 
Reference Toxicant CV(%): 

Test Results: 

Reviewed by: Date reviewed: 

Version 1.4; Issued May 29, 2015. 
Nautilus EnvJronmental Company Inc. 



Client/Project#: 

Samplel.D. 

W.0.# 
RBT Batch#: 

Date Collected/Time· 

me: 
>By: 

: ll:ttAf 1.. 

r: "Z..-

Concentration 

(% v/v) 1 2 

{'4 I 

I.Ju 

Initials 

96-Hour Rainbow Trout Toxicity Test Data Sheet 

/0/io L T~d<- ( •cd ( CMJ) 
(/\l'l _ ( C 1- IN)_ 20 l (,II Z J _/J 

I/, cd'8 
110116(71) 

iv"" z ~liG Li:V-li--155 ~ 
/J,,.v:t.7UbltN l~oO~ 

'Cv 

D.O. meter: 1., 

pH meter: I 

Number FishNolume: 

7-d % Mortality: _____ o_· ---------

Total Pre-aeration Time (mins): ___ .:;l:.::v_· ---------

Aeration rate adjusted to 6.5 ± 1 mUmin/L? (YIN): '/ 

Undiluted Samr le WQ 
Parameters lnitialWQ Adjustment 30minWQ 

Temp °C I t1 . .;; / /14 ,0 
D.O. (mg/L) /<).\ / IQ.~ 

pH 1.q / .,, . 'l 
Cond. (µSiem) /"fl'"). I 11..f':\1-
Salinity (pp!) o ;l I/ J «;i. 

@f4\v 
#Survivors Temperature (0 C) Dissolved Oxygen (mg/L) pH Conductivity 

{f! 11:,.o(VH,:O (µSiem) 

4 24 48 72 96 0 24 48 72 96 0 24 48 72 96 0 24 48 72 96 0 96 

/0 I" /0 /0 .l't.~ ~ ,n .i;.1· s, [:(:;'> /0., O,J 'l '.6 "l. f, q,Z IC~ £.?, ('i 6·1 t.i it r; 
/0 (J 1 gii 14.• I~ 1r.1 /f.o i~cO 10-) 11 q 91l 1.'l 'l~ :i .q fl.\ i > g.z g.~ :.;;n,<JJ 1JS 1 

• "' 

!A... (,\,. n .. (-<- '{;\, IA &L ::'(., ('\, ist f__,l <;!,, f;c GL ;:1,, IA ""' ;-v u tfl o;:.c 

Sample Description/Comments: Cj-t•1.f 1 C~lor!-tH, 1-1' ft.vi~IM(c,·H~ 1 \"w "<\<:>.ir" 

A ' {I . . l"\OV""'-~\ l I -./ 

Fish Description at 96 h l I l~! ri!lv / ~ i;rb t\f\f<w- · Number of Stressed Fish at 96 h --"-·""------------

Other Observations: ~ 'O \'l.1,l \.., 11 cd (,Ii\ fb>v'V,..Jt . .\ {?:i Ci(,, h !)/'\. 

Reviewed by: ~ Date Reviewed: f2ee ·· ·=/- 'Z,.O[f.,,, 
I 

Version 2.4; Issued September 9, 2016 Nautilus Environmental Company Inc. 



Daphnia magna Summary Sheet 

Client: 

Work Order No.: 

Sample Information: 

Sample ID: 

Sample Date: 
Date Received: 

Sample Volume: 

Cl'\-Sf\:>_w;;_ ')O\\ol \ 23.-.i'l 
N'Qv~ Z.} \Ullfo 
N'?w.,,,J,,if ZS , -u>{ (o 

'2.. 'FI L' 

Test Organism Information: 

Broodstock No.: 

Age of young (Day O): <24 h 

Avg No. young per brood in previous 7 d: 

Mortality(%) in previous 7 d: 

Days to first brood: 

NaCl Reference Toxicant Results: 

Reference Toxicant ID: 

Stock Solution ID: 

Date Initiated: 

48-h LCSO (95% CL): 

0 

StartDatemme: No~~ 1.$ •. '1.olb @ \5?,o~ 
Test Species: __ _:D::;a"'p:!!hn~i!!a~m~a'l<g:!!n,,_a ___ _ 

Set up by: _\.:ol'-\_::,,_L"'-·----

Test Validity Criteria: 

~ 90% mean control survival and/or mobility and S2 
daphnids exibit immobility and/or mortality in any 

single control replicate, 

WQRanges: 
T (°C) = 20 ± 2; DO (mg/L) = 3.6 to 9.4; pH = 6 to 8.5 

\0 

Reference Toxicant Mean and Historical Range: Li;. I ( ). .. k S:-S) g/L NaCL 

Reference Toxicant CV(%): I \o --'--""'--------------

Test Results: 

Reviewed by: 

Version 1.5; Issued Sep. 30, 2015 

~tc..\\"\l 
';.yP'J'i~J, Q..1' 

'HI.. 
\ od(_, ( v\v'\ v"'-v\.-1\v-tJ $&.,tup\,e,.. 

' 

Date reviewed: 

Nautllus Environmental Company Inc. 



Freshwater Acute 

Client: 

Thermometer: ·\J·"41 ·_,:; DO meter: t>o -Z.,(). 

Concentration Number of No. 
Live Organisms Immobilized 

DO 

Rep 

A 

B 

c 
D 

A 
B 

c 
D 

A 
B 

c 
D 

A 
B 

c 
D 

A 

B 

c 
D 

A 
B 
c 
D 

Technician Initials 

24 

0 
10 

/0 

/0 
:::> 

Hardness* 

48 48 
{o 0 

fO 0 

/0 p; 

,,,, 0 

" 0 

"' .::> 

A!kalinitv" 
Concentration .. ,m /Las CaCo3l 

Control IMHWl 

Hin hest cone. 

Hardness adiusted 

Comments: 

Sample Description: . 

Batch#: 11 O°\ { bl1 

Reviewed by: 

loo .,~,-, ~ b'O 
q~o ,, "-lo 

- -----·· 

7-d previous# young/brood: !;($ 

@ 
V~rston 1.8; Issued February 29, 2016 

Start Date/Time: NOW!Mb,r [ u.S I 2,c;if;, e \ :;3 <:I.. 
No. Organisms/volume: -'1-=-0/'-=2'-"0"'0m=L _______ _ 

Test Organism: .:D,,,.m=ag.,n"'a,__ _______ _ 
Set up by: _ __..""--=~-------

pH meter: f11-I {?, Cond./Salinity: C -2// :S 

Temperature 
(oC) 

Dissolved oxygen 
(mg/L) 

pH Conductivity 
(µS/cm) 

Mortality: Heartbeat checked under microscope N-o 

Previous 7-d Mortality(%): 0 Day of 1st Brood.:_ -~(J_i> __ 

Date reviewed: __ _.~::...:::.-=.._-_"+.!.+-...:"21>=!..:( &::::.._ ____ _ 

Nautilus Environmental Company Inc. 



Daphnia magna Summary Sheet 

Client: 

Work Order No.: 

Sample Information: 

Sample ID: cl"'\_<.C\_w';:, _~lb\\ £,,).-N 
Sample Date: N'O~ L,') \ "U> l lo 
Date Received: N'Qw.,,,J.,;£ 2S 

1 
'U>'( \.i> 

Sample Volume: 2... Y I L 

Test Organism Information: 

Broodstock No.: 

Age of young (Day 0): <24 h 

Avg No. young per brood in previous 7 d: 

Mortality(%) in previous 7 d: 

Days to first brood: 

NaCl Reference Toxicant Results: 

Reference Toxicant ID: 

Stock Solution ID: 

Date Initiated: 

48-h LC50 (95% CL): 

l t> 

Test Species: ---=D'-'a"'p"'hn"'i"'"a"'m.:;a,,g"'n"'"a ___ _ 
Set up by: _'-.:.iN;:.ll-L"'-----

Test Validity Criteria: 

~ 90% mean control survival and/or mobility and S2 

daphnids exibit immobility and/or mortality In any 

single control replicate. 

WQRanges: 

T ('C) = 20 ± 2; DO (mg/L) = 3.6 to 9.4; pH " 6 to 8.5 

Reference Toxicant Mean and Historical Range: 4. I ( '3>- I- S: ~s) g/L NaCL 

Reference Toxicant CV(%): I \.o -"--"""--------------

Test Results: 

Reviewed by: Date reviewed: __ ~----_T_,__Pf>_l_(p_ 

Version 1.5; Issued Sep. 30, 2015 Nautilus Environmental Company Inc. 



Freshwater Acute 
48 Hour Toxicity Test Data Sheet 

Client: '\eek ( UVJ:>) Start Daternme: \\Jo,,.i!~r '2-S' ZA>tfu e \S soi. 
Sample ID: Cll:l-<<.\y='JcG-~lbl lLS..-J\J No. Organisms/volume:-'1"'0/-=20"'0"-m"'L"-------
Work Order No.: I bl2:n+- Test Organism: .=0"'.m"'a"'g'"'n""a _______ _ 

Set up by:_ ........ -'-..{.=---------

Thermometer: {f"41. -S DO meter: J>o --2f> 
Concentration 

oo 

Number of 
Live Organisms 

Rep 

A 

B 

c 
D 

A 

B 

c 
D 

A 

B 
c 
D 

A 

B 

c 
D 

A 
B 

c 
D 

A 
B 

c 
D 

24 48 
0 /D 

0 0 

10 to 

(0 /0 

(0 /0 
,o 0 

Technician Initials 

Hardness"' 

No. 
Immobilized 

48 
0 

6 

D 

0 
c 
J 

Alkalinitv• 

Concentration · '<m< /Las CaCo3\ 

Control fMHW) lOo (oi'i', 
Hiahest cone. "\qo '2.9, '-i 
Hardness adlusted - --......... 

Comments: 

Sample Description: . 

Batch#: 11 D°\ lb\~ 7-d previous# young/brood: \lj) 

Reviewed by: ~ 
Version 1.8; Issued February 29, 2016 

pH meter: prl-1f1 
Temperature 

('C) 

Temo f'C) 

DO (ma/Ll 

oH 

Cond (uS/cm 

Salinitv Inn!) 

Dissolved oxygen 
(mg/L) 

inma1 

·z,o..o 
C),Q 
-1, l 

I'-\: 'lio 

°'' 

Cond./Salinity: C-2} ') 

pH 

ustmenl 

/ 
/ 

/ 

Conductivity 
(µSiem) 

J-\utUSleu 1111\.J 

/ 

/ 

Mortality: Heartbeat checked under microscope rv O 

Previous 7-d Mortality(%): 0 Day of 1st Brood:_~[P __ _ 

Date reviewed: !).;k. · T ){)/ (p 

Nautilus Environmental Company Inc. 



Client: ·'(e cJ,( 

W.0.#: l "'12. '(9 'J Hardness and Alkalinity Datasheet 

Alkalinity Hardness 

Volume of 
Sample (ml) 0.02N (ml) of 0.02N Sample 0.01M Total 

Subsample Date Volume HCUH,S04 HCUH2S04 Total Alkalinity Volume EDTA Hardness 
Sample ID Date Measured (ml) used to pH 4.5 used to pH 4.2 (mg/lCaCO,) (ml) Used (ml) (mg/l CaCO,) Technician 

<-M-Nt>v-ws_ •• <,C:..111 ~'Z.<.i\r ·y., \ 5«+ I sJ .. 3o<.\ , /\Q) ~-/& 1'2. <, t (.., <.c, '\C' 
J..o ilr.,\\<..3.-N 

, 

k"1N1_Sfj)_ vtL '·~·:i-.11r ""'-'· i.;i;U t S,-o \l,.' \ 'Z.., 1 '7,WC~ Io <9 '1·~ "'l~o SS 
'lo> I b llY-1\l 

c M- C.C.\ _ ""<;.,. ~"'"' :i:sr u. M11,2S/k <;o l~- <f \Cf. ( 1,~~"' 1o<Y C)_<\ CJ(io S) 
"2.-0 I\, l \ '1-~ 

... ,...,...., 

fv\\-\• I ~ ··" '2.,-:; II c. ~" ,?,:5{ (.+., So '.Z,, s ~- (o Co'b i.:::n s.o ( DQ "(VIL 

Notes:© lYf\~q\_}o _-l QC) ,.,.L w I \)~ ~~ f" • 

Reviewed by: ~ Date Reviewed: ~ T ''Z..-0{ l,. 

Version 1.1 Issued July 28, 2016 Nautilus Environmental Company Inc. 



 
 

 
 

APPENDIX C – Chain-of-custody form 



Chain Of Custody Record I cocm, Page: I of I 

I Turnaround Time: 
PROJECT!CLJENT INFO LABORATORY OTHER INFO 

Facility Name Coal Mountain Operation Lab Name Na utl!us Environmental Send Invoice To 

Contact Name Carla Romero Contact Name Kr ysta Pearcy/Armando Tang Address 
Address 2261 Corbin Rd. Address 86 64 Commerce Court 

City Sparwood IProv. BC City I State 

Postal Code YOB 200 Country lcanada City Bu rnaby State BC Postal Code Connhy I 
Phone Number 250425 7377 Postal Code VS A4N7 Country !Canada Task Code 

Email EDD To Rick.Magliocco@teck.com Phone Number 6044208773 Shipping Company 

Don.Sacino@teck.com Email Address krv sta@nautilusenvironmental.com Tracking Number 
Carla.Romero@teck.com PO Number 421710 CC HardcopyTo 
Bob.Werner@Teck.com CC HardcopyTo 

SAMPLE DETAILS ANALYSIS REQUESTED ADDITIONAL INFORMATION 

~· \ 

Vi 
~ 

~ ~ ~ 
.--._) ~ ~ ·a 

~ "'"' - N 
5 ~ ~-

SiiM<t; • = • ' 
' 

~ .~ ~r;;g .'-J ' '" ~ >. .._. 
·E ·€a ~ 1> 0 ,-<;::: § 

~ ,::/j !':;'. .g ·~ ·..:: ..c ·- '..:: 

l~, ·a~~ 
~ -. ~ "' " 
~~~ ~ Time G=Grab #Of • • • .a ~ ~ -= = l:l \.:::! \.:'.:! SamoleID Matrix Date (24hc) C=Comp Cont. ~. 0 ~ • 0 

~., . .. ., . 
0 CM_ND2_WS_2!1161123_N WS Nov 23 2016 15:15 G 3 

. 6.5 jJ.5 20L+2L containers 

~. ' x 

~ CM_SPD_WS_20161123_N ws Nov 232016 15:00 G 3 ' x 6.b ~-5 20L+2L coatainers 
-

3 l CM_CC1_WS_20161123_N ws Nov 23 2016 14:35 G 3 
·~ ' 

. 

(,~ ' ::> l>.5 20L+2L containers x 

;; - Q"_M9E::lllS~Oi&tl23 ti ,_,,. N<> " '" -14;.l.i. -~ -4- .";,;{<,~ ---- .___,- :i!0L :H:;cmn.1h1~1s 

Y>m-01 f.u.;t,cJ., ?!{)fl"' c:4e.ul ~ W., V~T/,,,_ ~- :-;(:' 

iC 
,,,_ ,,,__ 

,, G3 00 - ~ 

' '' " " " " - ·-~ ~ --
·c 

Additional Comments/Special Instructions Relinquished By/Affiliation Date Time Accepted By/Affiliation Date Time Sample Receipt Conditions 

(j) (t~o.(, (<>\<>t\e.;.<;1 <;ow.<-
n.J,,. n "IJttl/_) 'f<1_11L,''Y/f/',J,.-,\.j' tJbV'25 II l. 11'1·3~ YIN YIN YIN 

~---
I. 

f ' YIN YIN YIN 
i OJI''\ ; ""- \ti.:t '1. 1 I'\• '> C\ ~"-' ' ' " 

rv Y - 11/cUt Y?tYV16i»i01\J YIN YIN YIN -

~ (leM1 (;,\01!<«£' '),"""" YIN YIN YIN 
• tj 

j,;;..-i\w\"-t «1 •U Jd,_;w,(', l-' ·" .. 
= .~ " Sampler's Name D. Sacino/B. Werner Mobile# .5 = 

/"') 
0 

~ (lut~i foi.>de<i I ~1~ ~ ~ • (/ /_ /}<>--. - E -a -a ~ 

, ,,_,.-t; ("'·' tti e5, l'I" "'~"""'' Sampler's Signature 11123/2016 17:00:00 PM • E E ~ ) Date/Time "' • • "' "' . ~ 



 
 

 
 

END OF REPORT 



 

 
8664 Commerce Court, Burnaby, BC V5A 4N7 

 

 

 

Acute Toxicity Test Results 

Samples collected November 30, 2016 
 

Final Report 
 

March 29, 2017 

 
 
 
 
 

Submitted to:    Teck Coal / Coal Mountain Operations 
Sparwood, BC 



 
 

 
WO#161315 - 161316 Nautilus Environmental Company Inc. 1 
 

SAMPLE INFORMATION 

Sample ID 

Dates 
Receipt 
temp. Collected Received 

Rainbow 
trout 

test initiation 

Daphnia 
magna  

test initiation 

CM_SPD_WS_20161130_N 30-Nov-16 
at 1340h 

02-Dec-16 
at 1050h 

05-Dec-16 at 
1100h 

02-Dec-16 at 
1445h 7.5°C 

CM_CC1_WS_20161130_N 30-Nov-16 
at 1312h 

02-Dec-16 
at 1050h 

05-Dec-16 at 
1100h 

02-Dec-16 at 
1445h 7.5°C 

CM_CCPD_WS_20161130_N 30-Nov-16 
at 1200h 

02-Dec-16 
at 1050h 

05-Dec-16 at 
1100h 

02-Dec-16 at 
1445h 7.5°C 

 

TESTS 

• Rainbow trout 96-h single concentration screening test  
• Daphnia magna 48-h single concentration screening test  

 

RESULTS 

Toxicity test results 

Sample ID Percent mortality in 100% (v/v) sample  
Rainbow trout Daphnia magna 

CM_SPD_WS_20161130_N 0 0 

CM_CC1_WS_20161130_N 0 0 

CM_CCPD_WS_20161130_N 0 0 

 

Data for all samples listed on the chain of custody have been provided in a separate report. 

 

 
 
 

QA/QC 



 
 

 
WO#161315 - 161316 Nautilus Environmental Company Inc. 2 
 

QA/QC summary Rainbow trout Daphnia magna 
Reference toxicant LC50 (95% CI) 39.4 (32.2 – 48.4) µg/L Zn1 3.9 (2.8 – 5.5) g/L NaCl2 

Reference toxicant historical mean  
(2 SD range) 58.3 (21.0 – 161.7) µg/L Zn 4.1 (3.1 – 5.5) g/L NaCl 

Reference toxicant CV 66% 16% 

Organism health history Acceptable Acceptable 

Protocol deviations None None 

Water quality range deviations None None 

Control performance Acceptable Acceptable 

Test performance Valid Valid 
1 Test date: December 2, 2016;  2 Test date November 23, 2016, LC = Lethal Concentration, SD = Standard Deviation,  
CV = Coefficient of Variation 
 
 
 
 

       
Report By:  Reviewed By: 
Yvonne Lam, B.Sc.  Edmund Canaria, R.P.Bio 
Laboratory Biologist  Senior Analyst 

 

 

 

 

 
 
This report has been prepared by Nautilus Environmental Company Inc. based on data and/or samples 
provided by our client and the results of this study are for their sole benefit.  Any reliance on the data by a 
third party is at the sole and exclusive risk of that party.  The results presented here relate only to the 
samples tested. 



 
 

 
 

 

APPENDIX A – Summary of test conditions 



 
 

 
 

Table 1. Summary of test conditions: 96-h rainbow trout (Oncorhynchus mykiss) 
single concentration test. 

Test species Oncorhynchus mykiss 
Organism source Hatchery  
Organism age Juvenile 
Test type Static 
Test duration 96 hours 
Test vessel 20-L glass aquarium 
Test volume 10 to 20 L (depending on size of fish) 
Test solution depth ≥15 cm 
Test concentrations 100% (undiluted) sample, plus laboratory control 
Test replicates 1 per treatment 
Number of organisms 10 per replicate 
Control/dilution water Dechlorinated Metro Vancouver municipal tapwater 
Test solution renewal None 
Test temperature 15 ± 1°C 
Feeding None 
Light intensity 100 to 500 lux 
Photoperiod 16 hours light / 8 hours dark 
Aeration 6.5 ± 1 mL/min/L 

Test measurements 

Temperature, dissolved oxygen and pH measured daily; 
salinity measured in the undiluted sample at test initiation; 
conductivity measured at test initiation and termination; 
survival checked daily 

Test protocol 
Environment Canada (2000), EPS 1/RM/13, with 2007 & 2016 
amendments 

Test endpoints Survival 
Test acceptability criterion for controls Survival ≥90% 
Reference toxicant Zinc (added as ZnCl2) 

  



 
 

 
 

Table 2. Summary of test conditions: 48-h Daphnia magna single concentration test. 

Test species Daphnia magna 
Organism source In-house culture 
Organism age <24-hour old neonates 
Test type Static 
Test duration 48 hours 
Test vessel 250-mL glass beaker 
Test volume 200 mL 
Test solution depth 6 cm 
Test concentrations 100% (undiluted) sample, plus laboratory control 
Test replicates 3 per treatment 
Number of organisms 10 per replicate 
Control/dilution water Moderately-hard reconstituted water + 2.5 µg/L Se 
Test solution renewal None 
Test temperature 20 ± 2°C 
Feeding None 
Light intensity 400 to 800 lux 
Photoperiod 16 hours light / 8 hours dark 
Aeration None 

Test measurements 

Temperature, dissolved oxygen and pH measured daily; 
salinity, hardness and alkalinity measured in the undiluted 
sample at test initiation; conductivity measured at test 
initiation and termination; survival checked daily 

Test protocol 
Environment Canada (2000), EPS 1/RM/14, with 2016 
amendments 

Test endpoints Survival  
Test acceptability criterion for controls Survival ≥90% 
Reference toxicant Sodium chloride (NaCl) 

 



 
 

 
 

APPENDIX B – Toxicity test data 



Rainbow Trout Summary Sheet 

Client: 

Work Order No.: 

Sample Information: 

Sample ID: 

Sample Date: 

Date Received: 

Sample Volume: 

Other. 

Dilution Water: 

T e_ck lac,\ ( (i\11\)) 

ib I~/) 

C /l.'1- IpiJ _h,S- t.o it 11 Jo .LJ 

/.Jo~ 5o //(, 
,))·H )_, I I to 

i X2-' L 

Start Date/Time: 

Test Species: Oncorhynchus mykiss 

Test Validity Criteria: 

~ 90o/o control survival 

WQRanges: 

T ("C) = 15 ± 1; DO (mg/L) = 7.0 to 10.3; pH= 5.5 to 8.5 

Type: Dechlorinated Municipal Tap Water 
Hardness (mg/L CaC03): q 
Alkalinity (mg/L CaC03): 5 

Test Organism Information: 

Batch No.: 

Source: 

No. FishNolume (L): 

Loading Density (g/L): 

Mean Length ±SD (mm): 

Mean Weight± SD (g): 

VC\t.(ol\vev 15\C\•1rl Tni\,i Htl..t<he"/ 
i 0 I<> 

o -'JI 
Ju .! 1 Range: __ . _'l_,1_-_'f_l-___ _ 

O , 3 \ !: <> · u 3 Range: _o_. 2_7-'----·_o_._J_,)~--

Zinc Reference Toxicant Results: 

Reference Toxicant ID: 

Stock Solution ID: 11PZ.n oz_ 
Date Initiated: 

96-h LC50 (95% CL): 

Reference Toxicant Mean and Historical Range: 

Reference Toxicant CV (% ): 

Test Results: 

Reviewed by: 

o_-\: '\6h ·,o jl-.R_ VAQ,l\~ 
I 0 <>'1~ Cvi1.) >.c,;.p<,.C 

Date reviewed: ~ ;-::i,
1 

Poi (p 

Version 1.4; Issued May 29, 2015. Nauti!Us Environmental Company Inc. 



96-Hour Rainbow Trout Toxicity Test Data Sheet 

Client/Project#: 

Sample l.D. 

W.0.# 
RBT Batch#: 

Date Collected/Time: 

Date Setup/Time: 
Sample Setup By: 

Thermometer: ( E f< it 2. 

Cond./Salinity: 2. 

7 e de (~q I ( (/V\0) 

(!\!\_~PD- iN (.<-~I b 11 Jo ..17 
fl I ?Lr 
ll<Jq/b{tJ 

D.O. meter: 
pH meter: 

t!(fol, 

2. 

Number FishNolume: I 0/10/,., 
7-d % Mortality: ____ ..1.i..:.·_,, ________ _ 

Total Pre-aeration Time (mins): ____ ......,u,_ ________ _ 

Aeration rate adjusted to 6.5 ± 1 ml/minll? (YIN): y 
I 

Undiluted Samnle WQ 
Parameters Initial WO Adjustment 30minWQ 

Temp °C l'l.o / /'/. 0 

D.O. (mglL) •t. 9 / q. 'b 
pH 'r.8 / ':/ . {) 

Cond. (µSiem) l'i''t 5 // 1'14 l 
Salinity (ppt) /. () ( l. C) 

Concentration #Survivors Temperature (°C) Dissolved Oxygen (mglL) pH Conductivity 
(µSiem) 

(% v/v) 1 2 4 24 48 72 96 0 24 48 72 96 0 24 48 72 96 0 24 48 72 96 0 96 

C+I JO \o \0 1-> /~."' 1s:.1J iJ~· N;<'\ ,,,,, )0) q,g q.i l,,_o Jd.o ,, I,. i (1 &,<! 6- 9 LY 31 
loo I "{J I ti \o 1u IV,o '.(,!> vs.o \lf.\ /;"-' ~.i 1. 'I qz o I jOJ,) 1-~ g"" g 2- il, ']__ ~, 11~1 IZ~S 

Initials "" f;\, \tl.t J'{. tl ,, 0. .\ ".\.. ;;<- fl tL \fa {1.t,\. i//.. Ji:l "'' ~\, \]\\M .fl. Sl ti.-

Sample Description/Comments: Lf{•'IY 1 (,/.ri<l~, IJ~ od"'"'r 1 No• p11;..,-f.'l..t"\/ede 
I 

Fish Description at 96 h All l.·s~ o1pp-<t•< M•r*'e' I Number of Stressed Fish at 96 h 7 

Other Observations::_----------------------------------------------

Reviewed by: ~ Date Reviewed: ~· I:> 'Pr; I lP 

Version 2.4; Issued September 9, 2016 Nautilus Environmental Company Inc. 



Rainbow Trout Summary Sheet 

Client: 

Work Order No.: 

Sample Information: 

Sample ID: C.11_Cll-"'-!~-1-1\lHJ.J_iJ 
Sample Date: /Jov ]O //(, 
Date Received: 

Sample Volume: 

Other: 

Dilution Water: 

Start Date/Time: 

Test Species: Oncorhynchus mykiss 

Test Validity Criteria: 

;:: 90%> control survival 

WQ Ranges: 

T (°C) = 15±1; DO (mg/L) = 7.0 to 10.3; pH= 5.5 to 8.5 

Type: Dechlorinated Municipal Tap Water 
Hardness (mg/L CaC03): 

Alkalinity (mg/L CaC03): s 

Test Organism Information: 

Batch No.: 

Source: 

No. FishNolume (L): 
VoJ1<0L\V€t 1s\0nrl TnH,i tioJche"/ 

I 0 i0 l-
Loading Density (g/L): 0 '3 J 
Mean Length ±SD (mm): 31 .! I 
Mean Weight± SD (g): 7 + ... v d \ - \.J.i» 

Zinc Reference Toxicant Results: 

Reference Toxicant ID: i(T?n50 
Stock Solution ID: / rp Z.n 02_ 
Date Initiated: Dr:c2//b 
96-h LCSO (95% CL): 

Reference Toxicant Mean and Historical Range: 

Reference Toxicant CV(%): 

Test Results: 100 '/. 
tv I• 

Range: _-_L_1_-_J_i,___ __ 
Range: .......00_, "l_! _---00_.,_J _,,'!-__ _ 

'\b \,., 't 11 VACI i!Vfte\ . 
l lil'd" (vi~ ':;"'-'"'f'\e... 

Reviewed by: Date reviewed: 1)26- 1 :e, Vfll V 

Version 1A; Issued May 29, 2015. Nautilus Environmental Company Inc, 



Client/Project#: 
Sample l.D. 

W.0.# 
RBT Batch#: 

Date Collected/Time: 
Date Setup/Time: 
Sample Setup By: 

Thermometer: C ti(# 2. 
Cond./Salinity: 2. 

Concentration 

(% v/v) 1 2 

L 11 
/00 

Initials 

96-Hour Rainbow Trout Toxicity Test Data Sheet 

T \'Ck (.,o\ I { LN\0) Number FishNolume: I 0 I \J L-
C fri- ( C 1-W S. Z<>lllJ.Z,o ... 1J 7-d % Mortality: ___ ,...t-:·c..:•-'--------

1 i I~ I J Total Pre-aeration Time (mins): J v 
I} !.> q I ~ ( 11 Aeration rate adjusted to 6.5 ± 1 ml_/_m-in-/L-?~. ""'<v""tN_)_: --------v 

A.; o v jQ J(, c IJ/z.. 
/)e_t5/}I.:, (ClJ (/170{.. 

EG fJ ~ 

D.O. meter: 
pH meter: 

l.. 

I 

Parameters 

Temp °C 

D.O. (mg/L) 

pH 

Cond. (µSiem) 

Salinity (ppt) 

Undiluted Same le WO 
Initial WO Adjustment 30minWQ 

!'/ .• / l'I .• 
'-!. g / q.'() 
'f. R / .,,. . "I 

,..,~. 15"10 / rs?; re, 
o.8 / O· l'I 

#Survivors · Temperature {°C) Dissolved Oxygen (mg/L) pH Conductivity 
(µSiem) 

4 24 48 72 96 0 24 48 72 96 0 24 48 72 96 0 24 48 72 96 0 96 
/~ 1J \o /0 /1.o /f .. • ii;.() l~ p.• /0 J 'f, 1 1.z (i.'\ ").~ t. 1 /. g 61 (o g ~ :j 2} JI 
fu ·u to ;u i'f.o 1s:~ 1r~ \ N.C 1r.• ~.i 1.z 'l. 'Z l'lr~ " 1. (1 1.1 & I 1.r tt .. n ... 7 /..- /.;·Ji 14tY 

(' ~l. 'l,Wv ·p:A. fl... (l i~ '\""'- 'G'A tl [t i.l.- '(4.1._ Wt tl ~( iL ''fl.v..._ PL ['.(.. <{ 

Sample Description/Comments: ( f.u .. , C,/ •. /-<:<1/. /J, i,e.d ?c ..... tt,-! rr. /Jv o ~~ct• 

Fish Description at 96 h J.l // f,' J 4 A pp th• II\,,"""'- • / Number of Stressed Fish at 96 h ~ 
.~ 

Other Observations: 
~~~~~~~~~~~~~~~~~~~--~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-

Reviewed by: ~ Date Reviewed: lJec.. /~. 1?1J l& 

Version 2.4; Issued September 9, 2016 Nautilus Environmental Company Inc. 



Rainbow Trout Summary Sheet 

Client: Start Date/Time: 
\)ec 5 

Work Order No.: Test Species: Oncorhvnchus mykiss 

Sample Information: 

Sample ID: 

Sample Date: 

LIVI-(, tf~-1,v~ _<.!Jib 11Jo../J 
brov 3u /I(, 

Test Validity Criteria: 

, 2: 90°/o control survival 

WQ Ranges: 

T (°C) = 15±1; DO (mg/L) = 7.0 to 10.3; pH= 5.5 to 8.5 

Date Received: 

Sample Volume: \ X 1-0 L 
Other: 

Dilution Water: 

Type: Dechlorinated Municipal Tap Water 
Hardness (mg/L CaC03): 

Alkalinity (mg/L CaC03): s 

Test Organism Information: 

Batch No.: 

Source: 

No. FishNolume (L): 

Loading Density (g/L): 

Mean Length ±SD (mm): 

Mean Weight± SD (g): 

Vo,ncol\vfv 15\0,"lrl TroL1i Htl..\(he"/ 
I 0 joL 

Jo .! I 

Zinc Reference Toxicant Results: 

Reference Toxicant ID: 

Stock Solution ID: 1fc,Z_r102_ 

Date Initiated: Deel//?, 
96-h LCSO (95% CL): 39 't c sz.,2- LJS.'+) ""..'.lie.in 

Range: · i 1 - )1...

Range: J,>.') -· O· 'I: I 

Reference Toxicant Mean and Historical Range: 58 's ( 2_ I . o - I b I, i ) t13 / L i':_,, 

Reference Toxicant CV(%): 

Test Results: /al.> 0 
o Sv.vvi'v-a I 11:1 ~~ (,..,wv) ;., ·fl,z "'"":/;{"'f'cl /JJ I (11/,,) 

s~""pl~. ri'h 1"'..0rl'c.f\-'<'1 ">f '161,, ;,A -fkl. ;M,Qli\~ (o<:i'k ~Iv) 

Reviewed by: 

so.Mfle.. 

@-= Date reviewed: ~ i "'3 1 ?tJ il.o 

Version 1.4; Issued May 29, 2015. Nautilus Environmental Company Inc. 



Client/Project#: 

Sample l.D. 

W.0.# 
RBT Batch#: 

Date Collected/Time: 

Date Setup/Time: 
Sample Setup By: 

96-Hour Rainbow Trout Toxicity Test Data Sheet 

-~ l k (,;) td { (,>I) .:J) Number FishNolume: I 0 Ii O L 
(!II) - ( (po -IVS -2• 1 £II ,l'o-iJ 7-d % Mortality: CL k / .,; 

/(; 111<; Total Pre-aeration Time (mins): ---~()'-----------
// o / ' 1J Aeration rate adjusted to 6.5 ± 1 mL/min/L? (YIN): --1-'-----

t:< IH c~O fJu\{jrJ/lb 0 l"''"h 
J) et S I 16 @i_ fl oo L Undiluted Samole WO 

£(.. /J<, Parameters Initial WO Adjustment 30minWQ 

Temp °C 14. 0 / I '-f.<> 
I 

Thermometer: ( f /?. :# Z. D.O. meter: 
pH meter: 

'2. 
D.O. (mg/L) 

pH 
9.9 -::;;y .J.JX) ? ' 8 
i:+. f, / '1-. '1 

Cond./Salinity: z_ Cond. (µSiem) 158'-1 I 159 '2-. 
Salinity (ppt) 0· f::! I O·B 

Concentration # SuNivors Temperature (0 C) Dissolved Oxygen (mg/L) pH Conductivity 
(µSiem) 

--
(% v/v) 1 2 4 24 48 72 96 0 24 48 72 96 0 24 48 . 72 96 0 24 48 72 96 0 96 
( f I 1 v /0 lo /Q J1,v ,~-.. 15.0 ii.\;<; J.:S~.., I Cl·' q,g ~- g l'\ q.~ (:, «! 63 6-''i Co') b 1 'l.'f "? \ 
I oe> Io 10 0 0 II./., IJ.• I~ 1'!( 1•~0 'l.& 1.1 T• i ',,. 1.1 lt z v 2 " .s &?... eg, ).,- 1r?t. I ~;it 

-

Initials p, £"1- v, <,,,}. '11/1. tl a \;c ~\V\L '(ii. ft Ct fL- 'l'-"L t.L H ,;'.l H '('-<A._ ~t i::.~ 'It<-

Sample Description/Comments: [I trl' 1 (oi~rl((~1 (...i, 1~ 8",-j;r,"'(,:;-fe<, fJo od,11r · ,- --- ' 

Fish Description at 96 h Ai1 f11~ ttrP <11 • 1"• rt-w-l Number of Stressed Fish at 96 h .JS' 
Other ObseNations:: ______________________________________________ _ 

Reviewed by: ~- Date Reviewed: ~- i >:f!, "2-0i l,t> 

Version 2.4; Issued September 9, 2016 Nautilus Environmental Company Inc. 



Daphnia magna Summary Sheet 

Client: 
Work Order No.: 

Sample Information: 

Sample ID: 
Sample Date: 
Date Received: 

CV"\-51'D~W5. _ u, i I. I\ ?,o-.'\I 

N'O~"""" c 3o1 'Ul IC.. 
\)!cgM}ov 'L1 ~lb 

Sample Volume: '1_, )< 1 L.-

Test Organism Information: 

Start Daterfime: \)eg"" Y ( ~ 'Uil b @ t.-<f'-\'.S~ 
Test Species: __ ""O:;oa.,,ph"'n"'ia._,m=ag"-n"'a'----

Set up by: __ \,,_!'-":..:.L:::_ __ _ 

Test Validity Criteria: 

~ 90% mean control survival and/or mobility and :S2 
daphnids exibit immobility and/or mortality in any 

single control replicate. 

WQRanges: 
T (°C) = 20 ± 2; 00 (mg/L) = 3.6 to 9.4; pH = 6 to 8.5 

Broodstock No.: \\o"J 11,,f\ 
Age of young (Day 0): <24 h 

Avg No. young per brood in previous 7 d: 
Mortality(%) in previous 7 d: 0 
Days to first brood: 0 

NaCl Reference Toxicant Results: 

Reference Toxicant ID: 
Stock Solution ID: 
Date Initiated: 

48-h LCSO (95% CL): 

Nov-Q..~r ']..::,, L.A>\\Q 
·:,_'-\ ( '2_, '3 - $._ S) g/LNaCL 

Reference Toxicant Mean and Historical Range: L.\. \ ( ;. \ - S. S) g/L NaCL 

Reference Toxicant CV(%): lo 
--"-"'-----------~ 

Test Results: 

Reviewed by: Date reviewed: 

Vers·1on 1.5; Issued Sep. 30, 2015 Nautilus Environmental Company Inc. 



Fre$hwaterAcllte 
48 HourToxicityTestDataSheet 

Client: leek C c_;v\J:> ., 
Sample ID: cv.,_ Sf'l) w> 2..oibl\30-f'J 

Work Order No.: _i._.b ..... 1~>"-I _,,6~-------~ 

Thermometer: Terna - 1 / 

' 
DO meter: lJc -2/ 1 

I 

Start Date/Time: l).ce~~ 2-, z,.,.1 e:.@ I "f'-i.S t._ 
No. Organisms/volume: _:1.::0l200m==L,__ _____ _ 

Test Organism:-=D"".lllB!=a.,.,na=-------
Set up by:--''"""'-------~ 

pH meter: 'iJH - I/ 3 CondJSalinity: (.-U $ 
~ r T 

Number of No. Temperature Dissolved oxygen pH Conductivity 
(µSiem} Live Organisms 

Rep 
Immobilized 

24 48 48 

A /D /0 [> 

B tD lo 0 

c (0 Io 
D 

A I" /0 D 

B )0 I 0 0 

c ID 0 

D 
A 

B 

c 
D 
A 

B 

c 
D 

A 
B 

c 
D 

A 
B 
c 
D 

Technician Initials 

Hardness* 

Concentration •1 ... as ca"~"" 
Control lMHWl i-oO 1l. 
Hiahest cone. ?1.0. '7.-'LO 

Hardness adius!ed ------·-

Comments: 

Sample Description: 

Batch#: i l 0 "l I fo f'\ 7-<I prellious#younglbrood: -Z-\ 

Reviewed by: ~ 
Version 1.8; 1ssued Februaty 29, 2016 

("C} (mg/L} 

M~ ~~~E!i:!·ul)C\tlr microscQJ,>e I' 6 

solt.v..-
1 

Ao·. ,ngrt\c,_,lq{.(':"> 

Date reviewed: __ _,~"--'--·· .... 1...::-3-1-1-Pti ... · ..... .!.,;! v:...· ------.... 



Daphnia magna Summary Sheet 

Client: 

Work Order No.: 

Sample Information: 

Sample ID: 

Sample Date: 

Date Received: 

Ci'\ (.( \_ws,_?...Dli,,l\~O-fl.) 
N'oll-llf\/\.b.lr ~ c I U,[ (, 

D,gqiMJMr 2., Z,Dlb 
'2.... y IL. , Sample Volume: 

Test Organism Information: 

Broodstock No.: 

Age of young (Day O): <24 h 
Avg No. young per brood in previous 7 d: 
Mortality(%) in previous 7 d: 

Days to first brood: 

NaCl Reference Toxicant Results: 

Reference Toxicant ID: 
Stock Solution ID: 

0 

0 

Start DatefTime: D.ec2MW- 2. I l,.d. 0 e I l\l\S~ 
Test Species: __ _,O"'a"'p"'h'"m"'·a-'-m"'a"'g"'n"'a ___ _ 

Set up by: __ '\~\~\(.,,~----

Test Validity Criteria: 

~ 90% mean control survival and/or mobility and :S2 
daphnids exibit immobility and/or mortality in any 
single control replicate. 

WQRanges: 

T (°C) = 20 ± 2; DO (mg/L) = 3.6 to 9.4; pH = 6 to 8.5 

Date Initiated: No\i'Q.. ~r '2-:., 1 "l.A> \ lo 
·;,,") ('2..'2,·- S~S) g/LNaCL 48-h LCSO (95% CL): 

Reference Toxicant Mean and Historical Range: Lt. 1 (;.I - S. S) g/L NaCL 

Reference Toxicant CV(%): !~ ---'-"''-----------

Test Results: 

Reviewed by: Date reviewed: 

Version 1.5; Issued Sep. 30, 2015 
Nautilus Environmental Company Inc, 



Freshwater Acute 
48 Hour Toxicity Test Data Sheet 

Client: \eek (Cffe!.:>'\ StartDatefTime: D-tc.t~ ~ ~ <e.. l'-i<.f~ 
sample ID: CM--C< \_cw 5 - i-Ol'L I\ ~o~IJ No. Organisms/volume: _,_10:/20=0"-'m"'L'---~----
Work Order No.: I b I 31C::. TestOrganism:..:D,,,.m"-'a"!g"'n"'a _______ _ 

Thermometer: T l!lv>IJ - 1 I 
• 

DO meter: i)o -i/ 3 
I 

Set up by: _ _._....,l _______ _ 

pH meter: 'iJ/I - t / 3 CondJSalinity: _.=.(,_-""U,__,,,_$_ 
~ I / 

Number of No. Temperature Dissolved oxygen pH Conductivity 
Live Organisms Immobilized 

Rep 
24 48 48 

A !9 10 D 

B 0 (0 0 

c /0 /0 D 

D 

A /9 lo 0 

B 10 /fJ 0 

c /o /!? 0 

D 
A 

B 

c 
D 

A 

B 
c 
D 

A 
B 
c 
D 

A 
B 

c 
D 

Technician Initials """' 
,... 

Hardness"' Alkafi""' .. 

Concentration •1mc IL as cacoa1 

Control IMHW\ i<CP 
....,(,.. 

Hiahest cone. '<, '10 I '9. Cl 
Hardness adiusted 

Comments: 

Sample Description: duJ' 
1 

M c~f..ur 1 /LO 

Batch#: \I 19'\ I lo~ 7-d previous#younglbrood: t,,O 

Reviewed by: ~ 
Version 1.S; Issued February 29, 2016 

(°C) (mglL) (µSiem) 

" ·• 
Temo 1°c1 -u>.S / 
DOlmnn \ <t.o / 

/ 

'H V1 /' 
Cond loS/cm · lS't"I / 
Safin''" '""ti D~ / 

Mortality: Heartbeat checketj under microscape 

o<lo...if' I AO psrt1ev\t:1.fe> 
0 i·~ Previous 7-d Mortalify (%): ___ . __ Day of 1st Brood: __ v~-

Date reviewed: ~- 14, '#ol l.t> 
---'----'--'--'---"--------



Daphnia magna Summary Sheet 

Client: 
Work Order No.: 

Sample Information: 

Sample ID: 

Sample Date: 
Date Received: 

CV'\-Cl.f't>-WS-Y>ll. \\ ~o_,,J 
·....:/> IW~r ':,O 1-o~b 
Q.{u.~ 'L ! {eit, 

'2- '-/ l L.. Sample Volume: 

Test Organism Information: 

Brood stock No.: 
Age of young (Day 0): <24 h 

Avg No. young per brood in previous 7 d: 
Mortality(%) in previous 7 d: 
Days to first brood: 

NaCl Reference Toxicant Results: 

Reference Toxicant JD: 
Stock Solution ID: 

0 

Start DatefTime: f?o<0Mb2 r '1- f '2.o!b 
Test Species: __ _,,o"'a""phe.cn"'ia'-'m=ag""n"'a'----

Set up by: __ 'l..1.:.V:.!.\l'=-----

Test Validity Criteria: 

~ 90% mean control survival and/or mobility and S2 
daphnids exibit immobility and/or mortality in any 
single control replicate. 

WQRanges: 
T ('C) = 20 ± 2; DO (mg/L) = 3.6 to 9.4; pH = 6 to 8.5 

Date Initiated: No~~r '2.-;,, U>l\o 
48-h LCSO (95% CL): ''?;"'-\ ( 'l_, '(I,·· S. $) g/LNaCL 

Reference Toxicant Mean and Historical Range: Lt- I ( ;, \ ·- S. S) g/L NaCL 

Reference Toxicant CV(%): \o --'-'"-------------

Test Results: 

Reviewed by: Date reviewed: 

Version 1.5; Issued Sep. 30, 2015 Nautilus Environmental Company Inc. 



Freshwater Acute 
48 Hour Toxicity Test Data Sheet 

Ctl-\0\ StartDatefrune: ~U""-"~r- 2., UL6<2 i'-f'f5i-i Client '\ec.,k 
Sample ID: Gv\.--CC.t'fi-'tJ;;._ i.o1\0ir~o-t3 No. Oiganisms/volume: __,1,.,_0/200m~::.!.!!:L _____ _ 

Work Order No.: i~isH .. 

Thermometer: Tei..8 - 1/ 
l 

DO meter: /Jc -y3 
~;:ceGP)" 

Number of No. 
Live Organisms Immobilized 

Rep 
24 48 48 

1-o;J, A ·o /o 0 

B I) JO D 

c JO Jo ·o 

D 

lo::> A Jo 10 0 

B 0 /9 0 

c /? IP 0 

D 
A 

6 
c 
D 

A 
B 

c 
D 

A 
6 
c 
D 

A 

B 
c 
D 

Technician Initials f't..,, A-

Comments; 

Sample Description: 

Test Oiganism:_,,D~.mag"?'!'.:na,,_ _____ _ 
Set up by:_'M.._·.._c.;;._ ______ _ 

pH meter: '1111 - t /3 CondJSalinity: G- ii.$ 
/ I 7 

T ernperature Dissolved oxygen pH Conductivity 
(°C} (mg/L} (µSiem} 

M~ity: Heartl!<!at!lfl~~·u!JCler mi~pe ,; 0 

oOc<>'-""\ ""' p;rflw\~S-
Batch#: I\ oj ! la !> 7-<i previous# youngibrood: 1.o Previous7-<ilil!Olt;!lity{%): 0 ~of1~fill!)q(!:~"-t o __ _ 

Reviewed by; ~ Date reviewed: ~ • I :3; VOi (,, 
---"-----.l.-.-'----~ 

Version 1.8; Issued February 29. 2016 



Client: ·\('.cit( 

W.0.#: \ L \ 3 \ ~ Hardness and Alkalinity Datasheet 

Alkalinitv Hardness 

Volume of 
Sample (ml) 0.02N (ml) of 0.02N Sample 0.01M Total 

Subsample Date Volume HCUH2SO, HCUH2S04 Total Alkalinity Volume EDTA Hardness 
Sample ID Date Measured (ml) used to pH 4.5 used to pH 4.2 (mg/lCaC03) (ml) Used (ml) (mg/l CaC03) Technician 

C!Vl..lll .W.L !)..., 2../f ~ !lot. 211 '" I O(f) cl.\) 1.1 1~0 ; 0 (J) g.1 s:i o E'.1.. 
.20\/, 11 Z.o~tJ 

c f\'\ .• sv P •. ws. .. n,,, :).,{I(,, hor 7../( (,. /0 (J) 1.4- J.(, ,'.l;l.O ro© ;., ~10 ,..., 
iDibll~D-N 

[/)\...l>J'i)2 .W 5- ~r :i..11 (, ,.,.,_,)((. IV(JJ ~-1 z.. "I .J. )0 10 w 3.1 31 () I[(, 

1->' l I. 1 1 ·~u...-N 

l £\II _ttP !).w) hDn/l .. fl (, "'"· 'Z..((t. 
10 (!,! 1.< 1.l ;;.'to r-:i© Q.1 JI\) f"'-' 

-· z.01 l, \ f:;,uJ 

fv\ \-\\. I f"loc/J-11<~ !')p/l lfl, S'> -;«\ a.o I{~ -so S.o lO'> \.f 'i<..... 

~ 

Notes:©\){\~ fo j;::,o 1">l.. w! .. \)~ W«.f~f". 

Reviewed by: ~ Date Reviewed: Dee:: · ( "2--, -~I (e 

Version 1.1 Issued July 28, 2016 Nautilus Environmental Company Inc. 



 
 

 
 

APPENDIX C – Chain-of-custody form 



Ch · Of'C t d R d I cocm, Page' 1 of 1 
mn us 0 y ecor I Turnarnund nm" 

f-----------PR_O~J.ECT/CLIENT INFO LABORATORY OTHER INFO 

Facility Name Coal Mountain Operation Lab Name Nautilus Environmental ___ Se_n_d_I_n_,_oi_e_e_T_o+----------------------i 
f---------C_o_nt_,_ct_Name Carla Romero Contact Name Krysta Pearcy/Armando Tang Address 

Address 2261 Corbin Rd. Address 8664 Commerce Court 

City Sparwood IProv. BC City State I 
Postal Code YOB 200 Country lcanada City Burnaby Prov BC Postal Code Country 

f-_______ P_h_o_n_e_N_o_m __ ber 250 425 7377 Postal Code V5A4N7 !Country Canada Task Code 
Email EDD To Rick.Magliocco@teck.com Phone Number 6044208773 Shipping Company 

Don.Sacino@teck.com Email Address krysta@nautilusenvironmental.com Tracking Number 

Carla.Romero@teck.com PO Number 421710 CC Hardcopy To 
Bob.Werner@Teck.com CC Hardcopy To 

SAMPLE DETAILS ANALYSISREQUESTED ADDITIONALINFORMATION 

i 

'\",' <I.I Pa 6' 
);.' - ~ (11,<l.I <i:! 

l ~ff.~', § r ~ ~~~ -.- , b:,~:;E~~ '\...) 
~ t> = .~ t> = ~ 0 ·u 0 ='ti 0 .g ·;:;: •.;::: ..c: ·;:;: ~ ~ 
·-oGll c:.0111 ·~ 
~~Jg£~{$ ~ 

Time G=Grab #Of .E ~ ~ .E ~ ~ ( ~ 
Sample ID Matrix Date (24hr) C=Comp Cont. ~ < 8 ~ ...;: 8 r' 

rJ} CM_ND2_ws_201s11ao_N WS Nov302016 14:00 G 3 X X 1-,5 20L+2Lcontainers 

...-1.,.. l CM_SPD_WS._.20161130_N WS Nov 30 2016 13:40 G 3 I... X X 20L+2L containers 

I CM_CC1_WS_20161130_N ws Nov 30 2016 13:12 G 3 ;J;;· x x 20L+2L containers 

'\ CM_CCPD_WS_20161130_N ws Nov 30 2016 12:00 G 3 x x ~ .,. 20L+2L containers 

11~:/: 

r-~~~~~~--t~~-+~~~+-~-t--~--t~~11~~1[ !A l~~~OY-~-+~--1~~.\---~\~--;~~t--~+-~-\-~~~~~~----; 
:;:: 'N=) 
.. -·- -
-:::2! • ....::.., 

Additional Comments/Special Instructions Relinquished By/Affiliation Date Time Accepted By/Affiliation Date , Time Sample Receipt Conditions 

,,..,., [/ -(/elf 1,;_,o,\>.irJV; f1/tuM,\,P,,~ -/"\UA,)11•/,-.U T'1u-02.fJL {O,C::Q Y\N Y)!N YIN 
W tel(, (o •V I IV //' • _ f YI N Y I N YIN 

~ or 1t...1{L1. ~1: 
91 r ( I · . 1 /I/ T - Ntl)A. "' ·' Y / N Y I N Y I N 
...::; L.-\.LCtr 1 o Drlef'~"Jvcfo~t..-,IJo. 

Xi) 
"l ii YIN YIN YIN 

'I, flu ! n1 6- ~ <I.I I:'• 

Ci-tor c~1~,l1>11~J 1,f\w/ldl l-' ·" ~ " 
'""T?) 1 J 11 /l 

1 
Sampler's Name D.Sacino/B.Werner Mobile# .S § .S ] 

c.)/ [ fiY otivv1r c:. if.l <1.1 ~ 

/1.,._. (,/,,/,Ji /{J . 1' I-/ //::L /}, !i -a -a ,;; r ' f.tir 1•~· &. ,esampler'sSignature · ~, DatcJTime 11/30/2016 17:00:00PM ~ § § E!:: 
Alt) .,f1.:>c.•.-- ·-~·..n""" 0-e-~.~---~ rn en 

/f 



 
 

 
 

END OF REPORT 



 

 
8664 Commerce Court, Burnaby, BC V5A 4N7 

 

 

 

Acute Toxicity Test Results 

Samples collected December 21, 2016 
 

Final Report 
 

March 29, 2017 

 
 
 
 
 

Submitted to:    Teck Coal / Coal Mountain Operations 
Sparwood, BC 



 
 

 
WO#161387 - 161388 Nautilus Environmental Company Inc. 1 
 

SAMPLE INFORMATION 

Sample ID 

Dates 
Receipt 
temp. Collected Received 

Rainbow 
trout 

test initiation 

Daphnia 
magna  

test initiation 

CM_SPD_WS_20161221_N 21-Dec-16 
at 1430h 

23-Dec-16 
at 0945h 

23-Dec-16 at 
1130h 

23-Dec-16 at 
1400h 6.0°C 

CM_CC1_WS_20161221_N 21-Dec-16 
at 1414h 

23-Dec-16 
at 0945h 

23-Dec-16 at 
1130h 

23-Dec-16 at 
1400h 6.0°C 

 

TESTS 

• Rainbow trout 96-h single concentration screening test  
• Daphnia magna 48-h single concentration screening test  

 

RESULTS 

Toxicity test results 

Sample ID Percent mortality in 100% (v/v) sample  
Rainbow trout Daphnia magna 

CM_SPD_WS_20161221_N 10 0 

CM_CC1_WS_20161221_N 0 0 

 

Data for all samples listed on the chain of custody have been provided in a separate report. 

 

 
 
 
 
 
 
 



 
 

 
WO#161387 - 161388 Nautilus Environmental Company Inc. 2 
 

QA/QC 

QA/QC summary Rainbow trout Daphnia magna 
Reference toxicant LC50 (95% CI) 50.0 (40.2 – 62.2) µg/L Zn1 4.2 (3.7 – 4.8) g/L NaCl2 

Reference toxicant historical mean  
(2 SD range) 56.7 (20.2 – 159.0) µg/L Zn 4.1 (3.1 – 5.5) g/L NaCl 

Reference toxicant CV 67% 15% 

Organism health history Acceptable Acceptable 

Protocol deviations None None 

Water quality range deviations None None 

Control performance Acceptable Acceptable 

Test performance Valid Valid 
1 Test date: December 19, 2016; 2 Test date December 14, 2016, LC = Lethal Concentration, SD = Standard Deviation,  
CV = Coefficient of Variation 
 
 
 
 
 
 

       
Report By:  Reviewed By: 
Yvonne Lam, B.Sc.  Edmund Canaria, R.P.Bio 
Laboratory Biologist  Senior Analyst 

 

 

 

 

 
 
This report has been prepared by Nautilus Environmental Company Inc. based on data and/or samples 
provided by our client and the results of this study are for their sole benefit.  Any reliance on the data by a 
third party is at the sole and exclusive risk of that party.  The results presented here relate only to the 
samples tested. 



 
 

 
 

 

APPENDIX A – Summary of test conditions 



 
 

 
 

Table 1. Summary of test conditions: 96-h rainbow trout (Oncorhynchus mykiss) 
single concentration test. 

Test species Oncorhynchus mykiss 
Organism source Hatchery  
Organism age Juvenile 
Test type Static 
Test duration 96 hours 
Test vessel 20-L glass aquarium 
Test volume 10 to 20 L (depending on size of fish) 
Test solution depth ≥15 cm 
Test concentrations 100% (undiluted) sample, plus laboratory control 
Test replicates 1 per treatment 
Number of organisms 10 per replicate 
Control/dilution water Dechlorinated Metro Vancouver municipal tapwater 
Test solution renewal None 
Test temperature 15 ± 1°C 
Feeding None 
Light intensity 100 to 500 lux 
Photoperiod 16 hours light / 8 hours dark 
Aeration 6.5 ± 1 mL/min/L 

Test measurements 

Temperature, dissolved oxygen and pH measured daily; 
salinity measured in the undiluted sample at test initiation; 
conductivity measured at test initiation and termination; 
survival checked daily 

Test protocol 
Environment Canada (2000), EPS 1/RM/13, with 2007 & 2016 
amendments 

Test endpoints Survival 
Test acceptability criterion for controls Survival ≥90% 
Reference toxicant Zinc (added as ZnCl2) 

  



 
 

 
 

Table 2. Summary of test conditions: 48-h Daphnia magna single concentration test. 

Test species Daphnia magna 
Organism source In-house culture 
Organism age <24-hour old neonates 
Test type Static 
Test duration 48 hours 
Test vessel 250-mL glass beaker 
Test volume 200 mL 
Test solution depth 6 cm 
Test concentrations 100% (undiluted) sample, plus laboratory control 
Test replicates 3 per treatment 
Number of organisms 10 per replicate 
Control/dilution water Moderately-hard reconstituted water + 2.5 µg/L Se 
Test solution renewal None 
Test temperature 20 ± 2°C 
Feeding None 
Light intensity 400 to 800 lux 
Photoperiod 16 hours light / 8 hours dark 
Aeration None 

Test measurements 

Temperature, dissolved oxygen and pH measured daily; 
salinity, hardness and alkalinity measured in the undiluted 
sample at test initiation; conductivity measured at test 
initiation and termination; survival checked daily 

Test protocol 
Environment Canada (2000), EPS 1/RM/14, with 2016 
amendments 

Test endpoints Survival  
Test acceptability criterion for controls Survival ≥90% 
Reference toxicant Sodium chloride (NaCl) 

 



 
 

 
 

APPENDIX B – Toxicity test data 



Rainbow Trout Summary Sheet 

Client: 

Work Order No.: 

Sample Information: 

Sample ID: 

Sample Date: 

Date Received: 

Sample Volume: 

Other: 

Dilution Water: 

l "f'c_ \c_ 

Cf\.'l-~pO-WS--z,;lb11l1-iJ 
D t. L- I I I(;, 

I x l-0 /_ 

/ 

Start Date/Time: 

Test Species: Oncorhynchus mykiss 

Test Validity Criteria: 

~ 90% control survival 

WQRanges: 

T ('C) • 15 ± 1; DO (mg/L) • 7.0 to 10.3; pH• 5.5 to 8.5 

Type: Dechlorinated Municipal Tap Water 
Hardness (mg/L CaC03): 9 
Alkalinity (mg/L CaC03): 

Test Organism Information: 

Batch No.: 

Source: 

No. FishNolume (L): 1 o I nL 
Loading Density (g/L): 

Mean Length± SD (mm): 

Mean Weight ± SD (g): 

- {l_ ( 

Range: __ >_1:..., _-_· -~-'----
Range: __cD~· ~c::8c__-_.:D_·"'"~"">---

Zinc Reference Toxicant Results: 

Reference Toxicant ID: 

Stock Solution ID: 

Date Initiated: 

96-h LC50 (95% CL): 

Reference Toxicant Mean and Historical Range: 

Reference Toxicant CV(%): 

Test Results: 

Reviewed by: Date reviewed: 

Version 1.4; Issued May 29, 2015. Na.ulilus Environmental Company Inc. 



Client/Project#: 

Sample l.D. 

W.0.# 
RBTBatch#: 

Date Collected/Time: 

Date Setup/Time: 
Sample Setup By: 

Thermometer: LER # 2-
Cond./Salinity: <._., 

Concentration 

(% vlv) 1 2 

Li.I 
100 

Initials 

96-Hour Rainbow Trout Toxicity Test Data Sheet 

Te<"'- CU"\·) 10/z_L. 
Number FishNolume: 

7-d % Mortality: {). 1 C1"1-U'l>-w5,-.111t lii-t-t-1 
~~~~~~~~~~~~~~~ 

d,II'Jr 
i)_oi;J l 

De' '-I // ! 11.tJ•h 

Total Pre-aeration Time (mins): J a 
~~~~~~~~~~,.---~~~~ 

Aeration rate adjusted to 6.5 ± 1 mUminlL? (YIN): 1 
IJ,P l ll // lt]J h Undiluted Sample WQ 

Parameters Initial WO · Adjustment 30minWQ 

Temp °C 1'f.o / I 'J.u 

D.O. meter: 
pH meter: 

(., 
D.O. (mg/L) 10·b 
pH ::f. i 

/ fc» I 
I :f. ~ 

#Survivors 

4 I 24 48 72 96 I o 
{O 10 tO (l! l1V. 0 

L<7 (0 lO q lt't• 

Cond. (µSiem) ~l'f~ I <-1 '<" 
Salinity (ppt) f. I / I I 

Temperature (0 C) Dissolved Oxygen (mg/L) pH Conductivity 
(µSiem) 

24 I 48 I 72 I 96 I o Ml~lnl%1 OIMl~lnl%1 0 96 

\'\ti'' I 'l"\'5 It 5 .Cj IS' .t' \/o. I (o.1kool'l·blC/.)li.i-l:f'l, h.vltt·i l'T·I ! 1t<> lf.::;. 
('{;) l\'i.~ '1'i .q15:0 1 /Jf c, ·\11.C\ 1·1. s 19-.5f"' ~ ltt- }....li:?;T~-?il 8 . .,,1i.1 4 o Z/90 

i(0L~I\% 1-Ss IJ!.. 1 ll0(.,l\\"J.-lc:r"" l<JS I e:i l0d\.\w-l:rS bS le:.~ I 1""'--1"\1N1-l0<; loS i[..i, i..T'j 

Sample Description/Comments: .tt\f, C.,/1:>r/-e(f, tH ,i.j~ .. ,,.. M• f>t'tvfo'W1./Aftl,,. 
\)1' 

Fish Description at 96 h !/!/ 61-Jt'.. BJ10!7-.P"1y -Af/'''/i'Y!J / Number of Stressed Fish at 96 h 
:I y 

Other Observations: 
·~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

Reviewed by: ~ Date Reviewed: ,_.Jm? ' ff, "'21J /'1' 

Version 2.4; Issued September 9, 2016 Nautilus Environmental Company Inc. 



Rainbow Trout Summary Sheet 

Client: 

Work Order No.: 

Sample Information: 

Sample ID: 

Sample Date: 

Date Received: 

Sample Volume: 

Other: 

Dilution Water: 

(f'vi_CC/-"v5- &el !,1~~.,__l-IV 

D<c '--'\ /!lo 

I ;Cv> /_ 

/ 

Pei J,) /1l !::\Ii )al 
Start Dateffime: _________ I_ 'v __ 

Test Species: Oncorhynchus mykiss 

Test Validity Criteria: 
~ 90% control survival 

WQ Ranges: 
T ('C) = 15±1; DO (mg/L) = 7.0 to 10.3; pH= 5.5 to 8.5 

Type: Dechlorinated Municipal Tap Water 
Hardness (mg/L CaC03): 

Alkalinity (mg/L CaC03): 

Test Organism Information: 

Batch No.: 

Source: 

No. FishNolume (L): I 0 I 11..~ 
Loading Density (g/L): 0. l... 

Mean Length± SD (mm): 

Mean Weight ± SD (g): 

Zinc Reference Toxicant Results: 

Reference Toxicant ID: 

Stock Solution ID: 

Date Initiated: 

96-h LCSO (95% CL): 5 o. o l '-to.'- -

Reference Toxicant Mean and Historical Range: 

Reference Toxicant CV(%): 

Test Results: 

Reviewed by: 

Version 1.4; Issued May 29, 2015. 

l 
I fi 

Range: __ ).,,..3 _-_)_(-',----

Range: ~o~·-'t_G_-_"_·~~} __ _ 

fLt 

Date reviewed: 

Nautilus Environmental Company Inc. 



96-Hour Rainbow Trout Toxicity Test Data Sheet 

10/z..L. 
Client/Project#: 

Sample l.D. 

W.0.# 
RBT Batch#: 

Date Collected/Time: 

Date Setupffime: 
Sample Setup By: 

Thermometer: lER # 2-
Cond./Salinity: <.., 

JftiL (r11.1J~) 
C il'l-CC f- hj. 2016 ;Hi-N 

tl/1t} 
l«>slb ,.... 

/)ei .,,, //! (0 /lt 14 t, 
D,;l Z.7/fh &\J llJ<>h 

E'.-L. 

D.O. meter: 
pH meter: 

l, 

Number FishNolume: 

7-d % Mortality: <>. I.. 
--------------~ Total Pre-aeration Time (mins): J • 
-----------,----~ Aeration rate adjusted to 6.5 ± 1 mUmin/L? (YIN): \} 

Undiluted Sample WQ 
Parameters Initial WO · Adjustment 30minWQ 

Temp°C tlf.o / /<tu 
D.O. (mg/L) I ~·1.- I /0 '<.., 

pH 11 • l I ?-r 
Cond. (µSiem) Ff 46 I 11 i. ~ 
Salinity (ppt) 0 '1 / 0P1 -

Concentration #Survivors Temperature (°C) Dissolved Oxygen (mg/L) pH Conductivity 
(µSiem) 

(% vlv) 1 2 4 24 48 72 96 0 24 48 72 96 0 24 48 72 96 0 24 48 72 96 0 96 

Ct I I"' \0 \ (J \0 /'(. 0 >'1," \'1,'\ l) .O '5 () j ' I~. I ( 19 () ''\,"\ q ·'O 'i .'::r ~-1 I=> 3 1. ';. f 'T 'J 'z. 4~ 'i~) 

/00 (• \0 10 0 \ .. IY.• \"(,o 1~< 15.r. 1)'D J.:>"Z... '). '¥ ~-~ q,'2, 1 '' '(.; ~l I ~o 13. I 2; 5 8 ?, i"'f d, i (c S'<) 

Initials \II)\. "'"'" ]:; 
·::;"{ 1!.-l l~ \,\Vil ~T) crS \[l 1/:4 L. \,\\J\I · ·7fZ. :1·) &~ ~ l.\W.. ;:;5 ~·< '..1-' 

£..-t., .... T5. 

Sample Description/Comments: LI {4\,-, (, /ov l~l~ I !Jo f't<r-f,•.,.,1 rd f(; N'> "1oco,.., 

Fish Description at 96 h ;(///;') /,, ~qt<'" ,JV /'.'OY/'k),.;; / Number of Stressed Fish at 96 h c;I 
Other Observations: __________________________________ --:----,-------------

Reviewed by: ~- Date Reviewed: ~ ' C:, Pv f1-

Version 2.4; Issued September 9, 2016 Nautilus Environmental Company Inc. 



Daphnia magna Summary Sheet 

Client: 

Work Order No.: 

Sample Information: 

Sample ID: 

Sample Date: 

Date Received: 

C'i'\..Sf\)_ \JS _n J \,,\ 2'2.LrJ 
'\2.llCg .,,J," '2. \ I W> \ b 
'b ~Cl Mb.if 1), \ i..,, I le 

"'2.l"IL.. . Sample Volume: 

Test Organism Information: 

Broodstock No.: 

Age of young (Day 0): <24 h 
Avg No. young per brood in previous 7 d: 
Mortality(%) in previous 7 d: 
Days to first brood: 

NaCl Reference Toxicant Results: 

Reference Toxicant ID: 

Stock Solution ID: 

Date Initiated: 

l'b 
0 

Start Date/Time: hR Q~ 1-1 f ?-0 I lo @ l <.{ll.'.l~ 
Test Species: __ ..:.D;:,a,,p:;.;h::.:m:.::·ac.cm:.::a,,.g"'n:.::a ___ _ 

Set up by: __ '11.,."'-....;"---:=..----

Test Validity Criteria: 

~ 90% mean control survival and/or mobility and S2 
daphnids exibit immobility and/or mortality in any 
single control replicate. 

WQRanges: 

T (°C) = 20 ± 2; DO (mg/L) = 3.6 to 9.4; pH = 6 to 8.5 

48-h LC50 (95% CL): 'f, 'l- (}., 1- if.~) g/LNaCL 

Reference Toxicant Mean and Historical Range: lf, \ ( 3. \- 5-S.) g/L NaCL 

Reference Toxicant CV(%): --'\"""-------------

Test Results: 

Reviewed by: Date reviewed: <~ . fo, :;i-v (J-------'-----

Version 1.5; Issued Sep. 30, 2015 
Nautilus Environmental Company Inc. 



Freshwater Acute 
48 Hour Toxicity Test Data Sheet 

Client: ~-1"-'o-"z"'t'-'k~----,-~.......,--...,-
sample ID: <'.\V\-Si'l)-WS. P?llo\-z.,z,1-f\l 

Start Date/Time: PR Gt~ 2.,3, 2':,\ (, <? ! 'tt>C"'-
No. Organisms/volume: -"1,,,0ic:2,,;00"'-m"'L,,__ __ 

1 
___ _ 

Work Order No.: \ lo 158'6 Test Organism: _,,D:,,;.m.:.:.a"'g"'n"'a~-------
Set up by: 'i"- '--

Thermometer: t.€.Mp-5 DO meter: tlO- 2-f ?> pH meter: pH- I I;, Cond./Salinity: <.'..- 2-( 3 

Concentration Number of 
Live Organisms 

Rep 

A 

B 

c 
D 

A 

B 

c 
D 

A 
B 

c 
D 

A 

B 

c 
D 

A 

B 

c 
D 

A 
B 

c 
D 

24 48 

( "' lo 
lV 

h::i 
lO JO 

lO lo 
lo \0 

\0 \0 

No. 
Immobilized 

48 

If\ 

D 
t_J 

~ 

rJ 

v 
0 

Technician Initials \(')/_, \.\'v\).... \;\W... 

Hardness* Alkalinitv* 
Concentration '(m< /Las CaCo3) 

Control IMHW\ q(., /0 
Hiahest cone. 1c+:i0 2.3b 
Hardness adiusted 

Comments: 

Sample Description: 

Batch#: \ 1,o "\\\oil\ 

Reviewed by: 

Version 1.8; Issued February 29, 2016 

Temperature 
(°C) 

Dissolved oxygen 
(mg/L) 

pH Conductivity 
(µSiem) 

024480244802448 0 48 

.· .. ·:· •. "'··· . .. ·''· .·.• ...... . 
i\o ' ,5 ili.o "to /..-!- ~.s ·1 - 0 & I ' 1<r1 ·z1to 
, > · ... ·: ·· : . h.•. · .••.· ·•· iu·.: T/" · :·:'' :· _•· .•7 :>•::· :::·-.,::. 
1 ·• ... :·. lh•·>•; ···•::•······· ':: t··- .·.c:• •. :.':/'· ·><•· 

h::<.:''·'>i:.•••·'<·.• .. ·.:'>•'•'l.?J: •·• ... •>•· :.··::••P•/J ... ,:,c. 
··' ··: '• ... ·'. ·<·:< . '.. }, '::: I<·•·•'··:. :.- . -;:. 1:1v'·?h' 

>~<·.';'_,,I)::.::<···. '':.: .. ··_.<. ·,: .... .:-:.- .. _ I/:-··-'- ., .. ,,.,-· ;_:·.~:,3·,~ ·"·>'.:-·:-' :t<::"_.' :::-~:~~{;<"_:_ 

" ,; .;;:;.,, <'' ': ,. . t. . •(':.[· ....... ::/:.•.::- •/.·.' 

1n11a1 u ustmen1 usteu 

Temo l'Cl \<;\,.5 HO 
DO (mg/L) '1"h f S Mil\ '\ Oi.o 
pH ., .'O \ ~~0-:\ \ I-~ 
Cond luS/cm L_\<::,o '- 'l\5C 
Salinity lnnt) !. I I. I 

Mortality: Heartbeat checked under microscope ~ "'f 

Day of 1st Brood:. __ ~-

Date reviewed: ~ < fb 1 ~If --='-"'---=i-----'---~--

Nautilus Environmental Company Inc. 



Daphnia magna Summary Sheet 

Client: 

Work Order No.: 

Sample Information: 

Sample ID: 

Sample Date: 

Date Received: 

Sample Volume: 

Test Organism Information: 

Broodstock No.: 

Age of young (Day 0): 

Avg No. young per brood in previous 7 d: 

Mortality(%) in previous 7 d: 

Days to first brood: 

NaCl Reference Toxicant Results: 

Reference Toxicant ID: 

Stock Solution ID: 

Date Initiated: 

Test Species: __ _,D"'a"'p"'h"'n"'ia"'m"'a"'g"'n~a~--
Set up by: __ :i_,_'.:..:I L=------

Test Validity Criteria: 

~ 90% mean control survival and/or mobility and S2 
daphnids exibit immobility and/or mortality in any 

single control replicate. 

WQRanges: 

T (°C) = 20 ± 2; DO (mg/L) = 3.6 to 9.4; pH = 6 to 8.5 

V2...o 1 l \o IX' 
<24 h 

\ 
0 

48-h LC50 (95% CL): 'f, J...- ( >. 1 - 'f, ~) g/LNaCL 

Reference Toxicant Mean and Historical Range: 'f, \ ('>-I- S-S) g/L NaCL 

Reference Toxicant CV(%): _ __,l~S""------------

Test Results: 

Reviewed by: Date reviewed: __ J-tVn __ ._1p_,'-.:.~-=...:i_<t'-

Version 1.5; !ssued Sep. 30, 2015 Nautilus Environmental Company !nc. 



\, 

Freshwater Acute 

Client: 

48 Hour Toxicity Test Data Sheet 

Start Datemme: !)J?u""S>c 2 s 2,c\Jo @l<\<=>D"'-

Sample ID: U"'i-C(\ _ W>- l...o IL i ').. 4-1-1\J No. Organisms/volume: 10/200ml I 
Test Organism: -=D"-'.mii-a"'g"'n"'a _______ _ 

Set up by: _"to..·"'-'----------
Work Order No.: I l, 131> 0 

Thermometer: "tiMp-S DO meter: DO-· 2-I ~ pH meter: pH-11 '?> Cond./Salinity: C- 2-( 3 

Concentration No. 
Immobilized 

48 

Temperature 
('C) 

Dissolved oxygen 
(mg/L) 

pH Conductivity 
(µSiem) 

0 24 48 0 24 48 0 24 48 0 48 

-: __ _.·:;,--.:·:. ·:'·>~: ,',· ... " ,',. _\::,_:\f> :~ :;··::\.;:: _:<>'.--'•'"- :,;. '\•',\''.. ,•:,",' :'-.C_' :.\'.;,; ::::•c'.'f, 

': :· ,. ', .. - .-- ··1-_-:; _';_- ·-. ---: / ,_, I'.:.:' ~,7.-::: -::;:-<·· ;_: IJ--:·:~--~'{_;~'- I<''.:<~ c--·:· .'-,;-: ",. 1<·;:: ·--~-.; '···! :--:::.: ''.>> 

D ·.·:> < .: : I··./:· "{·>; '>.· ;. ::•· · 
Technician Initials Vl'\"L- \\\,\/..__ \\\AA... lRL K\.L- A"IA_ \\\,\,\ \<:\:L·'l"Vl -JV,.\ ~L. \{~ \..(\,\.( 

Hardness" Alkalinitv* 

Concentration "<m< /Las CaCo3) 

Control (MHW) '1 Co /0 
Hls;ihest cone. 11 ? r. -vto 
Hardness adiusted - -· 
Comments: Mortality: Heartbeat checked under microscope "1; •! 
Sample Description: C6\;,c,v' No •>GVlvV' I l\,O ;xri\cu\"".{( '>, 

I \ ' 

Batch#: \'Lo J \ ~ IX 7-d previous# young/brood: _~Ii()~_ Previous 7-d Mortality (0/o):. __ ~O~_Day of 1st Brood: __ 9 __ 
Reviewed by: 

Version 1.8; Issued February 29, 2015 
Nautilus Environmental Company Inc. 



Client: '\~cJ,( 

W.0.#: \ b \')~92 Hardness and Alkalinity Datasheet 

Alkalinirv Hardness 

Volume of 
Sample (ml) 0.02N (ml) of 0.02N Sample 0.01M Total 

Subsample Date Volume HCUH2S04 HCUH2S04 Total Alkalinity Volume EDTA Hardness 
Sample ID Date Measured (ml) used to pH 4.5 used to pH 4.2 (mgllCaC03) ,o(ml) Used (ml) (mg/l CaCO,) Technician 

(t-\_\\j\) 2.--w>.- \\,,, 1.:1, I I{ ll.et i>fl1 t:::_o \ \.~ t 2.1 '2so s~ 'c:S, I jl,.,20 ")\.lrl 
1..-<> \ I. \ 1:i l-1\l 

CM-'.:>Pt>-w>- nnr(1).I { (, 1?'1',-:nl(c SP I I '2..0 1·i..v -2:> (,. 5© I I I '-\-1-0 \J)wl.. 
'"2-<> I\, 12:1.1-1\l 

c l'-\-CC. \.-wS..- :'l.l1«2)i (b ~tl.lilC C)o 12,'.) \ 2.b '2'-\ 0 sw s.b I\ 1..o "1\1\l 
1.-o lio IUL-i\l 

J\1--\w \'ion,'L31(& hn,fl)/k, \o ·:,.eo )..1 'lo ~o 4-8 qi,,, "-i ""-. 

----

Notes:© !Yi\~Q\-fo {~() ,,_L wl \)~ ~-e\"'. 

Reviewed by: ~ Date Reviewed: <:::""1wi · S . Z-011" 

Version 1.1 Issued July 28, 2016 Nautilus Environmental Company Inc. 



 
 

 
 

APPENDIX C – Chain-of-custody form 



Chain Of' Custody Record 
COCID: Page: 1 of 1 

Turnaround Time: 
PROJECT/CLIENT INFO LABORATORY OTHER INFO 

Facility Name Coal Mountain Operation Lab Name Nautilus Environmental Send Invoice To 

Contact Name Carla Romero Contact Name Krysta Pearcy/Armando Tang Address 

Address 2261 Corbin Rd. Address 8664 Commerce Court 

City Sparwood !Prov. BC City State 

Postal Code YOB 200 Country !Canada City Burnaby jProv BC Postal Code Country 

Phone Number 250 425 7377 Postal Code V5A4N7 Country !Canada Task Code 

Email EDD To Rick.Magliocco@teckcom Phone Number 6044208773 Shipping Company 

Don.Sacino@teck.com Email Address krysta@nautilusenvironmental.com Tracking Number 
Carla.Romero@teck.com PO Number 421710 CC HardcopyTo 

Bob.Werner@Teck.com CC Hardcopy To 

SAMPLE DETAILS ANALYSIS REQUESTED ADDITIONAL INFORMATION 
-

!Fil: 

. :. a>~ ~a>~ 
' - ""Ii; s .s "' @.Oh~ 

·: • = • 
" "' . ~ ... ~ - '"' "' 0. •.. • c~ ·a.€§ o ·o § 

" ,.Q ·- +: -a·~~ ·~ ~ E • 0 " 

If' "" c i::i~c 
Time G=Grab #Of " . . ~~~ --= :; ~ 

SamnleID Matrix Date (24hc) C=Como Cont. "' 0 0 ~ 0 0 
~., 0 ,,. ., 0 

CY CM_ND2_WS_2!116122CN WS Dec 21 2016 14:50 G 3 i'. x x 20L+2L containers 

::!) CM_SPD_WS_..20161221-N ws Dec 212016 14:30 G 3 x x 20L+2L containers 

,'3) CM_CC1_WS_2016122LN ws Dec 212016 14:14 G 3 x x 20L+2L containers 

ii'. 
.<: 

: - ,,.,-.. 
::: 00 

~f\ 
Q;J 

·-0 '" -.. 
: -') ... ·q_ 

'i'. .> -
Additional Comment~Spccial Instructions Relinquished By/Affiliation Date Time Accepted By/Affiliation Date Time Sample Receipt Conditions 

\!)/.Jo c)d•"'Ji (o(.,·i'l'i 1 "'""ifllv~ 'f.>/\v .. 01>-,:l..~111~ o"l"t> tJ,0 YIN YIN YIN 

'fVONl1. Lo.,__ ~ , fl <C YIN YIN YIN Cl v.;,f' 1 , pa.tiwlo-1: ''· 
"{'-ti.- YIN YIN YIN 

J C\_~•V"t (.>[><\Ri,i._ vt• ~<\>-ft( YIN YIN YIN 
• .. 

\V fO\_:f7uJll.{~~ l-' ·" 1i .. 
= -~ " Sampler's Name D. Sacino/B. Werner Mobile# 0 J (\_t,~r I L> l•"- t~} It' .E 0 

" 0. i -" "' [} t .)V1,,f'" 

//J /Ju-.-.::..~ 
E 0. 0. 

i9w{\,.1id•I, µ > Date/Time 12/21/2016 17:00:00 PM • E E ·o Sainpler's Signature ... • • ... 
"' "' .. 



 
 

 
 

END OF REPORT 



ATTN:  Lyudmyla Shvets Received: 2016/01/06
ALS Laboratory Group Report Date: 2016/01/15
2559 29th St. N.E. Version: FINAL
Calgary, Alberta
Canada  T1Y 7B5  

ALS106
16-0016
L1719808

Senior Verifier

HydroQual Test Report
Client:
Reference:
Billing:



Daphnia  (48-h LC50/EC50) 
Test Report 

Page 1 of 5

Client: ALS106
Reference: 16-0016-01-DAD

Client: ALS Laboratory Group; operation Calgary

Sample: L1719808-2 LC_WTF_OUT_WS_2016-01-04_N

Collection: collected on 2016/01/04 at not given  by not given
Receipt: received on 2016/01/06 at 1100 by MC

Containers:

Description: type: water,  collection method: not given

Test: started on 2016/01/06 ; ended on 2016/01/08

Result:

Endpoint Value Confidence Limits (95%)
(48-hour) (%) lower upper

Acute: LC50 >100
(mortality) LC25 >100

Acute: EC50 >100
(immobility) EC25 >100

Notes: LC25 & LC50, concentrations lethal to 25% and 50% of the test population

 

 

Method Calculated

The test data and results are authorized and verified correct.

could not be calculated
could not be calculated

could not be calculated
could not be calculated

Senior Verifier

received 2 x 1 L bottle at 6 °C, in good condition with no 
seals and no initials

0

25

50

75

100

control 6.3 13 25 50 100

R
es

po
ns

e 
(%

)

Concentration (%) Mortality

Immobility

Result Summary

 



Daphnia  (48-h LC50/EC50) 
Test Report 

Page 2 of 5

Client: ALS106
Reference: 16-0016-01-DAD

Method: Biological Test method: Reference Method for Determining Acute Lethality of 
Effluents to Daphnia magna , 2000. Environ. Can., EPS 1/RM/14. 
Second Edition.

Test type: Daphnia  48-h Static Acute Test (WTR-ME-015)
Species: Daphnia magna

Age: < 24 hours old 
Organism source: in-house culture

Stock mortality: 0%
Culture brood data: 11 days to first brood

20 neonates per average brood

Sample initial chemistry: pH: 7.4;   EC: 1749 (µS/cm @ 25°C);   DO: 7.7 (mg/L);   temperature: 18 °C
hardness (mg CaC03/L): 944;   colour: colourless;   odour: odourless

Sample holding time: 2 days  (must be ≤ 5 days)
Sample storage: 4 ± 2°C in darkness

Test vessel: 385 mL plastic vessels
Test volume: 150 mL

Sample pre-treatment: The sample was not filtered or pH adjusted prior to or during testing
The sample was pre-aerated for 20 minutes (rate of 37.5 ± 12.5 mL/min.L-1)
The hardness of the sample was not adjusted (mg CaCO3/L) prior to or during
testing

Loading density: One daphnid/15 mL (must ≤ 1 organism/15 mL)
Control/dilution water: Moderately hard water supplemented with vitamin B12 (2 µg/L)

and Na2SeO3 (5 µg/L)

The hardness of the control/dilution water was 86 mg CaCO3/L
Test concentrations: 5 effluent concentrations (6.3, 12.5, 25, 50, 100% (v/v) plus a negative control)

Test replicates: One replicate per treatment, 10 daphnids per replicate
Feeding: None
Aeration: None

Measurements: pH, conductivity, dissolved oxygen and temperature at test initiation and
termination

Lighting: Cool white fluorescent lights
Photoperiod: 16h light:8h dark

Test temperature: 20 ± 2°C

Note: Outlined sections are protocol deviations explained on the comment page 

Test Conditions

 



Daphnia  (48-h LC50/EC50) 
Test Report 

Page 3 of 5

Client: ALS106
Reference: 16-0016-01-DAD

Endpoint: Mortality, 48-h LC50 (95% confidence limits)
Immobility, 48-h EC50 (95% confidence limits)

Test validity: The control had 100% survival (must ≥ 90%)
Control had 0 percent (%) abnormal behaviour (must ≤ 10%,  immobility)

Reference toxicant: 48-h test with NaCl initiated January 6, 2016; current results
(48-h LC50 and 95% confidence limits) = 0.72 (0.67-0.76) log (g/L NaCl)
historical results:
(48-h LC50 and 95% confidence limits) = 0.77 (0.69-0.85) log (g/L NaCl)

Note: Outlined sections are protocol deviations explained on the comment page 

Test Conditions
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Client: ALS106
Reference: 16-0016-01-DAD

Test Log:

2016/01/06 0 1455
2016/01/07 1 1000
2016/01/08 2 1040

Chemistry: 
Conc. (%) control 6.3 13 25 50 100

Day pH (units)
0 8.0 8.0 8.0 8.0 8.0 8.0
2 8.0 8.0 8.0 8.1 8.2 8.1

Conductivity (µS/cm @ 25°C)
0 188 281 379 573 928 1579
2 171 286 381 584 933 1601

Dissolved Oxygen (mg/L)
0 8.1 8.0 8.0 7.9 7.9 7.9
2 8.2 8.3 8.2 8.1 8.1 8.0

Temperature (oC)
0 19 20 20 20 19 19
2 19 19 20 20 20 20

Biology:
Conc. (%) control 6.3 13 25 50 100

Day Number Alive and Behavior (behavior is in brackets) 
1 10 10 10 10 10 10
2 10 10 10 10 10 10

Notes: F, floating; I, immobile; B, stuck on bubble; D, caught in debris; nd, not done; na, not applicable;  

Mortality (%)
2 0 0 0 0 0 0

Immobility (%)
2 0 0 0 0 0 0

JK

Time TechnicianDate Day

HS/JK
HS/JK

Test Data



Daphnia  (48-h LC50/EC50) 
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Client: ALS106
Reference: 16-0016-01-DAD

Test Result Comments:
None

Data Analysis:
Endpoints for mortality could not be calculated. No effect occurred.

Endpoints for immobility could not be calculated.  No effect occurred.

Protocol Deviations:
None

Comments/Statistics



GENERAL TERMS AND CONDITIONS: 

These terms and conditions are incorporated into and form part of the Chain of Custody between HydroQual Laboratories Ltd. (“HydroQual”) and the party named in the Chain of 

Custody (the “Client”). 

1. Definitions: Capitalized terms shall have the definition ascribed as such in these General Terms and Conditions and the Chain of Custody. 

2. The Services: HydroQual will provide the Services to the Client as listed and described in the Chain of Custody.  

3. Prices: HydroQual may review and change all prices, fees, surcharges or other charges as set out in proposals and/or price quotations if there are changes to HydroQual’s cost beyond HydroQual’s control, including 

changes in legislative requirements, Client variations of sample numbers and Client requests for changes to standard reporting requirements. Notwithstanding condition 3, all quotations are reviewed and updated on a 

yearly basis.  

4. Payment Terms: The Client shall pay HydroQual within 30 days of the invoice date as provided by HydroQual. HydroQual may, for reasonable business reasons, require the Client to arrange for payment in advance. 

5. Quotation Numbers: The Client shall provide the proposal and/or price quotation number to HydroQual (where applicable) to ensure correct pricing. 

6. Taxes: Applicable taxes are not included in prices, surcharges and additional fees and will be added at the time of invoicing. 

7. No Guarantee of Results: The Client is responsible for informing itself on the limitation of the results and acknowledges that the results are not guaranteed. 

8. Standard of Care: HydroQual will use reasonable care and diligence as required by the laws of the province or territory where the sample is tested, subject to that level of care and skill ordinarily exercised by other 

laboratories currently practicing under similar conditions in the same locality, subject to the time limits and financial, physical or other constraints applicable to the Services. No warranty, express or implied, is made. 

9. Storage: Where possible, HydroQual will store samples until a final report is issued to the Client, after which time HydroQual may discard the sample. 

10. Holds: If the Client requests a sample be placed on hold, HydroQual will store the sample for the mutually agreed upon written time and price, after which HydroQual will invoice the Client and discard the sample. 

11. Archives: If the Client requests a sample be archived, HydroQual will store the sample for  a mutually agreed upon written time frame and price, after which HydroQual will invoice the Client and discard the sample. 

12. Handling Protocol: Legal sample handling protocol must be arranged, and provided in writing, before samples are collected. HydroQual will provide a price quotation for legal sample protocol. Samples processed under 

legal protocol are stored indefinitely, subject to a storage charge as advised by HydroQual. 

13. Samples: The quality, condition, content and source of samples stored and tested are not known to HydroQual except as declared and described on the Chain of Custody  completed and submitted by the Client and 

accompanying the sample. 

14. Risk of Loss: HydroQual will use reasonable care to protect samples during storage, however, all samples are stored at the Client’s risk and the Client is responsible for obtaining appropriate insurance, if desired. The 

Client acknowledges that during the performance of the Services samples may be altered, lost, damaged or destroyed and the client forever releases HydroQual from any and all claims the Client may have for any loss or 

damage to the sample. 

15. Environmental: the Client must comply with all applicable environmental legislation, including labeling all hazardous samples to comply with Canada's Workplace Hazardous Materials Information System and the Alberta 

Transfer of Dangerous Goods regulations, and must provide appropriate material safety data sheets that include the nature of the hazard and a contact name and phone number to call for information. The Client shall 

defend, indemnify and hold harmless HydroQual for all loss or damages, including any fine or cost of complying with an order of any government authority, resulting from the Client’s breach of this paragraph. 

16. Hazardous Materials Disposal: HydroQual may return, at the Client’s cost, hazardous material to the Client for disposal. 

17. Hazardous Materials Surcharge: HydroQual may apply an additional surcharge for handling of hazardous samples or samples with Naturally Occurring Radioactive Materials (“NORM”), such as and including without 

limitation, H2S and CN. 

18. Sample Containers: HydroQual may ship sample containers to the Client’s location by the most cost effective means using HydroQual’s preferred courier suppliers, within the specified project timeline. Shipping will be 

charged back to the Client. 

19. Additional Charges: HydroQual may charge the Client:  

(a) for pick-up and delivery services when provided subject in each instance to a minimum charge of $50.00; and, 

(b) for rush service (processing samples and/or reporting). 

20. Large Bottle Orders: The Client shall provide HydroQual with not less than 24 hours’ notice for large bottle orders.  

21. Re-Tests: HydroQual reserves the right to re-test any samples that remain in HydroQual’s possession. Re-tests requested by the Client may be charged to Client and Client agrees to pay for such charges. 

22. Waiver: The Client is responsible for making any assessment regarding the suitability of the Services and the intended results for the Client’s purposes and waives any and all claims against HydroQual that the Client may 

have against HydroQual as a result of the interpretation of the results provided to the Client. The Client shall defend, indemnify and save harmless HydroQual for any and all claims made by any third party against 

HydroQual in respect of all losses however arising from the performance of the Services or the use of any report provided in the performance of the Services. 

23. LIMITATION OF LIABILITY: IN NO EVENT SHALL HYDROQUAL BE RESPONSIBLE FOR ANY CONSEQUENTIAL, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY OR PUNITIVE DAMAGES, WHETHER 

FORESEEABLE OR UNFORESEEABLE (INCLUDING CLAIMS FOR LOSS OF PROFITS OR REVENUE OR LOSSES CAUSED BY STOPPAGE OF OTHER WORK OR IMPAIRMENT OF OTHER ASSETS) INCURRED 

BY THE CLIENT ARISING OUT OF BREACH OR FAILURE OF EXPRESS OF IMPLIED WARRANTY, BREACH OF CONTRACT, BREACH OF WARRANTY, MISREPRESENTATION, NEGLIGENCE, STRICT LIABILITY 

IN TORT OR OTHERWISE. IN ANY EVENT, THE LIABILITY OF HYDROQUAL TO THE CLIENT SHALL BE LIMITED TO THE COST OF TESTING THE SAMPLE AS REQUESTED IN THE CHAIN OF CUSTODY 

UNDER WHICH THE SAMPLE WAS ORIGINALLY DEPOSITED. FOR THE PURPOSES OF THIS PARAGRAPH AND PARAGRAPHS 7, 14, 15, 22, AND 24, AS APPLICABLE, “HYDROQUAL” INCLUDES WITHOUT 

LIMITATIONS ITS DIRECTORS, OFFICERS, EMPLOYEES AND AFFILIATES AND THE “CLIENT” INCLUDES WITHOUT LIMITATION ANY THIRD PARTY THAT MAY HAVE A CLAIM AGAINST HYDROQUAL 

THROUGH THE CLIENT. 

24. Notice of Liability: Notwithstanding paragraph 23, HydroQual shall not be liable to the Client unless the Client provides notice in writing to HydroQual of such loss or damage, together with full particulars thereof, within 30 

days of the Client’s receipt of the report of the analysis of the sample giving rise to such liability. The provisions of this paragraph allocate the risk between the Client and HydroQual, and the fees to be paid by the Client to 

HydroQual reflect this allocation of any such risks and the limitations of liability in these General Terms and Conditions.  

25. Entire Agreement: These General Terms and Conditions, the Chain of Custody and price quotations constitute the entire agreement between the parties and supersede and take precedence over any terms and 

conditions contained in any documentation provided by the Client. HydroQual’s execution of any subsequent documentation from the Client only acknowledges receipt and not acceptance of any terms or conditions therein 

unless expressly stipulated otherwise by HydroQual. If there is a conflict between these General Terms and Conditions and any other document, these General Terms and Conditions prevail.  
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Senior Verifier

HydroQual Test Report
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Billing:



Trout (96-h LC50) 
Test Report 

Page 2 of 5

Client: ALS106
Reference: 16-0018-01-TRD

Client: ALS Laboratory Group; operation Calgary

Sample: L1719808-2 LC_WTF_OUT_WS_2016-01-04_N

Collection: collected on 2016/01/04 at not given  by not given
Receipt: received on 2016/01/06 at 1215 by MC

Containers:

Description: type: water,  collection method: not given

Test:  started on 2016/01/08 ; ended on 2016/01/12

Result:

Endpoint Value Confidence Limits (95%) Method Calculated
(96-hour) (%) lower upper

Acute: LC50 >100 could not be calculated
(mortality) LC25 >100 could not be calculated

Notes: LC25 & LC50, concentrations lethal to 25% and 50% of the test population

Senior Verifier

received 2 x 20 L carboys at 7 °C, in good condition with 
no seals and no initials

The test data and results are authorized and verified correct.
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Trout (96-h LC50) 
Test Report 
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Client: ALS106
Reference: 16-0018-01-TRD

Method: Biological Test Method: Reference Method for Determining Acute Lethality of 
Effluents to Rainbow Trout, 2000. Environment Canada, EPS 1/RM/13. 
Second Edition (amended May 2007).

Test type: Trout 96-h Static Acute Test (WTR-ME-041)
Species: Oncorhynchus mykiss

Organism source: Sam Livingston (Batch 20151207TR)
Acclimation: 32 days (must be ≥2 weeks)

Stock mortality: 0% (seven days preceding testing)

Sample initial chemistry: pH: 7.4;   EC: 1749 (µS/cm @ 25°C);   DO: 7.7 (mg/L);   temperature: 18 °C
hardness (mg CaC03/L): 944;   colour: colourless;   odour: odourless

Sample holding time: 4 days  (must be ≤ 5 days)
Sample storage: 4 ± 2°C in darkness

Test vessel: The test was conducted in 22 L plastic pails with polyethylene liners 
Test volume: 20 Litres (depth of solution in each test vessel  ≥15cm)

Sample pre-treatment: All test solutions and controls were pre-aerated for 120 minutes at 6.5 ±1 mL/min/L
Dissolved oxygen in 100 % sample was 9.4 mg/L after pre-aeration
The sample was not filtered or pH adjusted prior to or during testing

Loading density: 0.17 g/Litre (must be ≤ 0.5 g/Litre)
Control/dilution water: Dechlorinated City of Calgary water acclimated to test conditions

Test concentrations: 5 effluent concentrations (6.3, 12.5, 25, 50, 100% (v/v) plus a negative control)
Test replicates: One replicate per treatment; 10 fish per replicate

Feeding: Fish are not fed 24 hours before test initiation and no feeding during test
Measurements: pH, conductivity, dissolved oxygen and temperature measured at test initiation and 

test termination
Aeration: All treatments aerated at 6.5 ±1 mL/min/L by oil-free compressed air

passed through airline tubes connected to disposable air stones 
Lighting: Overhead full spectrum fluorescent lights

Photoperiod: 16h light:8h dark
Test temperature: 15 ± 1°C

Endpoint: Mortality, 96-h LC50 (with 95% confidence limits)
Test validity: The control had 100% survival (must ≥ 90%)

The control had 0 percent (%) stressed behaviour (must ≤ 10%)
Reference toxicant: 96-h test with Potassium Chloride (KCl) initiated December 30, 2015; current results

(96-h LC50 and 95% confidence limits) = 0.58 (0.54-0.62) log (g/L KCl)
historical results: 
(96-h LC50 and 95% confidence limits) = 0.56 (0.48-0.64) log (g/L KCl)

Note: Outlined sections are protocol deviations explained on the comment page; v/v, volume per volume

Test Conditions



Trout (96-h LC50) 
Test Report 
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Client: ALS106
Reference: 16-0018-01-TRD

Test Log:

0 1000
1 0940
2 0840
3 1030
4 0905

Chemistry:
Conc. (%) control 6.3 13 25 50 100

Day pH (units)
0 7.3 7.5 7.5 7.5 7.5 7.4
4 8.1 8.1 8.1 8.0 8.0 8.0

Conductivity (µS/cm @ 25°C)
0 365 431 521 740 1051 1634
4 358 429 523 726 1024 1633

Dissolved Oxygen (mg/L)
0 9.2 9.6 9.6 9.5 9.4 9.4
4 8.7 8.6 8.6 8.6 8.6 8.7

Temperature (oC)
0 15 14 14 14 14 14
4 16 15 15 15 15 15

Number Alive (In brackets number stressed):
Conc. (%) control 6.3 13 25 50 100

Day
0 10 10 10 10 10 10
1 10 10 10 10 10 10
2 10 10 10 10 10 10
3 10 10 10 10 10 10
4 10 10 10 10 10 10

Mortality (%)
4 0 0 0 0 0 0

Stressed (%)
4 0 0 0 0 0 0

JK/EP

CQ

Date

2016/01/08
2016/01/09
2016/01/10
2016/01/11
2016/01/12

JK
HS
EP

Day Time Technician

Test Data
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Client: ALS106
Biology Summary Tables: Reference: 16-0018-01-TRD

1 3.4 0.5 control 3.4
2 3.5 0.5 6.3 3.9
3 3.0 0.3 13 3.7
4 3.0 0.3 25 3.5
5 3.0 0.3 50 3.4
6 3.2 0.4 100 3.6
7 2.9 0.3
8 3.0 0.3
9 2.7 0.2
10 2.9 0.3

average 3.1 0.3
sd 0.2 0.1

cv(%) 7.9 28.4
Notes: nd, not done; na, not applicable; 
sd, standard deviation; cv(%), coefficient 
of variation

Test Result Comments:
None

           

Data Analysis:
Endpoints for mortality could not be calculated. No effect occurred.

Protocol Deviations:
None

Group Wet 
Weight (g)

Control 
Fish

Length 
(cm)

Wet 
Weight(g) Conc. (%)

Test Data

Comments/Statistics



GENERAL TERMS AND CONDITIONS: 

These terms and conditions are incorporated into and form part of the Chain of Custody between HydroQual Laboratories Ltd. (“HydroQual”) and the party named in the Chain of 

Custody (the “Client”). 

1. Definitions: Capitalized terms shall have the definition ascribed as such in these General Terms and Conditions and the Chain of Custody. 

2. The Services: HydroQual will provide the Services to the Client as listed and described in the Chain of Custody.  

3. Prices: HydroQual may review and change all prices, fees, surcharges or other charges as set out in proposals and/or price quotations if there are changes to HydroQual’s cost beyond HydroQual’s control, including 

changes in legislative requirements, Client variations of sample numbers and Client requests for changes to standard reporting requirements. Notwithstanding condition 3, all quotations are reviewed and updated on a 

yearly basis.  

4. Payment Terms: The Client shall pay HydroQual within 30 days of the invoice date as provided by HydroQual. HydroQual may, for reasonable business reasons, require the Client to arrange for payment in advance. 

5. Quotation Numbers: The Client shall provide the proposal and/or price quotation number to HydroQual (where applicable) to ensure correct pricing. 

6. Taxes: Applicable taxes are not included in prices, surcharges and additional fees and will be added at the time of invoicing. 

7. No Guarantee of Results: The Client is responsible for informing itself on the limitation of the results and acknowledges that the results are not guaranteed. 

8. Standard of Care: HydroQual will use reasonable care and diligence as required by the laws of the province or territory where the sample is tested, subject to that level of care and skill ordinarily exercised by other 

laboratories currently practicing under similar conditions in the same locality, subject to the time limits and financial, physical or other constraints applicable to the Services. No warranty, express or implied, is made. 

9. Storage: Where possible, HydroQual will store samples until a final report is issued to the Client, after which time HydroQual may discard the sample. 

10. Holds: If the Client requests a sample be placed on hold, HydroQual will store the sample for the mutually agreed upon written time and price, after which HydroQual will invoice the Client and discard the sample. 

11. Archives: If the Client requests a sample be archived, HydroQual will store the sample for  a mutually agreed upon written time frame and price, after which HydroQual will invoice the Client and discard the sample. 

12. Handling Protocol: Legal sample handling protocol must be arranged, and provided in writing, before samples are collected. HydroQual will provide a price quotation for legal sample protocol. Samples processed under 

legal protocol are stored indefinitely, subject to a storage charge as advised by HydroQual. 

13. Samples: The quality, condition, content and source of samples stored and tested are not known to HydroQual except as declared and described on the Chain of Custody  completed and submitted by the Client and 

accompanying the sample. 

14. Risk of Loss: HydroQual will use reasonable care to protect samples during storage, however, all samples are stored at the Client’s risk and the Client is responsible for obtaining appropriate insurance, if desired. The 

Client acknowledges that during the performance of the Services samples may be altered, lost, damaged or destroyed and the client forever releases HydroQual from any and all claims the Client may have for any loss or 

damage to the sample. 

15. Environmental: the Client must comply with all applicable environmental legislation, including labeling all hazardous samples to comply with Canada's Workplace Hazardous Materials Information System and the Alberta 

Transfer of Dangerous Goods regulations, and must provide appropriate material safety data sheets that include the nature of the hazard and a contact name and phone number to call for information. The Client shall 

defend, indemnify and hold harmless HydroQual for all loss or damages, including any fine or cost of complying with an order of any government authority, resulting from the Client’s breach of this paragraph. 

16. Hazardous Materials Disposal: HydroQual may return, at the Client’s cost, hazardous material to the Client for disposal. 

17. Hazardous Materials Surcharge: HydroQual may apply an additional surcharge for handling of hazardous samples or samples with Naturally Occurring Radioactive Materials (“NORM”), such as and including without 

limitation, H2S and CN. 

18. Sample Containers: HydroQual may ship sample containers to the Client’s location by the most cost effective means using HydroQual’s preferred courier suppliers, within the specified project timeline. Shipping will be 

charged back to the Client. 

19. Additional Charges: HydroQual may charge the Client:  

(a) for pick-up and delivery services when provided subject in each instance to a minimum charge of $50.00; and, 

(b) for rush service (processing samples and/or reporting). 

20. Large Bottle Orders: The Client shall provide HydroQual with not less than 24 hours’ notice for large bottle orders.  

21. Re-Tests: HydroQual reserves the right to re-test any samples that remain in HydroQual’s possession. Re-tests requested by the Client may be charged to Client and Client agrees to pay for such charges. 

22. Waiver: The Client is responsible for making any assessment regarding the suitability of the Services and the intended results for the Client’s purposes and waives any and all claims against HydroQual that the Client may 

have against HydroQual as a result of the interpretation of the results provided to the Client. The Client shall defend, indemnify and save harmless HydroQual for any and all claims made by any third party against 

HydroQual in respect of all losses however arising from the performance of the Services or the use of any report provided in the performance of the Services. 

23. LIMITATION OF LIABILITY: IN NO EVENT SHALL HYDROQUAL BE RESPONSIBLE FOR ANY CONSEQUENTIAL, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY OR PUNITIVE DAMAGES, WHETHER 

FORESEEABLE OR UNFORESEEABLE (INCLUDING CLAIMS FOR LOSS OF PROFITS OR REVENUE OR LOSSES CAUSED BY STOPPAGE OF OTHER WORK OR IMPAIRMENT OF OTHER ASSETS) INCURRED 

BY THE CLIENT ARISING OUT OF BREACH OR FAILURE OF EXPRESS OF IMPLIED WARRANTY, BREACH OF CONTRACT, BREACH OF WARRANTY, MISREPRESENTATION, NEGLIGENCE, STRICT LIABILITY 

IN TORT OR OTHERWISE. IN ANY EVENT, THE LIABILITY OF HYDROQUAL TO THE CLIENT SHALL BE LIMITED TO THE COST OF TESTING THE SAMPLE AS REQUESTED IN THE CHAIN OF CUSTODY 

UNDER WHICH THE SAMPLE WAS ORIGINALLY DEPOSITED. FOR THE PURPOSES OF THIS PARAGRAPH AND PARAGRAPHS 7, 14, 15, 22, AND 24, AS APPLICABLE, “HYDROQUAL” INCLUDES WITHOUT 

LIMITATIONS ITS DIRECTORS, OFFICERS, EMPLOYEES AND AFFILIATES AND THE “CLIENT” INCLUDES WITHOUT LIMITATION ANY THIRD PARTY THAT MAY HAVE A CLAIM AGAINST HYDROQUAL 

THROUGH THE CLIENT. 

24. Notice of Liability: Notwithstanding paragraph 23, HydroQual shall not be liable to the Client unless the Client provides notice in writing to HydroQual of such loss or damage, together with full particulars thereof, within 30 

days of the Client’s receipt of the report of the analysis of the sample giving rise to such liability. The provisions of this paragraph allocate the risk between the Client and HydroQual, and the fees to be paid by the Client to 

HydroQual reflect this allocation of any such risks and the limitations of liability in these General Terms and Conditions.  

25. Entire Agreement: These General Terms and Conditions, the Chain of Custody and price quotations constitute the entire agreement between the parties and supersede and take precedence over any terms and 

conditions contained in any documentation provided by the Client. HydroQual’s execution of any subsequent documentation from the Client only acknowledges receipt and not acceptance of any terms or conditions therein 

unless expressly stipulated otherwise by HydroQual. If there is a conflict between these General Terms and Conditions and any other document, these General Terms and Conditions prevail.  
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ALS106
16-0039
L1722235

Senior Verifier

Test Report
Client:
Reference:
Billing:



Trout (96-h LC50) 
Test Report 
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Client: ALS106
Reference: 16-0039-01-TRD

Client: ALS Laboratory Group; operation Calgary

Sample: L1722235-2 LC_WTF_OUT_WS_2016-01-11_N

Collection: collected on 2016/01/11 at not given  by not given
Receipt: received on 2016/01/12 at 1300 by JK

Containers:

Description: type: water,  collection method: not given

Test:  started on 2016/01/13 ; ended on 2016/01/17

Result:

Endpoint Value Confidence Limits (95%) Method Calculated
(96-hour) (%) lower upper

Acute: LC50 >100 could not be calculated
(mortality) LC25 >100 could not be calculated

Notes: LC25 & LC50, concentrations lethal to 25% and 50% of the test population

Senior Verifier

received 2 x 1 L bottle / 2 x 20 L carboys at 4 °C, in good 
condition with no seals and no initials

The test data and results are authorized and verified correct.
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Trout (96-h LC50) 
Test Report 
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Client: ALS106
Reference: 16-0039-01-TRD

Method: Biological Test Method: Reference Method for Determining Acute Lethality of 
Effluents to Rainbow Trout, 2000. Environment Canada, EPS 1/RM/13. 
Second Edition (amended May 2007).

Test type: Trout 96-h Static Acute Test (WTR-ME-041)
Species: Oncorhynchus mykiss

Organism source: Sam Livingston (Batch 20151207TR)
Acclimation: 37 days (must be ≥2 weeks)

Stock mortality: 0% (seven days preceding testing)

Sample initial chemistry: pH: 7.6;   EC: 1969 (µS/cm @ 25°C);   DO: 9.6 (mg/L);   temperature: 16 °C
hardness (mg CaC03/L): 1040;   colour: colourless;   odour: odourless

Sample holding time: 2 days  (must be ≤ 5 days)
Sample storage: 4 ± 2°C in darkness

Test vessel: The test was conducted in 22 L plastic pails with polyethylene liners 
Test volume: 20 Litres (depth of solution in each test vessel  ≥15cm)

Sample pre-treatment: All test solutions and controls were pre-aerated for 120 minutes at 6.5 ±1 mL/min/L
Dissolved oxygen in 100 % sample was 9.3 mg/L after pre-aeration
The sample was not filtered or pH adjusted prior to or during testing

Loading density: 0.15 g/Litre (must be ≤ 0.5 g/Litre)
Control/dilution water: Dechlorinated City of Calgary water acclimated to test conditions

Test concentrations: 5 effluent concentrations (6.3, 12.5, 25, 50, 100% (v/v) plus a negative control)
Test replicates: One replicate per treatment; 10 fish per replicate

Feeding: Fish are not fed 24 hours before test initiation and no feeding during test
Measurements: pH, conductivity, dissolved oxygen and temperature measured at test initiation and 

test termination
Aeration: All treatments aerated at 6.5 ±1 mL/min/L by oil-free compressed air

passed through airline tubes connected to disposable air stones 
Lighting: Overhead full spectrum fluorescent lights

Photoperiod: 16h light:8h dark
Test temperature: 15 ± 1°C

Endpoint: Mortality, 96-h LC50 (with 95% confidence limits)
Test validity: The control had 100% survival (must ≥ 90%)

The control had 0 percent (%) stressed behaviour (must ≤ 10%)
Reference toxicant: 96-h test with Potassium Chloride (KCl) initiated December 30, 2015; current results

(96-h LC50 and 95% confidence limits) = 0.58 (0.54-0.62) log (g/L KCl)
historical results: 
(96-h LC50 and 95% confidence limits) = 0.56 (0.48-0.64) log (g/L KCl)

Note: Outlined sections are protocol deviations explained on the comment page; v/v, volume per volume

Test Conditions



Trout (96-h LC50) 
Test Report 
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Client: ALS106
Reference: 16-0039-01-TRD

Test Log:

0 1100
1 0840
2 0935
3 0940
4 1040

Chemistry:
Conc. (%) control 6.3 13 25 50 100

Day pH (units)
0 7.7 7.7 7.7 7.7 7.7 7.7
4 7.9 7.8 7.8 7.8 7.8 7.6

Conductivity (µS/cm @ 25°C)
0 412 507 599 830 1198 1858
4 379 496 608 853 1212 1879

Dissolved Oxygen (mg/L)
0 9.2 9.2 9.2 9.2 9.3 9.3
4 8.7 8.8 8.9 8.9 8.9 8.9

Temperature (oC)
0 14 14 14 14 14 14
4 15 14 14 14 14 14

Number Alive (In brackets number stressed):
Conc. (%) control 6.3 13 25 50 100

Day
0 10 10 10 10 10 10
1 10 10 10 10 10 10
2 10 10 10 10 10 10
3 10 10 10 10 10 10
4 10 10 10 10 10 10

Mortality (%)
4 0 0 0 0 0 0

Stressed (%)
4 0 0 0 0 0 0

JW

HS/JW

Date

2016/01/13
2016/01/14
2016/01/15
2016/01/16
2016/01/17

JK
JW
JK

Day Time Technician

Test Data

 



Trout (96-h LC50) 
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Client: ALS106
Biology Summary Tables: Reference: 16-0039-01-TRD

1 2.8 0.2 control 3.0
2 2.0 0.3 6.3 2.6
3 3.3 0.5 13 3.0
4 2.8 0.2 25 3.8
5 3.0 0.3 50 2.9
6 3.0 0.3 100 2.7
7 3.3 0.4
8 2.4 0.1
9 3.2 0.4
10 3.1 0.3

average 2.9 0.3
sd 0.4 0.1

cv(%) 14.4 38.5
Notes: nd, not done; na, not applicable; 
sd, standard deviation; cv(%), coefficient 
of variation

Test Result Comments:
None

           

Data Analysis:
Endpoints for mortality could not be calculated. No effect occurred.

Protocol Deviations:
None

Group Wet 
Weight (g)

Control 
Fish

Length 
(cm)

Wet 
Weight(g) Conc. (%)

Test Data

Comments/Statistics
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Client: ALS106
Reference: 16-0039-01-DAD

Client: ALS Laboratory Group; operation Calgary

Sample: L1722235-2 LC_WTF_OUT_WS_2016-01-11_N

Collection: collected on 2016/01/11 at not given  by not given
Receipt: received on 2016/01/12 at 1300 by JK

Containers:

Description: type: water,  collection method: not given

Test: started on 2016/01/12 ; ended on 2016/01/14

Result:

Endpoint Value Confidence Limits (95%)
(48-hour) (%) lower upper

Acute: LC50 >100
(mortality) LC25 >100

Acute: EC50 >100
(immobility) EC25 >100

Notes: LC25 & LC50, concentrations lethal to 25% and 50% of the test population

 

 

received 2 x 1 L bottle / 2 x 20 L carboys at 4 °C, in 
good condition with no seals and no initials

Method Calculated

The test data and results are authorized and verified correct.

could not be calculated
could not be calculated

could not be calculated
could not be calculated
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Client: ALS106
Reference: 16-0039-01-DAD

Method: Biological Test method: Reference Method for Determining Acute Lethality of 
Effluents to Daphnia magna , 2000. Environ. Can., EPS 1/RM/14. 
Second Edition.

Test type: Daphnia  48-h Static Acute Test (WTR-ME-015)
Species: Daphnia magna

Age: < 24 hours old 
Organism source: in-house culture

Stock mortality: 0%
Culture brood data: 10 days to first brood

20 neonates per average brood

Sample initial chemistry: pH: 7.6;   EC: 1969 (µS/cm @ 25°C);   DO: 9.6 (mg/L);   temperature: 16 °C
hardness (mg CaC03/L): 1040;   colour: colourless;   odour: odourless

Sample holding time: 1 day  (must be ≤ 5 days)
Sample storage: 4 ± 2°C in darkness

Test vessel: 385 mL plastic vessels
Test volume: 150 mL

Sample pre-treatment: The sample was not filtered or pH adjusted prior to or during testing
The sample was pre-aerated for 20 minutes (rate of 37.5 ± 12.5 mL/min.L-1)
The hardness of the sample was not adjusted (mg CaCO3/L) prior to or during
testing

Loading density: One daphnid/15 mL (must ≤ 1 organism/15 mL)
Control/dilution water: Moderately hard water supplemented with vitamin B12 (2 µg/L)

and Na2SeO3 (5 µg/L)

The hardness of the control/dilution water was 126 mg CaCO3/L
Test concentrations: 5 effluent concentrations (6.3, 12.5, 25, 50, 100% (v/v) plus a negative control)

Test replicates: One replicate per treatment, 10 daphnids per replicate
Feeding: None
Aeration: None

Measurements: pH, conductivity, dissolved oxygen and temperature at test initiation and
termination

Lighting: Cool white fluorescent lights
Photoperiod: 16h light:8h dark

Test temperature: 20 ± 2°C

Note: Outlined sections are protocol deviations explained on the comment page 

Test Conditions
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Client: ALS106
Reference: 16-0039-01-DAD

Endpoint: Mortality, 48-h LC50 (95% confidence limits)
Immobility, 48-h EC50 (95% confidence limits)

Test validity: The control had 100% survival (must ≥ 90%)
Control had 0 percent (%) abnormal behaviour (must ≤ 10%,  immobility)

Reference toxicant: 48-h test with NaCl initiated January 6, 2016; current results
(48-h LC50 and 95% confidence limits) = 0.72 (0.67-0.76) log (g/L NaCl)
historical results:
(48-h LC50 and 95% confidence limits) = 0.77 (0.69-0.85) log (g/L NaCl)

Note: Outlined sections are protocol deviations explained on the comment page 

Test Conditions
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Client: ALS106
Reference: 16-0039-01-DAD

Test Log:

2016/01/12 0 1510
2016/01/13 1 0835
2016/01/14 2 1105

Chemistry: 
Conc. (%) control 6.3 13 25 50 100

Day pH (units)
0 8.2 8.1 8.1 8.1 8.0 8.0
2 8.2 8.2 8.2 8.2 8.1 8.0

Conductivity (µS/cm @ 25°C)
0 256 351 451 661 1047 1754
2 232 351 451 655 1080 1784

Dissolved Oxygen (mg/L)
0 7.8 7.8 7.8 7.7 7.8 7.8
2 7.8 7.9 7.9 7.8 7.6 7.8

Temperature (oC)
0 21 21 21 21 21 21
2 20 20 21 21 21 20

Biology:
Conc. (%) control 6.3 13 25 50 100

Day Number Alive and Behavior (behavior is in brackets) 
1 10 10 10 10 10 10
2 10 10 10 10 10 10

Notes: F, floating; I, immobile; B, stuck on bubble; D, caught in debris; nd, not done; na, not applicable;  

Mortality (%)
2 0 0 0 0 0 0

Immobility (%)
2 0 0 0 0 0 0

Time TechnicianDate Day

JK
JK
ML

Test Data
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Client: ALS106
Reference: 16-0039-01-DAD

Test Result Comments:
None

Data Analysis:
Endpoints for mortality could not be calculated. No effect occurred.

Endpoints for immobility could not be calculated.  No effect occurred.

Protocol Deviations:
None

Comments/Statistics



GENERAL TERMS AND CONDITIONS: 

These terms and conditions are incorporated into and form part of the Chain of Custody between HydroQual Laboratories Ltd. (“HydroQual”) and the party named in the Chain of 

Custody (the “Client”). 

1. Definitions: Capitalized terms shall have the definition ascribed as such in these General Terms and Conditions and the Chain of Custody. 

2. The Services: HydroQual will provide the Services to the Client as listed and described in the Chain of Custody.  

3. Prices: HydroQual may review and change all prices, fees, surcharges or other charges as set out in proposals and/or price quotations if there are changes to HydroQual’s cost beyond HydroQual’s control, including 

changes in legislative requirements, Client variations of sample numbers and Client requests for changes to standard reporting requirements. Notwithstanding condition 3, all quotations are reviewed and updated on a 

yearly basis.  

4. Payment Terms: The Client shall pay HydroQual within 30 days of the invoice date as provided by HydroQual. HydroQual may, for reasonable business reasons, require the Client to arrange for payment in advance. 

5. Quotation Numbers: The Client shall provide the proposal and/or price quotation number to HydroQual (where applicable) to ensure correct pricing. 

6. Taxes: Applicable taxes are not included in prices, surcharges and additional fees and will be added at the time of invoicing. 

7. No Guarantee of Results: The Client is responsible for informing itself on the limitation of the results and acknowledges that the results are not guaranteed. 

8. Standard of Care: HydroQual will use reasonable care and diligence as required by the laws of the province or territory where the sample is tested, subject to that level of care and skill ordinarily exercised by other 

laboratories currently practicing under similar conditions in the same locality, subject to the time limits and financial, physical or other constraints applicable to the Services. No warranty, express or implied, is made. 

9. Storage: Where possible, HydroQual will store samples until a final report is issued to the Client, after which time HydroQual may discard the sample. 

10. Holds: If the Client requests a sample be placed on hold, HydroQual will store the sample for the mutually agreed upon written time and price, after which HydroQual will invoice the Client and discard the sample. 

11. Archives: If the Client requests a sample be archived, HydroQual will store the sample for  a mutually agreed upon written time frame and price, after which HydroQual will invoice the Client and discard the sample. 

12. Handling Protocol: Legal sample handling protocol must be arranged, and provided in writing, before samples are collected. HydroQual will provide a price quotation for legal sample protocol. Samples processed under 

legal protocol are stored indefinitely, subject to a storage charge as advised by HydroQual. 

13. Samples: The quality, condition, content and source of samples stored and tested are not known to HydroQual except as declared and described on the Chain of Custody  completed and submitted by the Client and 

accompanying the sample. 

14. Risk of Loss: HydroQual will use reasonable care to protect samples during storage, however, all samples are stored at the Client’s risk and the Client is responsible for obtaining appropriate insurance, if desired. The 

Client acknowledges that during the performance of the Services samples may be altered, lost, damaged or destroyed and the client forever releases HydroQual from any and all claims the Client may have for any loss or 

damage to the sample. 

15. Environmental: the Client must comply with all applicable environmental legislation, including labeling all hazardous samples to comply with Canada's Workplace Hazardous Materials Information System and the Alberta 

Transfer of Dangerous Goods regulations, and must provide appropriate material safety data sheets that include the nature of the hazard and a contact name and phone number to call for information. The Client shall 

defend, indemnify and hold harmless HydroQual for all loss or damages, including any fine or cost of complying with an order of any government authority, resulting from the Client’s breach of this paragraph. 

16. Hazardous Materials Disposal: HydroQual may return, at the Client’s cost, hazardous material to the Client for disposal. 

17. Hazardous Materials Surcharge: HydroQual may apply an additional surcharge for handling of hazardous samples or samples with Naturally Occurring Radioactive Materials (“NORM”), such as and including without 

limitation, H2S and CN. 

18. Sample Containers: HydroQual may ship sample containers to the Client’s location by the most cost effective means using HydroQual’s preferred courier suppliers, within the specified project timeline. Shipping will be 

charged back to the Client. 

19. Additional Charges: HydroQual may charge the Client:  

(a) for pick-up and delivery services when provided subject in each instance to a minimum charge of $50.00; and, 

(b) for rush service (processing samples and/or reporting). 

20. Large Bottle Orders: The Client shall provide HydroQual with not less than 24 hours’ notice for large bottle orders.  

21. Re-Tests: HydroQual reserves the right to re-test any samples that remain in HydroQual’s possession. Re-tests requested by the Client may be charged to Client and Client agrees to pay for such charges. 

22. Waiver: The Client is responsible for making any assessment regarding the suitability of the Services and the intended results for the Client’s purposes and waives any and all claims against HydroQual that the Client may 

have against HydroQual as a result of the interpretation of the results provided to the Client. The Client shall defend, indemnify and save harmless HydroQual for any and all claims made by any third party against 

HydroQual in respect of all losses however arising from the performance of the Services or the use of any report provided in the performance of the Services. 

23. LIMITATION OF LIABILITY: IN NO EVENT SHALL HYDROQUAL BE RESPONSIBLE FOR ANY CONSEQUENTIAL, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY OR PUNITIVE DAMAGES, WHETHER 

FORESEEABLE OR UNFORESEEABLE (INCLUDING CLAIMS FOR LOSS OF PROFITS OR REVENUE OR LOSSES CAUSED BY STOPPAGE OF OTHER WORK OR IMPAIRMENT OF OTHER ASSETS) INCURRED 

BY THE CLIENT ARISING OUT OF BREACH OR FAILURE OF EXPRESS OF IMPLIED WARRANTY, BREACH OF CONTRACT, BREACH OF WARRANTY, MISREPRESENTATION, NEGLIGENCE, STRICT LIABILITY 

IN TORT OR OTHERWISE. IN ANY EVENT, THE LIABILITY OF HYDROQUAL TO THE CLIENT SHALL BE LIMITED TO THE COST OF TESTING THE SAMPLE AS REQUESTED IN THE CHAIN OF CUSTODY 

UNDER WHICH THE SAMPLE WAS ORIGINALLY DEPOSITED. FOR THE PURPOSES OF THIS PARAGRAPH AND PARAGRAPHS 7, 14, 15, 22, AND 24, AS APPLICABLE, “HYDROQUAL” INCLUDES WITHOUT 

LIMITATIONS ITS DIRECTORS, OFFICERS, EMPLOYEES AND AFFILIATES AND THE “CLIENT” INCLUDES WITHOUT LIMITATION ANY THIRD PARTY THAT MAY HAVE A CLAIM AGAINST HYDROQUAL 

THROUGH THE CLIENT. 

24. Notice of Liability: Notwithstanding paragraph 23, HydroQual shall not be liable to the Client unless the Client provides notice in writing to HydroQual of such loss or damage, together with full particulars thereof, within 30 

days of the Client’s receipt of the report of the analysis of the sample giving rise to such liability. The provisions of this paragraph allocate the risk between the Client and HydroQual, and the fees to be paid by the Client to 

HydroQual reflect this allocation of any such risks and the limitations of liability in these General Terms and Conditions.  

25. Entire Agreement: These General Terms and Conditions, the Chain of Custody and price quotations constitute the entire agreement between the parties and supersede and take precedence over any terms and 

conditions contained in any documentation provided by the Client. HydroQual’s execution of any subsequent documentation from the Client only acknowledges receipt and not acceptance of any terms or conditions therein 

unless expressly stipulated otherwise by HydroQual. If there is a conflict between these General Terms and Conditions and any other document, these General Terms and Conditions prevail.  
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Client: ALS106
Reference: 16-0144-01-TRD

Client: ALS Laboratory Group; operation Calgary

Sample: L1730190-2 LC_WTF_OUT_WS_2016-02-02_N

Collection: collected on 2016/02/02 at not given  by not given
Receipt: received on 2016/02/03 at 1050 by MC

Containers:

Description: type: water,  collection method: not given

Test:  started on 2016/02/04 ; ended on 2016/02/08

Result:

Endpoint Value Confidence Limits (95%) Method Calculated
(96-hour) (%) lower upper

Acute: LC50 >100 could not be calculated
(mortality) LC25 >100 could not be calculated

Notes: LC25 & LC50, concentrations lethal to 25% and 50% of the test population

Senior Verifier

received 2016/02/03 at 6 °C, in good condition with no 
seals and no initials

The test data and results are authorized and verified correct.
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Client: ALS106
Reference: 16-0144-01-TRD

Method: Biological Test Method: Reference Method for Determining Acute Lethality of 
Effluents to Rainbow Trout, 2000. Environment Canada, EPS 1/RM/13. 
Second Edition (amended May 2007).

Test type: Trout 96-h Static Acute Test (WTR-ME-041)
Species: Oncorhynchus mykiss

Organism source: Sam Livingston (Batch 20160113TR)
Acclimation: 21 days (must be ≥2 weeks)

Stock mortality: 0% (seven days preceding testing)

Sample initial chemistry: pH: 7.7;   EC: 1753 (µS/cm @ 25°C);   DO: 9.8 (mg/L);   temperature: 14 °C
hardness (mg CaC03/L): 905;   colour: Colourless;   odour: Odourless

Sample holding time: 2 days  (must be ≤ 5 days)
Sample storage: 4 ± 2°C in darkness

Test vessel: The test was conducted in 22 L plastic pails with polyethylene liners 
Test volume: 20 Litres (depth of solution in each test vessel  ≥15cm)

Sample pre-treatment: All test solutions and controls were pre-aerated for 120 minutes at 6.5 ±1 mL/min/L
Dissolved oxygen in 100 % sample was 9.2 mg/L after pre-aeration
The sample was not filtered or pH adjusted prior to or during testing

Loading density: 0.2 g/Litre (must be ≤ 0.5 g/Litre)
Control/dilution water: Dechlorinated City of Calgary water acclimated to test conditions

Test concentrations: 5 effluent concentrations (6.3, 12.5, 25, 50, 100% (v/v) plus a negative control)
Test replicates: One replicate per treatment; 10 fish per replicate

Feeding: Fish are not fed 24 hours before test initiation and no feeding during test
Measurements: pH, conductivity, dissolved oxygen and temperature measured at test initiation and 

test termination
Aeration: All treatments aerated at 6.5 ±1 mL/min/L by oil-free compressed air

passed through airline tubes connected to disposable air stones 
Lighting: Overhead full spectrum fluorescent lights

Photoperiod: 16h light:8h dark
Test temperature: 15 ± 1°C

Endpoint: Mortality, 96-h LC50 (with 95% confidence limits)
Test validity: The control had 100% survival (must ≥ 90%)

The control had 0 percent (%) stressed behaviour (must ≤ 10%)
Reference toxicant: 96-h test with Potassium Chloride (KCl) initiated January 28, 2016; current results

(96-h LC50 and 95% confidence limits) = 0.61 (0.58-0.64) log (g/L KCl)
historical results: 
(96-h LC50 and 95% confidence limits) = 0.57 (0.49-0.65) log (g/L KCl)

Note: Outlined sections are protocol deviations explained on the comment page; v/v, volume per volume

Test Conditions
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Client: ALS106
Reference: 16-0144-01-TRD

Test Log:

0 1020
1 0825
2 0915
3 1025
4 0845

Chemistry:
Conc. (%) control 6.3 13 25 50 100

Day pH (units)
0 7.9 7.9 7.8 7.8 7.9 8.0
4 7.8 8.0 8.0 8.0 8.1 8.0

Conductivity (µS/cm @ 25°C)
0 440 566 664 876 1239 1853
4 489 590 677 892 1263 1864

Dissolved Oxygen (mg/L)
0 9.0 9.1 9.2 9.2 9.1 9.2
4 8.9 9.0 9.0 9.0 9.0 9.0

Temperature (oC)
0 14 14 14 14 14 14
4 15 15 14 14 15 15

Number Alive (In brackets number stressed):
Conc. (%) control 6.3 13 25 50 100

Day
0 10 10 10 10 10 10
1 10 10 10 10 10 10
2 10 10 10 10 10 10
3 10 10 10 10 10 10
4 10 10 10 10 10 10

Mortality (%)
4 0 0 0 0 0 0

Stressed (%)
4 0 0 0 0 0 0

JN/EP

HS/DS

Date

2016/02/04
2016/02/05
2016/02/06
2016/02/07
2016/02/08

ML/JN
ML/SY

DS/JW/BY

Day Time Technician

Test Data
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Client: ALS106
Biology Summary Tables: Reference: 16-0144-01-TRD

1 3.5 0.6 control 4.0
2 3.2 0.4 6.3 4.2
3 3.0 0.3 13 3.9
4 3.3 0.4 25 4.0
5 2.9 0.4 50 3.4
6 3.0 0.4 100 3.2
7 2.3 0.2
8 3.6 0.6
9 2.8 0.3
10 3.2 0.4

average 3.1 0.4
sd 0.4 0.1

cv(%) 12.1 31.2
Notes: nd, not done; na, not applicable; 
sd, standard deviation; cv(%), coefficient 
of variation

Test Result Comments:
None

           

Data Analysis:
Endpoints for mortality could not be calculated. No effect occurred.

Protocol Deviations:
None

Group Wet 
Weight (g)

Control 
Fish

Length 
(cm)

Wet 
Weight(g) Conc. (%)

Test Data

Comments/Statistics
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Client: ALS106
Reference: 16-0144-01-DAD

Client: ALS Laboratory Group; operation Calgary

Sample: L1730190-2 LC_WTF_OUT_WS_2016-02-02_N

Collection: collected on 2016/02/02 at not given  by not given
Receipt: received on 2016/02/03 at 1050 by MC

Containers:

Description: type: water,  collection method: not given

Test: started on 2016/02/03 ; ended on 2016/02/05

Result:

Endpoint Value Confidence Limits (95%)
(48-hour) (%) lower upper

Acute: LC50 >100
(mortality) LC25 >100

Acute: EC50 >100
(immobility) EC25 >100

Notes: LC25 & LC50, concentrations lethal to 25% and 50% of the test population

 

 

received 2016/02/03 at 6 °C, in good condition with no 
seals and no initials

Method Calculated

The test data and results are authorized and verified correct.
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Client: ALS106
Reference: 16-0144-01-DAD

Method: Biological Test method: Reference Method for Determining Acute Lethality of 
Effluents to Daphnia magna , 2000. Environ. Can., EPS 1/RM/14. 
Second Edition.

Test type: Daphnia  48-h Static Acute Test (WTR-ME-015)
Species: Daphnia magna

Age: < 24 hours old 
Organism source: in-house culture

Stock mortality: 3%
Culture brood data: 10 days to first brood

20 neonates per average brood

Sample initial chemistry: pH: 7.7;   EC: 1753 (µS/cm @ 25°C);   DO: 9.8 (mg/L);   temperature: 14 °C
hardness (mg CaC03/L): 905;   colour: Colourless;   odour: Odourless

Sample holding time: 1 day  (must be ≤ 5 days)
Sample storage: 4 ± 2°C in darkness

Test vessel: 385 mL plastic vessels
Test volume: 150 mL

Sample pre-treatment: The sample was not filtered or pH adjusted prior to or during testing
The sample was pre-aerated for 20 minutes (rate of 37.5 ± 12.5 mL/min.L-1)
The hardness of the sample was not adjusted (mg CaCO3/L) prior to or during
testing

Loading density: One daphnid/15 mL (must ≤ 1 organism/15 mL)
Control/dilution water: Moderately hard water supplemented with vitamin B12 (2 µg/L)

and Na2SeO3 (5 µg/L)

The hardness of the control/dilution water was 95 mg CaCO3/L
Test concentrations: 5 effluent concentrations (6.3, 12.5, 25, 50, 100% (v/v) plus a negative control)

Test replicates: One replicate per treatment, 10 daphnids per replicate
Feeding: None
Aeration: None

Measurements: pH, conductivity, dissolved oxygen and temperature at test initiation and
termination

Lighting: Cool white fluorescent lights
Photoperiod: 16h light:8h dark

Test temperature: 20 ± 2°C

Note: Outlined sections are protocol deviations explained on the comment page 

Test Conditions
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Client: ALS106
Reference: 16-0144-01-DAD

Endpoint: Mortality, 48-h LC50 (95% confidence limits)
Immobility, 48-h EC50 (95% confidence limits)

Test validity: The control had 100% survival (must ≥ 90%)
Control had 0 percent (%) abnormal behaviour (must ≤ 10%,  immobility)

Reference toxicant: 48-h test with NaCl initiated January 25, 2016; current results
(48-h LC50 and 95% confidence limits) = 0.79 (0.76-0.81) log (g/L NaCl)
historical results:
(48-h LC50 and 95% confidence limits) = 0.76 (0.69-0.84) log (g/L NaCl)

Note: Outlined sections are protocol deviations explained on the comment page 

Test Conditions
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Client: ALS106
Reference: 16-0144-01-DAD

Test Log:

2016/02/03 0 1540
2016/02/04 1 0900
2016/02/05 2 1010

Chemistry: 
Conc. (%) control 6.3 13 25 50 100

Day pH (units)
0 8.1 8.1 8.1 8.2 8.1 8.1
2 8.0 8.1 8.2 8.3 8.3 8.2

Conductivity (µS/cm @ 25°C)
0 173 286 401 630 992 1606
2 173 284 405 627 975 1531

Dissolved Oxygen (mg/L)
0 7.9 8.0 8.0 8.0 8.0 8.0
2 7.9 8.0 7.9 8.0 8.1 7.9

Temperature (oC)
0 19 19 19 19 19 19
2 20 20 19 19 19 19

Biology:
Conc. (%) control 6.3 13 25 50 100

Day Number Alive and Behavior (behavior is in brackets) 
1 10 10 10 10 10 10(2F)
2 10 10 10 10 10 10

Notes: F, floating; I, immobile; B, stuck on bubble; D, caught in debris; nd, not done; na, not applicable;  

Mortality (%)
2 0 0 0 0 0 0

Immobility (%)
2 0 0 0 0 0 0

Time TechnicianDate Day

JK
JK
JK

Test Data
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Client: ALS106
Reference: 16-0144-01-DAD

Test Result Comments:
None

Data Analysis:
Endpoints for mortality could not be calculated. No effect occurred.

Endpoints for immobility could not be calculated.  No effect occurred.

Protocol Deviations:
None

Comments/Statistics



GENERAL TERMS AND CONDITIONS: 

These terms and conditions are incorporated into and form part of the Chain of Custody between HydroQual Laboratories Ltd. (“HydroQual”) and the party named in the Chain of 

Custody (the “Client”). 

1. Definitions: Capitalized terms shall have the definition ascribed as such in these General Terms and Conditions and the Chain of Custody. 

2. The Services: HydroQual will provide the Services to the Client as listed and described in the Chain of Custody.  

3. Prices: HydroQual may review and change all prices, fees, surcharges or other charges as set out in proposals and/or price quotations if there are changes to HydroQual’s cost beyond HydroQual’s control, including 

changes in legislative requirements, Client variations of sample numbers and Client requests for changes to standard reporting requirements. Notwithstanding condition 3, all quotations are reviewed and updated on a 

yearly basis.  

4. Payment Terms: The Client shall pay HydroQual within 30 days of the invoice date as provided by HydroQual. HydroQual may, for reasonable business reasons, require the Client to arrange for payment in advance. 

5. Quotation Numbers: The Client shall provide the proposal and/or price quotation number to HydroQual (where applicable) to ensure correct pricing. 

6. Taxes: Applicable taxes are not included in prices, surcharges and additional fees and will be added at the time of invoicing. 

7. No Guarantee of Results: The Client is responsible for informing itself on the limitation of the results and acknowledges that the results are not guaranteed. 

8. Standard of Care: HydroQual will use reasonable care and diligence as required by the laws of the province or territory where the sample is tested, subject to that level of care and skill ordinarily exercised by other 

laboratories currently practicing under similar conditions in the same locality, subject to the time limits and financial, physical or other constraints applicable to the Services. No warranty, express or implied, is made. 

9. Storage: Where possible, HydroQual will store samples until a final report is issued to the Client, after which time HydroQual may discard the sample. 

10. Holds: If the Client requests a sample be placed on hold, HydroQual will store the sample for the mutually agreed upon written time and price, after which HydroQual will invoice the Client and discard the sample. 

11. Archives: If the Client requests a sample be archived, HydroQual will store the sample for  a mutually agreed upon written time frame and price, after which HydroQual will invoice the Client and discard the sample. 

12. Handling Protocol: Legal sample handling protocol must be arranged, and provided in writing, before samples are collected. HydroQual will provide a price quotation for legal sample protocol. Samples processed under 

legal protocol are stored indefinitely, subject to a storage charge as advised by HydroQual. 

13. Samples: The quality, condition, content and source of samples stored and tested are not known to HydroQual except as declared and described on the Chain of Custody  completed and submitted by the Client and 

accompanying the sample. 

14. Risk of Loss: HydroQual will use reasonable care to protect samples during storage, however, all samples are stored at the Client’s risk and the Client is responsible for obtaining appropriate insurance, if desired. The 

Client acknowledges that during the performance of the Services samples may be altered, lost, damaged or destroyed and the client forever releases HydroQual from any and all claims the Client may have for any loss or 

damage to the sample. 

15. Environmental: the Client must comply with all applicable environmental legislation, including labeling all hazardous samples to comply with Canada's Workplace Hazardous Materials Information System and the Alberta 

Transfer of Dangerous Goods regulations, and must provide appropriate material safety data sheets that include the nature of the hazard and a contact name and phone number to call for information. The Client shall 

defend, indemnify and hold harmless HydroQual for all loss or damages, including any fine or cost of complying with an order of any government authority, resulting from the Client’s breach of this paragraph. 

16. Hazardous Materials Disposal: HydroQual may return, at the Client’s cost, hazardous material to the Client for disposal. 

17. Hazardous Materials Surcharge: HydroQual may apply an additional surcharge for handling of hazardous samples or samples with Naturally Occurring Radioactive Materials (“NORM”), such as and including without 

limitation, H2S and CN. 

18. Sample Containers: HydroQual may ship sample containers to the Client’s location by the most cost effective means using HydroQual’s preferred courier suppliers, within the specified project timeline. Shipping will be 

charged back to the Client. 

19. Additional Charges: HydroQual may charge the Client:  

(a) for pick-up and delivery services when provided subject in each instance to a minimum charge of $50.00; and, 

(b) for rush service (processing samples and/or reporting). 

20. Large Bottle Orders: The Client shall provide HydroQual with not less than 24 hours’ notice for large bottle orders.  

21. Re-Tests: HydroQual reserves the right to re-test any samples that remain in HydroQual’s possession. Re-tests requested by the Client may be charged to Client and Client agrees to pay for such charges. 

22. Waiver: The Client is responsible for making any assessment regarding the suitability of the Services and the intended results for the Client’s purposes and waives any and all claims against HydroQual that the Client may 

have against HydroQual as a result of the interpretation of the results provided to the Client. The Client shall defend, indemnify and save harmless HydroQual for any and all claims made by any third party against 

HydroQual in respect of all losses however arising from the performance of the Services or the use of any report provided in the performance of the Services. 

23. LIMITATION OF LIABILITY: IN NO EVENT SHALL HYDROQUAL BE RESPONSIBLE FOR ANY CONSEQUENTIAL, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY OR PUNITIVE DAMAGES, WHETHER 

FORESEEABLE OR UNFORESEEABLE (INCLUDING CLAIMS FOR LOSS OF PROFITS OR REVENUE OR LOSSES CAUSED BY STOPPAGE OF OTHER WORK OR IMPAIRMENT OF OTHER ASSETS) INCURRED 

BY THE CLIENT ARISING OUT OF BREACH OR FAILURE OF EXPRESS OF IMPLIED WARRANTY, BREACH OF CONTRACT, BREACH OF WARRANTY, MISREPRESENTATION, NEGLIGENCE, STRICT LIABILITY 

IN TORT OR OTHERWISE. IN ANY EVENT, THE LIABILITY OF HYDROQUAL TO THE CLIENT SHALL BE LIMITED TO THE COST OF TESTING THE SAMPLE AS REQUESTED IN THE CHAIN OF CUSTODY 

UNDER WHICH THE SAMPLE WAS ORIGINALLY DEPOSITED. FOR THE PURPOSES OF THIS PARAGRAPH AND PARAGRAPHS 7, 14, 15, 22, AND 24, AS APPLICABLE, “HYDROQUAL” INCLUDES WITHOUT 

LIMITATIONS ITS DIRECTORS, OFFICERS, EMPLOYEES AND AFFILIATES AND THE “CLIENT” INCLUDES WITHOUT LIMITATION ANY THIRD PARTY THAT MAY HAVE A CLAIM AGAINST HYDROQUAL 

THROUGH THE CLIENT. 

24. Notice of Liability: Notwithstanding paragraph 23, HydroQual shall not be liable to the Client unless the Client provides notice in writing to HydroQual of such loss or damage, together with full particulars thereof, within 30 

days of the Client’s receipt of the report of the analysis of the sample giving rise to such liability. The provisions of this paragraph allocate the risk between the Client and HydroQual, and the fees to be paid by the Client to 

HydroQual reflect this allocation of any such risks and the limitations of liability in these General Terms and Conditions.  

25. Entire Agreement: These General Terms and Conditions, the Chain of Custody and price quotations constitute the entire agreement between the parties and supersede and take precedence over any terms and 

conditions contained in any documentation provided by the Client. HydroQual’s execution of any subsequent documentation from the Client only acknowledges receipt and not acceptance of any terms or conditions therein 

unless expressly stipulated otherwise by HydroQual. If there is a conflict between these General Terms and Conditions and any other document, these General Terms and Conditions prevail.  
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Test Report 
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Client: ALS106
Reference: 16-0177-01-TRD

Client: ALS Laboratory Group; operation Calgary

Sample: L1732882-4 LC_WTF_OUT_WS_2016-002-08_N

Collection: collected on 2016/02/08 at not given  by not given
Receipt: received on 2016/02/10 at 1300 by MC

Containers:

Description: type: water,  collection method: not given

Test:  started on 2016/02/12 ; ended on 2016/02/16

Result:

Endpoint Value Confidence Limits (95%) Method Calculated
(96-hour) (%) lower upper

Acute: LC50 >100 could not be calculated
(mortality) LC25 >100 could not be calculated

Notes: LC25 & LC50, concentrations lethal to 25% and 50% of the test population

Senior Verifier

received 2 x 20 L carboys / 2 x 1 L bottles at 9 °C, in good 
condition with no seals and no initials

The test data and results are authorized and verified correct.

0

25

50

75

100

control 6.3 13 25 50 100

M
or

ta
lit

y 
(%

)

Concentration (%)

Result Summary

 



Trout (96-h LC50) 
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Client: ALS106
Reference: 16-0177-01-TRD

Method: Biological Test Method: Reference Method for Determining Acute Lethality of 
Effluents to Rainbow Trout, 2000. Environment Canada, EPS 1/RM/13. 
Second Edition (amended May 2007).

Test type: Trout 96-h Static Acute Test (WTR-ME-041)
Species: Oncorhynchus mykiss

Organism source: Sam Livingston (Batch 20160113TR)
Acclimation: 29 days (must be ≥2 weeks)

Stock mortality: 0% (seven days preceding testing)

Sample initial chemistry: pH: 7.5;   EC: 1460 (µS/cm @ 25°C);   DO: 9.0 (mg/L);   temperature: 18 °C
hardness (mg CaC03/L): 794;   colour: colourless;   odour: organic 

Sample holding time: 4 days  (must be ≤ 5 days)
Sample storage: 4 ± 2°C in darkness

Test vessel: The test was conducted in 22 L plastic pails with polyethylene liners 
Test volume: 20 Litres (depth of solution in each test vessel  ≥15cm)

Sample pre-treatment: All test solutions and controls were pre-aerated for 120 minutes at 6.5 ±1 mL/min/L
Dissolved oxygen in 100 % sample was 9.4 mg/L after pre-aeration
The sample was not filtered or pH adjusted prior to or during testing

Loading density: 0.23 g/Litre (must be ≤ 0.5 g/Litre)
Control/dilution water: Dechlorinated City of Calgary water acclimated to test conditions

Test concentrations: 5 effluent concentrations (6.3, 12.5, 25, 50, 100% (v/v) plus a negative control)
Test replicates: One replicate per treatment; 10 fish per replicate

Feeding: Fish are not fed 24 hours before test initiation and no feeding during test
Measurements: pH, conductivity, dissolved oxygen and temperature measured at test initiation and 

test termination
Aeration: All treatments aerated at 6.5 ±1 mL/min/L by oil-free compressed air

passed through airline tubes connected to disposable air stones 
Lighting: Overhead full spectrum fluorescent lights

Photoperiod: 16h light:8h dark
Test temperature: 15 ± 1°C

Endpoint: Mortality, 96-h LC50 (with 95% confidence limits)
Test validity: The control had 100% survival (must ≥ 90%)

The control had 0 percent (%) stressed behaviour (must ≤ 10%)
Reference toxicant: 96-h test with Potassium Chloride (KCl) initiated January 28, 2016; current results

(96-h LC50 and 95% confidence limits) = 0.61 (0.58-0.64) log (g/L KCl)
historical results: 
(96-h LC50 and 95% confidence limits) = 0.57 (0.49-0.65) log (g/L KCl)

Note: Outlined sections are protocol deviations explained on the comment page; v/v, volume per volume

Test Conditions



Trout (96-h LC50) 
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Client: ALS106
Reference: 16-0177-01-TRD

Test Log:

0 1110
1 1005
2 1150
3 1230
4 0930

Chemistry:
Conc. (%) control 6.3 13 25 50 100

Day pH (units)
0 7.8 7.9 8.0 8.0 8.0 8.0
4 8.3 8.3 8.3 8.3 8.4 8.3

Conductivity (µS/cm @ 25°C)
0 451 513 584 785 1079 1600
4 450 574 578 775 1077 1571

Dissolved Oxygen (mg/L)
0 9.3 9.4 9.5 9.4 9.4 9.4
4 8.6 8.7 8.8 8.8 8.8 8.8

Temperature (oC)
0 14 14 14 14 14 14
4 15 15 15 15 15 15

Number Alive (In brackets number stressed):
Conc. (%) control 6.3 13 25 50 100

Day
0 10 10 10 10 10 10
1 10 10 (1) 10 10 10 10
2 10 10 (1) 10 10 10 10
3 10 10 (1) 10 10 10 10
4 10 10 (1) 10 10 10 10

Mortality (%)
4 0 0 0 0 0 0

Stressed (%)
4 0 10 0 0 0 0

HS

Date

2016/02/12
2016/02/13
2016/02/14
2016/02/15
2016/02/16

JK
JW
EP

Day Time Technician

HS/EP/JK

Test Data
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Client: ALS106
Biology Summary Tables: Reference: 16-0177-01-TRD

1 3.0 0.3 control 4.6
2 3.5 0.6 6.3 3.7
3 3.5 0.4 13 4.1
4 3.0 0.5 25 4.2
5 3.1 0.3 50 4.2
6 3.6 0.8 100 3.9
7 3.6 0.6
8 3.0 0.5
9 3.2 0.4
10 2.5 0.2

average 3.2 0.5
sd 0.4 0.2

cv(%) 11.0 38.6
Notes: nd, not done; na, not applicable; 
sd, standard deviation; cv(%), coefficient 
of variation

Test Result Comments:
None

           

Data Analysis:
Endpoints for mortality could not be calculated. No effect occurred.

Protocol Deviations:
None

Control 
Fish

Length 
(cm)

Wet 
Weight(g) Conc. (%) Group Wet 

Weight (g)

Test Data

Comments/Statistics
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Client: ALS106
Reference: 16-0177-01-DAD

Client: ALS Laboratory Group; operation Calgary

Sample: L1732882-4 LC_WTF_OUT_WS_2016-002-08_N

Collection: collected on 2016/02/08 at not given  by not given
Receipt: received on 2016/02/10 at 1300 by MC

Containers:

Description: type: water,  collection method: not given

Test: started on 2016/02/10 ; ended on 2016/02/12

Result:

Endpoint Value Confidence Limits (95%)
(48-hour) (%) lower upper

Acute: LC50 >100
(mortality) LC25 >100

Acute: EC50 >100
(immobility) EC25 >100

Notes: LC25 & LC50, concentrations lethal to 25% and 50% of the test population

 

 

Method Calculated

The test data and results are authorized and verified correct.

could not be calculated
could not be calculated

could not be calculated
could not be calculated

Senior Verifier

received 2 x 20 L carboys / 2 x 1 L bottles at 9 °C, in 
good condition with no seals and no initials
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Client: ALS106
Reference: 16-0177-01-DAD

Method: Biological Test method: Reference Method for Determining Acute Lethality of 
Effluents to Daphnia magna , 2000. Environ. Can., EPS 1/RM/14. 
Second Edition.

Test type: Daphnia  48-h Static Acute Test (WTR-ME-015)
Species: Daphnia magna

Age: < 24 hours old 
Organism source: in-house culture

Stock mortality: 0%
Culture brood data: 9 days to first brood

15 neonates per average brood

Sample initial chemistry: pH: 7.5;   EC: 1460 (µS/cm @ 25°C);   DO: 9.0 (mg/L);   temperature: 18 °C
hardness (mg CaC03/L): 794;   colour: colourless;   odour: organic 

Sample holding time: 2 days  (must be ≤ 5 days)
Sample storage: 4 ± 2°C in darkness

Test vessel: 385 mL plastic vessels
Test volume: 150 mL

Sample pre-treatment: The sample was not filtered or pH adjusted prior to or during testing
The sample was pre-aerated for 20 minutes (rate of 37.5 ± 12.5 mL/min.L-1)
The hardness of the sample was not adjusted (mg CaCO3/L) prior to or during
testing

Loading density: One daphnid/15 mL (must ≤ 1 organism/15 mL)
Control/dilution water: Moderately hard water supplemented with vitamin B12 (2 µg/L)

and Na2SeO3 (5 µg/L)

The hardness of the control/dilution water was 84 mg CaCO3/L
Test concentrations: 5 effluent concentrations (6.3, 12.5, 25, 50, 100% (v/v) plus a negative control)

Test replicates: One replicate per treatment, 10 daphnids per replicate
Feeding: None
Aeration: None

Measurements: pH, conductivity, dissolved oxygen and temperature at test initiation and
termination

Lighting: Cool white fluorescent lights
Photoperiod: 16h light:8h dark

Test temperature: 20 ± 2°C

Note: Outlined sections are protocol deviations explained on the comment page 

Test Conditions

 



Daphnia  (48-h LC50/EC50) 
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Client: ALS106
Reference: 16-0177-01-DAD

Endpoint: Mortality, 48-h LC50 (95% confidence limits)
Immobility, 48-h EC50 (95% confidence limits)

Test validity: The control had 100% survival (must ≥ 90%)
Control had 0 percent (%) abnormal behaviour (must ≤ 10%,  immobility)

Reference toxicant: 48-h test with NaCl initiated February 9, 2016; current results
(48-h LC50 and 95% confidence limits) = 0.76 (0.73-0.77) log (g/L NaCl)
historical results:
(48-h LC50 and 95% confidence limits) = 0.76 (0.69-0.84) log (g/L NaCl)

Note: Outlined sections are protocol deviations explained on the comment page 

Test Conditions
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Client: ALS106
Reference: 16-0177-01-DAD

Test Log:

2016/02/10 0 1415
2016/02/11 1 0855
2016/02/12 2 1020

Chemistry: 
Conc. (%) control 6.3 13 25 50 100

Day pH (units)
0 7.9 7.9 8.0 8.1 8.1 8.1
2 7.7 7.8 7.9 8.0 8.2 8.0

Conductivity (µS/cm @ 25°C)
0 289 369 445 605 909 1419
2 295 380 465 635 945 1448

Dissolved Oxygen (mg/L)
0 8.0 8.1 8.0 8.0 8.0 8.0
2 8.1 8.0 8.0 8.1 8.1 8.1

Temperature (oC)
0 19 19 20 20 19 19
2 20 20 20 20 19 19

Biology:
Conc. (%) control 6.3 13 25 50 100

Day Number Alive and Behavior (behavior is in brackets) 
1 10 10 10 10 10 10 (1F)
2 10 10 10 10 10 10

Notes: F, floating; I, immobile; B, stuck on bubble; D, caught in debris; nd, not done; na, not applicable;  

Mortality (%)
2 0 0 0 0 0 0

Immobility (%)
2 0 0 0 0 0 0

JK

Time TechnicianDate Day

JK/JN
JK

Test Data



Daphnia  (48-h LC50/EC50) 
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Client: ALS106
Reference: 16-0177-01-DAD

Test Result Comments:
None

Data Analysis:
Endpoints for mortality could not be calculated. No effect occurred.

Endpoints for immobility could not be calculated.  No effect occurred.

Protocol Deviations:
None

Comments/Statistics



GENERAL TERMS AND CONDITIONS: 

These terms and conditions are incorporated into and form part of the Chain of Custody between HydroQual Laboratories Ltd. (“HydroQual”) and the party named in the Chain of 

Custody (the “Client”). 

1. Definitions: Capitalized terms shall have the definition ascribed as such in these General Terms and Conditions and the Chain of Custody. 

2. The Services: HydroQual will provide the Services to the Client as listed and described in the Chain of Custody.  

3. Prices: HydroQual may review and change all prices, fees, surcharges or other charges as set out in proposals and/or price quotations if there are changes to HydroQual’s cost beyond HydroQual’s control, including 

changes in legislative requirements, Client variations of sample numbers and Client requests for changes to standard reporting requirements. Notwithstanding condition 3, all quotations are reviewed and updated on a 

yearly basis.  

4. Payment Terms: The Client shall pay HydroQual within 30 days of the invoice date as provided by HydroQual. HydroQual may, for reasonable business reasons, require the Client to arrange for payment in advance. 

5. Quotation Numbers: The Client shall provide the proposal and/or price quotation number to HydroQual (where applicable) to ensure correct pricing. 

6. Taxes: Applicable taxes are not included in prices, surcharges and additional fees and will be added at the time of invoicing. 

7. No Guarantee of Results: The Client is responsible for informing itself on the limitation of the results and acknowledges that the results are not guaranteed. 

8. Standard of Care: HydroQual will use reasonable care and diligence as required by the laws of the province or territory where the sample is tested, subject to that level of care and skill ordinarily exercised by other 

laboratories currently practicing under similar conditions in the same locality, subject to the time limits and financial, physical or other constraints applicable to the Services. No warranty, express or implied, is made. 

9. Storage: Where possible, HydroQual will store samples until a final report is issued to the Client, after which time HydroQual may discard the sample. 

10. Holds: If the Client requests a sample be placed on hold, HydroQual will store the sample for the mutually agreed upon written time and price, after which HydroQual will invoice the Client and discard the sample. 

11. Archives: If the Client requests a sample be archived, HydroQual will store the sample for  a mutually agreed upon written time frame and price, after which HydroQual will invoice the Client and discard the sample. 

12. Handling Protocol: Legal sample handling protocol must be arranged, and provided in writing, before samples are collected. HydroQual will provide a price quotation for legal sample protocol. Samples processed under 

legal protocol are stored indefinitely, subject to a storage charge as advised by HydroQual. 

13. Samples: The quality, condition, content and source of samples stored and tested are not known to HydroQual except as declared and described on the Chain of Custody  completed and submitted by the Client and 

accompanying the sample. 

14. Risk of Loss: HydroQual will use reasonable care to protect samples during storage, however, all samples are stored at the Client’s risk and the Client is responsible for obtaining appropriate insurance, if desired. The 

Client acknowledges that during the performance of the Services samples may be altered, lost, damaged or destroyed and the client forever releases HydroQual from any and all claims the Client may have for any loss or 

damage to the sample. 

15. Environmental: the Client must comply with all applicable environmental legislation, including labeling all hazardous samples to comply with Canada's Workplace Hazardous Materials Information System and the Alberta 

Transfer of Dangerous Goods regulations, and must provide appropriate material safety data sheets that include the nature of the hazard and a contact name and phone number to call for information. The Client shall 

defend, indemnify and hold harmless HydroQual for all loss or damages, including any fine or cost of complying with an order of any government authority, resulting from the Client’s breach of this paragraph. 

16. Hazardous Materials Disposal: HydroQual may return, at the Client’s cost, hazardous material to the Client for disposal. 

17. Hazardous Materials Surcharge: HydroQual may apply an additional surcharge for handling of hazardous samples or samples with Naturally Occurring Radioactive Materials (“NORM”), such as and including without 

limitation, H2S and CN. 

18. Sample Containers: HydroQual may ship sample containers to the Client’s location by the most cost effective means using HydroQual’s preferred courier suppliers, within the specified project timeline. Shipping will be 

charged back to the Client. 

19. Additional Charges: HydroQual may charge the Client:  

(a) for pick-up and delivery services when provided subject in each instance to a minimum charge of $50.00; and, 

(b) for rush service (processing samples and/or reporting). 

20. Large Bottle Orders: The Client shall provide HydroQual with not less than 24 hours’ notice for large bottle orders.  

21. Re-Tests: HydroQual reserves the right to re-test any samples that remain in HydroQual’s possession. Re-tests requested by the Client may be charged to Client and Client agrees to pay for such charges. 

22. Waiver: The Client is responsible for making any assessment regarding the suitability of the Services and the intended results for the Client’s purposes and waives any and all claims against HydroQual that the Client may 

have against HydroQual as a result of the interpretation of the results provided to the Client. The Client shall defend, indemnify and save harmless HydroQual for any and all claims made by any third party against 

HydroQual in respect of all losses however arising from the performance of the Services or the use of any report provided in the performance of the Services. 

23. LIMITATION OF LIABILITY: IN NO EVENT SHALL HYDROQUAL BE RESPONSIBLE FOR ANY CONSEQUENTIAL, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY OR PUNITIVE DAMAGES, WHETHER 

FORESEEABLE OR UNFORESEEABLE (INCLUDING CLAIMS FOR LOSS OF PROFITS OR REVENUE OR LOSSES CAUSED BY STOPPAGE OF OTHER WORK OR IMPAIRMENT OF OTHER ASSETS) INCURRED 

BY THE CLIENT ARISING OUT OF BREACH OR FAILURE OF EXPRESS OF IMPLIED WARRANTY, BREACH OF CONTRACT, BREACH OF WARRANTY, MISREPRESENTATION, NEGLIGENCE, STRICT LIABILITY 

IN TORT OR OTHERWISE. IN ANY EVENT, THE LIABILITY OF HYDROQUAL TO THE CLIENT SHALL BE LIMITED TO THE COST OF TESTING THE SAMPLE AS REQUESTED IN THE CHAIN OF CUSTODY 

UNDER WHICH THE SAMPLE WAS ORIGINALLY DEPOSITED. FOR THE PURPOSES OF THIS PARAGRAPH AND PARAGRAPHS 7, 14, 15, 22, AND 24, AS APPLICABLE, “HYDROQUAL” INCLUDES WITHOUT 

LIMITATIONS ITS DIRECTORS, OFFICERS, EMPLOYEES AND AFFILIATES AND THE “CLIENT” INCLUDES WITHOUT LIMITATION ANY THIRD PARTY THAT MAY HAVE A CLAIM AGAINST HYDROQUAL 

THROUGH THE CLIENT. 

24. Notice of Liability: Notwithstanding paragraph 23, HydroQual shall not be liable to the Client unless the Client provides notice in writing to HydroQual of such loss or damage, together with full particulars thereof, within 30 

days of the Client’s receipt of the report of the analysis of the sample giving rise to such liability. The provisions of this paragraph allocate the risk between the Client and HydroQual, and the fees to be paid by the Client to 

HydroQual reflect this allocation of any such risks and the limitations of liability in these General Terms and Conditions.  

25. Entire Agreement: These General Terms and Conditions, the Chain of Custody and price quotations constitute the entire agreement between the parties and supersede and take precedence over any terms and 

conditions contained in any documentation provided by the Client. HydroQual’s execution of any subsequent documentation from the Client only acknowledges receipt and not acceptance of any terms or conditions therein 

unless expressly stipulated otherwise by HydroQual. If there is a conflict between these General Terms and Conditions and any other document, these General Terms and Conditions prevail.  
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Trout (96-h LC50) 
Test Report 
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Client: ALS106
Reference: 16-0227-01-TRD

Client: ALS Laboratory Group; operation Calgary

Sample: L1737046-4 LC_WTF_OUT_WS_2016-02-22_N

Collection: collected on 2016/02/22 at not given  by not given
Receipt: received on 2016/02/23 at 1230 by MC

Containers:

Description: type: water,  collection method: not given

Test:  started on 2016/02/24 ; ended on 2016/02/28

Result:

Endpoint Value Confidence Limits (95%) Method Calculated
(96-hour) (%) lower upper

Acute: LC50 >100 could not be calculated
(mortality) LC25 >100 could not be calculated

Notes: LC25 & LC50, concentrations lethal to 25% and 50% of the test population

Senior Verifier

received 2 x 20 L carboys / 2 x 1 L bottle at 12 °C, in good 
condition with no seals and no initials

The test data and results are authorized and verified correct.
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Client: ALS106
Reference: 16-0227-01-TRD

Method: Biological Test Method: Reference Method for Determining Acute Lethality of 
Effluents to Rainbow Trout, 2000. Environment Canada, EPS 1/RM/13. 
Second Edition (amended May 2007).

Test type: Trout 96-h Static Acute Test (WTR-ME-041)
Species: Oncorhynchus mykiss

Organism source: Sam Livingston (Batch 20160121TR)
Acclimation: 34 days (must be ≥2 weeks)

Stock mortality: 0.06% (seven days preceding testing)

Sample initial chemistry: pH: 6.2;   EC: 1510 (µS/cm @ 25°C);   DO: 9.6 (mg/L);   temperature: 14 °C
hardness (mg CaC03/L): 662;   colour: colourless;   odour: odourless

Sample holding time: 2 days  (must be ≤ 5 days)
Sample storage: 4 ± 2°C in darkness

Test vessel: The test was conducted in 22 L plastic pails with polyethylene liners 
Test volume: 20 Litres (depth of solution in each test vessel  ≥15cm)

Sample pre-treatment: All test solutions and controls were pre-aerated for 120 minutes at 6.5 ±1 mL/min/L
Dissolved oxygen in 100 % sample was 10 mg/L after pre-aeration
The sample was not filtered or pH adjusted prior to or during testing

Loading density: 0.23 g/Litre (must be ≤ 0.5 g/Litre)
Control/dilution water: Dechlorinated City of Calgary water acclimated to test conditions

Test concentrations: 5 effluent concentrations (6.3, 12.5, 25, 50, 100% (v/v) plus a negative control)
Test replicates: One replicate per treatment; 10 fish per replicate

Feeding: Fish are not fed 24 hours before test initiation and no feeding during test
Measurements: pH, conductivity, dissolved oxygen and temperature measured at test initiation and 

test termination
Aeration: All treatments aerated at 6.5 ±1 mL/min/L by oil-free compressed air

passed through airline tubes connected to disposable air stones 
Lighting: Overhead full spectrum fluorescent lights

Photoperiod: 16h light:8h dark
Test temperature: 15 ± 1°C

Endpoint: Mortality, 96-h LC50 (with 95% confidence limits)
Test validity: The control had 100% survival (must ≥ 90%)

The control had 0 percent (%) stressed behaviour (must ≤ 10%)
Reference toxicant: 96-h test with Potassium Chloride (KCl) initiated February 6, 2016; current results

(96-h LC50 and 95% confidence limits) = 0.58 (0.53-0.62) log (g/L KCl)
historical results: 
(96-h LC50 and 95% confidence limits) = 0.57 (0.49-0.65) log (g/L KCl)

Note: Outlined sections are protocol deviations explained on the comment page; v/v, volume per volume

Test Conditions
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Client: ALS106
Reference: 16-0227-01-TRD

Test Log:

0 1600
1 0830
2 1025
3 0930
4 1100

Chemistry:
Conc. (%) control 6.3 13 25 50 100

Day pH (units)
0 8.1 7.9 7.8 7.8 7.9 7.8
4 8.4 8.4 8.4 8.4 8.3 8.3

Conductivity (µS/cm @ 25°C)
0 488 554 622 815 1100 1604
4 511 585 634 840 1100 1598

Dissolved Oxygen (mg/L)
0 8.9 9.2 9.9 9.9 9.9 10.0
4 8.9 8.9 9.0 8.9 8.9 9.0

Temperature (oC)
0 15 14 15 15 14 15
4 14 14 14 14 14 14

Number Alive (In brackets number stressed):
Conc. (%) control 6.3 13 25 50 100

Day
0 10 10 10 10 10 10
1 10 10 10 10 10 10
2 10 10 10 10 10 10
3 10 10 10 10 10 10
4 10 10 10 10 10 10

Mortality (%)
4 0 0 0 0 0 0

Stressed (%)
4 0 0 0 0 0 0

BH/JK

DS/HS

Date

2016/02/24
2016/02/25
2016/02/26
2016/02/27
2016/02/28

EP
JW
EP

Day Time Technician

Test Data
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Client: ALS106
Biology Summary Tables: Reference: 16-0227-01-TRD

1 3.6 0.6 control 4.6
2 3.7 0.7 6.3 3.7
3 3.3 0.3 13 4.8
4 3.8 0.6 25 4.8
5 2.8 0.2 50 4.1
6 3.3 0.4 100 4.1
7 3.9 0.7
8 3.4 0.5
9 3.0 0.3
10 2.7 0.3

average 3.4 0.5
sd 0.4 0.2

cv(%) 12.4 40.0
Notes: nd, not done; na, not applicable; 
sd, standard deviation; cv(%), coefficient 
of variation

Test Result Comments:
None

           

Data Analysis:
Endpoints for mortality could not be calculated. No effect occurred.

Protocol Deviations:
None

Group Wet 
Weight (g)

Control 
Fish

Length 
(cm)

Wet 
Weight(g) Conc. (%)

Test Data

Comments/Statistics
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Client: ALS106
Reference: 16-0227-01-DAD

Client: ALS Laboratory Group; operation Calgary

Sample: L1737046-4 LC_WTF_OUT_WS_2016-02-22_N

Collection: collected on 2016/02/22 at not given  by not given
Receipt: received on 2016/02/23 at 1230 by MC

Containers:

Description: type: water,  collection method: not given

Test: started on 2016/02/23 ; ended on 2016/02/25

Result:

Endpoint Value Confidence Limits (95%)
(48-hour) (%) lower upper

Acute: LC50 >100
(mortality) LC25 >100

Acute: EC50 >100
(immobility) EC25 >100

Notes: LC25 & LC50, concentrations lethal to 25% and 50% of the test population

 

 

received 2 x 20 L carboys / 2 x 1 L bottle at 12 °C, in 
good condition with no seals and no initials

Method Calculated

The test data and results are authorized and verified correct.
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Client: ALS106
Reference: 16-0227-01-DAD

Method: Biological Test method: Reference Method for Determining Acute Lethality of 
Effluents to Daphnia magna , 2000. Environ. Can., EPS 1/RM/14. 
Second Edition.

Test type: Daphnia  48-h Static Acute Test (WTR-ME-015)
Species: Daphnia magna

Age: < 24 hours old 
Organism source: in-house culture

Stock mortality: 4%
Culture brood data: 9 days to first brood

15 neonates per average brood

Sample initial chemistry: pH: 6.2;   EC: 1510 (µS/cm @ 25°C);   DO: 9.6 (mg/L);   temperature: 14 °C
hardness (mg CaC03/L): 662;   colour: colourless;   odour: odourless

Sample holding time: 1 day  (must be ≤ 5 days)
Sample storage: 4 ± 2°C in darkness

Test vessel: 385 mL plastic vessels
Test volume: 150 mL

Sample pre-treatment: The sample was not filtered or pH adjusted prior to or during testing
The sample was pre-aerated for 20 minutes (rate of 37.5 ± 12.5 mL/min.L-1)
The hardness of the sample was not adjusted (mg CaCO3/L) prior to or during
testing

Loading density: One daphnid/15 mL (must ≤ 1 organism/15 mL)
Control/dilution water: Moderately hard water supplemented with vitamin B12 (2 µg/L)

and Na2SeO4 (2 µg/L)

The hardness of the control/dilution water was 84 mg CaCO3/L
Test concentrations: 5 effluent concentrations (6.3, 12.5, 25, 50, 100% (v/v) plus a negative control)

Test replicates: One replicate per treatment, 10 daphnids per replicate
Feeding: None
Aeration: None

Measurements: pH, conductivity, dissolved oxygen and temperature at test initiation and
termination

Lighting: Cool white fluorescent lights
Photoperiod: 16h light:8h dark

Test temperature: 20 ± 2°C

Note: Outlined sections are protocol deviations explained on the comment page 

Test Conditions
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Client: ALS106
Reference: 16-0227-01-DAD

Endpoint: Mortality, 48-h LC50 (95% confidence limits)
Immobility, 48-h EC50 (95% confidence limits)

Test validity: The control had 100% survival (must ≥ 90%)
Control had 0 percent (%) abnormal behaviour (must ≤ 10%,  immobility)

Reference toxicant: 48-h test with NaCl initiated February 23, 2016; current results
(48-h LC50 and 95% confidence limits) = 0.81 (0.78- 0.85) log (g/L NaCl)
historical results:
(48-h LC50 and 95% confidence limits) = 0.76 (0.69-0.83) log (g/L NaCl)

Note: Outlined sections are protocol deviations explained on the comment page 

Test Conditions
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Client: ALS106
Reference: 16-0227-01-DAD

Test Log:

2016/02/23 0 1450
2016/02/24 1 0940
2016/02/25 2 1045

Chemistry: 
Conc. (%) control 6.3 13 25 50 100

Day pH (units)
0 7.8 7.9 8.0 8.2 8.2 8.2
2 7.8 7.9 8.0 8.1 8.2 8.1

Conductivity (µS/cm @ 25°C)
0 292 375 458 622 919 1440
2 309 380 470 630 905 1443

Dissolved Oxygen (mg/L)
0 8.1 8.1 8.1 8.1 8.1 8.0
2 8.0 8.1 8.0 7.9 7.9 7.8

Temperature (oC)
0 19 19 19 19 19 19
2 20 20 20 20 21 20

Biology:
Conc. (%) control 6.3 13 25 50 100

Day Number Alive and Behavior (behavior is in brackets) 
1 10 10 10 10 10 10
2 10 10 10 10 10 10

Notes: F, floating; I, immobile; B, stuck on bubble; D, caught in debris; nd, not done; na, not applicable;  

Mortality (%)
2 0 0 0 0 0 0

Immobility (%)
2 0 0 0 0 0 0

Time TechnicianDate Day

JK
JK
HS

Test Data
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Client: ALS106
Reference: 16-0227-01-DAD

Test Result Comments:
None

Data Analysis:
Endpoints for mortality could not be calculated. No effect occurred.

Endpoints for immobility could not be calculated.  No effect occurred.

Protocol Deviations:
None

Comments/Statistics



GENERAL TERMS AND CONDITIONS: 

These terms and conditions are incorporated into and form part of the Chain of Custody between HydroQual Laboratories Ltd. (“HydroQual”) and the party named in the Chain of 

Custody (the “Client”). 

1. Definitions: Capitalized terms shall have the definition ascribed as such in these General Terms and Conditions and the Chain of Custody. 

2. The Services: HydroQual will provide the Services to the Client as listed and described in the Chain of Custody.  

3. Prices: HydroQual may review and change all prices, fees, surcharges or other charges as set out in proposals and/or price quotations if there are changes to HydroQual’s cost beyond HydroQual’s control, including 

changes in legislative requirements, Client variations of sample numbers and Client requests for changes to standard reporting requirements. Notwithstanding condition 3, all quotations are reviewed and updated on a 

yearly basis.  

4. Payment Terms: The Client shall pay HydroQual within 30 days of the invoice date as provided by HydroQual. HydroQual may, for reasonable business reasons, require the Client to arrange for payment in advance. 

5. Quotation Numbers: The Client shall provide the proposal and/or price quotation number to HydroQual (where applicable) to ensure correct pricing. 

6. Taxes: Applicable taxes are not included in prices, surcharges and additional fees and will be added at the time of invoicing. 

7. No Guarantee of Results: The Client is responsible for informing itself on the limitation of the results and acknowledges that the results are not guaranteed. 

8. Standard of Care: HydroQual will use reasonable care and diligence as required by the laws of the province or territory where the sample is tested, subject to that level of care and skill ordinarily exercised by other 

laboratories currently practicing under similar conditions in the same locality, subject to the time limits and financial, physical or other constraints applicable to the Services. No warranty, express or implied, is made. 

9. Storage: Where possible, HydroQual will store samples until a final report is issued to the Client, after which time HydroQual may discard the sample. 

10. Holds: If the Client requests a sample be placed on hold, HydroQual will store the sample for the mutually agreed upon written time and price, after which HydroQual will invoice the Client and discard the sample. 

11. Archives: If the Client requests a sample be archived, HydroQual will store the sample for  a mutually agreed upon written time frame and price, after which HydroQual will invoice the Client and discard the sample. 

12. Handling Protocol: Legal sample handling protocol must be arranged, and provided in writing, before samples are collected. HydroQual will provide a price quotation for legal sample protocol. Samples processed under 

legal protocol are stored indefinitely, subject to a storage charge as advised by HydroQual. 

13. Samples: The quality, condition, content and source of samples stored and tested are not known to HydroQual except as declared and described on the Chain of Custody  completed and submitted by the Client and 

accompanying the sample. 

14. Risk of Loss: HydroQual will use reasonable care to protect samples during storage, however, all samples are stored at the Client’s risk and the Client is responsible for obtaining appropriate insurance, if desired. The 

Client acknowledges that during the performance of the Services samples may be altered, lost, damaged or destroyed and the client forever releases HydroQual from any and all claims the Client may have for any loss or 

damage to the sample. 

15. Environmental: the Client must comply with all applicable environmental legislation, including labeling all hazardous samples to comply with Canada's Workplace Hazardous Materials Information System and the Alberta 

Transfer of Dangerous Goods regulations, and must provide appropriate material safety data sheets that include the nature of the hazard and a contact name and phone number to call for information. The Client shall 

defend, indemnify and hold harmless HydroQual for all loss or damages, including any fine or cost of complying with an order of any government authority, resulting from the Client’s breach of this paragraph. 

16. Hazardous Materials Disposal: HydroQual may return, at the Client’s cost, hazardous material to the Client for disposal. 

17. Hazardous Materials Surcharge: HydroQual may apply an additional surcharge for handling of hazardous samples or samples with Naturally Occurring Radioactive Materials (“NORM”), such as and including without 

limitation, H2S and CN. 

18. Sample Containers: HydroQual may ship sample containers to the Client’s location by the most cost effective means using HydroQual’s preferred courier suppliers, within the specified project timeline. Shipping will be 

charged back to the Client. 

19. Additional Charges: HydroQual may charge the Client:  

(a) for pick-up and delivery services when provided subject in each instance to a minimum charge of $50.00; and, 

(b) for rush service (processing samples and/or reporting). 

20. Large Bottle Orders: The Client shall provide HydroQual with not less than 24 hours’ notice for large bottle orders.  

21. Re-Tests: HydroQual reserves the right to re-test any samples that remain in HydroQual’s possession. Re-tests requested by the Client may be charged to Client and Client agrees to pay for such charges. 

22. Waiver: The Client is responsible for making any assessment regarding the suitability of the Services and the intended results for the Client’s purposes and waives any and all claims against HydroQual that the Client may 

have against HydroQual as a result of the interpretation of the results provided to the Client. The Client shall defend, indemnify and save harmless HydroQual for any and all claims made by any third party against 

HydroQual in respect of all losses however arising from the performance of the Services or the use of any report provided in the performance of the Services. 

23. LIMITATION OF LIABILITY: IN NO EVENT SHALL HYDROQUAL BE RESPONSIBLE FOR ANY CONSEQUENTIAL, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY OR PUNITIVE DAMAGES, WHETHER 

FORESEEABLE OR UNFORESEEABLE (INCLUDING CLAIMS FOR LOSS OF PROFITS OR REVENUE OR LOSSES CAUSED BY STOPPAGE OF OTHER WORK OR IMPAIRMENT OF OTHER ASSETS) INCURRED 

BY THE CLIENT ARISING OUT OF BREACH OR FAILURE OF EXPRESS OF IMPLIED WARRANTY, BREACH OF CONTRACT, BREACH OF WARRANTY, MISREPRESENTATION, NEGLIGENCE, STRICT LIABILITY 

IN TORT OR OTHERWISE. IN ANY EVENT, THE LIABILITY OF HYDROQUAL TO THE CLIENT SHALL BE LIMITED TO THE COST OF TESTING THE SAMPLE AS REQUESTED IN THE CHAIN OF CUSTODY 

UNDER WHICH THE SAMPLE WAS ORIGINALLY DEPOSITED. FOR THE PURPOSES OF THIS PARAGRAPH AND PARAGRAPHS 7, 14, 15, 22, AND 24, AS APPLICABLE, “HYDROQUAL” INCLUDES WITHOUT 

LIMITATIONS ITS DIRECTORS, OFFICERS, EMPLOYEES AND AFFILIATES AND THE “CLIENT” INCLUDES WITHOUT LIMITATION ANY THIRD PARTY THAT MAY HAVE A CLAIM AGAINST HYDROQUAL 

THROUGH THE CLIENT. 

24. Notice of Liability: Notwithstanding paragraph 23, HydroQual shall not be liable to the Client unless the Client provides notice in writing to HydroQual of such loss or damage, together with full particulars thereof, within 30 

days of the Client’s receipt of the report of the analysis of the sample giving rise to such liability. The provisions of this paragraph allocate the risk between the Client and HydroQual, and the fees to be paid by the Client to 

HydroQual reflect this allocation of any such risks and the limitations of liability in these General Terms and Conditions.  

25. Entire Agreement: These General Terms and Conditions, the Chain of Custody and price quotations constitute the entire agreement between the parties and supersede and take precedence over any terms and 

conditions contained in any documentation provided by the Client. HydroQual’s execution of any subsequent documentation from the Client only acknowledges receipt and not acceptance of any terms or conditions therein 

unless expressly stipulated otherwise by HydroQual. If there is a conflict between these General Terms and Conditions and any other document, these General Terms and Conditions prevail.  
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Client: ALS106
Reference: 16-0245-01-TRD

Client: ALS Laboratory Group; operation Calgary

Sample: L1739521-4 LC_WTF_OUT_WS_02292016_N

Collection: collected on 2016/02/29 at not given  by not given
Receipt: received on 2016/03/01 at 1130 by MC

Containers:

Description: type: water,  collection method: not given

Test:  started on 2016/03/02 ; ended on 2016/03/06

Result:

Endpoint Value Confidence Limits (95%) Method Calculated
(96-hour) (%) lower upper

Acute: LC50 >100 could not be calculated
(mortality) LC25 >100 could not be calculated

Notes: LC25 & LC50, concentrations lethal to 25% and 50% of the test population

Senior Verifier

received 2 x 20 L carboys / 2 x 1 L bottles at 6 °C, in good 
condition with no seals and no initials

The test data and results are authorized and verified correct.
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Client: ALS106
Reference: 16-0245-01-TRD

Method: Biological Test Method: Reference Method for Determining Acute Lethality of 
Effluents to Rainbow Trout, 2000. Environment Canada, EPS 1/RM/13. 
Second Edition (amended May 2007).

Test type: Trout 96-h Static Acute Test (WTR-ME-041)
Species: Oncorhynchus mykiss

Organism source: Sam Livingston (Batch 20160121TR)
Acclimation: 41 days (must be ≥2 weeks)

Stock mortality: 0% (seven days preceding testing)

Sample initial chemistry: pH: 6.4;   EC: 1526 (µS/cm @ 25°C);   DO: 6.9 (mg/L);   temperature: 18 °C
hardness (mg CaC03/L): 670;   colour: yellow;   odour: odourless

Sample holding time: 2 days  (must be ≤ 5 days)
Sample storage: 4 ± 2°C in darkness

Test vessel: The test was conducted in 22 L plastic pails with polyethylene liners 
Test volume: 20 Litres (depth of solution in each test vessel  ≥15cm)

Sample pre-treatment: All test solutions and controls were pre-aerated for 120 minutes at 6.5 ±1 mL/min/L
Dissolved oxygen in 100 % sample was 9.4 mg/L after pre-aeration
The sample was not filtered or pH adjusted prior to or during testing

Loading density: 0.165 g/Litre (must be ≤ 0.5 g/Litre)
Control/dilution water: Dechlorinated City of Calgary water acclimated to test conditions

Test concentrations: 5 effluent concentrations (6.3, 12.5, 25, 50, 100% (v/v) plus a negative control)
Test replicates: One replicate per treatment; 10 fish per replicate

Feeding: Fish are not fed 24 hours before test initiation and no feeding during test
Measurements: pH, conductivity, dissolved oxygen and temperature measured at test initiation and 

test termination
Aeration: All treatments aerated at 6.5 ±1 mL/min/L by oil-free compressed air

passed through airline tubes connected to disposable air stones 
Lighting: Overhead full spectrum fluorescent lights

Photoperiod: 16h light:8h dark
Test temperature: 15 ± 1°C

Endpoint: Mortality, 96-h LC50 (with 95% confidence limits)
Test validity: The control had 100% survival (must ≥ 90%)

The control had 0 percent (%) stressed behaviour (must ≤ 10%)
Reference toxicant: 96-h test with Potassium Chloride (KCl) initiated February 6, 2016; current results

(96-h LC50 and 95% confidence limits) = 0.58 (0.53-0.62) log (g/L KCl)
historical results: 
(96-h LC50 and 95% confidence limits) = 0.57 (0.49-0.65) log (g/L KCl)

Note: Outlined sections are protocol deviations explained on the comment page; v/v, volume per volume

Test Conditions
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Client: ALS106
Reference: 16-0245-01-TRD

Test Log:

0 1600
1 0830
2 0800
3 0855
4 1030

Chemistry:
Conc. (%) control 6.3 13 25 50 100

Day pH (units)
0 8.1 8.0 7.9 7.9 7.9 7.8
4 8.2 8.2 8.2 8.2 8.2 8.1

Conductivity (µS/cm @ 25°C)
0 472 551 631 805 1057 1575
4 512 563 643 821 1077 1552

Dissolved Oxygen (mg/L)
0 8.9 9.3 9.3 9.4 9.3 9.4
4 8.8 8.9 9.0 9.0 9.0 9.1

Temperature (oC)
0 14 14 14 14 14 14
4 14 14 14 14 14 14

Number Alive (In brackets number stressed):
Conc. (%) control 6.3 13 25 50 100

Day
0 10 10 10 10 10 10
1 10 10 10 10 10 10
2 10 10 10 10 9 10
3 10 10 10 10 8 10
4 10 10 10 10 8 10

Mortality (%)
4 0 0 0 0 20 0

Stressed (%)
4 0 0 0 0 0 0

BH

HS/JN

Date

2016/03/02
2016/03/03
2016/03/04
2016/03/05
2016/03/06

HS
EP
JW

Day Time Technician

Test Data
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Client: ALS106
Biology Summary Tables: Reference: 16-0245-01-TRD

1 2.8 0.2 control 3.3
2 2.6 0.2 6.3 3.3
3 2.9 0.3 13 3.6
4 3.2 0.4 25 3.9
5 3.0 0.3 50 3.4
6 2.8 0.3 100 3.8
7 2.8 0.3
8 3.1 0.4
9 3.3 0.5
10 3.2 0.4

average 3.0 0.3
sd 0.2 0.1

cv(%) 7.6 28.7
Notes: nd, not done; na, not applicable; 
sd, standard deviation; cv(%), coefficient 
of variation

Test Result Comments:
None

           

Data Analysis:
Endpoints for mortality could not be calculated. No effect occurred.

Protocol Deviations:
None

Group Wet 
Weight (g)

Control 
Fish

Length 
(cm)

Wet 
Weight(g) Conc. (%)

Test Data

Comments/Statistics
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Client: ALS106
Reference: 16-0245-01-DAD

Client: ALS Laboratory Group; operation Calgary

Sample: L1739521-4 LC_WTF_OUT_WS_02292016_N

Collection: collected on 2016/02/29 at not given  by not given
Receipt: received on 2016/03/01 at 1130 by MC

Containers:

Description: type: water,  collection method: not given

Test: started on 2016/03/02 ; ended on 2016/03/04

Result:

Endpoint Value Confidence Limits (95%)
(48-hour) (%) lower upper

Acute: LC50 >100
(mortality) LC25 >100

Acute: EC50 >100
(immobility) EC25 >100

Notes: LC25 & LC50, concentrations lethal to 25% and 50% of the test population

 

 

received 2 x 20 L carboys / 2 x 1 L bottles at 6 °C, in 
good condition with no seals and no initials

Method Calculated

The test data and results are authorized and verified correct.
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Client: ALS106
Reference: 16-0245-01-DAD

Method: Biological Test method: Reference Method for Determining Acute Lethality of 
Effluents to Daphnia magna , 2000. Environ. Can., EPS 1/RM/14. 
Second Edition.

Test type: Daphnia  48-h Static Acute Test (WTR-ME-015)
Species: Daphnia magna

Age: < 24 hours old 
Organism source: in-house culture

Stock mortality: 13%
Culture brood data: 9 days to first brood

15 neonates per average brood

Sample initial chemistry: pH: 6.4;   EC: 1526 (µS/cm @ 25°C);   DO: 6.9 (mg/L);   temperature: 18 °C
hardness (mg CaC03/L): 670;   colour: yellow;   odour: odourless

Sample holding time: 2 days  (must be ≤ 5 days)
Sample storage: 4 ± 2°C in darkness

Test vessel: 385 mL plastic vessels
Test volume: 150 mL

Sample pre-treatment: The sample was not filtered or pH adjusted prior to or during testing
The sample was pre-aerated for 20 minutes (rate of 37.5 ± 12.5 mL/min.L-1)
The hardness of the sample was not adjusted (mg CaCO3/L) prior to or during
testing

Loading density: One daphnid/15 mL (must ≤ 1 organism/15 mL)
Control/dilution water: Moderately hard water supplemented with vitamin B12 (2 µg/L)

and Na2SeO4 (2 µg/L)

The hardness of the control/dilution water was 82 mg CaCO3/L
Test concentrations: 5 effluent concentrations (6.3, 12.5, 25, 50, 100% (v/v) plus a negative control)

Test replicates: One replicate per treatment, 10 daphnids per replicate
Feeding: None
Aeration: None

Measurements: pH, conductivity, dissolved oxygen and temperature at test initiation and
termination

Lighting: Cool white fluorescent lights
Photoperiod: 16h light:8h dark

Test temperature: 20 ± 2°C

Note: Outlined sections are protocol deviations explained on the comment page 

Test Conditions
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Client: ALS106
Reference: 16-0245-01-DAD

Endpoint: Mortality, 48-h LC50 (95% confidence limits)
Immobility, 48-h EC50 (95% confidence limits)

Test validity: The control had 100% survival (must ≥ 90%)
Control had 0 percent (%) abnormal behaviour (must ≤ 10%,  immobility)

Reference toxicant: 48-h test with NaCl initiated February 23, 2016; current results
(48-h LC50 and 95% confidence limits) = 0.81 (0.78- 0.85) log (g/L NaCl)
historical results:
(48-h LC50 and 95% confidence limits) = 0.76 (0.69-0.83) log (g/L NaCl)

Note: Outlined sections are protocol deviations explained on the comment page 

Test Conditions
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Client: ALS106
Reference: 16-0245-01-DAD

Test Log:

2016/03/02 0 1530
2016/03/03 1 0900
2016/03/04 2 0905

Chemistry: 
Conc. (%) control 6.3 13 25 50 100

Day pH (units)
0 7.6 7.9 7.9 8.0 8.0 8.0
2 8.0 8.0 8.0 8.2 8.3 8.2

Conductivity (µS/cm @ 25°C)
0 294 374 465 629 922 1455
2 310 382 481 637 935 1400

Dissolved Oxygen (mg/L)
0 7.8 7.8 7.9 7.9 7.9 7.9
2 7.8 7.8 7.9 8.0 7.9 7.9

Temperature (oC)
0 20 20 20 20 20 20
2 20 20 20 20 20 20

Biology:
Conc. (%) control 6.3 13 25 50 100

Day Number Alive and Behavior (behavior is in brackets) 
1 10 10 10 10 10 10
2 10 10 10 10 10 (2D) 10 (2I)

Notes: F, floating; I, immobile; B, stuck on bubble; D, caught in debris; nd, not done; na, not applicable;  

Mortality (%)
2 0 0 0 0 0 0

Immobility (%)
2 0 0 0 0 0 20

Time TechnicianDate Day

JK/EP
HS
DS

Test Data
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Client: ALS106
Reference: 16-0245-01-DAD

Test Result Comments:
None

Data Analysis:
Endpoints for mortality could not be calculated. No effect occurred.

Endpoints for immobility could not be calculated.  No effect occurred.

Protocol Deviations:
None

Comments/Statistics



GENERAL TERMS AND CONDITIONS: 

These terms and conditions are incorporated into and form part of the Chain of Custody between HydroQual Laboratories Ltd. (“HydroQual”) and the party named in the Chain of 

Custody (the “Client”). 

1. Definitions: Capitalized terms shall have the definition ascribed as such in these General Terms and Conditions and the Chain of Custody. 

2. The Services: HydroQual will provide the Services to the Client as listed and described in the Chain of Custody.  

3. Prices: HydroQual may review and change all prices, fees, surcharges or other charges as set out in proposals and/or price quotations if there are changes to HydroQual’s cost beyond HydroQual’s control, including 

changes in legislative requirements, Client variations of sample numbers and Client requests for changes to standard reporting requirements. Notwithstanding condition 3, all quotations are reviewed and updated on a 

yearly basis.  

4. Payment Terms: The Client shall pay HydroQual within 30 days of the invoice date as provided by HydroQual. HydroQual may, for reasonable business reasons, require the Client to arrange for payment in advance. 

5. Quotation Numbers: The Client shall provide the proposal and/or price quotation number to HydroQual (where applicable) to ensure correct pricing. 

6. Taxes: Applicable taxes are not included in prices, surcharges and additional fees and will be added at the time of invoicing. 

7. No Guarantee of Results: The Client is responsible for informing itself on the limitation of the results and acknowledges that the results are not guaranteed. 

8. Standard of Care: HydroQual will use reasonable care and diligence as required by the laws of the province or territory where the sample is tested, subject to that level of care and skill ordinarily exercised by other 

laboratories currently practicing under similar conditions in the same locality, subject to the time limits and financial, physical or other constraints applicable to the Services. No warranty, express or implied, is made. 

9. Storage: Where possible, HydroQual will store samples until a final report is issued to the Client, after which time HydroQual may discard the sample. 

10. Holds: If the Client requests a sample be placed on hold, HydroQual will store the sample for the mutually agreed upon written time and price, after which HydroQual will invoice the Client and discard the sample. 

11. Archives: If the Client requests a sample be archived, HydroQual will store the sample for  a mutually agreed upon written time frame and price, after which HydroQual will invoice the Client and discard the sample. 

12. Handling Protocol: Legal sample handling protocol must be arranged, and provided in writing, before samples are collected. HydroQual will provide a price quotation for legal sample protocol. Samples processed under 

legal protocol are stored indefinitely, subject to a storage charge as advised by HydroQual. 

13. Samples: The quality, condition, content and source of samples stored and tested are not known to HydroQual except as declared and described on the Chain of Custody  completed and submitted by the Client and 

accompanying the sample. 

14. Risk of Loss: HydroQual will use reasonable care to protect samples during storage, however, all samples are stored at the Client’s risk and the Client is responsible for obtaining appropriate insurance, if desired. The 

Client acknowledges that during the performance of the Services samples may be altered, lost, damaged or destroyed and the client forever releases HydroQual from any and all claims the Client may have for any loss or 

damage to the sample. 

15. Environmental: the Client must comply with all applicable environmental legislation, including labeling all hazardous samples to comply with Canada's Workplace Hazardous Materials Information System and the Alberta 

Transfer of Dangerous Goods regulations, and must provide appropriate material safety data sheets that include the nature of the hazard and a contact name and phone number to call for information. The Client shall 

defend, indemnify and hold harmless HydroQual for all loss or damages, including any fine or cost of complying with an order of any government authority, resulting from the Client’s breach of this paragraph. 

16. Hazardous Materials Disposal: HydroQual may return, at the Client’s cost, hazardous material to the Client for disposal. 

17. Hazardous Materials Surcharge: HydroQual may apply an additional surcharge for handling of hazardous samples or samples with Naturally Occurring Radioactive Materials (“NORM”), such as and including without 

limitation, H2S and CN. 

18. Sample Containers: HydroQual may ship sample containers to the Client’s location by the most cost effective means using HydroQual’s preferred courier suppliers, within the specified project timeline. Shipping will be 

charged back to the Client. 

19. Additional Charges: HydroQual may charge the Client:  

(a) for pick-up and delivery services when provided subject in each instance to a minimum charge of $50.00; and, 

(b) for rush service (processing samples and/or reporting). 

20. Large Bottle Orders: The Client shall provide HydroQual with not less than 24 hours’ notice for large bottle orders.  

21. Re-Tests: HydroQual reserves the right to re-test any samples that remain in HydroQual’s possession. Re-tests requested by the Client may be charged to Client and Client agrees to pay for such charges. 

22. Waiver: The Client is responsible for making any assessment regarding the suitability of the Services and the intended results for the Client’s purposes and waives any and all claims against HydroQual that the Client may 

have against HydroQual as a result of the interpretation of the results provided to the Client. The Client shall defend, indemnify and save harmless HydroQual for any and all claims made by any third party against 

HydroQual in respect of all losses however arising from the performance of the Services or the use of any report provided in the performance of the Services. 

23. LIMITATION OF LIABILITY: IN NO EVENT SHALL HYDROQUAL BE RESPONSIBLE FOR ANY CONSEQUENTIAL, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY OR PUNITIVE DAMAGES, WHETHER 

FORESEEABLE OR UNFORESEEABLE (INCLUDING CLAIMS FOR LOSS OF PROFITS OR REVENUE OR LOSSES CAUSED BY STOPPAGE OF OTHER WORK OR IMPAIRMENT OF OTHER ASSETS) INCURRED 

BY THE CLIENT ARISING OUT OF BREACH OR FAILURE OF EXPRESS OF IMPLIED WARRANTY, BREACH OF CONTRACT, BREACH OF WARRANTY, MISREPRESENTATION, NEGLIGENCE, STRICT LIABILITY 

IN TORT OR OTHERWISE. IN ANY EVENT, THE LIABILITY OF HYDROQUAL TO THE CLIENT SHALL BE LIMITED TO THE COST OF TESTING THE SAMPLE AS REQUESTED IN THE CHAIN OF CUSTODY 

UNDER WHICH THE SAMPLE WAS ORIGINALLY DEPOSITED. FOR THE PURPOSES OF THIS PARAGRAPH AND PARAGRAPHS 7, 14, 15, 22, AND 24, AS APPLICABLE, “HYDROQUAL” INCLUDES WITHOUT 

LIMITATIONS ITS DIRECTORS, OFFICERS, EMPLOYEES AND AFFILIATES AND THE “CLIENT” INCLUDES WITHOUT LIMITATION ANY THIRD PARTY THAT MAY HAVE A CLAIM AGAINST HYDROQUAL 

THROUGH THE CLIENT. 

24. Notice of Liability: Notwithstanding paragraph 23, HydroQual shall not be liable to the Client unless the Client provides notice in writing to HydroQual of such loss or damage, together with full particulars thereof, within 30 

days of the Client’s receipt of the report of the analysis of the sample giving rise to such liability. The provisions of this paragraph allocate the risk between the Client and HydroQual, and the fees to be paid by the Client to 

HydroQual reflect this allocation of any such risks and the limitations of liability in these General Terms and Conditions.  

25. Entire Agreement: These General Terms and Conditions, the Chain of Custody and price quotations constitute the entire agreement between the parties and supersede and take precedence over any terms and 

conditions contained in any documentation provided by the Client. HydroQual’s execution of any subsequent documentation from the Client only acknowledges receipt and not acceptance of any terms or conditions therein 

unless expressly stipulated otherwise by HydroQual. If there is a conflict between these General Terms and Conditions and any other document, these General Terms and Conditions prevail.  
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Senior Verifier
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Reference:
Billing:



Trout (96-h LC50) 
Test Report 

Page 1 of 4

Client: ALS106
Reference: 16-0290-01-TRD

Client: ALS Laboratory Group; operation Calgary

Sample: L1741674-4 LC_WTF_OUT_WS_03032016_N

Collection: collected on 2016/03/07 at not given  by not given
Receipt: received on 2016/03/08 at 1330 by EP

Containers:

Description: type: water,  collection method: not given

Test:  started on 2016/03/09 ; ended on 2016/03/13

Result:

Endpoint Value Confidence Limits (95%) Method Calculated
(96-hour) (%) lower upper

Acute: LC50 >100 could not be calculated
(mortality) LC25 >100 could not be calculated

Notes: LC25 & LC50, concentrations lethal to 25% and 50% of the test population

Senior Verifier

received 2 x 20 L carboys at 8 °C, in good condition with 
no seals and no initials

The test data and results are authorized and verified correct.
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Client: ALS106
Reference: 16-0290-01-TRD

Method: Biological Test Method: Reference Method for Determining Acute Lethality of 
Effluents to Rainbow Trout, 2000. Environment Canada, EPS 1/RM/13. 
Second Edition (amended May 2007).

Test type: Trout 96-h Static Acute Test (WTR-ME-041)
Species: Oncorhynchus mykiss

Organism source: Sam Livingston (Batch 20160121TR)
Acclimation: 48 days (must be ≥2 weeks)

Stock mortality: 0% (seven days preceding testing)

Sample initial chemistry: pH: 7.4;   EC: 1558 (µS/cm @ 25°C);   DO: 9.8 (mg/L);   temperature: 12 °C
hardness (mg CaC03/L): 1360;   colour: pale yellow;   odour: organic

Sample holding time: 2 days  (must be ≤ 5 days)
Sample storage: 4 ± 2°C in darkness

Test vessel: The test was conducted in 22 L plastic pails with polyethylene liners 
Test volume: 20 Litres (depth of solution in each test vessel  ≥15cm)

Sample pre-treatment: All test solutions and controls were pre-aerated for 120 minutes at 6.5 ±1 mL/min/L
Dissolved oxygen in 100 % sample was 9.4 mg/L after pre-aeration
The sample was not filtered or pH adjusted prior to or during testing

Loading density: 0.2 g/Litre (must be ≤ 0.5 g/Litre)
Control/dilution water: Dechlorinated City of Calgary water acclimated to test conditions

Test concentrations: 5 effluent concentrations (6.3, 12.5, 25, 50, 100% (v/v) plus a negative control)
Test replicates: One replicate per treatment; 10 fish per replicate

Feeding: Fish are not fed 24 hours before test initiation and no feeding during test
Measurements: pH, conductivity, dissolved oxygen and temperature measured at test initiation and 

test termination
Aeration: All treatments aerated at 6.5 ±1 mL/min/L by oil-free compressed air

passed through airline tubes connected to disposable air stones 
Lighting: Overhead full spectrum fluorescent lights

Photoperiod: 16h light:8h dark
Test temperature: 15 ± 1°C

Endpoint: Mortality, 96-h LC50 (with 95% confidence limits)
Test validity: The control had 100% survival (must ≥ 90%)

The control had 0 percent (%) stressed behaviour (must ≤ 10%)
Reference toxicant: 96-h test with Potassium Chloride (KCl) initiated March 7, 2016; current results

(96-h LC50 and 95% confidence limits) = 0.51 (0.43-0.56) log (g/L KCl)
historical results: 
(96-h LC50 and 95% confidence limits) = 0.58 (0.49-0.67) log (g/L KCl)

Note: Outlined sections are protocol deviations explained on the comment page; v/v, volume per volume

Test Conditions
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Client: ALS106
Reference: 16-0290-01-TRD

Test Log:

0 1230
1 0800
2 0900
3 0900
4 0930

Chemistry:
Conc. (%) control 6.3 13 25 50 100

Day pH (units)
0 8.1 7.8 7.8 7.8 7.8 7.9
4 8.3 8.4 8.4 8.4 8.4 8.2

Conductivity (µS/cm @ 25°C)
0 487 598 693 857 1139 1747
4 508 605 697 861 1153 1693

Dissolved Oxygen (mg/L)
0 8.9 9.1 9.1 9.2 9.3 9.4
4 8.9 9.0 9.0 9.0 9.0 8.9

Temperature (oC)
0 14 14 14 14 14 14
4 14 14 14 14 14 14

Number Alive (In brackets number stressed):
Conc. (%) control 6.3 13 25 50 100

Day
0 10 10 10 10 10 10
1 10 10 10 10 10 10
2 10 10 10 10 10 10
3 10 9 10 10 10 10
4 10 9 10 10 10 10

Mortality (%)
4 0 10 0 0 0 0

Stressed (%)
4 0 0 0 0 0 0

DS/HS

Date

2016/03/09
2016/03/10
2016/03/11
2016/03/12
2016/03/13

EP
JW
EP

Day Time Technician

BH

Test Data
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Client: ALS106
Biology Summary Tables: Reference: 16-0290-01-TRD

1 3.1 0.3 control 4.0
2 2.9 0.3 6.3 3.0
3 2.4 0.2 13 3.3
4 3.6 0.6 25 3.3
5 3.4 0.5 50 3.4
6 2.9 0.3 100 2.8
7 3.3 0.4
8 3.1 0.4
9 2.6 0.2
10 3.9 0.8

average 3.1 0.4
sd 0.5 0.2

cv(%) 14.5 47.1
Notes: nd, not done; na, not applicable; 
sd, standard deviation; cv(%), coefficient 
of variation

Test Result Comments:
None

           

Data Analysis:
Endpoints for mortality could not be calculated. No effect occurred.

Protocol Deviations:
None

Control 
Fish

Length 
(cm)

Wet 
Weight(g) Conc. (%) Group Wet 

Weight (g)

Test Data

Comments/Statistics



GENERAL TERMS AND CONDITIONS: 

These terms and conditions are incorporated into and form part of the Chain of Custody between HydroQual Laboratories Ltd. (“HydroQual”) and the party named in the Chain of 

Custody (the “Client”). 

1. Definitions: Capitalized terms shall have the definition ascribed as such in these General Terms and Conditions and the Chain of Custody. 

2. The Services: HydroQual will provide the Services to the Client as listed and described in the Chain of Custody.  

3. Prices: HydroQual may review and change all prices, fees, surcharges or other charges as set out in proposals and/or price quotations if there are changes to HydroQual’s cost beyond HydroQual’s control, including 

changes in legislative requirements, Client variations of sample numbers and Client requests for changes to standard reporting requirements. Notwithstanding condition 3, all quotations are reviewed and updated on a 

yearly basis.  

4. Payment Terms: The Client shall pay HydroQual within 30 days of the invoice date as provided by HydroQual. HydroQual may, for reasonable business reasons, require the Client to arrange for payment in advance. 

5. Quotation Numbers: The Client shall provide the proposal and/or price quotation number to HydroQual (where applicable) to ensure correct pricing. 

6. Taxes: Applicable taxes are not included in prices, surcharges and additional fees and will be added at the time of invoicing. 

7. No Guarantee of Results: The Client is responsible for informing itself on the limitation of the results and acknowledges that the results are not guaranteed. 

8. Standard of Care: HydroQual will use reasonable care and diligence as required by the laws of the province or territory where the sample is tested, subject to that level of care and skill ordinarily exercised by other 

laboratories currently practicing under similar conditions in the same locality, subject to the time limits and financial, physical or other constraints applicable to the Services. No warranty, express or implied, is made. 

9. Storage: Where possible, HydroQual will store samples until a final report is issued to the Client, after which time HydroQual may discard the sample. 

10. Holds: If the Client requests a sample be placed on hold, HydroQual will store the sample for the mutually agreed upon written time and price, after which HydroQual will invoice the Client and discard the sample. 

11. Archives: If the Client requests a sample be archived, HydroQual will store the sample for  a mutually agreed upon written time frame and price, after which HydroQual will invoice the Client and discard the sample. 

12. Handling Protocol: Legal sample handling protocol must be arranged, and provided in writing, before samples are collected. HydroQual will provide a price quotation for legal sample protocol. Samples processed under 

legal protocol are stored indefinitely, subject to a storage charge as advised by HydroQual. 

13. Samples: The quality, condition, content and source of samples stored and tested are not known to HydroQual except as declared and described on the Chain of Custody  completed and submitted by the Client and 

accompanying the sample. 

14. Risk of Loss: HydroQual will use reasonable care to protect samples during storage, however, all samples are stored at the Client’s risk and the Client is responsible for obtaining appropriate insurance, if desired. The 

Client acknowledges that during the performance of the Services samples may be altered, lost, damaged or destroyed and the client forever releases HydroQual from any and all claims the Client may have for any loss or 

damage to the sample. 

15. Environmental: the Client must comply with all applicable environmental legislation, including labeling all hazardous samples to comply with Canada's Workplace Hazardous Materials Information System and the Alberta 

Transfer of Dangerous Goods regulations, and must provide appropriate material safety data sheets that include the nature of the hazard and a contact name and phone number to call for information. The Client shall 

defend, indemnify and hold harmless HydroQual for all loss or damages, including any fine or cost of complying with an order of any government authority, resulting from the Client’s breach of this paragraph. 

16. Hazardous Materials Disposal: HydroQual may return, at the Client’s cost, hazardous material to the Client for disposal. 

17. Hazardous Materials Surcharge: HydroQual may apply an additional surcharge for handling of hazardous samples or samples with Naturally Occurring Radioactive Materials (“NORM”), such as and including without 

limitation, H2S and CN. 

18. Sample Containers: HydroQual may ship sample containers to the Client’s location by the most cost effective means using HydroQual’s preferred courier suppliers, within the specified project timeline. Shipping will be 

charged back to the Client. 

19. Additional Charges: HydroQual may charge the Client:  

(a) for pick-up and delivery services when provided subject in each instance to a minimum charge of $50.00; and, 

(b) for rush service (processing samples and/or reporting). 

20. Large Bottle Orders: The Client shall provide HydroQual with not less than 24 hours’ notice for large bottle orders.  

21. Re-Tests: HydroQual reserves the right to re-test any samples that remain in HydroQual’s possession. Re-tests requested by the Client may be charged to Client and Client agrees to pay for such charges. 

22. Waiver: The Client is responsible for making any assessment regarding the suitability of the Services and the intended results for the Client’s purposes and waives any and all claims against HydroQual that the Client may 

have against HydroQual as a result of the interpretation of the results provided to the Client. The Client shall defend, indemnify and save harmless HydroQual for any and all claims made by any third party against 

HydroQual in respect of all losses however arising from the performance of the Services or the use of any report provided in the performance of the Services. 

23. LIMITATION OF LIABILITY: IN NO EVENT SHALL HYDROQUAL BE RESPONSIBLE FOR ANY CONSEQUENTIAL, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY OR PUNITIVE DAMAGES, WHETHER 

FORESEEABLE OR UNFORESEEABLE (INCLUDING CLAIMS FOR LOSS OF PROFITS OR REVENUE OR LOSSES CAUSED BY STOPPAGE OF OTHER WORK OR IMPAIRMENT OF OTHER ASSETS) INCURRED 

BY THE CLIENT ARISING OUT OF BREACH OR FAILURE OF EXPRESS OF IMPLIED WARRANTY, BREACH OF CONTRACT, BREACH OF WARRANTY, MISREPRESENTATION, NEGLIGENCE, STRICT LIABILITY 

IN TORT OR OTHERWISE. IN ANY EVENT, THE LIABILITY OF HYDROQUAL TO THE CLIENT SHALL BE LIMITED TO THE COST OF TESTING THE SAMPLE AS REQUESTED IN THE CHAIN OF CUSTODY 

UNDER WHICH THE SAMPLE WAS ORIGINALLY DEPOSITED. FOR THE PURPOSES OF THIS PARAGRAPH AND PARAGRAPHS 7, 14, 15, 22, AND 24, AS APPLICABLE, “HYDROQUAL” INCLUDES WITHOUT 

LIMITATIONS ITS DIRECTORS, OFFICERS, EMPLOYEES AND AFFILIATES AND THE “CLIENT” INCLUDES WITHOUT LIMITATION ANY THIRD PARTY THAT MAY HAVE A CLAIM AGAINST HYDROQUAL 

THROUGH THE CLIENT. 

24. Notice of Liability: Notwithstanding paragraph 23, HydroQual shall not be liable to the Client unless the Client provides notice in writing to HydroQual of such loss or damage, together with full particulars thereof, within 30 

days of the Client’s receipt of the report of the analysis of the sample giving rise to such liability. The provisions of this paragraph allocate the risk between the Client and HydroQual, and the fees to be paid by the Client to 

HydroQual reflect this allocation of any such risks and the limitations of liability in these General Terms and Conditions.  

25. Entire Agreement: These General Terms and Conditions, the Chain of Custody and price quotations constitute the entire agreement between the parties and supersede and take precedence over any terms and 

conditions contained in any documentation provided by the Client. HydroQual’s execution of any subsequent documentation from the Client only acknowledges receipt and not acceptance of any terms or conditions therein 

unless expressly stipulated otherwise by HydroQual. If there is a conflict between these General Terms and Conditions and any other document, these General Terms and Conditions prevail.  
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Sample ID:

48-hour LC50:

95% Lower Confidence Interval:

95% Upper Confidence Interval:

Method of Calculation:

Confirmed by Graph:

Sample Origin:

Sample Description:

Sampling Date and Time:

Sampling Method:

Sampled By:

Container(s) Description:

Sample Volume:

Date and Time Received:

Transit Irregularities:

Storage Temperature (°C):

Test Organism:

Test Description:

Performed By:

Starting Date and Time:

Deviations from Reference Method:

Acute, 48-hour, Static, LC50

EPS 1/RM/14, 2nd Ed. Dec. 2000, Environment Canada
Reference Method(s):

EPS 1/RM/11, July 1990, Environment Canada

AGJ

16-Mar-16  16:30

None

14-Mar-16  09:00

Grab

Jocelyn Traverse

2 x 1L opaque plastic bottle

2L

16-Mar-16  09:30

n/a

n/a

None

n/a

Test Information

Daphnia magna

Daphnia Magna Bioassay Test Report - LC50

L1744412-4

Summary Results

Non-Lethal

n/a

Sample Information

n/a

Teck Coal Limited (West Line Creek)

WL_WTF_OUT_WS_03142016_N
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Colour:

Odour:

Turbidity:

Solids:

Temperature (°C):

Dissolved Oxygen (mg/L):

Conductivity (µmhos/cm):

pH:

pH Adjustment:

pH Adjustment Procedure:

Hardness (mg/L) Before Adjustment: 1.4 1 1400

Hardness (mg/L) After Adjustment: n/a n/a n/a

Alkalinity (mg/L): 2.5 10 250

Aeration Time (max. 30 minutes):

Sample Test Concentration (v/v):

Aeration Rate (25-50 mL/min/L):

D.O. Before Pre-Aeration (target 40-100 %):

Average D.O. After Pre-Aeration (%):

Average age of daphnia at first brood (days):

Average number of neonates per brood:

Weekly Mortality Preceeding Test (%):

Date Parents Born:

Loading Density (organisms/20 mL):

Age of test organisms at beginning of test (hrs):

Volume Tested:

Duplicate solutions for control & 100%:

Neonates per Vessel:

Volume per Neonate:

Test Solution Depth:

Container Description:

Source of Holding/Dilution Water:

S/N 15M102668

S/N 51071543

S/N D01908

YSI ProODO Meter

VWR Portable Conductivity Meter

mL Titration Solution/

mL of Sample x 1000 =

mL of Sample x 1000 =

200 mL

mL Titration Solution/

2.5

mL Titration Solution/

9

Test Organism Data

102.2

Condition of Effluent at 100% v/v Before Preparing Dilutions

Observations

Yellow

7.76

Mild

Low

Low

VWR SympHony pH Meter

10.29

1839

mL of Sample x 1000 =

Not Adjusted

n/a

S/N 9115446521 Thermometer

10

20 mL

70 mm

Plastic Cups

Reconstituted water

36

01-Mar-16

1

<24

95.4

96.2

34.7 ± 1.5 34.7 ± 1.5

30

100% 0%

Pre-Aeration

No

Conditions Common to All Concentrations During Test

112.6
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Concentration

(% v/v) 0h 24h 48h 0h 48h 0h 48h 24h 48h

0 20 20 20 8.83 8.88 7.70 7.59 0 0

12.5 20 20 20 8.85 8.88 7.83 7.82 0 0

25 20 20 20 8.86 8.87 7.89 7.96 0 0

50 20 20 20 8.89 8.88 7.92 8.09 0 0

75 20 20 20 9.00 8.87 7.91 8.09 0 0

100 20 20 20 9.28 8.89 7.88 7.97 0 0

LC50:

LC50 Lower 95% Confidence Limit:

LC50 Upper 95% Confidence Limit:

EC50:

EC50 Lower 95% Confidence Limit:

EC50 Upper 95% Confidence Limit:

Statistical Method:

n/a

Median Lethal Concentration Results for Multi-Concentration Tests

0

0

0

0

0

0

0h

292

514

1868

740

0

1400

0

Mean Rate of Daphnids 

at End of Test (%)

Dead Immobile

0

n/a

n/a

n/a

0

Mortality and Immobility Information

Mean Number of 

Daphnids at End of Test

0

1126

1519

0

0

n/a

Note: Non-lethal = 0 mortality

LC50 is for mortality. EC50 is for immobility.

n/a

n/a

n/a

Conditions During Test

0

n/a

Non-Lethal

0

0h

86

n/a

48h

0

0

0

100

Dead Immobile

Conc.        

(% v/v)

0

0

12.5

0

0

50

0

25

75 0

0 0 0

0

0

Immobility 

(# of 

daphnids)

pH

Dissolved 

Oxygen 

(mg/L)

Mortality   

(# of 

daphnids)

Conductivity 

(μmhos/cm)

Hardness 

(mg/L)

0

0

Temperature (°C)
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Reference Toxicant:

Date Reference Toxicant Initiated:

Recent 48h Reference Toxicant Test LC50 (mg/L NaCl):

Lower 95% Confidence Limit (mg/L NaCl):

Upper 95% Confidence Limit (mg/L NaCl):

Historic Geometric Mean LC50 (mg/L NaCl):

Lower Warning Limit (-2 S.D.):

Upper Warning Limit (+2 S.D.):

Method of Calculation:

Confirmed by Graph:

Observations/Comments

Reference Toxicant Test Results

Sodium Chloride

14-Mar-16

4821

5983

Yes

5371

5326

4831

5108

No toxicity observed. 

Stephan LC50 Program, Probit
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Sample ID:

96-hour LC50 v/v (%):

95% Lower Confidence Interval (%):

95% Upper Confidence Interval (%):

Method of Calculation:

Confirmed by Graph:

Sample Origin:

Sample Description:

Sampling Date and Time:

Sampling Method:

Sampled By:

Container(s) Description:

Sample Volume:

Date and Time Received:

Transit Irregularities:

Storage Temperature (°C):

Test Organism:

Test Description:

Performed By:

Starting Date and Time:

Deviations from Reference Method:

Rainbow Trout Bioassay Test Report - LC50

Sample Information

Summary Results

Non-Lethal

n/a

Acute, 96-hour, Static, LC50

EPS 1/RM/13, 2nd Ed. Dec. 2000, with May 2007 amendments, Environment Canada

L1744412-4

Grab

n/a

Oncorhynchus mykiss

AGJ

16-Mar-16  15:30

Reference Method(s):

n/a

n/a

Jocelyn Traverse

n/a

Test Information

None

Teck Coal Limited (West Line Creek)

WL_WTF_OUT_WS_03142016_N

14-Mar-16  09:00

2 x 20L cube containers

40L

EPS 1/RM/9, May 1996 with May 2007 amendments, Environment Canada

16-Mar-16  09:30

None
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Colour:

Odour:

Turbidity:

Solids:

Hardness (mg/L): 1.3 1 1300

Alkalinity (mg/L): 2.6 10 260

Temperature (°C):

Dissolved Oxygen (mg/L):

Conductivity (µmhos/cm):

pH (5.5-8.5 pH units):

pH Adjustment:

pH Adjustment Procedure:

Aeration Time (min):

Sample Test Concentration (v/v):

Aeration Rate (5.5-7.5 mL/min/L):

Dissolved Oxygen (D.O.) Before Pre-Aeration (%):

Average D.O. After Pre-Aeration (%):

Lot Number:

Weekly Mortality Preceeding Test (%):

Sample Size:

Source of Holding/Dilution Water:

Container Description:

Aeration Method:

Aeration Rate (5.5-7.5 mL/min/L):

Test Solution Volume (L):

Test Solution Depth (cm):

Number of Test Organisms per Container:

Loading Density (g/L):

S/N 15M102668

S/N 51071543

34

10

20

Pre-Aeration

05/11/15 T2

0.88

10

0.22

Dechlorinated UV Treated City of Winnipeg Tap Water

20 L Polyethylene Pail with Liner

Compressed air bubbled through silica-glass air diffuser

(as set during pre-aeration above)

Not Adjusted

7.93

10.69

1844

Low

n/a

S/N D01908

YSI Dissolved Oxygen Meter

VWR Portable Conductivity Meter

VWR SympHony pH Meter

Light Yellow

Mild

Moderate

Initial Parameters

14.2 Thermometer S/N 91154465

mL of Sample x 1000 =

mL of Sample x 1000 =

mL Titration Solution/

mL Titration Solution/

Test Organism Data

Conditions Common to All Concentrations During Test

Observations

6.1 ± 0.2 6.1 ± 0.2

30

100% 50% 25% 12.5% 6.25% 0%

6.1 ± 0.2 6.1 ± 0.2 6.1 ± 0.2 6.1 ± 0.2

97.4 n/a n/a n/a n/a 93.5

99.3 n/a n/a n/a n/a 95.4
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0h 24h 48h 72h 96h 0h 24h 48h 72h 96h 0h 24h 48h 72h 96h

0 15 n/a n/a n/a 15 9.54 n/a n/a n/a 9.88 7.36 n/a n/a n/a 7.19

6.25 15 n/a n/a n/a 15 9.60 n/a n/a n/a 9.89 7.46 n/a n/a n/a 7.40

12.5 15 n/a n/a n/a 15 9.74 n/a n/a n/a 10.04 7.56 n/a n/a n/a 7.54

25 15 n/a n/a n/a 15 9.84 n/a n/a n/a 10.07 7.68 n/a n/a n/a 7.63

50 15 n/a n/a n/a 15 10.10 n/a n/a n/a 10.12 7.81 n/a n/a n/a 7.82

100 15 n/a n/a n/a 15 10.75 n/a n/a n/a 10.06 7.94 n/a n/a n/a 7.95

24h 48h 72h 96h 24h 48h 72h 96h

0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0

Mean Fork Length (mm):

Lower Range Fork Length (mm):

Upper Range Fork Length (mm):

Mean Wet Weight (g):

1168

0.44

0h

351

1803

Control Fish Information at End of Test

0

100

12.5

25

50

798

597

Concentration    

(% v/v)

Temperature (°C)                         

(15 ± 1°C)
Dissolved Oxygen (mg/L) pH (pH units)

Number of Fish Dead
Conc.        

(% v/v)

Conductivity 

(μmhos/cm)

4786.25

38

33

42

Conditions During Test

Number of Fish Stressed
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LC50:

LC50 Lower 95% Confidence Limit:

LC50 Upper 95% Confidence Limit:

Statistical Method:

Reference Toxicant:

Date Reference Toxicant Initiated:

Recent 96h Reference Toxicant Test LC50 (mg/L Zinc):

Lower 95% Confidence Limit (mg/L Zinc):

Upper 95% Confidence Limit (mg/L Zinc):

Historic Geometric Mean LC50 (mg/L Zinc):

Lower 95% Confidence Limit (mg/L Zinc):

Upper 95% Confidence Limit (mg/L Zinc):

Method of Calculation:

Confirmed by Graph:

n/a

0

0 0

0 0

0.70

Yes

0 0

n/a

Stressed

0

0

0

25

50

0

Stephan LC50 Program, Probit

Mean Number of Fish at 

End of Test

Mean Rate of Fish at End 

of Test (%)

0 0

100

Dead Stressed

0

6.25

12.5

0 0

0

1.53

0.72

0.36

1.45

0 0

0

0

0

0

1.01

Note: Non-lethal = 0 mortality

Median Lethal Concentration Results for Multi-Concentration Tests

Non-Lethal

n/a

18-Feb-16

0

Zinc Sulfate

0

Mortality and Stressed Behaviour Information

Conc.        

(% v/v)

Dead

Reference Toxicant Test Results
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No sublethal biological effects observed.

Sublethal Biological Effects

No toxicity observed.

Observations/Comments
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Test Report 
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Client: ALS106
Reference: 16-0339-01-TRD

Client: ALS Laboratory Group; operation Calgary

Sample: L1746940-3 LC_WTF_OUT_WS_03212016_N

Collection: collected on 2016/03/21 at not given  by not given
Receipt: received on 2016/03/22 at 1055 by MC

Containers:

Description: type: water,  collection method: not given

Test:  started on 2016/03/23 ; ended on 2016/03/27

Result:

Endpoint Value Confidence Limits (95%) Method Calculated
(96-hour) (%) lower upper

Acute: LC50 >100 could not be calculated
(mortality) LC25 >100 could not be calculated

Notes: LC25 & LC50, concentrations lethal to 25% and 50% of the test population

Senior Verifier

received 2 x 20 L carboys / 2 x 1 L bottles at 7 °C, in good 
condition with no seals and no initials

The test data and results are authorized and verified correct.
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Result Summary
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Client: ALS106
Reference: 16-0339-01-TRD

Method: Biological Test Method: Reference Method for Determining Acute Lethality of 
Effluents to Rainbow Trout, 2000. Environment Canada, EPS 1/RM/13. 
Second Edition (amended May 2007).

Test type: Trout 96-h Static Acute Test (WTR-ME-041)
Species: Oncorhynchus mykiss

Organism source: Sam Livingston (Batch 20160212TR)
Acclimation: 40 days (must be ≥2 weeks)

Stock mortality: 0% (seven days preceding testing)

Sample initial chemistry: pH: 7.3;   EC: 1768 (µS/cm @ 25°C);   DO: 8.4 (mg/L);   temperature: 16 °C
hardness (mg CaC03/L): 780;   colour: colourless;   odour: odourless

Sample holding time: 2 days  (must be ≤ 5 days)
Sample storage: 4 ± 2°C in darkness

Test vessel: The test was conducted in 22 L plastic pails with polyethylene liners 
Test volume: 20 Litres (depth of solution in each test vessel  ≥15cm)

Sample pre-treatment: All test solutions and controls were pre-aerated for 120 minutes at 6.5 ±1 mL/min/L
Dissolved oxygen in 100 % sample was 9 mg/L after pre-aeration
The sample was not filtered or pH adjusted prior to or during testing

Loading density: 0.22 g/Litre (must be ≤ 0.5 g/Litre)
Control/dilution water: Dechlorinated City of Calgary water acclimated to test conditions

Test concentrations: 5 effluent concentrations (6.3, 12.5, 25, 50, 100% (v/v) plus a negative control)
Test replicates: One replicate per treatment; 10 fish per replicate

Feeding: Fish are not fed 24 hours before test initiation and no feeding during test
Measurements: pH, conductivity, dissolved oxygen and temperature measured at test initiation and 

test termination
Aeration: All treatments aerated at 6.5 ±1 mL/min/L by oil-free compressed air

passed through airline tubes connected to disposable air stones 
Lighting: Overhead full spectrum fluorescent lights

Photoperiod: 16h light:8h dark
Test temperature: 15 ± 1°C

Endpoint: Mortality, 96-h LC50 (with 95% confidence limits)
Test validity: The control had 100% survival (must ≥ 90%)

The control had 0 percent (%) stressed behaviour (must ≤ 10%)
Reference toxicant: 96-h test with Potassium Chloride (KCl) initiated March 10, 2016; current results

(96-h LC50 and 95% confidence limits) = 0.57 (0.53-0.60) log (g/L KCl)
historical results: 
(96-h LC50 and 95% confidence limits) = 0.58 (0.49-0.67) log (g/L KCl)

Note: Outlined sections are protocol deviations explained on the comment page; v/v, volume per volume

Test Conditions
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Client: ALS106
Reference: 16-0339-01-TRD

Test Log:

0 1040
1 0845
2 1100
3 1035
4 0900

Chemistry:
Conc. (%) control 6.3 13 25 50 100

Day pH (units)
0 8.2 8.2 8.1 7.9 7.6 7.4
4 8.1 8.2 8.2 8.2 8.2 7.9

Conductivity (µS/cm @ 25°C)
0 453 558 584 830 1179 1819
4 466 573 599 846 1193 1790

Dissolved Oxygen (mg/L)
0 9.0 9.1 9.0 9.0 9.1 9.0
4 8.9 8.9 8.9 8.9 8.9 8.8

Temperature (oC)
0 14 14 14 14 14 14
4 14 14 14 14 14 14

Number Alive (In brackets number stressed):
Conc. (%) control 6.3 13 25 50 100

Day
0 10 10 10 10 10 10
1 10 10 10 10 10 10
2 10 10 10 10 10 10
3 10 10 10 10 10 10
4 10 10 10 10 10 10

Mortality (%)
4 0 0 0 0 0 0

Stressed (%)
4 0 0 0 0 0 0

ML/JW

Date

2016/03/23
2016/03/24
2016/03/25
2016/03/26
2016/03/27

ML/JW
JW
JW

Day Time Technician

HS

Test Data
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Client: ALS106
Biology Summary Tables: Reference: 16-0339-01-TRD

1 3.4 0.4 control 4.4
2 3.5 0.4 6.3 3.9
3 3.4 0.5 13 4.1
4 3.4 0.4 25 3.8
5 3.6 0.5 50 4.0
6 3.9 0.6 100 4.0
7 2.9 0.3
8 3.2 0.4
9 3.3 0.4
10 3.4 0.5

average 3.4 0.4
sd 0.3 0.1

cv(%) 7.6 19.2
Notes: nd, not done; na, not applicable; 
sd, standard deviation; cv(%), coefficient 
of variation

Test Result Comments:
None

           

Data Analysis:
Endpoints for mortality could not be calculated. No effect occurred.

Protocol Deviations:
None

Control 
Fish

Length 
(cm)

Wet 
Weight(g) Conc. (%) Group Wet 

Weight (g)

Test Data

Comments/Statistics
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Client: ALS106
Reference: 16-0339-01-DAD

Client: ALS Laboratory Group; operation Calgary

Sample: L1746940-3 LC_WTF_OUT_WS_03212016_N

Collection: collected on 2016/03/21 at not given  by not given
Receipt: received on 2016/03/22 at 1055 by MC

Containers:

Description: type: water,  collection method: not given

Test: started on 2016/03/22 ; ended on 2016/03/24

Result:

Endpoint Value Confidence Limits (95%)
(48-hour) (%) lower upper

Acute: LC50 >100
(mortality) LC25 >100

Acute: EC50 >100
(immobility) EC25 >100

Notes: LC25 & LC50, concentrations lethal to 25% and 50% of the test population

 

 

Method Calculated

The test data and results are authorized and verified correct.

could not be calculated
could not be calculated

could not be calculated
could not be calculated

Senior Verifier

received 2 x 20 L carboys / 2 x 1 L bottles at 7 °C, in 
good condition with no seals and no initials
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Client: ALS106
Reference: 16-0339-01-DAD

Method: Biological Test method: Reference Method for Determining Acute Lethality of 
Effluents to Daphnia magna , 2000. Environ. Can., EPS 1/RM/14. 
Second Edition.

Test type: Daphnia  48-h Static Acute Test (WTR-ME-015)
Species: Daphnia magna

Age: < 24 hours old 
Organism source: in-house culture

Stock mortality: 0%
Culture brood data: 11 days to first brood

21 neonates per average brood

Sample initial chemistry: pH: 7.3;   EC: 1768 (µS/cm @ 25°C);   DO: 8.4 (mg/L);   temperature: 16 °C
hardness (mg CaC03/L): 780;   colour: colourless;   odour: odourless

Sample holding time: 1 day  (must be ≤ 5 days)
Sample storage: 4 ± 2°C in darkness

Test vessel: 385 mL plastic vessels
Test volume: 150 mL

Sample pre-treatment: The sample was not filtered or pH adjusted prior to or during testing
The sample was pre-aerated for 20 minutes (rate of 37.5 ± 12.5 mL/min.L-1)
The hardness of the sample was not adjusted (mg CaCO3/L) prior to or during
testing

Loading density: One daphnid/15 mL (must ≤ 1 organism/15 mL)
Control/dilution water: Moderately hard water supplemented with vitamin B12 (2 µg/L)

and Na2SeO4 (2 µg/L)

The hardness of the control/dilution water was 92 mg CaCO3/L
Test concentrations: 5 effluent concentrations (6.3, 12.5, 25, 50, 100% (v/v) plus a negative control)

Test replicates: One replicate per treatment, 10 daphnids per replicate
Feeding: None
Aeration: None

Measurements: pH, conductivity, dissolved oxygen and temperature at test initiation and
termination

Lighting: Cool white fluorescent lights
Photoperiod: 16h light:8h dark

Test temperature: 20 ± 2°C

Note: Outlined sections are protocol deviations explained on the comment page 

Test Conditions
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Client: ALS106
Reference: 16-0339-01-DAD

Endpoint: Mortality, 48-h LC50 (95% confidence limits)
Immobility, 48-h EC50 (95% confidence limits)

Test validity: The control had 100% survival (must ≥ 90%)
Control had 0 percent (%) abnormal behaviour (must ≤ 10%,  immobility)

Reference toxicant: 48-h test with NaCl initiated March 22, 2016; current results
(48-h LC50 and 95% confidence limits) = 0.85 (0.83-0.87) log (g/L NaCl)
historical results:
(48-h LC50 and 95% confidence limits) =0.76 (0.69-0.84) log (g/L NaCl)

Note: Outlined sections are protocol deviations explained on the comment page 

Test Conditions
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Client: ALS106
Reference: 16-0339-01-DAD

Test Log:

2016/03/22 0 1500
2016/03/23 1 0900
2016/03/24 2 0900

Chemistry: 
Conc. (%) control 6.3 13 25 50 100

Day pH (units)
0 7.9 8.0 8.0 8.0 8.1 8.1
2 8.1 8.1 8.2 8.2 8.2 8.0

Conductivity (µS/cm @ 25°C)
0 322 430 537 720 1061 1721
2 308 412 515 695 1012 1534

Dissolved Oxygen (mg/L)
0 7.8 7.8 7.8 7.8 7.8 7.7
2 8.0 7.9 7.9 7.9 7.9 7.8

Temperature (oC)
0 20 20 20 20 20 20
2 20 20 19 20 20 20

Biology:
Conc. (%) control 6.3 13 25 50 100

Day Number Alive and Behavior (behavior is in brackets) 
1 10 10 10 10 10 10
2 10 10 10 10 10 10 (1I)

Notes: F, floating; I, immobile; B, stuck on bubble; D, caught in debris; nd, not done; na, not applicable;  

Mortality (%)
2 0 0 0 0 0 0

Immobility (%)
2 0 0 0 0 0 10

EP

Time TechnicianDate Day

DS
HS/DS

Test Data
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Client: ALS106
Reference: 16-0339-01-DAD

Test Result Comments:

Data Analysis:
Endpoints for mortality could not be calculated. No effect occurred.

Endpoints for immobility could not be calculated.  No effect occurred.

Protocol Deviations:
None

The result of the reference toxicant test initiated on 2016/03/22 was outside the warning limit. This is expected 
to happen 5% of the time. An investigation occurred and all testing and culturing procedures were followed 
appropriately.

Comments/Statistics



GENERAL TERMS AND CONDITIONS: 

These terms and conditions are incorporated into and form part of the Chain of Custody between HydroQual Laboratories Ltd. (“HydroQual”) and the party named in the Chain of 

Custody (the “Client”). 

1. Definitions: Capitalized terms shall have the definition ascribed as such in these General Terms and Conditions and the Chain of Custody. 

2. The Services: HydroQual will provide the Services to the Client as listed and described in the Chain of Custody.  

3. Prices: HydroQual may review and change all prices, fees, surcharges or other charges as set out in proposals and/or price quotations if there are changes to HydroQual’s cost beyond HydroQual’s control, including 

changes in legislative requirements, Client variations of sample numbers and Client requests for changes to standard reporting requirements. Notwithstanding condition 3, all quotations are reviewed and updated on a 

yearly basis.  

4. Payment Terms: The Client shall pay HydroQual within 30 days of the invoice date as provided by HydroQual. HydroQual may, for reasonable business reasons, require the Client to arrange for payment in advance. 

5. Quotation Numbers: The Client shall provide the proposal and/or price quotation number to HydroQual (where applicable) to ensure correct pricing. 

6. Taxes: Applicable taxes are not included in prices, surcharges and additional fees and will be added at the time of invoicing. 

7. No Guarantee of Results: The Client is responsible for informing itself on the limitation of the results and acknowledges that the results are not guaranteed. 

8. Standard of Care: HydroQual will use reasonable care and diligence as required by the laws of the province or territory where the sample is tested, subject to that level of care and skill ordinarily exercised by other 

laboratories currently practicing under similar conditions in the same locality, subject to the time limits and financial, physical or other constraints applicable to the Services. No warranty, express or implied, is made. 

9. Storage: Where possible, HydroQual will store samples until a final report is issued to the Client, after which time HydroQual may discard the sample. 

10. Holds: If the Client requests a sample be placed on hold, HydroQual will store the sample for the mutually agreed upon written time and price, after which HydroQual will invoice the Client and discard the sample. 

11. Archives: If the Client requests a sample be archived, HydroQual will store the sample for  a mutually agreed upon written time frame and price, after which HydroQual will invoice the Client and discard the sample. 

12. Handling Protocol: Legal sample handling protocol must be arranged, and provided in writing, before samples are collected. HydroQual will provide a price quotation for legal sample protocol. Samples processed under 

legal protocol are stored indefinitely, subject to a storage charge as advised by HydroQual. 

13. Samples: The quality, condition, content and source of samples stored and tested are not known to HydroQual except as declared and described on the Chain of Custody  completed and submitted by the Client and 

accompanying the sample. 

14. Risk of Loss: HydroQual will use reasonable care to protect samples during storage, however, all samples are stored at the Client’s risk and the Client is responsible for obtaining appropriate insurance, if desired. The 

Client acknowledges that during the performance of the Services samples may be altered, lost, damaged or destroyed and the client forever releases HydroQual from any and all claims the Client may have for any loss or 

damage to the sample. 

15. Environmental: the Client must comply with all applicable environmental legislation, including labeling all hazardous samples to comply with Canada's Workplace Hazardous Materials Information System and the Alberta 

Transfer of Dangerous Goods regulations, and must provide appropriate material safety data sheets that include the nature of the hazard and a contact name and phone number to call for information. The Client shall 

defend, indemnify and hold harmless HydroQual for all loss or damages, including any fine or cost of complying with an order of any government authority, resulting from the Client’s breach of this paragraph. 

16. Hazardous Materials Disposal: HydroQual may return, at the Client’s cost, hazardous material to the Client for disposal. 

17. Hazardous Materials Surcharge: HydroQual may apply an additional surcharge for handling of hazardous samples or samples with Naturally Occurring Radioactive Materials (“NORM”), such as and including without 

limitation, H2S and CN. 

18. Sample Containers: HydroQual may ship sample containers to the Client’s location by the most cost effective means using HydroQual’s preferred courier suppliers, within the specified project timeline. Shipping will be 

charged back to the Client. 

19. Additional Charges: HydroQual may charge the Client:  

(a) for pick-up and delivery services when provided subject in each instance to a minimum charge of $50.00; and, 

(b) for rush service (processing samples and/or reporting). 

20. Large Bottle Orders: The Client shall provide HydroQual with not less than 24 hours’ notice for large bottle orders.  

21. Re-Tests: HydroQual reserves the right to re-test any samples that remain in HydroQual’s possession. Re-tests requested by the Client may be charged to Client and Client agrees to pay for such charges. 

22. Waiver: The Client is responsible for making any assessment regarding the suitability of the Services and the intended results for the Client’s purposes and waives any and all claims against HydroQual that the Client may 

have against HydroQual as a result of the interpretation of the results provided to the Client. The Client shall defend, indemnify and save harmless HydroQual for any and all claims made by any third party against 

HydroQual in respect of all losses however arising from the performance of the Services or the use of any report provided in the performance of the Services. 

23. LIMITATION OF LIABILITY: IN NO EVENT SHALL HYDROQUAL BE RESPONSIBLE FOR ANY CONSEQUENTIAL, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY OR PUNITIVE DAMAGES, WHETHER 

FORESEEABLE OR UNFORESEEABLE (INCLUDING CLAIMS FOR LOSS OF PROFITS OR REVENUE OR LOSSES CAUSED BY STOPPAGE OF OTHER WORK OR IMPAIRMENT OF OTHER ASSETS) INCURRED 

BY THE CLIENT ARISING OUT OF BREACH OR FAILURE OF EXPRESS OF IMPLIED WARRANTY, BREACH OF CONTRACT, BREACH OF WARRANTY, MISREPRESENTATION, NEGLIGENCE, STRICT LIABILITY 

IN TORT OR OTHERWISE. IN ANY EVENT, THE LIABILITY OF HYDROQUAL TO THE CLIENT SHALL BE LIMITED TO THE COST OF TESTING THE SAMPLE AS REQUESTED IN THE CHAIN OF CUSTODY 

UNDER WHICH THE SAMPLE WAS ORIGINALLY DEPOSITED. FOR THE PURPOSES OF THIS PARAGRAPH AND PARAGRAPHS 7, 14, 15, 22, AND 24, AS APPLICABLE, “HYDROQUAL” INCLUDES WITHOUT 

LIMITATIONS ITS DIRECTORS, OFFICERS, EMPLOYEES AND AFFILIATES AND THE “CLIENT” INCLUDES WITHOUT LIMITATION ANY THIRD PARTY THAT MAY HAVE A CLAIM AGAINST HYDROQUAL 

THROUGH THE CLIENT. 

24. Notice of Liability: Notwithstanding paragraph 23, HydroQual shall not be liable to the Client unless the Client provides notice in writing to HydroQual of such loss or damage, together with full particulars thereof, within 30 

days of the Client’s receipt of the report of the analysis of the sample giving rise to such liability. The provisions of this paragraph allocate the risk between the Client and HydroQual, and the fees to be paid by the Client to 

HydroQual reflect this allocation of any such risks and the limitations of liability in these General Terms and Conditions.  

25. Entire Agreement: These General Terms and Conditions, the Chain of Custody and price quotations constitute the entire agreement between the parties and supersede and take precedence over any terms and 

conditions contained in any documentation provided by the Client. HydroQual’s execution of any subsequent documentation from the Client only acknowledges receipt and not acceptance of any terms or conditions therein 

unless expressly stipulated otherwise by HydroQual. If there is a conflict between these General Terms and Conditions and any other document, these General Terms and Conditions prevail.  
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Client: ALS106
Reference: 16-0353-01-TRD

Client: ALS Laboratory Group; operation Calgary

Sample: L1749211-3 LC_WTF_OUT_WS_03282016_N

Collection: collected on 2016/03/28 at not given  by not given
Receipt: received on 2016/03/29 at 1300 by MC

Containers:

Description: type: water,  collection method: not given

Test:  started on 2016/03/30 ; ended on 2016/04/03

Result:

Endpoint Value Confidence Limits (95%) Method Calculated
(96-hour) (%) lower upper

Acute: LC50 >100 could not be calculated
(mortality) LC25 >100 could not be calculated

Notes: LC25 & LC50, concentrations lethal to 25% and 50% of the test population

Senior Verifier

received 2 x 20 L carboys / 2 x 1 L bottles at 12 °C, in 
good condition with no seals and no initials

The test data and results are authorized and verified correct.
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Client: ALS106
Reference: 16-0353-01-TRD

Method: Biological Test Method: Reference Method for Determining Acute Lethality of 
Effluents to Rainbow Trout, 2000. Environment Canada, EPS 1/RM/13. 
Second Edition (amended May 2007).

Test type: Trout 96-h Static Acute Test (WTR-ME-041)
Species: Oncorhynchus mykiss

Organism source: Miracle Springs (Batch 20160316R)
Acclimation: 14 days (must be ≥2 weeks)

Stock mortality: 0% (seven days preceding testing)

Sample initial chemistry: pH: 7.8;   EC: 1666 (µS/cm @ 25°C);   DO: 9.6 (mg/L);   temperature: 16 °C
hardness (mg CaC03/L): 1059;   colour: colourless;   odour: -

Sample holding time: 2 days  (must be ≤ 5 days)
Sample storage: 4 ± 2°C in darkness

Test vessel: The test was conducted in 22 L plastic pails with polyethylene liners 
Test volume: 20 Litres (depth of solution in each test vessel  ≥15cm)

Sample pre-treatment: All test solutions and controls were pre-aerated for 30 minutes at 6.5 ±1 mL/min/L
Dissolved oxygen in 100 % sample was 9.1 mg/L after pre-aeration
The sample was not filtered or pH adjusted prior to or during testing

Loading density: 0.16 g/Litre (must be ≤ 0.5 g/Litre)
Control/dilution water: Dechlorinated City of Calgary water acclimated to test conditions

Test concentrations: 5 effluent concentrations (6.3, 12.5, 25, 50, 100% (v/v) plus a negative control)
Test replicates: One replicate per treatment; 10 fish per replicate

Feeding: Fish are not fed 24 hours before test initiation and no feeding during test
Measurements: pH, conductivity, dissolved oxygen and temperature measured at test initiation and 

test termination
Aeration: All treatments aerated at 6.5 ±1 mL/min/L by oil-free compressed air

passed through airline tubes connected to disposable air stones 
Lighting: Overhead full spectrum fluorescent lights

Photoperiod: 16h light:8h dark
Test temperature: 15 ± 1°C

Endpoint: Mortality, 96-h LC50 (with 95% confidence limits)
Test validity: The control had 100% survival (must ≥ 90%)

The control had 0 percent (%) stressed behaviour (must ≤ 10%)
Reference toxicant: 96-h test with Potassium Chloride (KCl) initiated March 31, 2016; current results

(96-h LC50 and 95% confidence limits) = 0.50 (0.43-0.55) log (g/L KCl)
historical results: 
(96-h LC50 and 95% confidence limits) = 0.58 (0.49-0.67) log (g/L KCl)

Note: Outlined sections are protocol deviations explained on the comment page; v/v, volume per volume

Test Conditions
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Client: ALS106
Reference: 16-0353-01-TRD

Test Log:

0 1435
1 0950
2 0940
3 1030
4 0850

Chemistry:
Conc. (%) control 6.3 13 25 50 100

Day pH (units)
0 8.4 7.9 7.8 7.8 7.9 8.0
4 8.1 8.1 8.1 8.2 8.2 8.1

Conductivity (µS/cm @ 25°C)
0 438 526 631 863 1241 1924
4 456 531 637 880 1242 1888

Dissolved Oxygen (mg/L)
0 9.1 9.1 9.1 9.1 9.1 9.1
4 8.9 9.0 9.0 8.9 8.9 8.9

Temperature (oC)
0 14 14 14 14 14 14
4 14 14 14 14 14 14

Number Alive (In brackets number stressed):
Conc. (%) control 6.3 13 25 50 100

Day
0 10 10 10 10 10 10
1 10 10 10 10 10 10
2 10 10 10 10 10 10
3 10 10 10 10 10 10
4 10 10 10 10 10 10

Mortality (%)
4 0 0 0 0 0 0

Stressed (%)
4 0 0 0 0 0 0

ML/BH

Date

2016/03/30
2016/03/31
2016/04/01
2016/04/02
2016/04/03

EP
JW
JW

Day Time Technician

BH

Test Data
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Client: ALS106
Biology Summary Tables: Reference: 16-0353-01-TRD

1 3.5 0.3 control 3.2
2 3.5 0.4 6.3 3.3
3 3.6 0.3 13 3.6
4 3.3 0.4 25 3.7
5 3.1 0.3 50 3.9
6 3.4 0.3 100 3.7
7 3.1 0.3
8 3.6 0.3
9 3.4 0.3
10 3.5 0.3

average 3.4 0.3
sd 0.2 0.0

cv(%) 5.4 13.2
Notes: nd, not done; na, not applicable; 
sd, standard deviation; cv(%), coefficient 
of variation

Test Result Comments:
None

           

Data Analysis:
Endpoints for mortality could not be calculated. No effect occurred.

Protocol Deviations:
None

Control 
Fish

Length 
(cm)

Wet 
Weight(g) Conc. (%) Group Wet 

Weight (g)

Test Data

Comments/Statistics
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Client: ALS106
Reference: 16-0353-01-DAD

Client: ALS Laboratory Group; operation Calgary

Sample: L1749211-3 LC_WTF_OUT_WS_03282016_N

Collection: collected on 2016/03/28 at not given  by not given
Receipt: received on 2016/03/29 at 1300 by MC

Containers:

Description: type: water,  collection method: not given

Test: started on 2016/03/29 ; ended on 2016/03/31

Result:

Endpoint Value Confidence Limits (95%)
(48-hour) (%) lower upper

Acute: LC50 77 67 88
(mortality) LC25 62 na na

Acute: EC50 73 68 80
(immobility) EC25 61 na na

Notes: LC25 & LC50, concentrations lethal to 25% and 50% of the test population

 

 

Method Calculated

The test data and results are authorized and verified correct.

Linear Interpolation
Spearman Karber

Spearman Karber
Linear Interpolation
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Client: ALS106
Reference: 16-0353-01-DAD

Method: Biological Test method: Reference Method for Determining Acute Lethality of 
Effluents to Daphnia magna , 2000. Environ. Can., EPS 1/RM/14. 
Second Edition.

Test type: Daphnia  48-h Static Acute Test (WTR-ME-015)
Species: Daphnia magna

Age: < 24 hours old 
Organism source: in-house culture

Stock mortality: 0%
Culture brood data: 11 days to first brood

30 neonates per average brood

Sample initial chemistry: pH: 7.8;   EC: 1666 (µS/cm @ 25°C);   DO: 9.6 (mg/L);   temperature: 16 °C
hardness (mg CaC03/L): 1059;   colour: colourless;   odour: -

Sample holding time: 1 day  (must be ≤ 5 days)
Sample storage: 4 ± 2°C in darkness

Test vessel: 385 mL plastic vessels
Test volume: 150 mL

Sample pre-treatment: The sample was not filtered or pH adjusted prior to or during testing
The sample was pre-aerated for 20 minutes (rate of 37.5 ± 12.5 mL/min.L-1)
The hardness of the sample was not adjusted (mg CaCO3/L) prior to or during
testing

Loading density: One daphnid/15 mL (must ≤ 1 organism/15 mL)
Control/dilution water: Moderately hard water supplemented with vitamin B12 (2 µg/L)

and Na2SeO4 (2 µg/L)

The hardness of the control/dilution water was 88 mg CaCO3/L
Test concentrations: 5 effluent concentrations (6.3, 12.5, 25, 50, 100% (v/v) plus a negative control)

Test replicates: One replicate per treatment, 10 daphnids per replicate
Feeding: None
Aeration: None

Measurements: pH, conductivity, dissolved oxygen and temperature at test initiation and
termination

Lighting: Cool white fluorescent lights
Photoperiod: 16h light:8h dark

Test temperature: 20 ± 2°C

Note: Outlined sections are protocol deviations explained on the comment page 

Test Conditions
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Client: ALS106
Reference: 16-0353-01-DAD

Endpoint: Mortality, 48-h LC50 (95% confidence limits)
Immobility, 48-h EC50 (95% confidence limits)

Test validity: The control had 100% survival (must ≥ 90%)
Control had 0 percent (%) abnormal behaviour (must ≤ 10%,  immobility)

Reference toxicant: 48-h test with NaCl initiated March 28, 2016; current results
(48-h LC50 and 95% confidence limits) = 0.77 (0.75-0.79) log (g/L NaCl)
historical results:
(48-h LC50 and 95% confidence limits) =0.77 (0.68-0.85) log (g/L NaCl)

Note: Outlined sections are protocol deviations explained on the comment page 

Test Conditions
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Client: ALS106
Reference: 16-0353-01-DAD

Test Log:

2016/03/29 0 1445
2016/03/30 1 1030
2016/03/31 2 0900

Chemistry: 
Conc. (%) control 6.3 13 25 50 100

Day pH (units)
0 8.0 8.1 8.2 8.3 8.3 8.2
2 7.9 7.9 7.9 8.1 8.2 8.0

Conductivity (µS/cm @ 25°C)
0 288 386 483 671 987 1605
2 336 459 587 774 1137 1732

Dissolved Oxygen (mg/L)
0 7.5 7.5 7.5 7.5 7.5 7.5
2 7.9 7.9 8.0 8.0 7.9 7.8

Temperature (oC)
0 22 22 22 22 22 22
2 20 20 20 20 20 20

Biology:
Conc. (%) control 6.3 13 25 50 100

Day Number Alive and Behavior (behavior is in brackets) 
1 10 10 10 10 10 10 (6I)
2 10 10 10 10 10 2 (1I)

Notes: F, floating; I, immobile; B, stuck on bubble; D, caught in debris; nd, not done; na, not applicable;  

Mortality (%)
2 0 0 0 0 0 80

Immobility (%)
2 0 0 0 0 0 90

HS

Time TechnicianDate Day

JN/EP
HS/JW

Test Data
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Client: ALS106
Reference: 16-0353-01-DAD

Test Result Comments:
None

Data Analysis:
Regression analysis was attempted on the data, but the assumptions of normality and 
homoscedasticity of residuals were not met. Therefore, endpoints for survival were calculated

using Spearman-Karber and Linear Interpolation models using CETIS v. 1.9.0.8

Regression analysis was attempted on the data, but the assumptions of normality and 
homoscedasticity of residuals were not met. Therefore, endpoints for immobility were calculated

using Spearman-Karber and Linear Interpolation models using CETIS v. 1.9.0.8

Protocol Deviations:
None

Comments/Statistics
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Client: ALS106
Reference: 16-0353-01-DAD

Client: ALS Laboratory Group; operation Calgary

Sample: L1749211-3 LC_WTF_OUT_WS_03282016_N

Collection: collected on 2016/03/28 at not given  by not given
Receipt: received on 2016/03/29 at 1300 by MC

Containers:

Description: type: water,  collection method: not given

Test: started on 2016/03/29 ; ended on 2016/03/31

Result:

Endpoint Value Confidence Limits (95%)
(48-hour) (%) lower upper

Acute: LC50 >100
(mortality) LC25 >100

Acute: EC50 >100
(immobility) EC25 >100

Notes: LC25 & LC50, concentrations lethal to 25% and 50% of the test population

 

 

received 2 x 20 L carboys / 2 x 1 L bottles at 12 °C, in 
good condition with no seals and no initials

Method Calculated

could not be calculated
could not be calculated

could not be calculated
could not be calculated

The test data and results are authorized and verified correct.

Senior Verifier

0

25

50

75

100

control 6.3 13 25 50 100

R
es

po
ns

e 
(%

)

Concentration (%) Mortality

Immobility

Result Summary

 



Daphnia  (48-h LC50/EC50) 
Test Report 

Page 12 of 20

Client: ALS106
Reference: 16-0353-01-DAD

Method: Biological Test method: Reference Method for Determining Acute Lethality of 
Effluents to Daphnia magna , 2000. Environ. Can., EPS 1/RM/14. 
Second Edition.

Test type: Daphnia  48-h Static Acute Test (WTR-ME-015)
Species: Daphnia magna

Age: < 24 hours old 
Organism source: in-house culture

Stock mortality: 0%
Culture brood data: 11 days to first brood

30 neonates per average brood

Sample initial chemistry: pH: 7.8;   EC: 1666 (µS/cm @ 25°C);   DO: 9.6 (mg/L);   temperature: 16 °C
hardness (mg CaC03/L): 1059;   colour: colourless;   odour: -

Sample holding time: 1 day  (must be ≤ 5 days)
Sample storage: 4 ± 2°C in darkness

Test vessel: 375 mL glass jars
Test volume: 150 mL

Sample pre-treatment: The sample was not filtered or pH adjusted prior to or during testing
The sample was pre-aerated for 0 minutes (rate of 37.5 ± 12.5 mL/min.L-1)
The hardness of the sample was not adjusted (mg CaCO3/L) prior to or during
testing

Loading density: One daphnid/15 mL (must ≤ 1 organism/15 mL)
Control/dilution water: Moderately hard water supplemented with vitamin B12 (2 µg/L)

and Na2SeO4 (2 µg/L)

The hardness of the control/dilution water was 88 mg CaCO3/L
Test concentrations: 5 effluent concentrations (6.3, 12.5, 25, 50, 100% (v/v) plus a negative control)

Test replicates: One replicate per treatment, 10 daphnids per replicate
Feeding: None
Aeration: None

Measurements: pH, conductivity, dissolved oxygen and temperature at test initiation and
termination

Lighting: Cool white fluorescent lights
Photoperiod: 16h light:8h dark

Test temperature: 10 ± 1°C

Note: Outlined sections are protocol deviations explained on the comment page 

Test Conditions
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Client: ALS106
Reference: 16-0353-01-DAD

Endpoint: Mortality, 48-h LC50 (95% confidence limits)
Immobility, 48-h EC50 (95% confidence limits)

Test validity: The control had 100% survival (must ≥ 90%)
Control had 0 percent (%) abnormal behaviour (must ≤ 10%,  immobility)

Reference toxicant: 48-h test with NaCl initiated March 28, 2016; current results
(48-h LC50 and 95% confidence limits) = 0.77 (0.75-0.79) log (g/L NaCl)
historical results:
(48-h LC50 and 95% confidence limits) =0.77 (0.68-0.85) log (g/L NaCl)

Note: Outlined sections are protocol deviations explained on the comment page 

Test Conditions
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Client: ALS106
Reference: 16-0353-01-DAD

Test Log:

2016/03/29 0 1710
2016/03/30 1 1100
2016/03/31 2 1500

Chemistry: 
Conc. (%) control 6.3 13 25 50 100

Day
0 7.5 7.7 7.8 7.8 7.8 7.8
2 7.3 7.5 7.7 7.8 7.9 8.0

Conductivity (µS/cm @ 25°C)
0 327 441 553 755 1137 1812
2 338 455 585 778 1146 1827

Dissolved Oxygen (mg/L)
0 8.6 8.6 8.6 8.7 8.8 8.8
2 7.8 7.8 7.8 7.8 7.8 8.7

Temperature (oC)
0 10 10 10 10 10 10
2 11 11 11 11 11 11

Biology:
Conc. (%) control 6.3 13 25 50 100

Day Number Alive and Behavior (behavior is in brackets) 
1 10 10 10 10 10 10
2 10 10 10 10 10 10 (7D)

Notes: F, floating; I, immobile; B, stuck on bubble; D, caught in debris; nd, not done; na, not applicable;  

Mortality (%)
2 0 0 0 0 0 0

Immobility (%)
2 0 0 0 0 0 0

DS/EP

Date Day Time Technician

JP/CQ

ML/JW

Test Data
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Client: ALS106
Reference: 16-0353-01-DAD

Test Result Comments:

Data Analysis:
Endpoints for mortality could not be calculated. No effect occurred.

Endpoints for immobility could not be calculated.  No effect occurred.

Protocol Deviations:
The test temperature was 10 +/- 1°C as per the client request. 

Daphnia caught in brown debris and were attached together, which slowed their swimming, in 100% 
concentration.

Comments/Statistics
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Client: ALS106
Reference: 16-0353-01-DAD

Client: ALS Laboratory Group; operation Calgary

Sample: L1749211-3 LC_WTF_OUT_WS_03282016_N

Collection: collected on 2016/03/28 at not given  by not given
Receipt: received on 2016/03/29 at 1300 by MC

Containers:

Description: type: water,  collection method: not given

Test: started on 2016/03/29 ; ended on 2016/03/31

Result:

Endpoint Value Confidence Limits (95%)
(48-hour) (%) lower upper

Acute: LC50 >100
(mortality) LC25 >100

Acute: EC50 >100
(immobility) EC25 >100

Notes: LC25 & LC50, concentrations lethal to 25% and 50% of the test population

 

 

received 2 x 20 L carboys / 2 x 1 L bottles at 12 °C, in 
good condition with no seals and no initials

Method Calculated

could not be calculated
could not be calculated

could not be calculated
could not be calculated

The test data and results are authorized and verified correct.
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Client: ALS106
Reference: 16-0353-01-DAD

Method: Biological Test method: Reference Method for Determining Acute Lethality of 
Effluents to Daphnia magna , 2000. Environ. Can., EPS 1/RM/14. 
Second Edition.

Test type: Daphnia  48-h Static Acute Test (WTR-ME-015)
Species: Daphnia magna

Age: < 24 hours old 
Organism source: in-house culture

Stock mortality: 0%
Culture brood data: 11 days to first brood

30 neonates per average brood

Sample initial chemistry: pH: 7.8;   EC: 1666 (µS/cm @ 25°C);   DO: 9.6 (mg/L);   temperature: 16 °C
hardness (mg CaC03/L): 1059;   colour: colourless;   odour: -

Sample holding time: 1 day  (must be ≤ 5 days)
Sample storage: 4 ± 2°C in darkness

Test vessel: The tests were conducted in 375 mL glass jars
Test volume: 150 mL

Sample pre-treatment: The sample was not filtered or pH adjusted prior to or during testing
The sample was pre-aerated for 20 minutes (rate of 37.5 ± 12.5 mL/min.L-1)
The hardness of the sample was not adjusted (mg CaCO3/L) prior to or during
testing

Loading density: One daphnid/15 mL (must ≤ 1 organism/15 mL)
Control/dilution water: Moderately hard water supplemented with vitamin B12 (2 µg/L)

and Na2SeO4 (2 µg/L)

The hardness of the control/dilution water was 88 mg CaCO3/L
Test concentrations: 5 effluent concentrations (6.3, 12.5, 25, 50, 100% (v/v) plus a negative control)

Test replicates: One replicate per treatment, 10 daphnids per replicate
Feeding: None
Aeration: None

Measurements: pH, conductivity, dissolved oxygen and temperature at test initiation and
termination

Lighting: Cool white fluorescent lights
Photoperiod: 16h light:8h dark

Test temperature: 20 ± 2°C

Note: Outlined sections are protocol deviations explained on the comment page 

Test Conditions
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Client: ALS106
Reference: 16-0353-01-DAD

Endpoint: Mortality, 48-h LC50 (95% confidence limits)
Immobility, 48-h EC50 (95% confidence limits)

Test validity: The control had 100% survival (must ≥ 90%)
Control had 0 percent (%) abnormal behaviour (must ≤ 10%,  immobility)

Reference toxicant: 48-h test with NaCl initiated March 28, 2016; current results
(48-h LC50 and 95% confidence limits) = 0.77 (0.75-0.79) log (g/L NaCl)
historical results:
(48-h LC50 and 95% confidence limits) =0.77 (0.68-0.85) log (g/L NaCl)

Note: Outlined sections are protocol deviations explained on the comment page 

Test Conditions
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Client: ALS106
Reference: 16-0353-01-DAD

Test Log:

2016/03/29 0 1655
2016/03/30 1 1100
2016/03/31 2 1500

Chemistry: 
Conc. (%) control 6.3 13 25 50 100

Day pH (units)
0 7.7 7.9 7.8 7.8 7.7 7.7
2 7.9 7.9 8.0 8.1 8.2 8.0

Conductivity (µS/cm @ 25°C)
0 325 435 544 740 1115 1766
2 304 450 570 747 1146 1723

Dissolved Oxygen (mg/L)
0 7.9 8.0 8.0 8.0 7.9 7.8
2 8.1 8.0 8.0 8.0 7.9 8.0

Temperature (oC)
0 20 20 20 20 20 20
2 19 19 19 19 19 19

Biology:
Conc. (%) control 6.3 13 25 50 100

Day Number Alive and Behavior (behavior is in brackets) 
1 10 10 10 10 10 10
2 10 10 10 10 10 10

Notes: F, floating; I, immobile; B, stuck on bubble; D, caught in debris; nd, not done; na, not applicable;  

Mortality (%)
2 0 0 0 0 0 0

Immobility (%)
2 0 0 0 0 0 0

DS/EP

Date Day Time Technician

JP/CQ

ML

Test Data
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Client: ALS106
Reference: 16-0353-01-DAD

Test Result Comments:

Data Analysis:
Endpoints for mortality could not be calculated. No effect occurred.

Endpoints for immobility could not be calculated.  No effect occurred.

Protocol Deviations:
None

Debris attached to apical spine in 100% concentration, white layer on surface of water, precipitate can be felt on 
test vessel.

Comments/Statistics



GENERAL TERMS AND CONDITIONS: 

These terms and conditions are incorporated into and form part of the Chain of Custody between HydroQual Laboratories Ltd. (“HydroQual”) and the party named in the Chain of 

Custody (the “Client”). 

1. Definitions: Capitalized terms shall have the definition ascribed as such in these General Terms and Conditions and the Chain of Custody. 

2. The Services: HydroQual will provide the Services to the Client as listed and described in the Chain of Custody.  

3. Prices: HydroQual may review and change all prices, fees, surcharges or other charges as set out in proposals and/or price quotations if there are changes to HydroQual’s cost beyond HydroQual’s control, including 

changes in legislative requirements, Client variations of sample numbers and Client requests for changes to standard reporting requirements. Notwithstanding condition 3, all quotations are reviewed and updated on a 

yearly basis.  

4. Payment Terms: The Client shall pay HydroQual within 30 days of the invoice date as provided by HydroQual. HydroQual may, for reasonable business reasons, require the Client to arrange for payment in advance. 

5. Quotation Numbers: The Client shall provide the proposal and/or price quotation number to HydroQual (where applicable) to ensure correct pricing. 

6. Taxes: Applicable taxes are not included in prices, surcharges and additional fees and will be added at the time of invoicing. 

7. No Guarantee of Results: The Client is responsible for informing itself on the limitation of the results and acknowledges that the results are not guaranteed. 

8. Standard of Care: HydroQual will use reasonable care and diligence as required by the laws of the province or territory where the sample is tested, subject to that level of care and skill ordinarily exercised by other 

laboratories currently practicing under similar conditions in the same locality, subject to the time limits and financial, physical or other constraints applicable to the Services. No warranty, express or implied, is made. 

9. Storage: Where possible, HydroQual will store samples until a final report is issued to the Client, after which time HydroQual may discard the sample. 

10. Holds: If the Client requests a sample be placed on hold, HydroQual will store the sample for the mutually agreed upon written time and price, after which HydroQual will invoice the Client and discard the sample. 

11. Archives: If the Client requests a sample be archived, HydroQual will store the sample for  a mutually agreed upon written time frame and price, after which HydroQual will invoice the Client and discard the sample. 

12. Handling Protocol: Legal sample handling protocol must be arranged, and provided in writing, before samples are collected. HydroQual will provide a price quotation for legal sample protocol. Samples processed under 

legal protocol are stored indefinitely, subject to a storage charge as advised by HydroQual. 

13. Samples: The quality, condition, content and source of samples stored and tested are not known to HydroQual except as declared and described on the Chain of Custody  completed and submitted by the Client and 

accompanying the sample. 

14. Risk of Loss: HydroQual will use reasonable care to protect samples during storage, however, all samples are stored at the Client’s risk and the Client is responsible for obtaining appropriate insurance, if desired. The 

Client acknowledges that during the performance of the Services samples may be altered, lost, damaged or destroyed and the client forever releases HydroQual from any and all claims the Client may have for any loss or 

damage to the sample. 

15. Environmental: the Client must comply with all applicable environmental legislation, including labeling all hazardous samples to comply with Canada's Workplace Hazardous Materials Information System and the Alberta 

Transfer of Dangerous Goods regulations, and must provide appropriate material safety data sheets that include the nature of the hazard and a contact name and phone number to call for information. The Client shall 

defend, indemnify and hold harmless HydroQual for all loss or damages, including any fine or cost of complying with an order of any government authority, resulting from the Client’s breach of this paragraph. 

16. Hazardous Materials Disposal: HydroQual may return, at the Client’s cost, hazardous material to the Client for disposal. 

17. Hazardous Materials Surcharge: HydroQual may apply an additional surcharge for handling of hazardous samples or samples with Naturally Occurring Radioactive Materials (“NORM”), such as and including without 

limitation, H2S and CN. 

18. Sample Containers: HydroQual may ship sample containers to the Client’s location by the most cost effective means using HydroQual’s preferred courier suppliers, within the specified project timeline. Shipping will be 

charged back to the Client. 

19. Additional Charges: HydroQual may charge the Client:  

(a) for pick-up and delivery services when provided subject in each instance to a minimum charge of $50.00; and, 

(b) for rush service (processing samples and/or reporting). 

20. Large Bottle Orders: The Client shall provide HydroQual with not less than 24 hours’ notice for large bottle orders.  

21. Re-Tests: HydroQual reserves the right to re-test any samples that remain in HydroQual’s possession. Re-tests requested by the Client may be charged to Client and Client agrees to pay for such charges. 

22. Waiver: The Client is responsible for making any assessment regarding the suitability of the Services and the intended results for the Client’s purposes and waives any and all claims against HydroQual that the Client may 

have against HydroQual as a result of the interpretation of the results provided to the Client. The Client shall defend, indemnify and save harmless HydroQual for any and all claims made by any third party against 

HydroQual in respect of all losses however arising from the performance of the Services or the use of any report provided in the performance of the Services. 

23. LIMITATION OF LIABILITY: IN NO EVENT SHALL HYDROQUAL BE RESPONSIBLE FOR ANY CONSEQUENTIAL, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY OR PUNITIVE DAMAGES, WHETHER 

FORESEEABLE OR UNFORESEEABLE (INCLUDING CLAIMS FOR LOSS OF PROFITS OR REVENUE OR LOSSES CAUSED BY STOPPAGE OF OTHER WORK OR IMPAIRMENT OF OTHER ASSETS) INCURRED 

BY THE CLIENT ARISING OUT OF BREACH OR FAILURE OF EXPRESS OF IMPLIED WARRANTY, BREACH OF CONTRACT, BREACH OF WARRANTY, MISREPRESENTATION, NEGLIGENCE, STRICT LIABILITY 

IN TORT OR OTHERWISE. IN ANY EVENT, THE LIABILITY OF HYDROQUAL TO THE CLIENT SHALL BE LIMITED TO THE COST OF TESTING THE SAMPLE AS REQUESTED IN THE CHAIN OF CUSTODY 

UNDER WHICH THE SAMPLE WAS ORIGINALLY DEPOSITED. FOR THE PURPOSES OF THIS PARAGRAPH AND PARAGRAPHS 7, 14, 15, 22, AND 24, AS APPLICABLE, “HYDROQUAL” INCLUDES WITHOUT 

LIMITATIONS ITS DIRECTORS, OFFICERS, EMPLOYEES AND AFFILIATES AND THE “CLIENT” INCLUDES WITHOUT LIMITATION ANY THIRD PARTY THAT MAY HAVE A CLAIM AGAINST HYDROQUAL 

THROUGH THE CLIENT. 

24. Notice of Liability: Notwithstanding paragraph 23, HydroQual shall not be liable to the Client unless the Client provides notice in writing to HydroQual of such loss or damage, together with full particulars thereof, within 30 

days of the Client’s receipt of the report of the analysis of the sample giving rise to such liability. The provisions of this paragraph allocate the risk between the Client and HydroQual, and the fees to be paid by the Client to 

HydroQual reflect this allocation of any such risks and the limitations of liability in these General Terms and Conditions.  

25. Entire Agreement: These General Terms and Conditions, the Chain of Custody and price quotations constitute the entire agreement between the parties and supersede and take precedence over any terms and 

conditions contained in any documentation provided by the Client. HydroQual’s execution of any subsequent documentation from the Client only acknowledges receipt and not acceptance of any terms or conditions therein 

unless expressly stipulated otherwise by HydroQual. If there is a conflict between these General Terms and Conditions and any other document, these General Terms and Conditions prevail.  



 

Nautilus Environmental Company Inc. 
8664 Commerce Court, Burnaby, BC, Canada, V5A 4N7 |+1 604 420 8773  

 
Teck Coal / Line Creek Operations Report Date: April 7, 2016 
ATTN: Thomas Davidson Work Order: 16365 
15 Km North HWY 43    
Sparwood, BC  
V0B 2G0  
 

Data Report 
  

Species: Daphnia magna 
Protocol: EPS 1/RM/14 (Second Ed. 2000 with 2016 amendments) 

 
 
 
Table 1. Results for the 48-h Daphnia magna acute toxicity tests. 

Sample ID Collection Date and Time  Mortality in the 100% v/v  
(%) 

LC_WTF_OUT_WS_20160331_P 
[tested at 20ºC] 

March 31, 2016 @ 1730h 3.3 

LC_WTF_OUT_WS_20160331_P 
[tested at 10ºC] 

March 31, 2016 @ 1730h 0 

 
 
As requested by the client, the sample was also tested with D. magna at 10ºC, which was 
initiated concurrently with the standard test (20ºC).  The tests met performance criteria and 
there were no deviations from the protocol. The results presented in this report relate only to the 
sample tested.  
 
 
 
 

 
 

 
  Reviewed By: 

Yvonne Lam, B.Sc.  Edmund Canaria, R.P.Bio 
Laboratory Biologist  Senior Reviewer 

 



Daphnia magna Summary Sheet 

Client: StartDateffime: ~pr-\\ I 2-oilo 0 i't)Sh 
Work Order No.: 

Sample Information: 

Sample ID: 
Sample Date: 
Date Received: 

LL-W\r_o\J\-WS-~2oH,,,o"f.31-f 
twJ'€h ?, \ . '2o I\, 

Test Species: Daphnia magna 

Set up by: l\W\) 1'1'-1 [ 

Test Validity Criteria: 

~ 90% mean control survival (no more than 2 
mortalities in any control replicate) 

WQRanges: 
Sample Volume: 2.1'1L T (°C) = 20 ± 2; DO (mg/L) = 3.6 to 9.4; pH = 6 to 8.5 

Test Organism Information: 

Broodstock No.: 

Age of young (Day 0): <24 h 

Avg No. young per brood in previous 7 d: 
Mortality(%) in previous 7 d: IO 
Days to first brood: 

NaCl Reference Toxicant Results: 

Reference Toxicant ID: D l"V'\Tc.:, \ 
Stock Solution ID: 
Date Initiated: 

48-h LC50 (95% CL): g/LNaCL 

Reference Toxicant Mean and Historical Range: '\, z.( 3-5-S.(;,) g/L NaCL 

Reference Toxicant CV(%): I 
--'-"----------~ 

Test Results: "')?::f- ""-"'rf"-\~ c..\; 1tt3~ l"'- ~ !eio•/_, (v\v\ ~(\wd 
~""e~ , k''<-<s-\:11..c\ c-. "\ ~ io· c_ 

Reviewed by: 
Date reviewed:-~~-+---::;.-!-/ _7'1! __ l &_ 

Version 1.3; Issued January 26, 2011 
Nautilus Environmental 



Freshwater Acute 
48 Hour Toxicity Test Data Sheet 

Client: '\-ed.(_ ( Leo ) Start Date/Time: !yr-! I l . 'Zcl & e i 'i ::rsi. 
Sample ID: l,,.L-w-Cr o'J'\-w'?- l.o!bo3}\...f No. Organisms/volume:-'-1"'0/_,,_20,,_,0"'m"-'L'--_I ____ _ 
Work Order No.: /lo 3 (p S Test Organism: -=D~.m"'a?'g~n-':'-a-. ______ _ 

-~~=-,...~-------- Setup by: A\J>l'i:> i'l"IL 

Thermometer: {e,Mj?-S DO meter: \)O-7.-1 '5. pH meter: p 1-\-l( ; Cond./Salinity: C - 2- I '.!, 

Concentration 
No. 

Immobilized 

Temperature 
(°C) 

Dissolved oxygen 
(mg/L) 

pH Conductivity 
(µSiem) 

48 0 24 48 0 24 48 0 24 48 0 48 

··• ···•· · ·· .··.·. ·.•·· .: <.), .. ··, >s• i .• .-,;. • :rs.. :.:. . 
'.-', ·.': ··:·.<· '·.:.,::'. -·. ·,, ,- !•>:-;>·.·:-_:: .;_ '.:/; :.: -- ::: .' . ._.,,,,, ,; :~ ·-:~-:;·. :-·-.:._<_ <.:: :;_:.'.<\<::.\.:: ;-,~-:::.' ' "'" /.·:'"':'·:-:··;;' _- ': .. • 

A 
B 

c 
D 

A 

B 
c 
D 

Technician Initials 

Hardness* Alkalinitv* 
Concentration *(m( /Las CaCo3) 

Control IMHW\ 9.42.. I '-I 
Hiahest cone. \1...oo 7 .. iL?.. 
Hardness adiusted -~·~·-

_.,. ~ -. 

.,. . ' 

:.':' : :< > •; ·(; <. i~\lil;ii· '· ; 
:t ; ·;.,: ·.· •<!."''• : , •••• >-::••.• 

.. I • 
lnl !81 us em usteu 

Temo ('C\ '~ 0 
DO lma/L\ ./'-. '1 ____.,-
oH '1-<f __.,,,--
Cond (US/cm Inc, ,._, _,,.,-
Salinitv lnnt\ <J. 7 

------~y dt: hR1'ef ff" "'ru-cx.. ...,. 

Comments: 
~'I' J~ 

''i) <f?f!;,,.,,,;,<-s Co<Jerd '" 4J, ,-; f Mortality: Heartbeat checked under microscope ~""' 

Sample Description: 

Batch#: 0 "3.oll t b ~ 

Reviewed by: 

7Rd previous# young/brood: <. 1 

~ 
Previous 7-d Mortality(%): L "<> Day of 1st Brood: { o 

Date reviewed: fyv{)- 1'
1 

-Z,,.Vf{p 
I 

Nautilus Environmental Company Jnc. 
Version 1.8; Issued February 29, 2016 



Daphnia magna Summary Sheet 

Client: Start Date/Time: I>-. er-'( I \ I ""l-0 I .b <? 11.f ls~ 
Work Order No.: Test Species: __ -"O"'a"'p,_,hn"'i"'a""m"'a"'g"-'n-"a ___ _ 

Set up by: _h""-"wt>"-"'--!J_,'l_'-'\'-G __ 

Sample Information: Test Validity Criteria: 

Sample ID: 

, ,#' • , .,,, • ~ 90% mean control survival (no more than 2 
L..-(-W \"!'-_Olf\ _WS,_ ""2Dl lo<>~31-f' mortalities in any control replicate) 

Sample Date: Mc-.f'L\t\ '3.i 2.-0 l i. 
fu>~\ \ \ . "1..0 I lo WQ Ranges: 

'2_ ¥ l , I.-- T (°C) = 20 ± 2: DO (mg/L) = 3.6 to 9.4; pH = 6 to 8.5 

Date Received: 

Sample Volume: 

Test Organism Information: 

Broodstock No.: 

Age of young (Day 0): <24 h 

Avg No. young per brood in previous 7 d: 

Mortality(%) in previous 7 d: \D 
Days to first brood: 

NaCl Reference Toxicant Results: 

Reference Toxicant ID: _Dk.'-'M-'-'-:li._,C~.""?>°"'\i__ _____ _ 
Stock Solution ID: -'-i\ \o.,_NC\'-""'_,_Q=-· +,\ ,---::--:-;----

Date Initiated: !'ler\\ L\ , '.io\(0 

48-h LC50 (95% CL): '->, °\ (z... 'j$ '- S,' S ) g/LNaCL 

Reference Toxicant Mean and Historical Range: '"\". L.('3.-S.- :S...b) g/L NaCL 

Reference Toxicant CV(%): · S --'"""'-------------

Test Results: 

Reviewed by: Date reviewed: 

Version 1.3; Issued January 26, 2011 Nautilus Environmental 



Freshwater Acute 
48 Hour Toxicity Test Data Sheet 

Client: '),.eek- (LG>) Start DatefTime: Arri I \ ' G,DI be i '-\ 1 ~ 
Sample ID: Le'.:-'\.J\t:'-O'\f\rv<;_ '2.oli.,o13Lf No. Organisms/volume:_!.10~/=>20"-'0'.!-'m'!:L ______ _ 
Work Order No.: llo ~6S Test Organism:.=0~.m=ag~n~a!---------

Set up by: JI, v-'t> \ '{"\ 0 

Thermometer: 4'?,MQ- 5 DO meter. \)O- l.. I?:> pH meter: p 1--\-11 ?:, Cond./Salinity: C - -Z.. ( 3;, 

Concentration Temperature 
('C) 

Dissolved oxygen 
(mg/L) 

pH Conductivity 
(µS/cm) 

A 
B 

c 
D 

A 

B 

c 
D 

A 

B 

c 
D 

A 

B 

c 
D 

A 

B 

c 
D 
A 

B 

c 
D 

Technician Initials 

Concentration 

Control MHW 

Hi hest cone. 

Hardness ad·usted 

Comments: 

Sample Description: 

Batch#: .:) '}~ { \,ti 

Reviewed by: 

48 

0 /.0 
0 /0 

cil> o 'il 

,orJl 

fo (f) 

7~d previous# young/brood: l...j 
~ 

Version 1.8; Issued February 29, 2016 

inr 1a1 usTment used 

Temo !°C\ q,.~ / 

DO rma/L\ I o,:>r _,.... 
PH ':1 .1.- _,.... 
Cond {uS/cm I f-<f,J' ./ 

Sa!initv fnnt) o.? ./ 

Mortality: Heartbeat checked under microscope ~ 

Date reviewed: __ _,,~-'+--"----_":f..~1'-1,,0..:__l_l ___ _ 
Nautilus Environmental Company Inc. 



Client: :\fr K 

W.0.#: \\p?,(o S Hardness and Alkalinity Datasheet 

Alkalinity Hardness 
. 

Volume of 
Sample (ml) 0.02N (ml) of 0.02N Sample 0.01M Total 
Volume HCUH2S04 HCUH,so. Total Alkalinity Volume EDTA Hardness 

Sample ID Sample Date (ml) used to pH 4.5 used to pH 4.2 (mg/lCaC03) (ml) Used (ml) (mg/l CaC03) Technician 

1..t.-W\~_ o\fi-WS,_ ~\II{, ".°>O \ \. ~ \LS "l. '-'- Io© 1 '2..,.o tv:>-O li\JltvL-
')...O\\, "''S"!. 1-f' 

("7.,o, <... \ 
. 

L..C..-vf\'r~os\-.w'3>. !\or-\ II~ c;o (0,!1 \I \ 1..,\ <..\ 1&' IO, <./ lo'-10 1\\1\i\A / 
'l-0 \ \, 01' ..l' .>\ 

~\c' l "\ 
' 

WI HW \~ U'> L:) li<.or \ Jl,.6 so ·i,., ~ ~9, '1 <. t;-o t.t,,!l 90> '-[,l1,{_ 

tJ\(..-\ I. 1 ( "'I "''(,) ~ 7:,-~ 1., '-' .., 1) So 't-~ <) (;, "\MA 

Notes(!) f)'\\~;;\ _-f.., \DV .,,_L_wL 'l>J:,-1N"-fu 

Reviewed by: ~t:/' Date Reviewed: Afu./_, Ci:> r '2-o7 (,,, 

Version 1. 0 Issued June 26, 2006 Nautilus Environmental 



Teck I 
COCID: I LC_ WTF_OUT_DAPHNIA TURNAROUND TIME: 

EMERGENCY 
RUSH: No 

. . _, ;,_,; -·-- -- ·-.< ;. . _,. _,_,.'_<·-;< ,; -";JiRO.lECT/CLIEN1'.lNF0 .. :·. 

Facility Name I Job# WLCAWTF 

Project Mana!!:er Thomas Davidson 

Email Thomas.Davidson@gmail.com 

Address l5KmNorthHWY43 

Citv Sparwood 

Postal Code VOB 200 

Phone Number 250.603.9417 
_ .. ,.-:->·: .. >_ ·-< --.< .. ;.. C; .. · .. •;.; · . SAMPEE:·l>ET.i\IL 

. 

Field 
SamnleID Samnle Location Matrix 

LC_WTF_OUT_WS_20160331_P 
I 

LC_WTF_OUT WS 

;:ADDiTIONAii"COuMEN'.l'S/SPECL\:l)'JNSTQUCTIONS-' ·-

:----- -.'_/--_:-. 1'!B' o!" lio:fJ:\tts 1Wrt!J®io1P~sc1tnm:ol'! .·: .· .. 
Rellllar (default X 

Prioritv 12.3 business davs) • 50% surcharge 
Emergencv (1 Business Dav)· 100% surcharu:e 

For Emenrencv <l Dav. ASAP or Weekend ·Contact ALS 

~ (Od'1rrN'rl WI (,\; ;l.'\~.\rVl."li- \el<\1~ 
;c., for s<15W'.. lol\teA\rct\'•11t'l 1 ·a~\> 

I€. lD'L 
\@, \O'L 

t,IR !\Qr\ II~ 

.,_._.,- ... __ ._; ,' .. ··.·. _:.,· .-, •-:._-;_ :; :' · .. . •>• _,_ - l'.iA.~OM.TORy; _-_." ,' -._,;·. --- .. . ·.· QTHElt. INFO ... 
Lab Name Nautilus Environmental Renort Fonnat I Distribution Excel PDF E 

Lab Contact Ktysta Pearcy Email 1: thomas.davidson@teckcom x x x 

' Email Krysta@NautilusEnviromnental.com Emai!2: teckcoa!@equisonline.com x 
Addm' 8664 commerce Court Email3: tmckenna@epcor.com x x x 

Email 4: simon-markJefrancois@teck.com x x x 
Province IBC City Burnaby I Province BC Emails: Co!in.Lynch@teck.com x 
Countiy )Canada . Postal Code V5A4N7 1eo,,,,1ry Canada 

Phone Number 604-420-8773 PO 411634 
· ... •.·; . ·.•.··· .. : ...• :-. 'AN:ALYSIS-'-RE UES'.fED:'.-- : . :tift~~-F;-Fi~; t,i-L~b\:Fw .Fifi.!. & Ll.li,:NU~-m.. 

li~I N N 

~l;I 
. 

N N 

~ £ 
. 

g 11· '" ~ ;3 

"' 
~ C.A • 

·c :.' 1' \I "' 

* Q<fi § );~ 
;;: I ·-

= ~ '(!) ~ ~... ' 
j ~,€ 

Time 0---Grab #Of t; :~ 
Date 124hr\ C=Comn Cont. ~ ~ 

N 31-Mar--16 113:0 G 2 x 

.;: W4 ~ f {, "'{ ~51 
' ; 

I 

. 

:> 
I .. 

. 

· "<:RF.:LlNQQl.~EllJ~)'./,\~n,f;\.'l'ION -._; "- ;: ACCEP')Xl);JW/AFFILIATI()N . ;• J)ATlllTIID: .> 
// , , ,, ,_ ., , ' , .. 

' () 
, 

I 
....,,--<7 

. _ _.-_._-.:" __ _.\'-·_ -·--:·--.--.-._.:_-'.'::c.':> .-'." --.-~ -: ,., ... _:': .• _-,-_., ... _.,_._,,o_f,__._: ·> .. ::'./:•-"-; - -:·--.-:-,_::/_:·-- --------: -\"'" >·::.:: ::.··· -:-.:-._·-:-_:-:- -- ,,_. ---'.::_-._- -.:':'.-.\''. ----·'-"'- --_.·_-.,-·_. ,-.\ __ ",:..':-/.:'-:/);·->·':::;:::;-.-._--' 

Sampler's Name .J(Xe\-J{\ J:rcA "e v<;£ Mobile# 

Sampler's Signature /"'-j~J.:11L!"VL "J~JV\)(JYJC~~ Dateffime c31 '-,v\01 vch-1 tJ 
' 

~vulv by /J~&-0 - ffJY'.- tV~ }1v~u.wl::J 
/f40t/f6 @ II: 3)-
2x-l L 
-. '( 5-or 1.i:mp - t .• v 



ATTN:  Lyudmyla Shvets Received: 2016/04/05
ALS Laboratory Group Report Date: 2016/04/14
2559 29th St. N.E. Version: FINAL
Calgary, Alberta
Canada  T1Y 7B5  

ALS106
16-0384
L1751568

Senior Verifier

Test Report
Client:
Reference:
Billing:



Trout (Single Concentration)  
Test Report

Page 1 of 14

Client: ALS106
Reference: 16-0384-01-TRS

Client: ALS Laboratory Group; operation Calgary

Sample: L1751568-3 LC_WTF_OUT_WS_04042016_N

Collection: collected on 2016/04/04 at not given  by not given
Receipt: received on 2016/04/05 at 1325 by MC

Containers:

Description: type: water,  collection method: not given

Test:  started on 2016/04/05 ; ended on 2016/04/09

Result:

Sample Client Mortality Comment
Code (%)

control lab control 0
100% 0 none 

received 2 x 20 L carboys/ 4 x 1 L bottles at 12 °C, in 
good condition with no seals and no initials

The test data and results are authorized and verified correct.

 
LC_WTF_OUT_WS_0
4042016_N

Senior Verifier

0

25

50

75

100

control 100

M
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)

Concentration (%)

 

Result Summary



Trout (Single Concentration)  
Test Report

Page 2 of 14

Client: ALS106
Reference: 16-0384-01-TRS

Method: Biological Test Method: Reference Method for Determining Acute Lethality of 
Effluents to Rainbow Trout, 2000. Environment Canada, EPS 1/RM/13. 
Second Edition (amended 2007).

Test type: Trout 96-h Static Acute Test (WTR-ME-041)
Species: Oncorhynchus mykiss

Organism source: Miracle Springs (Batch 20160316TR)
Acclimation: 20 days (must be > 2 weeks)

Stock mortality: 0% (seven days preceding testing)

Sample initial chemistry: pH: 7.5;   EC: 1829 (µS/cm @ 25°C);   DO: 8.5 (mg/L);   temperature: 13 °C
hardness (mg CaC03/L): 943;   colour: yellow;   odour: organic

Sample holding time: 1 day  (must be ≤ 5 days)
Sample storage: 4 ± 2°C in darkness

Test vessel: The test was conducted in 22 L plastic pails with polyethylene liners 
Test volume: 15 Litres (depth of solution in each test vessel  ≥15cm)

Sample pre-treatment: All test solutions and controls were pre-aerated for 30 minutes at 6.5 ±1 mL/min/L
Dissolved oxygen in full strength sample was 9.1 mg/L after pre-aeration
The sample was not filtered or pH adjusted prior to or during testing

Loading density: 0.167 g/Litre (must be ≤ 0.5 g/Litre)
Control water: Dechlorinated City of Calgary water acclimated to test conditions

Test concentrations: Undiluted sample plus a negative control
Test replicates: One replicate per treatment; 10 fish per replicate

Feeding: Fish are not fed 24 hours before test initiation and no feeding during test
Measurements: pH, conductivity, dissolved oxygen and temperature measured at test

initiation and termination
Aeration: All treatments aerated at 6.5 ±1 mL/min/L by oil-free compressed air

passed through airline tubes connected to disposable air stones 
Lighting: Overhead full spectrum fluorescent lights

Photoperiod: 16h light:8h dark
Test temperature: 15 ± 1°C

Endpoint: Mortality, % mortality at 96-h
Test validity: The control had 100% survival (must ≥ 90%)

The control had 0 percent (%) stressed behaviour (must ≤ 10%)
Reference toxicant: 96-h test with Potassium Chloride (KCl) initiated March 31, 2016; current results

(96-h LC50 and 95% confidence limits) = 0.50 (0.43-0.55) log (g/L KCl)
historical results: 
(96-h LC50 and 95% confidence limits) = 0.58 (0.49-0.67) log (g/L KCl)

Note: Outlined sections are protocol deviations explained on the comment page; v/v, volume per volume

Test Conditions



Trout (Single Concentration)  
Test Report

Page 3 of 14

Client: ALS106
Reference: 16-0384-01-TRS

Test Log:

0 1430
1 0950
2 0900
3 0830
4 1340

Chemistry:
Conc. (%) control 100

Day

0 8.2 7.5
4 8.2 8.1

Conductivity (µS/cm @ 25°C)
0 477 1895
4 453 1704

Dissolved Oxygen (mg/L)
0 9.1 9.1
4 9.0 9.1

0 14 14
4 14 14

Number Alive (In brackets number stressed):
Conc. (%) control 100

Day
0 10 10
1 10 10
2 10 10
3 10 10
4 10 10

4 0 0

4 0 0

2016/04/05 EP
2016/04/06 JN

Date Day Time Technician

pH (units)

Temperature (oC)

Mortality (%)

2016/04/08 JW/KLO
2016/04/07 DS

2016/04/09 JW/KLO

Stressed (%)

Test Data



Trout (Single Concentration)  
Test Report

Page 4 of 14

Client: ALS106
Reference: 16-0384-01-TRS

Biology Summary Tables:

1 3.0 0.3 control 2.5
2 2.8 0.2 100 3.0
3 2.9 0.3
4 3.1 0.3
5 2.7 0.2
6 2.8 0.2
7 3.0 0.3
8 2.7 0.2
9 3.0 0.3
10 2.8 0.2

average 2.9 0.3
sd 0.1 0.1

cv(%) 4.9 21.1
Notes: nd, not done; na, not applicable; 
sd, standard deviation; cv(%), coefficient 
of variation

Test Result Comments:
None

Data Analysis:
None

Protocol Deviations:
None

Length 
(cm)

Wet 
Weight(g) Sample Group Wet 

Weight (g)
Control 

Fish

Test Data

Comments/Statistics



Daphnia  (Single Concentration)
Test Report 

Page 5 of 14

Client: ALS106
Reference: 16-0384-01-DAS

Client: ALS Laboratory Group; operation Calgary

Sample: L1751568-3 LC_WTF_OUT_WS_04042016_N

Collection: collected on 2016/04/04 at not given  by not given
Receipt: received on 2016/04/05 at 1325 by MC

Containers:

Description: type: water,  collection method: not given

Test: started on 2016/04/05 ; ended on 2016/04/07

Result:

Sample Client Comment    
Code Mortality (%)  Immobility (%)

control lab control 0 0   
100 13 70

 
Notes: sd, sample standard deviation; cv, coefficient of variation; nd, not done; na, not applicable;

 

 

Senior Verifier

Average

received 2 x 20 L carboys/ 4 x 1 L bottles at 12 
°C, in good condition with no seals and no 

The test data and results are authorized and verified correct.

L1751568-3 
LC_WTF_OUT_W
S_04042016_N

none
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25

50
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100
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Result Summary



Daphnia  (Single Concentration)
Test Report 

Page 6 of 14

Client: ALS106
Reference: 16-0384-01-DAS

Method: Biological Test method: Reference Method for Determining Acute Lethality of 
Effluents to Daphnia magna , 2000. Environ. Can., EPS 1/RM/14. 
Second Edition.

Test type: Daphnia  48-h Static Acute Test (WTR-ME-015)
Species: Daphnia magna

Age: < 24 hours old 
Organism source: in-house culture

Stock mortality: 0%
Culture brood data: 8 days to first brood

41 neonates per average brood

Sample initial chemistry: pH: 7.5;   EC: 1829 (µS/cm @ 25°C);   DO: 8.5 (mg/L);   temperature: 13 °C
hardness (mg CaC03/L): 943;   colour: yellow;   odour: organic

Sample holding time: 1 day  (must be ≤ 5 days)
Sample storage: 4 ± 2°C in darkness

Test vessel: 385 mL plastic vessels
Test volume: 150 mL

Sample pre-treatment: The sample was not filtered or pH adjusted prior to or during testing
The sample was pre-aerated for 20 minutes (rate of 37.5 ± 12.5 mL/min.L-1)
The hardness of the sample was not adjusted (mg CaCO3/L) prior to or during
testing

Loading density: One daphnid/15 mL (must ≤ 1 organism/15 mL)
Control water: Moderately hard reconstituted water supplemented with vitamin B12 (2 µg/L)

and Na2SeO4 (2 µg/L)

The hardness of the control/dilution water was 96 mg CaCO3/L
Test concentrations: Undiluted sample plus a negative control

Test replicates: Three replicates per treatment, 10 daphnids per replicate
Feeding: None
Aeration: None

Measurements: pH, conductivity, dissolved oxygen and temperature at test initiation and
termination

Lighting: Cool white fluorescent lights
Photoperiod: 16h light:8h dark

Test temperature: 20 ± 2°C

Note: Outlined sections are protocol deviations explained on the comment page 

Test Conditions

 



Daphnia  (Single Concentration)
Test Report 

Page 7 of 14

Client: ALS106
Reference: 16-0384-01-DAS

Endpoint: Mortality, % mortality at 48-h
Immobility, % immobility at 48-h

Test validity: The control had 100% survival (must ≥ 90%)
Control had 0% abnormal behaviour (must ≤ 10%), e.g. immobility 

Reference toxicant: 48-h test with NaCl initiated March 28, 2016; current results
(48-h LC50 and 95% confidence limits) = 0.77 (0.75-0.79) log (g/L NaCl)
historical results:
(48-h LC50 and 95% confidence limits) =0.77 (0.68-0.85) log (g/L NaCl)

Note: Outlined sections are protocol deviations explained on the comment page 

Test Conditions



Daphnia  (Single Concentration)
Test Report 

Page 8 of 14

Client: ALS106
Reference: 16-0384-01-DAS

Test Log:

2016/04/05 0 1500
2016/04/06 1 0945
2016/04/07 2 0915

Chemistry: 
Conc (%) control 0
replicate a b c a b c

Day pH (units)
0 7.9 7.9 7.9 8.1 8.1 8.1
2 7.9 8.0 8.0 8.0 8.0 8.0

Conductivity (µS/cm @ 25°C)
0 329 337 339 1688 1733 1762
2 294 321 321 1590 1543 1621

Dissolved Oxygen (mg/L)
0 8.0 8.0 8.0 7.8 7.8 7.8
2 8.0 8.0 8.1 8.0 8.1 8.0

Temperature (oC)
0 19 19 19 20 21 21
2 19 19 19 20 20 20

Biology:
Conc (%) control 0
replicate a b c a b c

Day Number Alive and Behavior (behavior is in brackets) 
1 10 10 10 10 (4D) 10 (4D) 10(5D,1I)
2 10 10 10 9 (6I,6D) 7 (6I,6D) 10 (5I, 5D)

Notes: F, floating; I, immobile; B, stuck on bubble; D, caught in debris

Mortality (%)
2 0 0 0 10 30 0

Immobility (%)
2 0 0 0 70 90 50

DS/HS

Date Technician

JN/HS

Day Time

HS

Test Data



Daphnia  (Single Concentration)
Test Report 

Page 9 of 14

Client: ALS106
Reference: 16-0384-01-DAS

Test Result Comments:
None

Data Analysis:
None

Protocol Deviations:
None

Comments/Statistics



Daphnia  (Single Concentration)
Test Report 

Page 10 of 14

Client: ALS106
Reference: 16-0384-01-DAS

Client: ALS Laboratory Group; operation Calgary

Sample: L1751568-3 LC_WTF_OUT_WS_04042016_N

Collection: collected on 2016/04/04 at not given  by not given
Receipt: received on 2016/04/05 at 1325 by MC

Containers:

Description: type: water,  collection method: not given

Test: started on 2016/04/05 ; ended on 2016/04/07

Result:

Sample Client Comment    
Code Mortality (%)  Immobility (%)

control lab control 0 0   
100 3 60

 
Notes: sd, sample standard deviation; cv, coefficient of variation; nd, not done; na, not applicable;

 

 

received 2 x 20 L carboys/ 4 x 1 L bottles at 12 
°C, in good condition with no seals and no 

Average

The test data and results are authorized and verified correct.

Senior Verifier
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Result Summary



Daphnia  (Single Concentration)
Test Report 

Page 11 of 14

Client: ALS106
Reference: 16-0384-01-DAS

Method: Biological Test method: Reference Method for Determining Acute Lethality of 
Effluents to Daphnia magna , 2000. Environ. Can., EPS 1/RM/14. 
Second Edition.

Test type: Daphnia  48-h Static Acute Test (WTR-ME-015)
Species: Daphnia magna

Age: < 24 hours old 
Organism source: in-house culture

Stock mortality: 0%
Culture brood data: 8 days to first brood

41 neonates per average brood

Sample initial chemistry: pH: 7.5;   EC: 1829 (µS/cm @ 25°C);   DO: 8.5 (mg/L);   temperature: 13 °C
hardness (mg CaC03/L): 943;   colour: yellow;   odour: organic

Sample holding time: 1 day  (must be ≤ 5 days)
Sample storage: 4 ± 2°C in darkness

Test vessel: 385 mL plastic vessels
Test volume: 150 mL

Sample pre-treatment: The sample was not filtered or pH adjusted prior to or during testing
The sample was pre-aerated for 20 minutes (rate of 37.5 ± 12.5 mL/min.L-1)
The hardness of the sample was not adjusted (mg CaCO3/L) prior to or during
testing

Loading density: One daphnid/15 mL (must ≤ 1 organism/15 mL)
Control water: Moderately hard reconstituted water supplemented with vitamin B12 (2 µg/L)

and Na2SeO4 (2 µg/L)

The hardness of the control/dilution water was 96 mg CaCO3/L
Test concentrations: Undiluted sample plus a negative control

Test replicates: Three replicates per treatment, 10 daphnids per replicate
Feeding: None
Aeration: None

Measurements: pH, conductivity, dissolved oxygen and temperature at test initiation and
termination

Lighting: Cool white fluorescent lights
Photoperiod: 16h light:8h dark

Test temperature: 10 ± 2°C

Note: Outlined sections are protocol deviations explained on the comment page 

Test Conditions

 



Daphnia  (Single Concentration)
Test Report 

Page 12 of 14

Client: ALS106
Reference: 16-0384-01-DAS

Endpoint: Mortality, % mortality at 48-h
Immobility, % immobility at 48-h

Test validity: The control had 100% survival (must ≥ 90%)
Control had 0% abnormal behaviour (must ≤ 10%), e.g. immobility 

Reference toxicant: 48-h test with NaCl initiated March 28, 2016; current results
(48-h LC50 and 95% confidence limits) = 0.77 (0.75-0.79) log (g/L NaCl)
historical results:
(48-h LC50 and 95% confidence limits) =0.77 (0.68-0.85) log (g/L NaCl)

Note: Outlined sections are protocol deviations explained on the comment page 

Test Conditions



Daphnia  (Single Concentration)
Test Report 

Page 13 of 14

Client: ALS106
Reference: 16-0384-01-DAS

Test Log:

2016/04/05 0 1500
2016/04/06 1 0945
2016/04/07 2 0915

Chemistry: 
Conc (%) control 0
replicate a b c a b c

Day pH (units)
0 8.0 8.0 8.0 7.6 7.6 7.7
2 7.9 7.9 7.9 8.1 8.2 8.2

Conductivity (µS/cm @ 25°C)
0 333 336 342 1710 1740 1760
2 317 326 329 1600 1641 1671

Dissolved Oxygen (mg/L)
0 9.8 9.8 9.8 9.5 9.5 9.6
2 9.8 9.8 9.7 9.3 9.3 9.4

Temperature (oC)
0 10 10 10 10 10 10
2 10 10 10 10 10 10

Biology:
Conc (%) control 0
replicate a b c a b c

Day Number Alive and Behavior (behavior is in brackets) 
1 10 10 10 10 (6D,4I) 10 (5D,4I) 10 (8D,9I)
2 10 10 10 9 (6D,6I) 10 (5I,5D) 10 (5D, 6I)

Notes: F, floating; I, immobile; B, stuck on bubble; D, caught in debris

Mortality (%)
2 0 0 0 10 0 0

Immobility (%)
2 0 0 0 70 50 60

DS/HS
HS

Date Day Time Technician

JN/HS

Test Data
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Client: ALS106
Reference: 16-0384-01-DAS

Test Result Comments:
Immobile daphnids are clumped together in debris.

Data Analysis:
None

Protocol Deviations:
The test was run at 10 +/- 2°C as requested by the client. 

Comments/Statistics



GENERAL TERMS AND CONDITIONS: 

These terms and conditions are incorporated into and form part of the Chain of Custody between HydroQual Laboratories Ltd. (“HydroQual”) and the party named in the Chain of 

Custody (the “Client”). 

1. Definitions: Capitalized terms shall have the definition ascribed as such in these General Terms and Conditions and the Chain of Custody. 

2. The Services: HydroQual will provide the Services to the Client as listed and described in the Chain of Custody.  

3. Prices: HydroQual may review and change all prices, fees, surcharges or other charges as set out in proposals and/or price quotations if there are changes to HydroQual’s cost beyond HydroQual’s control, including 

changes in legislative requirements, Client variations of sample numbers and Client requests for changes to standard reporting requirements. Notwithstanding condition 3, all quotations are reviewed and updated on a 

yearly basis.  

4. Payment Terms: The Client shall pay HydroQual within 30 days of the invoice date as provided by HydroQual. HydroQual may, for reasonable business reasons, require the Client to arrange for payment in advance. 

5. Quotation Numbers: The Client shall provide the proposal and/or price quotation number to HydroQual (where applicable) to ensure correct pricing. 

6. Taxes: Applicable taxes are not included in prices, surcharges and additional fees and will be added at the time of invoicing. 

7. No Guarantee of Results: The Client is responsible for informing itself on the limitation of the results and acknowledges that the results are not guaranteed. 

8. Standard of Care: HydroQual will use reasonable care and diligence as required by the laws of the province or territory where the sample is tested, subject to that level of care and skill ordinarily exercised by other 

laboratories currently practicing under similar conditions in the same locality, subject to the time limits and financial, physical or other constraints applicable to the Services. No warranty, express or implied, is made. 

9. Storage: Where possible, HydroQual will store samples until a final report is issued to the Client, after which time HydroQual may discard the sample. 

10. Holds: If the Client requests a sample be placed on hold, HydroQual will store the sample for the mutually agreed upon written time and price, after which HydroQual will invoice the Client and discard the sample. 

11. Archives: If the Client requests a sample be archived, HydroQual will store the sample for  a mutually agreed upon written time frame and price, after which HydroQual will invoice the Client and discard the sample. 

12. Handling Protocol: Legal sample handling protocol must be arranged, and provided in writing, before samples are collected. HydroQual will provide a price quotation for legal sample protocol. Samples processed under 

legal protocol are stored indefinitely, subject to a storage charge as advised by HydroQual. 

13. Samples: The quality, condition, content and source of samples stored and tested are not known to HydroQual except as declared and described on the Chain of Custody  completed and submitted by the Client and 

accompanying the sample. 

14. Risk of Loss: HydroQual will use reasonable care to protect samples during storage, however, all samples are stored at the Client’s risk and the Client is responsible for obtaining appropriate insurance, if desired. The 

Client acknowledges that during the performance of the Services samples may be altered, lost, damaged or destroyed and the client forever releases HydroQual from any and all claims the Client may have for any loss or 

damage to the sample. 

15. Environmental: the Client must comply with all applicable environmental legislation, including labeling all hazardous samples to comply with Canada's Workplace Hazardous Materials Information System and the Alberta 

Transfer of Dangerous Goods regulations, and must provide appropriate material safety data sheets that include the nature of the hazard and a contact name and phone number to call for information. The Client shall 

defend, indemnify and hold harmless HydroQual for all loss or damages, including any fine or cost of complying with an order of any government authority, resulting from the Client’s breach of this paragraph. 

16. Hazardous Materials Disposal: HydroQual may return, at the Client’s cost, hazardous material to the Client for disposal. 

17. Hazardous Materials Surcharge: HydroQual may apply an additional surcharge for handling of hazardous samples or samples with Naturally Occurring Radioactive Materials (“NORM”), such as and including without 

limitation, H2S and CN. 

18. Sample Containers: HydroQual may ship sample containers to the Client’s location by the most cost effective means using HydroQual’s preferred courier suppliers, within the specified project timeline. Shipping will be 

charged back to the Client. 

19. Additional Charges: HydroQual may charge the Client:  

(a) for pick-up and delivery services when provided subject in each instance to a minimum charge of $50.00; and, 

(b) for rush service (processing samples and/or reporting). 

20. Large Bottle Orders: The Client shall provide HydroQual with not less than 24 hours’ notice for large bottle orders.  

21. Re-Tests: HydroQual reserves the right to re-test any samples that remain in HydroQual’s possession. Re-tests requested by the Client may be charged to Client and Client agrees to pay for such charges. 

22. Waiver: The Client is responsible for making any assessment regarding the suitability of the Services and the intended results for the Client’s purposes and waives any and all claims against HydroQual that the Client may 

have against HydroQual as a result of the interpretation of the results provided to the Client. The Client shall defend, indemnify and save harmless HydroQual for any and all claims made by any third party against 

HydroQual in respect of all losses however arising from the performance of the Services or the use of any report provided in the performance of the Services. 

23. LIMITATION OF LIABILITY: IN NO EVENT SHALL HYDROQUAL BE RESPONSIBLE FOR ANY CONSEQUENTIAL, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY OR PUNITIVE DAMAGES, WHETHER 

FORESEEABLE OR UNFORESEEABLE (INCLUDING CLAIMS FOR LOSS OF PROFITS OR REVENUE OR LOSSES CAUSED BY STOPPAGE OF OTHER WORK OR IMPAIRMENT OF OTHER ASSETS) INCURRED 

BY THE CLIENT ARISING OUT OF BREACH OR FAILURE OF EXPRESS OF IMPLIED WARRANTY, BREACH OF CONTRACT, BREACH OF WARRANTY, MISREPRESENTATION, NEGLIGENCE, STRICT LIABILITY 

IN TORT OR OTHERWISE. IN ANY EVENT, THE LIABILITY OF HYDROQUAL TO THE CLIENT SHALL BE LIMITED TO THE COST OF TESTING THE SAMPLE AS REQUESTED IN THE CHAIN OF CUSTODY 

UNDER WHICH THE SAMPLE WAS ORIGINALLY DEPOSITED. FOR THE PURPOSES OF THIS PARAGRAPH AND PARAGRAPHS 7, 14, 15, 22, AND 24, AS APPLICABLE, “HYDROQUAL” INCLUDES WITHOUT 

LIMITATIONS ITS DIRECTORS, OFFICERS, EMPLOYEES AND AFFILIATES AND THE “CLIENT” INCLUDES WITHOUT LIMITATION ANY THIRD PARTY THAT MAY HAVE A CLAIM AGAINST HYDROQUAL 

THROUGH THE CLIENT. 

24. Notice of Liability: Notwithstanding paragraph 23, HydroQual shall not be liable to the Client unless the Client provides notice in writing to HydroQual of such loss or damage, together with full particulars thereof, within 30 

days of the Client’s receipt of the report of the analysis of the sample giving rise to such liability. The provisions of this paragraph allocate the risk between the Client and HydroQual, and the fees to be paid by the Client to 

HydroQual reflect this allocation of any such risks and the limitations of liability in these General Terms and Conditions.  

25. Entire Agreement: These General Terms and Conditions, the Chain of Custody and price quotations constitute the entire agreement between the parties and supersede and take precedence over any terms and 

conditions contained in any documentation provided by the Client. HydroQual’s execution of any subsequent documentation from the Client only acknowledges receipt and not acceptance of any terms or conditions therein 

unless expressly stipulated otherwise by HydroQual. If there is a conflict between these General Terms and Conditions and any other document, these General Terms and Conditions prevail.  
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Trout (Single Concentration)  
Test Report
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Client: TEC164
Reference: 16-0420-01-TRS

Client: Teck; operation SPO Operation

Sample: LC_WTF_OUT_WS_20160411_P

Collection: collected on 2016/04/11 at 0900 by not given
Receipt: received on 2016/04/12 at 0910 by MC

Containers:

Description: type: water,  collection method: grab

Test:  started on 2016/04/13 ; ended on 2016/04/17

Result:

Sample Client Mortality Comment
Code (%)

control lab control 0
100% 0 none 

received 2 x 20 L carboys / 4 x 1 L bottles at 12 °C, in 
good condition with no seals and no initials

The test data and results are authorized and verified correct.

LC_WTF_OUT_WS
_20160411_P
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Client: TEC164
Reference: 16-0420-01-TRS

Method: Biological Test Method: Reference Method for Determining Acute Lethality of 
Effluents to Rainbow Trout, 2000. Environment Canada, EPS 1/RM/13. 
Second Edition (2000; amended May 2007 and February 2016).

Test type: Trout 96-h Static Acute Test (WTR-ME-041)
Species: Oncorhynchus mykiss

Organism source: Sam Livingston (Batch 20160322TR)
Acclimation: 22 days (must be > 2 weeks)

Stock mortality: 0% (seven days preceding testing)

Sample initial chemistry: pH: 7.3;   EC: 1690 (µS/cm @ 25°C);   DO: 8.8 (mg/L);   temperature: 15 °C
hardness (mg CaC03/L): 681;   colour: yellow;   odour: odourless

Sample holding time: 2 days  (must be ≤ 5 days)
Sample storage: 4 ± 2°C in darkness

Test vessel: The test was conducted in 22 L plastic pails with polyethylene liners 
Test volume: 20 Litres (depth of solution in each test vessel  ≥15cm)

Sample pre-treatment: All test solutions and controls were pre-aerated for 30 minutes at 6.5 ±1 mL/min/L
Dissolved oxygen in full strength sample was 9 mg/L after pre-aeration
The sample was not filtered or pH adjusted prior to or during testing

Loading density: 0.18 g/Litre (must be ≤ 0.5 g/Litre)
Control water: Dechlorinated City of Calgary water acclimated to test conditions

Test concentrations: Undiluted sample plus a negative control
Test replicates: One replicate per treatment; 10 fish per replicate

Feeding: Fish are not fed 24 hours before test initiation and no feeding during test
Measurements: pH, conductivity, dissolved oxygen and temperature measured at test

initiation and termination
Aeration: All treatments aerated at 6.5 ±1 mL/min/L by oil-free compressed air

passed through airline tubes connected to disposable air stones 
Lighting: Overhead full spectrum fluorescent lights

Photoperiod: 16h light:8h dark
Test temperature: 15 ± 1°C

Endpoint: Mortality, % mortality at 96-h
Test validity: The control had 100% survival (must ≥ 90%)

The control had 0 percent (%) stressed behaviour (must ≤ 10%)
Reference toxicant: 96-h test with Potassium Chloride (KCl) initiated April 12, 2016; current results

(96-h LC50 and 95% confidence limits) = 0.54 (0.36-0.60) log (g/L KCl)
historical results: 
(96-h LC50 and 95% confidence limits) = 0.57 (0.46-0.68) log (g/L KCl)

Note: Outlined sections are protocol deviations explained on the comment page; v/v, volume per volume

Test Conditions



Trout (Single Concentration)  
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Client: TEC164
Reference: 16-0420-01-TRS

Test Log:

0 1440
1 0800
2 1000
3 1200
4 1145

Chemistry:
Conc. (%) control 100

Day

0 8.4 7.7
4 8.2 8.1

Conductivity (µS/cm @ 25°C)
0 431 1703
4 439 1704

Dissolved Oxygen (mg/L)
0 9.0 9.0
4 9.1 9.2

0 14 14
4 14 14

Number Alive (In brackets number stressed):
Conc. (%) control 100

Day
0 10 10
1 10 10
2 10 10
3 10 10
4 10 10

4 0 0

4 0 0

2016/04/13 ML/CQ
2016/04/14 EP

Date Day Time Technician

pH (units)

Temperature (oC)

Mortality (%)

2016/04/16 ML/CQ
2016/04/15 EP

2016/04/17 JN

Stressed (%)

Test Data



Trout (Single Concentration)  
Test Report
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Client: TEC164
Reference: 16-0420-01-TRS

Biology Summary Tables:

1 3.9 0.4 control 3.6
2 3.7 0.3 100 3.8
3 3.6 0.3
4 3.8 0.4
5 4.0 0.5
6 3.9 0.3
7 4.2 0.5
8 3.6 0.3
9 3.7 0.3
10 3.4 0.3

average 3.8 0.4
sd 0.2 0.1

cv(%) 6.1 23.4
Notes: nd, not done; na, not applicable; 
sd, standard deviation; cv(%), coefficient 
of variation

Test Result Comments:
None

Data Analysis:
None

Protocol Deviations:
None

Length 
(cm)

Wet 
Weight(g) Sample Group Wet 

Weight (g)
Control 

Fish

Test Data

Comments/Statistics
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Client: TEC164
Reference: 16-0420-01-DAS

Client: Teck; operation SPO Operation

Sample: LC_WTF_OUT_WS_20160411_P

Collection: collected on 2016/04/11 at 0900 by not given
Receipt: received on 2016/04/12 at 0910 by MC

Containers:

Description: type: water,  collection method: grab

Test: started on 2016/04/12 ; ended on 2016/04/14

Result:

Sample Client Comment    
Code Mortality (%)  Immobility (%)

control lab control 0 0   
100 3 3 none

Notes: sd, sample standard deviation; cv, coefficient of variation; nd, not done; na, not applicable;

 

 

Senior Verifier
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received 2 x 20 L carboys / 4 x 1 L bottles at 12 
°C, in good condition with no seals and no 
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Daphnia  (Single Concentration)
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Page 6 of 14

Client: TEC164
Reference: 16-0420-01-DAS

Method: Biological Test method: Reference Method for Determining Acute Lethality of 
Effluents to Daphnia magna , 2000. Environ. Can., EPS 1/RM/14. 
Second Edition. (December 2000; amended February 2016)

Test type: Daphnia  48-h Static Acute Test (WTR-ME-015)
Species: Daphnia magna

Age: < 24 hours old 
Organism source: in-house culture

Stock mortality: 0%
Culture brood data: 8 days to first brood

39 neonates per average brood

Sample initial chemistry: pH: 7.3;   EC: 1690 (µS/cm @ 25°C);   DO: 8.8 (mg/L);   temperature: 15 °C
hardness (mg CaC03/L): 681;   colour: yellow;   odour: odourless

Sample holding time: 1 day (must be ≤ 5 days)
Sample storage: 4 ± 2°C in darkness

Test vessel: 375 mL glass vessels
Test volume: 150 mL

Sample pre-treatment: The sample was not filtered or pH adjusted prior to or during testing
The sample was pre-aerated for 0 minutes (rate of 37.5 ± 12.5 mL/min.L-1)
The hardness of the sample was not adjusted (mg CaCO3/L) prior to or during
testing

Loading density: One daphnid/15 mL (must ≤ 1 organism/15 mL)
Control water: Moderately hard reconstituted water supplemented with vitamin B12 (2 µg/L)

and Na2SeO4 (2 µg/L)

The hardness of the control/dilution water was 82 mg CaCO3/L
Test concentrations: Undiluted sample plus a negative control

Test replicates: Three replicates per treatment, 10 daphnids per replicate
Feeding: None
Aeration: None

Measurements: pH, conductivity, dissolved oxygen and temperature at test initiation and
termination

Lighting: Cool white fluorescent lights
Photoperiod: 16h light:8h dark

Test temperature: 20 ± 2°C

Note: Outlined sections are protocol deviations explained on the comment page 

Test Conditions

 



Daphnia  (Single Concentration)
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Client: TEC164
Reference: 16-0420-01-DAS

Endpoint: Mortality, % mortality at 48-h
Immobility, % immobility at 48-h

Test validity: The control had 100% survival (must ≥ 90%)
Control had 0% abnormal behaviour (must ≤ 10%), e.g. immobility 

Reference toxicant: 48-h test with NaCl initiated April 14, 2016; current results
(48-h LC50 and 95% confidence limits) = 0.74 (0.70-0.77) log (g/L NaCl)
historical results:
(48-h LC50 and 95% confidence limits) = 0.77 (0.69-0.85) log (g/L NaCl)

Note: Outlined sections are protocol deviations explained on the comment page 

Test Conditions
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Client: TEC164
Reference: 16-0420-01-DAS

Test Log:

2016/04/12 0 1530
2016/04/13 1 1000
2016/04/14 2 1030

Chemistry: 
Conc (%) control 100
replicate a b c a b c

Day pH (units)
0 7.9 7.9 7.9 7.3 7.3 7.3
2 8.2 8.0 8.0 8.1 8.0 8.1

Conductivity (µS/cm @ 25°C)
0 320 322 325 1610 1636 1646
2 340 342 341 1623 1599 1671

Dissolved Oxygen (mg/L)
0 7.7 7.7 7.7 8.1 8.1 8.2
2 7.7 7.7 7.7 7.5 7.5 7.5

Temperature (oC)
0 20 20 20 19 19 19
2 20 20 20 21 21 21

Biology:
Conc (%) control 100
replicate a b c a b c

Day Number Alive and Behavior (behavior is in brackets) 
1 10 10 10 10(5I, 5D) 10(4I, 4D) 10(6I, 6D)
2 10 10 10 9 10 10

Notes: F, floating; I, immobile; B, stuck on bubble; D, caught in debris

Mortality (%)
2 0 0 0 10 0 0

Immobility (%)
2 0 0 0 10 0 0

JN

Date Technician

HS/ML

Day Time

ML

Test Data
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Client: TEC164
Reference: 16-0420-01-DAS

Test Result Comments:
None

Data Analysis:
None

Protocol Deviations:
None

Comments/Statistics
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Client: TEC164
Reference: 16-0420-01-DAS

Client: Teck; operation SPO Operation

Sample: LC_WTF_OUT_WS_20160411_P

Collection: collected on 2016/04/11 at 0900 by not given
Receipt: received on 2016/04/12 at 0910 by MC

Containers:

Description: type: water,  collection method: grab

Test: started on 2016/04/12 ; ended on 2016/04/14

Result:

Sample Client Comment    
Code Mortality (%)  Immobility (%)

control lab control 0 0   
100 0 0 none

Notes: sd, sample standard deviation; cv, coefficient of variation; nd, not done; na, not applicable;

 

 

received 2 x 20 L carboys / 4 x 1 L bottles at 12 
°C, in good condition with no seals and no 

Average

The test data and results are authorized and verified correct.
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Daphnia  (Single Concentration)
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Client: TEC164
Reference: 16-0420-01-DAS

Method: Biological Test method: Reference Method for Determining Acute Lethality of 
Effluents to Daphnia magna , 2000. Environ. Can., EPS 1/RM/14. 
Second Edition. (December 2000; amended February 2016)

Test type: Daphnia  48-h Static Acute Test (WTR-ME-015)
Species: Daphnia magna

Age: < 24 hours old 
Organism source: in-house culture

Stock mortality: 0%
Culture brood data: 8 days to first brood

39 neonates per average brood

Sample initial chemistry: pH: 7.3;   EC: 1690 (µS/cm @ 25°C);   DO: 8.8 (mg/L);   temperature: 15 °C
hardness (mg CaC03/L): 681;   colour: yellow;   odour: odourless

Sample holding time: 1 day (must be ≤ 5 days)
Sample storage: 4 ± 2°C in darkness

Test vessel: 375 mL glass vessels
Test volume: 150 mL

Sample pre-treatment: The sample was not filtered or pH adjusted prior to or during testing
The sample was pre-aerated for 20 minutes (rate of 37.5 ± 12.5 mL/min.L-1)
The hardness of the sample was not adjusted (mg CaCO3/L) prior to or during
testing

Loading density: One daphnid/15 mL (must ≤ 1 organism/15 mL)
Control water: Moderately hard reconstituted water supplemented with vitamin B12 (2 µg/L)

and Na2SeO4 (2 µg/L)

The hardness of the control/dilution water was 82 mg CaCO3/L
Test concentrations: Undiluted sample plus a negative control

Test replicates: Three replicates per treatment, 10 daphnids per replicate
Feeding: None
Aeration: None

Measurements: pH, conductivity, dissolved oxygen and temperature at test initiation and
termination

Lighting: Cool white fluorescent lights
Photoperiod: 16h light:8h dark

Test temperature: 10 ± 2°C

Note: Outlined sections are protocol deviations explained on the comment page 

Test Conditions
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Client: TEC164
Reference: 16-0420-01-DAS

Endpoint: Mortality, % mortality at 48-h
Immobility, % immobility at 48-h

Test validity: The control had 100% survival (must ≥ 90%)
Control had 0% abnormal behaviour (must ≤ 10%), e.g. immobility 

Reference toxicant: 48-h test with NaCl initiated April 14, 2016; current results
(48-h LC50 and 95% confidence limits) = 0.74 (0.70-0.77) log (g/L NaCl)
historical results:
(48-h LC50 and 95% confidence limits) = 0.77 (0.69-0.85) log (g/L NaCl)

Note: Outlined sections are protocol deviations explained on the comment page 

Test Conditions
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Client: TEC164
Reference: 16-0420-01-DAS

Test Log:

2016/04/12 0 1530
2016/04/13 1 1000
2016/04/14 2 1030

Chemistry: 
Conc (%) control 100
replicate a b c a b c

Day pH (units)
0 7.9 7.9 7.9 7.3 7.3 7.3
2 8.2 8.0 8.0 8.1 8.0 8.1

Conductivity (µS/cm @ 25°C)
0 322 331 335 1645 1653 1659
2 353 359 365 1736 1763 1765

Dissolved Oxygen (mg/L)
0 7.9 7.9 8.0 8.4 8.4 8.5
2 8.6 8.8 8.9 9.0 9.0 9.0

Temperature (oC)
0 11 11 11 11 11 11
2 11 11 11 11 11 11

Biology:
Conc (%) control 100
replicate a b c a b c

Day Number Alive and Behavior (behavior is in brackets) 
1 10 10 10 10(3D) 10(1D) 10(2D,1F)
2 10 10 10 10(5D) 10(3D) 10(4D)

Notes: F, floating; I, immobile; B, stuck on bubble; D, caught in debris

Mortality (%)
2 0 0 0 0 0 0

Immobility (%)
2 0 0 0 0 0 0

JN
ML

Date Day Time Technician

HS/ML

Test Data
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Client: TEC164
Reference: 16-0420-01-DAS

Test Result Comments:
None

Data Analysis:
None

Protocol Deviations:
The test temperature was 10 +/- 2°C as per the client request. 

Comments/Statistics



GENERAL TERMS AND CONDITIONS: 

These terms and conditions are incorporated into and form part of the Chain of Custody between HydroQual Laboratories Ltd. (“HydroQual”) and the party named in the Chain of 

Custody (the “Client”). 

1. Definitions: Capitalized terms shall have the definition ascribed as such in these General Terms and Conditions and the Chain of Custody. 

2. The Services: HydroQual will provide the Services to the Client as listed and described in the Chain of Custody.  

3. Prices: HydroQual may review and change all prices, fees, surcharges or other charges as set out in proposals and/or price quotations if there are changes to HydroQual’s cost beyond HydroQual’s control, including 

changes in legislative requirements, Client variations of sample numbers and Client requests for changes to standard reporting requirements. Notwithstanding condition 3, all quotations are reviewed and updated on a 

yearly basis.  

4. Payment Terms: The Client shall pay HydroQual within 30 days of the invoice date as provided by HydroQual. HydroQual may, for reasonable business reasons, require the Client to arrange for payment in advance. 

5. Quotation Numbers: The Client shall provide the proposal and/or price quotation number to HydroQual (where applicable) to ensure correct pricing. 

6. Taxes: Applicable taxes are not included in prices, surcharges and additional fees and will be added at the time of invoicing. 

7. No Guarantee of Results: The Client is responsible for informing itself on the limitation of the results and acknowledges that the results are not guaranteed. 

8. Standard of Care: HydroQual will use reasonable care and diligence as required by the laws of the province or territory where the sample is tested, subject to that level of care and skill ordinarily exercised by other 

laboratories currently practicing under similar conditions in the same locality, subject to the time limits and financial, physical or other constraints applicable to the Services. No warranty, express or implied, is made. 

9. Storage: Where possible, HydroQual will store samples until a final report is issued to the Client, after which time HydroQual may discard the sample. 

10. Holds: If the Client requests a sample be placed on hold, HydroQual will store the sample for the mutually agreed upon written time and price, after which HydroQual will invoice the Client and discard the sample. 

11. Archives: If the Client requests a sample be archived, HydroQual will store the sample for  a mutually agreed upon written time frame and price, after which HydroQual will invoice the Client and discard the sample. 

12. Handling Protocol: Legal sample handling protocol must be arranged, and provided in writing, before samples are collected. HydroQual will provide a price quotation for legal sample protocol. Samples processed under 

legal protocol are stored indefinitely, subject to a storage charge as advised by HydroQual. 

13. Samples: The quality, condition, content and source of samples stored and tested are not known to HydroQual except as declared and described on the Chain of Custody  completed and submitted by the Client and 

accompanying the sample. 

14. Risk of Loss: HydroQual will use reasonable care to protect samples during storage, however, all samples are stored at the Client’s risk and the Client is responsible for obtaining appropriate insurance, if desired. The 

Client acknowledges that during the performance of the Services samples may be altered, lost, damaged or destroyed and the client forever releases HydroQual from any and all claims the Client may have for any loss or 

damage to the sample. 

15. Environmental: the Client must comply with all applicable environmental legislation, including labeling all hazardous samples to comply with Canada's Workplace Hazardous Materials Information System and the Alberta 

Transfer of Dangerous Goods regulations, and must provide appropriate material safety data sheets that include the nature of the hazard and a contact name and phone number to call for information. The Client shall 

defend, indemnify and hold harmless HydroQual for all loss or damages, including any fine or cost of complying with an order of any government authority, resulting from the Client’s breach of this paragraph. 

16. Hazardous Materials Disposal: HydroQual may return, at the Client’s cost, hazardous material to the Client for disposal. 

17. Hazardous Materials Surcharge: HydroQual may apply an additional surcharge for handling of hazardous samples or samples with Naturally Occurring Radioactive Materials (“NORM”), such as and including without 

limitation, H2S and CN. 

18. Sample Containers: HydroQual may ship sample containers to the Client’s location by the most cost effective means using HydroQual’s preferred courier suppliers, within the specified project timeline. Shipping will be 

charged back to the Client. 

19. Additional Charges: HydroQual may charge the Client:  

(a) for pick-up and delivery services when provided subject in each instance to a minimum charge of $50.00; and, 

(b) for rush service (processing samples and/or reporting). 

20. Large Bottle Orders: The Client shall provide HydroQual with not less than 24 hours’ notice for large bottle orders.  

21. Re-Tests: HydroQual reserves the right to re-test any samples that remain in HydroQual’s possession. Re-tests requested by the Client may be charged to Client and Client agrees to pay for such charges. 

22. Waiver: The Client is responsible for making any assessment regarding the suitability of the Services and the intended results for the Client’s purposes and waives any and all claims against HydroQual that the Client may 

have against HydroQual as a result of the interpretation of the results provided to the Client. The Client shall defend, indemnify and save harmless HydroQual for any and all claims made by any third party against 

HydroQual in respect of all losses however arising from the performance of the Services or the use of any report provided in the performance of the Services. 

23. LIMITATION OF LIABILITY: IN NO EVENT SHALL HYDROQUAL BE RESPONSIBLE FOR ANY CONSEQUENTIAL, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY OR PUNITIVE DAMAGES, WHETHER 

FORESEEABLE OR UNFORESEEABLE (INCLUDING CLAIMS FOR LOSS OF PROFITS OR REVENUE OR LOSSES CAUSED BY STOPPAGE OF OTHER WORK OR IMPAIRMENT OF OTHER ASSETS) INCURRED 

BY THE CLIENT ARISING OUT OF BREACH OR FAILURE OF EXPRESS OF IMPLIED WARRANTY, BREACH OF CONTRACT, BREACH OF WARRANTY, MISREPRESENTATION, NEGLIGENCE, STRICT LIABILITY 

IN TORT OR OTHERWISE. IN ANY EVENT, THE LIABILITY OF HYDROQUAL TO THE CLIENT SHALL BE LIMITED TO THE COST OF TESTING THE SAMPLE AS REQUESTED IN THE CHAIN OF CUSTODY 

UNDER WHICH THE SAMPLE WAS ORIGINALLY DEPOSITED. FOR THE PURPOSES OF THIS PARAGRAPH AND PARAGRAPHS 7, 14, 15, 22, AND 24, AS APPLICABLE, “HYDROQUAL” INCLUDES WITHOUT 

LIMITATIONS ITS DIRECTORS, OFFICERS, EMPLOYEES AND AFFILIATES AND THE “CLIENT” INCLUDES WITHOUT LIMITATION ANY THIRD PARTY THAT MAY HAVE A CLAIM AGAINST HYDROQUAL 

THROUGH THE CLIENT. 

24. Notice of Liability: Notwithstanding paragraph 23, HydroQual shall not be liable to the Client unless the Client provides notice in writing to HydroQual of such loss or damage, together with full particulars thereof, within 30 

days of the Client’s receipt of the report of the analysis of the sample giving rise to such liability. The provisions of this paragraph allocate the risk between the Client and HydroQual, and the fees to be paid by the Client to 

HydroQual reflect this allocation of any such risks and the limitations of liability in these General Terms and Conditions.  

25. Entire Agreement: These General Terms and Conditions, the Chain of Custody and price quotations constitute the entire agreement between the parties and supersede and take precedence over any terms and 

conditions contained in any documentation provided by the Client. HydroQual’s execution of any subsequent documentation from the Client only acknowledges receipt and not acceptance of any terms or conditions therein 

unless expressly stipulated otherwise by HydroQual. If there is a conflict between these General Terms and Conditions and any other document, these General Terms and Conditions prevail.  
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Trout (Single Concentration)  
Test Report

Page 1 of 14

Client: TEC164
Reference: 16-0459-01-TRS

Client: Teck; operation WLC

Sample: LC_WTF_OUT_WS_20160418_P

Collection: collected on 2016/04/18 at 1300 by not given
Receipt: received on 2016/04/19 at 1005 by MC

Containers:

Description: type: water,  collection method: grab

Test:  started on 2016/04/20 ; ended on 2016/04/24

Result:

Sample Client Mortality Comment
Code (%)

control lab control 0
100% LC_WTF_OUT_WS_ 0 none 

received 4 x 20 L carboys / 4 x 1 L bottles at 12 °C, in 
good condition with no seals and no initials

The test data and results are authorized and verified correct.

Senior Verifier
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Result Summary



Trout (Single Concentration)  
Test Report

Page 2 of 14

Client: TEC164
Reference: 16-0459-01-TRS

Method: Biological Test Method: Reference Method for Determining Acute Lethality of 
Effluents to Rainbow Trout, 2000. Environment Canada, EPS 1/RM/13. 
Second Edition (2000; amended May 2007 and February 2016).

Test type: Trout 96-h Static Acute Test (WTR-ME-041)
Species: Oncorhynchus mykiss

Organism source: Sam Livingston Fish Hatchery (Batch 20160322TR)
Acclimation: 29 days (must be > 2 weeks)

Stock mortality: 0% (seven days preceding testing)

Sample initial chemistry: pH: 7.3;   EC: 1741 (µS/cm @ 25°C);   DO: 7.9 (mg/L);   temperature: 18 °C
hardness (mg CaC03/L): 913;   colour: light yellow;   odour: odourless

Sample holding time: 2 days  (must be ≤ 5 days)
Sample storage: 4 ± 2°C in darkness

Test vessel: The test was conducted in 22 L plastic pails with polyethylene liners 
Test volume: 20 Litres (depth of solution in each test vessel  ≥15cm)

Sample pre-treatment: All test solutions and controls were pre-aerated for 30 minutes at 6.5 ±1 mL/min/L
Dissolved oxygen in full strength sample was 9.1 mg/L after pre-aeration
The sample was not filtered or pH adjusted prior to or during testing

Loading density: 0.175 g/Litre (must be ≤ 0.5 g/Litre)
Control water: Dechlorinated City of Calgary water acclimated to test conditions

Test concentrations: Undiluted sample plus a negative control
Test replicates: One replicate per treatment; 10 fish per replicate

Feeding: Fish are not fed 24 hours before test initiation and no feeding during test
Measurements: pH, conductivity, dissolved oxygen and temperature measured at test

initiation and termination
Aeration: All treatments aerated at 6.5 ±1 mL/min/L by oil-free compressed air

passed through airline tubes connected to disposable air stones 
Lighting: Overhead full spectrum fluorescent lights

Photoperiod: 16h light:8h dark
Test temperature: 15 ± 1°C

Endpoint: Mortality, % mortality at 96-h
Test validity: The control had 100% survival (must ≥ 90%)

The control had 0 percent (%) stressed behaviour (must ≤ 10%)
Reference toxicant: 96-h test with Potassium Chloride (KCl) initiated April 12, 2016; current results

(96-h LC50 and 95% confidence limits) = 0.54 (0.36-0.60) log (g/L KCl)
historical results: 
(96-h LC50 and 95% confidence limits) = 0.57 (0.46-0.68) log (g/L KCl)

Note: Outlined sections are protocol deviations explained on the comment page; v/v, volume per volume

Test Conditions



Trout (Single Concentration)  
Test Report

Page 3 of 14

Client: TEC164
Reference: 16-0459-01-TRS

Test Log:

0 1500
1 1100
2 1200
3 0945
4 0945

Chemistry:
Conc. (%) control 100

Day

0 8.0 7.7
4 8.1 8.2

Conductivity (µS/cm @ 25°C)
0 389 1785
4 403 1717

Dissolved Oxygen (mg/L)
0 9.4 9.1
4 9.1 9.1

0 14 14
4 14 14

Number Alive (In brackets number stressed):
Conc. (%) control 100

Day
0 10 10
1 10 10
2 10 10
3 10 10
4 10 10

4 0 0

4 0 0

2016/04/20 EP/KLO
2016/04/21 EP

Date Day Time Technician

pH (units)

Temperature (oC)

Mortality (%)

2016/04/23 KLO
2016/04/22 EP

2016/04/24 BH

Stressed (%)

Test Data



Trout (Single Concentration)  
Test Report

Page 4 of 14

Client: TEC164
Reference: 16-0459-01-TRS

Biology Summary Tables:

1 3.0 0.4 control 3.5
2 3.0 0.3 100 3.6
3 3.4 0.4
4 3.1 0.3
5 3.3 0.4
6 3.2 0.3
7 3.1 0.4
8 3.2 0.3
9 3.5 0.3
10 3.0 0.4

average 3.2 0.4
sd 0.2 0.1

cv(%) 5.5 15.1
Notes: nd, not done; na, not applicable; 
sd, standard deviation; cv(%), coefficient 
of variation

Test Result Comments:
None

Data Analysis:
None

Protocol Deviations:
None

Length 
(cm)

Wet 
Weight(g) Sample Group Wet 

Weight (g)
Control 

Fish

Test Data

Comments/Statistics



Daphnia  (Single Concentration)
Test Report 

Page 5 of 14

Client: TEC164
Reference: 16-0459-01-DAS

Client: Teck; operation WLC

Sample: LC_WTF_OUT_WS_20160418_P

Collection: collected on 2016/04/18 at 1300 by not given
Receipt: received on 2016/04/19 at 1005 by MC

Containers:

Description: type: water,  collection method: grab

Test: started on 2016/04/19 ; ended on 2016/04/21

Result:

Sample Client Comment    
Code Mortality (%)  Immobility (%)

control lab control 0 0   
100 LC_WTF_OUT_WS 3 3 none

Notes: sd, sample standard deviation; cv, coefficient of variation; nd, not done; na, not applicable;

 

 

Senior Verifier

Average

received 4 x 20 L carboys / 4 x 1 L bottles at 12 
°C, in good condition with no seals and no 

The test data and results are authorized and verified correct.
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Daphnia  (Single Concentration)
Test Report 

Page 6 of 14

Client: TEC164
Reference: 16-0459-01-DAS

Method: Biological Test method: Reference Method for Determining Acute Lethality of 
Effluents to Daphnia magna , 2000. Environ. Can., EPS 1/RM/14. 
Second Edition. (December 2000; amended February 2016)

Test type: Daphnia  48-h Static Acute Test (WTR-ME-015)
Species: Daphnia magna

Age: < 24 hours old 
Organism source: in-house culture

Stock mortality: 0%
Culture brood data: 8 days to first brood

27 neonates per average brood

Sample initial chemistry: pH: 7.3;   EC: 1741 (µS/cm @ 25°C);   DO: 7.9 (mg/L);   temperature: 18 °C
hardness (mg CaC03/L): 913;   colour: light yellow;   odour: odourless

Sample holding time: 1 day  (must be ≤ 5 days)
Sample storage: 4 ± 2°C in darkness

Test vessel: 375 mL glass jars
Test volume: 150 mL

Sample pre-treatment: The sample was not filtered or pH adjusted prior to or during testing
The sample was pre-aerated for 0 minutes (rate of 37.5 ± 12.5 mL/min.L-1)
The hardness of the sample was not adjusted (mg CaCO3/L) prior to or during
testing

Loading density: One daphnid/15 mL (must ≤ 1 organism/15 mL)
Control water: Moderately hard reconstituted water supplemented with vitamin B12 (2 µg/L)

and Na2SeO4 (2 µg/L)

The hardness of the control/dilution water was 84 mg CaCO3/L
Test concentrations: Undiluted sample plus a negative control

Test replicates: Three replicates per treatment, 10 daphnids per replicate
Feeding: None
Aeration: None

Measurements: pH, conductivity, dissolved oxygen and temperature at test initiation and
termination

Lighting: Cool white fluorescent lights
Photoperiod: 16h light:8h dark

Test temperature: 20 ± 2°C

Note: Outlined sections are protocol deviations explained on the comment page 

Test Conditions

 



Daphnia  (Single Concentration)
Test Report 

Page 7 of 14

Client: TEC164
Reference: 16-0459-01-DAS

Endpoint: Mortality, % mortality at 48-h
Immobility, % immobility at 48-h

Test validity: The control had 100% survival (must ≥ 90%)
Control had 0% abnormal behaviour (must ≤ 10%), e.g. immobility 

Reference toxicant: 48-h test with NaCl initiated April 14, 2016; current results
(48-h LC50 and 95% confidence limits) = 0.74 (0.70-0.77) log (g/L NaCl)
historical results:
(48-h LC50 and 95% confidence limits) = 0.77 (0.69-0.85) log (g/L NaCl)

Note: Outlined sections are protocol deviations explained on the comment page 

Test Conditions



Daphnia  (Single Concentration)
Test Report 
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Client: TEC164
Reference: 16-0459-01-DAS

Test Log:

2016/04/19 0 1430
2016/04/20 1 0915
2016/04/21 2 1035

Chemistry: 
Conc (%) control 100
replicate a b c a b c

Day pH (units)
0 7.7 7.9 7.8 7.5 7.5 7.5
2 8.1 8.0 8.0 8.0 8.0 8.1

Conductivity (µS/cm @ 25°C)
0 325 349 357 1750 1760 1765
2 349 359 356 1700 1703 1711

Dissolved Oxygen (mg/L)
0 8.0 8.1 8.1 8.3 8.3 8.3
2 7.8 7.8 7.9 8.1 7.9 7.9

Temperature (oC)
0 18 18 18 18 18 18
2 21 21 21 20 20 20

Biology:
Conc (%) control 100
replicate a b c a b c

Day Number Alive and Behavior (behavior is in brackets) 
1 10 (1F) 10 10 10 10 10
2 10 10 10 10 9 10

Notes: F, floating; I, immobile; B, stuck on bubble; D, caught in debris

Mortality (%)
2 0 0 0 0 10 0

Immobility (%)
2 0 0 0 0 10 0

ML

Date Technician

HS

Day Time

ML

Test Data



Daphnia  (Single Concentration)
Test Report 
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Client: TEC164
Reference: 16-0459-01-DAS

Test Result Comments:
None

Data Analysis:
None

Protocol Deviations:
None

Comments/Statistics



Daphnia  (Single Concentration)
Test Report 
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Client: TEC164
Reference: 16-0459-01-DAS

Client: Teck; operation WLC

Sample: LC_WTF_OUT_WS_20160418_P

Collection: collected on 2016/04/18 at 1300 by not given
Receipt: received on 2016/04/19 at 1005 by MC

Containers:

Description: type: water,  collection method: grab

Test: started on 2016/04/19 ; ended on 2016/04/21

Result:

Sample Client Comment    
Code Mortality (%)  Immobility (%)

control lab control 0 0   
100 LC_WTF_OUT_WS 0 0 none

Notes: sd, sample standard deviation; cv, coefficient of variation; nd, not done; na, not applicable;

 

 

received 4 x 20 L carboys / 4 x 1 L bottles at 12 
°C, in good condition with no seals and no 

Average

The test data and results are authorized and verified correct.

Senior Verifier
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Daphnia  (Single Concentration)
Test Report 
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Client: TEC164
Reference: 16-0459-01-DAS

Method: Biological Test method: Reference Method for Determining Acute Lethality of 
Effluents to Daphnia magna , 2000. Environ. Can., EPS 1/RM/14. 
Second Edition. (December 2000; amended February 2016)

Test type: Daphnia  48-h Static Acute Test (WTR-ME-015)
Species: Daphnia magna

Age: < 24 hours old 
Organism source: in-house culture

Stock mortality: 0%
Culture brood data: 8 days to first brood

27 neonates per average brood

Sample initial chemistry: pH: 7.3;   EC: 1741 (µS/cm @ 25°C);   DO: 7.9 (mg/L);   temperature: 18 °C
hardness (mg CaC03/L): 913;   colour: light yellow;   odour: odourless

Sample holding time: 1 day  (must be ≤ 5 days)
Sample storage: 4 ± 2°C in darkness

Test vessel: 375 mL glass jars
Test volume: 150 mL

Sample pre-treatment: The sample was not filtered or pH adjusted prior to or during testing
The sample was pre-aerated for 0 minutes (rate of 37.5 ± 12.5 mL/min.L-1)
The hardness of the sample was not adjusted (mg CaCO3/L) prior to or during
testing

Loading density: One daphnid/15 mL (must ≤ 1 organism/15 mL)
Control water: Moderately hard reconstituted water supplemented with vitamin B12 (2 µg/L)

and Na2SeO4 (2 µg/L)

The hardness of the control/dilution water was 84 mg CaCO3/L
Test concentrations: Undiluted sample plus a negative control

Test replicates: Three replicates per treatment, 10 daphnids per replicate
Feeding: None
Aeration: None

Measurements: pH, conductivity, dissolved oxygen and temperature at test initiation and
termination

Lighting: Cool white fluorescent lights
Photoperiod: 16h light:8h dark

Test temperature: 10 ± 2°C

Note: Outlined sections are protocol deviations explained on the comment page 

Test Conditions

 



Daphnia  (Single Concentration)
Test Report 

Page 12 of 14

Client: TEC164
Reference: 16-0459-01-DAS

Endpoint: Mortality, % mortality at 48-h
Immobility, % immobility at 48-h

Test validity: The control had 100% survival (must ≥ 90%)
Control had 0% abnormal behaviour (must ≤ 10%), e.g. immobility 

Reference toxicant: 48-h test with NaCl initiated April 14, 2016; current results
(48-h LC50 and 95% confidence limits) = 0.74 (0.70-0.77) log (g/L NaCl)
historical results:
(48-h LC50 and 95% confidence limits) = 0.77 (0.69-0.85) log (g/L NaCl)

Note: Outlined sections are protocol deviations explained on the comment page 

Test Conditions



Daphnia  (Single Concentration)
Test Report 
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Client: TEC164
Reference: 16-0459-01-DAS

Test Log:

2016/04/19 0 1430
2016/04/20 1 0915
2016/04/21 2 1040

Chemistry: 
Conc (%) control 100
replicate a b c a b c

Day pH (units)
0 7.6 7.7 7.7 7.4 7.5 7.5
2 7.9 7.9 7.9 8.2 8.2 8.2

Conductivity (µS/cm @ 25°C)
0 347 353 360 1754 1779 1782
2 361 371 368 1848 1817 1831

Dissolved Oxygen (mg/L)
0 8.0 8.1 8.1 8.6 8.6 8.7
2 9.6 9.6 9.6 9.5 9.5 9.6

Temperature (oC)
0 11 11 11 11 11 11
2 11 11 11 11 11 11

Biology:
Conc (%) control 100
replicate a b c a b c

Day Number Alive and Behavior (behavior is in brackets) 
1 10 10 10 10 10 (1D) 10
2 10 10 10 10 10 10

Notes: F, floating; I, immobile; B, stuck on bubble; D, caught in debris

Mortality (%)
2 0 0 0 0 0 0

Immobility (%)
2 0 0 0 0 0 0

ML
ML

Date Day Time Technician

HS

Test Data



Daphnia  (Single Concentration)
Test Report 
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Client: TEC164
Reference: 16-0459-01-DAS

Test Result Comments:
None

Data Analysis:
None

Protocol Deviations:
The test temperature was 10 +/- 2OC, as requested by the client 

Comments/Statistics



GENERAL TERMS AND CONDITIONS: 

These terms and conditions are incorporated into and form part of the Chain of Custody between HydroQual Laboratories Ltd. (“HydroQual”) and the party named in the Chain of 

Custody (the “Client”). 

1. Definitions: Capitalized terms shall have the definition ascribed as such in these General Terms and Conditions and the Chain of Custody. 

2. The Services: HydroQual will provide the Services to the Client as listed and described in the Chain of Custody.  

3. Prices: HydroQual may review and change all prices, fees, surcharges or other charges as set out in proposals and/or price quotations if there are changes to HydroQual’s cost beyond HydroQual’s control, including 

changes in legislative requirements, Client variations of sample numbers and Client requests for changes to standard reporting requirements. Notwithstanding condition 3, all quotations are reviewed and updated on a 

yearly basis.  

4. Payment Terms: The Client shall pay HydroQual within 30 days of the invoice date as provided by HydroQual. HydroQual may, for reasonable business reasons, require the Client to arrange for payment in advance. 

5. Quotation Numbers: The Client shall provide the proposal and/or price quotation number to HydroQual (where applicable) to ensure correct pricing. 

6. Taxes: Applicable taxes are not included in prices, surcharges and additional fees and will be added at the time of invoicing. 

7. No Guarantee of Results: The Client is responsible for informing itself on the limitation of the results and acknowledges that the results are not guaranteed. 

8. Standard of Care: HydroQual will use reasonable care and diligence as required by the laws of the province or territory where the sample is tested, subject to that level of care and skill ordinarily exercised by other 

laboratories currently practicing under similar conditions in the same locality, subject to the time limits and financial, physical or other constraints applicable to the Services. No warranty, express or implied, is made. 

9. Storage: Where possible, HydroQual will store samples until a final report is issued to the Client, after which time HydroQual may discard the sample. 

10. Holds: If the Client requests a sample be placed on hold, HydroQual will store the sample for the mutually agreed upon written time and price, after which HydroQual will invoice the Client and discard the sample. 

11. Archives: If the Client requests a sample be archived, HydroQual will store the sample for  a mutually agreed upon written time frame and price, after which HydroQual will invoice the Client and discard the sample. 

12. Handling Protocol: Legal sample handling protocol must be arranged, and provided in writing, before samples are collected. HydroQual will provide a price quotation for legal sample protocol. Samples processed under 

legal protocol are stored indefinitely, subject to a storage charge as advised by HydroQual. 

13. Samples: The quality, condition, content and source of samples stored and tested are not known to HydroQual except as declared and described on the Chain of Custody  completed and submitted by the Client and 

accompanying the sample. 

14. Risk of Loss: HydroQual will use reasonable care to protect samples during storage, however, all samples are stored at the Client’s risk and the Client is responsible for obtaining appropriate insurance, if desired. The 

Client acknowledges that during the performance of the Services samples may be altered, lost, damaged or destroyed and the client forever releases HydroQual from any and all claims the Client may have for any loss or 

damage to the sample. 

15. Environmental: the Client must comply with all applicable environmental legislation, including labeling all hazardous samples to comply with Canada's Workplace Hazardous Materials Information System and the Alberta 

Transfer of Dangerous Goods regulations, and must provide appropriate material safety data sheets that include the nature of the hazard and a contact name and phone number to call for information. The Client shall 

defend, indemnify and hold harmless HydroQual for all loss or damages, including any fine or cost of complying with an order of any government authority, resulting from the Client’s breach of this paragraph. 

16. Hazardous Materials Disposal: HydroQual may return, at the Client’s cost, hazardous material to the Client for disposal. 

17. Hazardous Materials Surcharge: HydroQual may apply an additional surcharge for handling of hazardous samples or samples with Naturally Occurring Radioactive Materials (“NORM”), such as and including without 

limitation, H2S and CN. 

18. Sample Containers: HydroQual may ship sample containers to the Client’s location by the most cost effective means using HydroQual’s preferred courier suppliers, within the specified project timeline. Shipping will be 

charged back to the Client. 

19. Additional Charges: HydroQual may charge the Client:  

(a) for pick-up and delivery services when provided subject in each instance to a minimum charge of $50.00; and, 

(b) for rush service (processing samples and/or reporting). 

20. Large Bottle Orders: The Client shall provide HydroQual with not less than 24 hours’ notice for large bottle orders.  

21. Re-Tests: HydroQual reserves the right to re-test any samples that remain in HydroQual’s possession. Re-tests requested by the Client may be charged to Client and Client agrees to pay for such charges. 

22. Waiver: The Client is responsible for making any assessment regarding the suitability of the Services and the intended results for the Client’s purposes and waives any and all claims against HydroQual that the Client may 

have against HydroQual as a result of the interpretation of the results provided to the Client. The Client shall defend, indemnify and save harmless HydroQual for any and all claims made by any third party against 

HydroQual in respect of all losses however arising from the performance of the Services or the use of any report provided in the performance of the Services. 

23. LIMITATION OF LIABILITY: IN NO EVENT SHALL HYDROQUAL BE RESPONSIBLE FOR ANY CONSEQUENTIAL, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY OR PUNITIVE DAMAGES, WHETHER 

FORESEEABLE OR UNFORESEEABLE (INCLUDING CLAIMS FOR LOSS OF PROFITS OR REVENUE OR LOSSES CAUSED BY STOPPAGE OF OTHER WORK OR IMPAIRMENT OF OTHER ASSETS) INCURRED 

BY THE CLIENT ARISING OUT OF BREACH OR FAILURE OF EXPRESS OF IMPLIED WARRANTY, BREACH OF CONTRACT, BREACH OF WARRANTY, MISREPRESENTATION, NEGLIGENCE, STRICT LIABILITY 

IN TORT OR OTHERWISE. IN ANY EVENT, THE LIABILITY OF HYDROQUAL TO THE CLIENT SHALL BE LIMITED TO THE COST OF TESTING THE SAMPLE AS REQUESTED IN THE CHAIN OF CUSTODY 

UNDER WHICH THE SAMPLE WAS ORIGINALLY DEPOSITED. FOR THE PURPOSES OF THIS PARAGRAPH AND PARAGRAPHS 7, 14, 15, 22, AND 24, AS APPLICABLE, “HYDROQUAL” INCLUDES WITHOUT 

LIMITATIONS ITS DIRECTORS, OFFICERS, EMPLOYEES AND AFFILIATES AND THE “CLIENT” INCLUDES WITHOUT LIMITATION ANY THIRD PARTY THAT MAY HAVE A CLAIM AGAINST HYDROQUAL 

THROUGH THE CLIENT. 

24. Notice of Liability: Notwithstanding paragraph 23, HydroQual shall not be liable to the Client unless the Client provides notice in writing to HydroQual of such loss or damage, together with full particulars thereof, within 30 

days of the Client’s receipt of the report of the analysis of the sample giving rise to such liability. The provisions of this paragraph allocate the risk between the Client and HydroQual, and the fees to be paid by the Client to 

HydroQual reflect this allocation of any such risks and the limitations of liability in these General Terms and Conditions.  

25. Entire Agreement: These General Terms and Conditions, the Chain of Custody and price quotations constitute the entire agreement between the parties and supersede and take precedence over any terms and 

conditions contained in any documentation provided by the Client. HydroQual’s execution of any subsequent documentation from the Client only acknowledges receipt and not acceptance of any terms or conditions therein 

unless expressly stipulated otherwise by HydroQual. If there is a conflict between these General Terms and Conditions and any other document, these General Terms and Conditions prevail.  
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Test Report
Client:
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Trout (Single Concentration)  
Test Report

Page 2 of 15

Client: TEC164
Reference: 16-0483-01-TRS

Client: Teck; operation WLC AWTF

Sample: LC_WTF_OUT_WS_20160425_N

Collection: collected on 2016/04/25 at 0900 by not given
Receipt: received on 2016/04/26 at 0900 by MC

Containers:

Description: type: water,  collection method: grab

Test:  started on 2016/04/27 ; ended on 2016/05/01

Result:

Sample Client Mortality Comment
Code (%)

control lab control 0
100% 0 none 

Senior Verifier

received 4 x 20 L carboys / 4 x 1 L bottles at 12 °C, in 
good condition with no seals and no initials

The test data and results are authorized and verified correct.
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Result Summary



Trout (Single Concentration)  
Test Report
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Client: TEC164
Reference: 16-0483-01-TRS

Method: Biological Test Method: Reference Method for Determining Acute Lethality of 
Effluents to Rainbow Trout, 2000. Environment Canada, EPS 1/RM/13. 
Second Edition (2000; amended May 2007 and February 2016).

Test type: Trout 96-h Static Acute Test (WTR-ME-041)
Species: Oncorhynchus mykiss

Organism source: Miracle Springs (Batch 20160316TR)
Acclimation: 42 days (must be > 2 weeks)

Stock mortality: 0% (seven days preceding testing)

Sample initial chemistry: pH: 7.7;   EC: 2150 (µS/cm @ 25°C);   DO: 8.4 (mg/L);   temperature: 18 °C
hardness (mg CaC03/L): 895;   colour: colourless;   odour: odourless

Sample holding time: 2 days  (must be ≤ 5 days)
Sample storage: 4 ± 2°C in darkness

Test vessel: The test was conducted in 22 L plastic pails with polyethylene liners 
Test volume: 20 Litres (depth of solution in each test vessel  ≥15cm)

Sample pre-treatment: All test solutions and controls were pre-aerated for 30 minutes at 6.5 ±1 mL/min/L
Dissolved oxygen in full strength sample was 9.1 mg/L after pre-aeration
The sample was not filtered or pH adjusted prior to or during testing

Loading density: 0.17 g/Litre (must be ≤ 0.5 g/Litre)
Control water: Dechlorinated City of Calgary water acclimated to test conditions

Test concentrations: Undiluted sample plus a negative control
Test replicates: One replicate per treatment; 10 fish per replicate

Feeding: Fish are not fed 24 hours before test initiation and no feeding during test
Measurements: pH, conductivity, dissolved oxygen and temperature measured at test

initiation and termination
Aeration: All treatments aerated at 6.5 ±1 mL/min/L by oil-free compressed air

passed through airline tubes connected to disposable air stones 
Lighting: Overhead full spectrum fluorescent lights

Photoperiod: 16h light:8h dark
Test temperature: 15 ± 1°C

Endpoint: Mortality, % mortality at 96-h
Test validity: The control had 100% survival (must ≥ 90%)

The control had 0 percent (%) stressed behaviour (must ≤ 10%)
Reference toxicant: 96-h test with Potassium Chloride (KCl) initiated March 31, 2016; current results

(96-h LC50 and 95% confidence limits) = 0.50 (0.43-0.55) log (g/L KCl)
historical results: 
(96-h LC50 and 95% confidence limits) = 0.58 (0.49-0.67) log (g/L KCl)

Note: Outlined sections are protocol deviations explained on the comment page; v/v, volume per volume

Test Conditions



Trout (Single Concentration)  
Test Report
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Client: TEC164
Reference: 16-0483-01-TRS

Test Log:

0 1445
1 1215
2 1015
3 1215
4 1020

Chemistry:
Conc. (%) control 100

Day

0 8.1 8.0
4 8.2 8.2

Conductivity (µS/cm @ 25°C)
0 416 2100
4 434 1985

Dissolved Oxygen (mg/L)
0 9.1 9.1
4 8.9 9.0

0 14 14
4 15 15

Number Alive (In brackets number stressed):
Conc. (%) control 100

Day
0 10 10
1 10 10
2 10 10
3 10 10
4 10 10

4 0 0

4 0 0
Stressed (%)

2016/04/30 EP
2016/04/29 BH

2016/05/01 BH/JW

pH (units)

Temperature (oC)

Mortality (%)

2016/04/27 JW/KLO
2016/04/28 BH

Date Day Time Technician

Test Data



Trout (Single Concentration)  
Test Report
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Client: TEC164
Reference: 16-0483-01-TRS

Biology Summary Tables:

1 3.1 0.3 control 3.4
2 3.4 0.4 100 3.5
3 2.9 0.2
4 3.1 0.4
5 3.0 0.3
6 3.0 0.3
7 3.0 0.4
8 2.9 0.3
9 3.0 0.4
10 3.3 0.4

average 3.1 0.3
sd 0.2 0.1

cv(%) 5.3 20.6
Notes: nd, not done; na, not applicable; 
sd, standard deviation; cv(%), coefficient 
of variation

Test Result Comments:
None

Data Analysis:
None

Protocol Deviations:
None

Group Wet 
Weight (g)

Control 
Fish

Length 
(cm)

Wet 
Weight(g) Sample

Test Data

Comments/Statistics



Daphnia  (Single Concentration)
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Client: TEC164
Reference: 16-0483-01-DAS

Client: Teck; operation WLC AWTF

Sample: LC_WTF_OUT_WS_20160425_N

Collection: collected on 2016/04/25 at 0900 by not given
Receipt: received on 2016/04/26 at 0900 by MC

Containers:

Description: type: water,  collection method: grab

Test: started on 2016/04/27 ; ended on 2016/04/29

Result:

Sample Client Comment    
Code Mortality (%)  Immobility (%)

control lab control 0 0   
100 10 13 none

Notes: sd, sample standard deviation; cv, coefficient of variation; nd, not done; na, not applicable;

 

 

Senior Verifier

Average

received 4 x 20 L carboys / 4 x 1 L bottles at 12 
°C, in good condition with no seals and no 

The test data and results are authorized and verified correct.
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Daphnia  (Single Concentration)
Test Report 
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Client: TEC164
Reference: 16-0483-01-DAS

Method: Biological Test method: Reference Method for Determining Acute Lethality of 
Effluents to Daphnia magna , 2000. Environ. Can., EPS 1/RM/14. 
Second Edition. (December 2000; amended February 2016)

Test type: Daphnia  48-h Static Acute Test (WTR-ME-015)
Species: Daphnia magna

Age: < 24 hours old 
Organism source: in-house culture

Stock mortality: 0%
Culture brood data: 8 days to first brood

16 neonates per average brood

Sample initial chemistry: pH: 7.7;   EC: 2150 (µS/cm @ 25°C);   DO: 8.4 (mg/L);   temperature: 18 °C
hardness (mg CaC03/L): 895;   colour: colourless;   odour: odourless

Sample holding time: 2 days  (must be ≤ 5 days)
Sample storage: 4 ± 2°C in darkness

Test vessel: The tests were conducted in 375 mL glass jars
Test volume: 150 mL

Sample pre-treatment: The sample was not filtered or pH adjusted prior to or during testing
The sample was pre-aerated for 0 minutes (rate of 37.5 ± 12.5 mL/min.L-1)
The hardness of the sample was not adjusted (mg CaCO3/L) prior to or during
testing

Loading density: One daphnid/15 mL (must ≤ 1 organism/15 mL)
Control water: Moderately hard reconstituted water supplemented with vitamin B12 (2 µg/L)

and Na2SeO4 (2 µg/L)

The hardness of the control/dilution water was 83 mg CaCO3/L
Test concentrations: Undiluted sample plus a negative control

Test replicates: Three replicates per treatment, 10 daphnids per replicate
Feeding: None
Aeration: None

Measurements: pH, conductivity, dissolved oxygen and temperature at test initiation and
termination

Lighting: Cool white fluorescent lights
Photoperiod: 16h light:8h dark

Test temperature: 20 ± 2°C

Note: Outlined sections are protocol deviations explained on the comment page 

Test Conditions

 



Daphnia  (Single Concentration)
Test Report 
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Client: TEC164
Reference: 16-0483-01-DAS

Endpoint: Mortality, % mortality at 48-h
Immobility, % immobility at 48-h

Test validity: The control had 100% survival (must ≥ 90%)
Control had 0% abnormal behaviour (must ≤ 10%), e.g. immobility 

Reference toxicant: 48-h test with NaCl initiated April 25, 2016; current results
(48-h LC50 and 95% confidence limits) = 0.70 (0.63-0.77) log (g/L NaCl)
historical results:
(48-h LC50 and 95% confidence limits) = 0.77 (0.69-0.85) log (g/L NaCl)

Note: Outlined sections are protocol deviations explained on the comment page 

Test Conditions
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Client: TEC164
Reference: 16-0483-01-DAS

Test Log:

2016/04/27 0 1505
2016/04/28 1 1115
2016/04/29 2 1000

Chemistry: 
Conc (%) control 100
replicate a b c a b c

Day pH (units)
0 7.9 7.9 7.9 7.8 7.9 7.9
2 8.0 8.0 8.0 8.0 8.0 7.9

Conductivity (µS/cm @ 25°C)
0 307 311 308 1888 1933 1935
2 313 319 333 1792 1877 1849

Dissolved Oxygen (mg/L)
0 7.5 7.7 7.7 7.8 8.0 8.0
2 7.6 7.7 7.7 7.9 7.9 7.9

Temperature (oC)
0 20 20 21 21 20 20
2 20 20 20 20 21 21

Biology:
Conc (%) control 100
replicate a b c a b c

Day Number Alive and Behavior (behavior is in brackets) 
1 10 10 10 10(1I) 10 10
2 10 10 10 8(2D) 9(1I,3D) 10(2D)

Notes: F, floating; I, immobile; B, stuck on bubble; D, caught in debris

Mortality (%)
2 0 0 0 20 10 0

Immobility (%)
2 0 0 0 20 20 0

JW
EP

Date Technician

JN/EP

Day Time

Test Data



Daphnia  (Single Concentration)
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Client: TEC164
Reference: 16-0483-01-DAS

Test Result Comments:
None

Data Analysis:
None

Protocol Deviations:
None

Comments/Statistics
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Client: TEC164
Reference: 16-0483-01-DAS

Client: Teck; operation WLC AWTF

Sample: LC_WTF_OUT_WS_20160425_N

Collection: collected on 2016/04/25 at 0900 by not given
Receipt: received on 2016/04/26 at 0900 by MC

Containers:

Description: type: water,  collection method: grab

Test: started on 2016/04/27 ; ended on 2016/04/29

Result:

Sample Client Comment    
Code Mortality (%)  Immobility (%)

control lab control 0 0   
100 LC_WTF_OUT_WS 0 0 none

Notes: sd, sample standard deviation; cv, coefficient of variation; nd, not done; na, not applicable;

 

 

received 4 x 20 L carboys / 4 x 1 L bottles at 12 
°C, in good condition with no seals and no 

Average

The test data and results are authorized and verified correct.
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Daphnia  (Single Concentration)
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Client: TEC164
Reference: 16-0483-01-DAS

Method: Biological Test method: Reference Method for Determining Acute Lethality of 
Effluents to Daphnia magna , 2000. Environ. Can., EPS 1/RM/14. 
Second Edition. (December 2000; amended February 2016)

Test type: Daphnia  48-h Static Acute Test (WTR-ME-015)
Species: Daphnia magna

Age: < 24 hours old 
Organism source: in-house culture

Stock mortality: 0%
Culture brood data: 8 days to first brood

16 neonates per average brood

Sample initial chemistry: pH: 7.7;   EC: 2150 (µS/cm @ 25°C);   DO: 8.4 (mg/L);   temperature: 18 °C
hardness (mg CaC03/L): 895;   colour: colourless;   odour: odourless

Sample holding time: 2 days  (must be ≤ 5 days)
Sample storage: 4 ± 2°C in darkness

Test vessel: The tests were conducted in 375 mL glass jars
Test volume: 150 mL

Sample pre-treatment: The sample was not filtered or pH adjusted prior to or during testing
The sample was pre-aerated for 0 minutes (rate of 37.5 ± 12.5 mL/min.L-1)
The hardness of the sample was not adjusted (mg CaCO3/L) prior to or during
testing

Loading density: One daphnid/15 mL (must ≤ 1 organism/15 mL)
Control water: Moderately hard reconstituted water supplemented with vitamin B12 (2 µg/L)

and Na2SeO4 (2 µg/L)

The hardness of the control/dilution water was 83 mg CaCO3/L
Test concentrations: Undiluted sample plus a negative control

Test replicates: Three replicates per treatment, 10 daphnids per replicate
Feeding: None
Aeration: None

Measurements: pH, conductivity, dissolved oxygen and temperature at test initiation and
termination

Lighting: Cool white fluorescent lights
Photoperiod: 16h light:8h dark

Test temperature: 10 ± 2°C

Note: Outlined sections are protocol deviations explained on the comment page 

Test Conditions

 



Daphnia  (Single Concentration)
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Client: TEC164
Reference: 16-0483-01-DAS

Endpoint: Mortality, % mortality at 48-h
Immobility, % immobility at 48-h

Test validity: The control had 100% survival (must ≥ 90%)
Control had 0% abnormal behaviour (must ≤ 10%), e.g. immobility 

Reference toxicant: 48-h test with NaCl initiated April 25, 2016; current results
(48-h LC50 and 95% confidence limits) = 0.70 (0.63-0.77) log (g/L NaCl)
historical results:
(48-h LC50 and 95% confidence limits) = 0.77 (0.69-0.85) log (g/L NaCl)

Note: Outlined sections are protocol deviations explained on the comment page 

Test Conditions
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Client: TEC164
Reference: 16-0483-01-DAS

Test Log:

2016/04/27 0 1510
2016/04/28 1 1115
2016/04/29 2 0950

Chemistry: 
Conc (%) control 100
replicate a b c a b c

Day pH (units)
0 7.8 7.9 7.9 7.7 7.7 7.7
2 7.9 7.9 7.9 8.2 8.2 8.3

Conductivity (µS/cm @ 25°C)
0 308 317 319 1951 1948 1971
2 314 320 324 1807 1926 1968

Dissolved Oxygen (mg/L)
0 8.4 8.4 8.5 8.8 8.8 8.9
2 9.0 8.8 9.0 9.1 9.1 9.2

Temperature (oC)
0 10 10 10 10 10 10
2 13 14 13 13 14 14

Biology:
Conc (%) control 100
replicate a b c a b c

Day Number Alive and Behavior (behavior is in brackets) 
1 10 10 10 10 10 10
2 10 10 10 10 10 10

Notes: F, floating; I, immobile; B, stuck on bubble; D, caught in debris

Mortality (%)
2 0 0 0 0 0 0

Immobility (%)
2 0 0 0 0 0 0

EP
JW

Date Day Time Technician

JN/EP

Test Data



Daphnia  (Single Concentration)
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Client: TEC164
Reference: 16-0483-01-DAS

Test Result Comments:
None

Data Analysis:
None

Protocol Deviations:
The test temperature was 10 +/- 2OC, as requested by the client. Test temperature at test completion 
was higher due to solutions being out of 10 degree chamber prior to takedown. Test chamber 
temperature was set to 10 +/- 2OC

Comments/Statistics



GENERAL TERMS AND CONDITIONS: 

These terms and conditions are incorporated into and form part of the Chain of Custody between HydroQual Laboratories Ltd. (“HydroQual”) and the party named in the Chain of 

Custody (the “Client”). 

1. Definitions: Capitalized terms shall have the definition ascribed as such in these General Terms and Conditions and the Chain of Custody. 

2. The Services: HydroQual will provide the Services to the Client as listed and described in the Chain of Custody.  

3. Prices: HydroQual may review and change all prices, fees, surcharges or other charges as set out in proposals and/or price quotations if there are changes to HydroQual’s cost beyond HydroQual’s control, including 

changes in legislative requirements, Client variations of sample numbers and Client requests for changes to standard reporting requirements. Notwithstanding condition 3, all quotations are reviewed and updated on a 

yearly basis.  

4. Payment Terms: The Client shall pay HydroQual within 30 days of the invoice date as provided by HydroQual. HydroQual may, for reasonable business reasons, require the Client to arrange for payment in advance. 

5. Quotation Numbers: The Client shall provide the proposal and/or price quotation number to HydroQual (where applicable) to ensure correct pricing. 

6. Taxes: Applicable taxes are not included in prices, surcharges and additional fees and will be added at the time of invoicing. 

7. No Guarantee of Results: The Client is responsible for informing itself on the limitation of the results and acknowledges that the results are not guaranteed. 

8. Standard of Care: HydroQual will use reasonable care and diligence as required by the laws of the province or territory where the sample is tested, subject to that level of care and skill ordinarily exercised by other 

laboratories currently practicing under similar conditions in the same locality, subject to the time limits and financial, physical or other constraints applicable to the Services. No warranty, express or implied, is made. 

9. Storage: Where possible, HydroQual will store samples until a final report is issued to the Client, after which time HydroQual may discard the sample. 

10. Holds: If the Client requests a sample be placed on hold, HydroQual will store the sample for the mutually agreed upon written time and price, after which HydroQual will invoice the Client and discard the sample. 

11. Archives: If the Client requests a sample be archived, HydroQual will store the sample for  a mutually agreed upon written time frame and price, after which HydroQual will invoice the Client and discard the sample. 

12. Handling Protocol: Legal sample handling protocol must be arranged, and provided in writing, before samples are collected. HydroQual will provide a price quotation for legal sample protocol. Samples processed under 

legal protocol are stored indefinitely, subject to a storage charge as advised by HydroQual. 

13. Samples: The quality, condition, content and source of samples stored and tested are not known to HydroQual except as declared and described on the Chain of Custody  completed and submitted by the Client and 

accompanying the sample. 

14. Risk of Loss: HydroQual will use reasonable care to protect samples during storage, however, all samples are stored at the Client’s risk and the Client is responsible for obtaining appropriate insurance, if desired. The 

Client acknowledges that during the performance of the Services samples may be altered, lost, damaged or destroyed and the client forever releases HydroQual from any and all claims the Client may have for any loss or 

damage to the sample. 

15. Environmental: the Client must comply with all applicable environmental legislation, including labeling all hazardous samples to comply with Canada's Workplace Hazardous Materials Information System and the Alberta 

Transfer of Dangerous Goods regulations, and must provide appropriate material safety data sheets that include the nature of the hazard and a contact name and phone number to call for information. The Client shall 

defend, indemnify and hold harmless HydroQual for all loss or damages, including any fine or cost of complying with an order of any government authority, resulting from the Client’s breach of this paragraph. 

16. Hazardous Materials Disposal: HydroQual may return, at the Client’s cost, hazardous material to the Client for disposal. 

17. Hazardous Materials Surcharge: HydroQual may apply an additional surcharge for handling of hazardous samples or samples with Naturally Occurring Radioactive Materials (“NORM”), such as and including without 

limitation, H2S and CN. 

18. Sample Containers: HydroQual may ship sample containers to the Client’s location by the most cost effective means using HydroQual’s preferred courier suppliers, within the specified project timeline. Shipping will be 

charged back to the Client. 

19. Additional Charges: HydroQual may charge the Client:  

(a) for pick-up and delivery services when provided subject in each instance to a minimum charge of $50.00; and, 

(b) for rush service (processing samples and/or reporting). 

20. Large Bottle Orders: The Client shall provide HydroQual with not less than 24 hours’ notice for large bottle orders.  

21. Re-Tests: HydroQual reserves the right to re-test any samples that remain in HydroQual’s possession. Re-tests requested by the Client may be charged to Client and Client agrees to pay for such charges. 

22. Waiver: The Client is responsible for making any assessment regarding the suitability of the Services and the intended results for the Client’s purposes and waives any and all claims against HydroQual that the Client may 

have against HydroQual as a result of the interpretation of the results provided to the Client. The Client shall defend, indemnify and save harmless HydroQual for any and all claims made by any third party against 

HydroQual in respect of all losses however arising from the performance of the Services or the use of any report provided in the performance of the Services. 

23. LIMITATION OF LIABILITY: IN NO EVENT SHALL HYDROQUAL BE RESPONSIBLE FOR ANY CONSEQUENTIAL, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY OR PUNITIVE DAMAGES, WHETHER 

FORESEEABLE OR UNFORESEEABLE (INCLUDING CLAIMS FOR LOSS OF PROFITS OR REVENUE OR LOSSES CAUSED BY STOPPAGE OF OTHER WORK OR IMPAIRMENT OF OTHER ASSETS) INCURRED 

BY THE CLIENT ARISING OUT OF BREACH OR FAILURE OF EXPRESS OF IMPLIED WARRANTY, BREACH OF CONTRACT, BREACH OF WARRANTY, MISREPRESENTATION, NEGLIGENCE, STRICT LIABILITY 

IN TORT OR OTHERWISE. IN ANY EVENT, THE LIABILITY OF HYDROQUAL TO THE CLIENT SHALL BE LIMITED TO THE COST OF TESTING THE SAMPLE AS REQUESTED IN THE CHAIN OF CUSTODY 

UNDER WHICH THE SAMPLE WAS ORIGINALLY DEPOSITED. FOR THE PURPOSES OF THIS PARAGRAPH AND PARAGRAPHS 7, 14, 15, 22, AND 24, AS APPLICABLE, “HYDROQUAL” INCLUDES WITHOUT 

LIMITATIONS ITS DIRECTORS, OFFICERS, EMPLOYEES AND AFFILIATES AND THE “CLIENT” INCLUDES WITHOUT LIMITATION ANY THIRD PARTY THAT MAY HAVE A CLAIM AGAINST HYDROQUAL 

THROUGH THE CLIENT. 

24. Notice of Liability: Notwithstanding paragraph 23, HydroQual shall not be liable to the Client unless the Client provides notice in writing to HydroQual of such loss or damage, together with full particulars thereof, within 30 

days of the Client’s receipt of the report of the analysis of the sample giving rise to such liability. The provisions of this paragraph allocate the risk between the Client and HydroQual, and the fees to be paid by the Client to 

HydroQual reflect this allocation of any such risks and the limitations of liability in these General Terms and Conditions.  

25. Entire Agreement: These General Terms and Conditions, the Chain of Custody and price quotations constitute the entire agreement between the parties and supersede and take precedence over any terms and 

conditions contained in any documentation provided by the Client. HydroQual’s execution of any subsequent documentation from the Client only acknowledges receipt and not acceptance of any terms or conditions therein 

unless expressly stipulated otherwise by HydroQual. If there is a conflict between these General Terms and Conditions and any other document, these General Terms and Conditions prevail.  
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Client: TEC164
Reference: 16-0518-01-TRS

Client: Teck; operation WLC AWTF

Sample: LC_WTF_OUT_WS_20160502_N

Collection: collected on 2016/05/02 at 0900 by not given
Receipt: received on 2016/05/03 at 1130 by MC

Containers:

Description: type: water,  collection method: grab

Test:  started on 2016/05/04 ; ended on 2016/05/08

Result:

Sample Client Mortality Comment
Code (%)

control lab control 0
100% 0 none 

Senior Verifier

received 4 x 20 L carboys / 4 x 1 L bottle at 13 °C, in 
good condition with no seals and no initials

The test data and results are authorized and verified correct.
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Client: TEC164
Reference: 16-0518-01-TRS

Method: Biological Test Method: Reference Method for Determining Acute Lethality of 
Effluents to Rainbow Trout, 2000. Environment Canada, EPS 1/RM/13. 
Second Edition (2000; amended May 2007 and February 2016).

Test type: Trout 96-h Static Acute Test (WTR-ME-041)
Species: Oncorhynchus mykiss

Organism source: Miracle Springs (Batch 20160316TR)
Acclimation: 49 days (must be > 2 weeks)

Stock mortality: 0.2% (seven days preceding testing)

Sample initial chemistry: pH: 7.4;   EC: 1755 (µS/cm @ 25°C);   DO: 8.5 (mg/L);   temperature: 17 °C
hardness (mg CaC03/L): 804;   colour: colourless;   odour: odourless

Sample holding time: 2 days  (must be ≤ 5 days)
Sample storage: 4 ± 2°C in darkness

Test vessel: The test was conducted in 22 L plastic pails with polyethylene liners 
Test volume: 20 Litres (depth of solution in each test vessel  ≥15cm)

Sample pre-treatment: All test solutions and controls were pre-aerated for 30 minutes at 6.5 ±1 mL/min/L
Dissolved oxygen in full strength sample was 9 mg/L after pre-aeration
The sample was not filtered or pH adjusted prior to or during testing

Loading density: 0.215 g/Litre (must be ≤ 0.5 g/Litre)
Control water: Dechlorinated City of Calgary water acclimated to test conditions

Test concentrations: Undiluted sample plus a negative control
Test replicates: One replicate per treatment; 10 fish per replicate

Feeding: Fish are not fed 24 hours before test initiation and no feeding during test
Measurements: pH, conductivity, dissolved oxygen and temperature measured at test

initiation and termination
Aeration: All treatments aerated at 6.5 ±1 mL/min/L by oil-free compressed air

passed through airline tubes connected to disposable air stones 
Lighting: Overhead full spectrum fluorescent lights

Photoperiod: 16h light:8h dark
Test temperature: 15 ± 1°C

Endpoint: Mortality, % mortality at 96-h
Test validity: The control had 100% survival (must ≥ 90%)

The control had 0 percent (%) stressed behaviour (must ≤ 10%)
Reference toxicant: 96-h test with Potassium Chloride (KCl) initiated April 27, 2016; current results

(96-h LC50 and 95% confidence limits) = 0.43 (0.34-0.51) log (g/L KCl)
historical results: 
(96-h LC50 and 95% confidence limits) = 0.56 (0.46-0.37) log (g/L KCl)

Note: Outlined sections are protocol deviations explained on the comment page; v/v, volume per volume

Test Conditions
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Client: TEC164
Reference: 16-0518-01-TRS

Test Log:

0 1000
1 0820
2 0940
3 0930
4 1050

Chemistry:
Conc. (%) control 100

Day

0 7.9 7.6
4 8.2 8.1

Conductivity (µS/cm @ 25°C)
0 443 1815
4 459 1664

Dissolved Oxygen (mg/L)
0 9.0 9.0
4 8.6 8.7

0 15 15
4 15 15

Number Alive (In brackets number stressed):
Conc. (%) control 100

Day
0 10 10
1 10 10
2 10 10
3 10 10
4 10 10

4 0 0

4 0 0
Stressed (%)

2016/05/07 KLO
2016/05/06 BH

2016/05/08 BH/JW

pH (units)

Temperature (oC)

Mortality (%)

2016/05/04 EP/JN
2016/05/05 CB/KLO

Date Day Time Technician

Test Data



Trout (Single Concentration)  
Test Report
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Client: TEC164
Reference: 16-0518-01-TRS

Biology Summary Tables:

1 3.2 0.4 control 4.3
2 3.7 0.7 100 3.4
3 3.1 0.4
4 3.4 0.5
5 3.2 0.4
6 2.9 0.3
7 3.2 0.4
8 3.1 0.3
9 3.3 0.5
10 3.3 0.4

average 3.2 0.4
sd 0.2 0.1

cv(%) 6.5 27.0
Notes: nd, not done; na, not applicable; 
sd, standard deviation; cv(%), coefficient 
of variation

Test Result Comments:

Data Analysis:
None

Protocol Deviations:
None

Group Wet 
Weight (g)

Control 
Fish

The result of the reference toxicant test initiated on 2016/04/27 was outside the warning limit. This 
is expected to happen 5% of the time. An investigation occurred and all testing and culturing 
procedures were followed appropriately.

Length 
(cm)

Wet 
Weight(g) Sample

Test Data

Comments/Statistics
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Client: TEC164
Reference: 16-0518-01-DAS

Client: Teck; operation WLC AWTF

Sample: LC_WTF_OUT_WS_20160502_N

Collection: collected on 2016/05/02 at 0900 by not given
Receipt: received on 2016/05/03 at 1130 by MC

Containers:

Description: type: water,  collection method: grab

Test: started on 2016/05/04 ; ended on 2016/05/06

Result:

Sample Client Comment    
Code Mortality (%)  Immobility (%)

control lab control 0 0   
100 7 7 none

Notes: sd, sample standard deviation; cv, coefficient of variation; nd, not done; na, not applicable;

 

 

Senior Verifier

Average

received 4 x 20 L carboys / 4 x 1 L bottle at 13 
°C, in good condition with no seals and no 

The test data and results are authorized and verified correct.

LC_WTF_OUT_W
S_20160502_N

0

25

50

75

100

control 100

Re
sp

on
se

 (%
)

Concentration (%) Mortality

Immobility

 

Result Summary



Daphnia  (Single Concentration)
Test Report 

Page 6 of 14

Client: TEC164
Reference: 16-0518-01-DAS

Method: Biological Test method: Reference Method for Determining Acute Lethality of 
Effluents to Daphnia magna , 2000. Environ. Can., EPS 1/RM/14. 
Second Edition. (December 2000; amended February 2016)

Test type: Daphnia  48-h Static Acute Test (WTR-ME-015)
Species: Daphnia magna

Age: < 24 hours old 
Organism source: in-house culture

Stock mortality: 0%
Culture brood data: 8 days to first brood

16 neonates per average brood

Sample initial chemistry: pH: 7.4;   EC: 1755 (µS/cm @ 25°C);   DO: 8.5 (mg/L);   temperature: 17 °C
hardness (mg CaC03/L): 804;   colour: colourless;   odour: odourless

Sample holding time: 2 days  (must be ≤ 5 days)
Sample storage: 4 ± 2°C in darkness

Test vessel: 375 mL glass vessels
Test volume: 150 mL

Sample pre-treatment: The sample was not filtered or pH adjusted prior to or during testing
The sample was pre-aerated for 0 minutes (rate of 37.5 ± 12.5 mL/min.L-1)
The hardness of the sample was not adjusted (mg CaCO3/L) prior to or during
testing

Loading density: One daphnid/15 mL (must ≤ 1 organism/15 mL)
Control water: Moderately hard reconstituted water supplemented with vitamin B12 (2 µg/L)

and Na2SeO4 (2 µg/L)

The hardness of the control/dilution water was 86mg CaCO3/L
Test concentrations: Undiluted sample plus a negative control

Test replicates: Three replicates per treatment, 10 daphnids per replicate
Feeding: None
Aeration: None

Measurements: pH, conductivity, dissolved oxygen and temperature at test initiation and
termination

Lighting: Cool white fluorescent lights
Photoperiod: 16h light:8h dark

Test temperature: 20 ± 2°C

Note: Outlined sections are protocol deviations explained on the comment page 

Test Conditions
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Client: TEC164
Reference: 16-0518-01-DAS

Endpoint: Mortality, % mortality at 48-h
Immobility, % immobility at 48-h

Test validity: The control had 100% survival (must ≥ 90%)
Control had 0% abnormal behaviour (must ≤ 10%), e.g. immobility 

Reference toxicant: 48-h test with NaCl initiated April 25, 2016; current results
(48-h LC50 and 95% confidence limits) = 0.70 (0.63-0.77) log (g/L NaCl)
historical results:
(48-h LC50 and 95% confidence limits) = 0.77 (0.69-0.85) log (g/L NaCl)

Note: Outlined sections are protocol deviations explained on the comment page 

Test Conditions
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Client: TEC164
Reference: 16-0518-01-DAS

Test Log:

2016/05/04 0 1550
2016/05/05 1 1000
2016/05/06 2 0930

Chemistry: 
Conc (%) control 100
replicate a b c a b c

Day pH (units)
0 7.8 7.9 7.9 7.6 7.6 7.6
2 7.8 8.0 8.0 8.0 8.0 8.0

Conductivity (µS/cm @ 25°C)
0 301 321 324 1795 1837 1847
2 302 325 327 1655 1737 1749

Dissolved Oxygen (mg/L)
0 8.0 8.0 8.0 8.2 8.2 8.2
2 7.9 7.9 7.9 7.5 7.7 7.7

Temperature (oC)
0 19 19 19 19 19 19
2 20 20 20 20 20 20

Biology:
Conc (%) control 100
replicate a b c a b c

Day Number Alive and Behavior (behavior is in brackets) 
1 10 10 10 10(5D) 10(5D) 10(4D)
2 10 10 10 10(1D) 8(3D) 10(3D)

Notes: F, floating; I, immobile; B, stuck on bubble; D, caught in debris

Mortality (%)
2 0 0 0 0 20 0

Immobility (%)
2 0 0 0 0 20 0

JW/KLO
HS

Date Technician

JW/EP

Day Time

Test Data
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Client: TEC164
Reference: 16-0518-01-DAS

Test Result Comments:
Daphnids clumped together in debris on day 1, could not free from debris on day 2 takedown 

Data Analysis:
None

Protocol Deviations:
None

Comments/Statistics
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Client: TEC164
Reference: 16-0518-01-DAS

Client: Teck; operation WLC AWTF

Sample: LC_WTF_OUT_WS_20160502_N

Collection: collected on 2016/05/02 at 0900 by not given
Receipt: received on 2016/05/03 at 1130 by MC

Containers:

Description: type: water,  collection method: grab

Test: started on 2016/05/04 ; ended on 2016/05/06

Result:

Sample Client Comment    
Code Mortality (%)  Immobility (%)

control lab control 0 0   
100 0 0 none

Notes: sd, sample standard deviation; cv, coefficient of variation; nd, not done; na, not applicable;

 

 

received 4 x 20 L carboys / 4 x 1 L bottle at 13 
°C, in good condition with no seals and no 

Average

The test data and results are authorized and verified correct.
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Client: TEC164
Reference: 16-0518-01-DAS

Method: Biological Test method: Reference Method for Determining Acute Lethality of 
Effluents to Daphnia magna , 2000. Environ. Can., EPS 1/RM/14. 
Second Edition. (December 2000; amended February 2016)

Test type: Daphnia  48-h Static Acute Test (WTR-ME-015)
Species: Daphnia magna

Age: < 24 hours old 
Organism source: in-house culture

Stock mortality: 0%
Culture brood data: 8 days to first brood

16 neonates per average brood

Sample initial chemistry: pH: 7.4;   EC: 1755 (µS/cm @ 25°C);   DO: 8.5 (mg/L);   temperature: 17 °C
hardness (mg CaC03/L): 804;   colour: colourless;   odour: odourless

Sample holding time: 2 days  (must be ≤ 5 days)
Sample storage: 4 ± 2°C in darkness

Test vessel: 385 mL plastic vessels
Test volume: 150 mL

Sample pre-treatment: The sample was not filtered or pH adjusted prior to or during testing
The sample was pre-aerated for 0 minutes (rate of 37.5 ± 12.5 mL/min.L-1)
The hardness of the sample was not adjusted (mg CaCO3/L) prior to or during
testing

Loading density: One daphnid/15 mL (must ≤ 1 organism/15 mL)
Control water: Moderately hard reconstituted water supplemented with vitamin B12 (2 µg/L)

and Na2SeO4 (2 µg/L)

The hardness of the control/dilution water was 86 mg CaCO3/L
Test concentrations: Undiluted sample plus a negative control

Test replicates: Three replicates per treatment, 10 daphnids per replicate
Feeding: None
Aeration: None

Measurements: pH, conductivity, dissolved oxygen and temperature at test initiation and
termination

Lighting: Cool white fluorescent lights
Photoperiod: 16h light:8h dark

Test temperature: 10 ± 2°C

Note: Outlined sections are protocol deviations explained on the comment page 

Test Conditions
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Client: TEC164
Reference: 16-0518-01-DAS

Endpoint: Mortality, % mortality at 48-h
Immobility, % immobility at 48-h

Test validity: The control had 100% survival (must ≥ 90%)
Control had 0% abnormal behaviour (must ≤ 10%), e.g. immobility 

Reference toxicant: 48-h test with NaCl initiated April 25, 2016; current results
(48-h LC50 and 95% confidence limits) = 0.70 (0.63-0.77) log (g/L NaCl)
historical results:
(48-h LC50 and 95% confidence limits) = 0.77 (0.69-0.85) log (g/L NaCl)

Note: Outlined sections are protocol deviations explained on the comment page 

Test Conditions
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Client: TEC164
Reference: 16-0518-01-DAS

Test Log:

2016/05/04 0 1550
2016/05/05 1 1000
2016/05/06 2 0930

Chemistry: 
Conc (%) control 100
replicate a b c a b c

Day pH (units)
0 8.0 8.0 8.0 7.6 7.6 7.6
2 7.8 7.9 7.9 8.2 8.2 8.2

Conductivity (µS/cm @ 25°C)
0 307 328 330 1758 1872 1890
2 313 328 330 1779 1819 1823

Dissolved Oxygen (mg/L)
0 7.7 7.8 7.8 7.7 7.8 7.9
2 8.9 8.8 8.9 8.9 8.8 8.8

Temperature (oC)
0 12 12 12 12 12 12
2 12 12 12 12 12 12

Biology:
Conc (%) control 100
replicate a b c a b c

Day Number Alive and Behavior (behavior is in brackets) 
1 10 10 10 10(10D,10I)10(10D,10I)10(10D,10I)
2 10 10 10 10 10(3D) 10(3D)

Notes: F, floating; I, immobile; B, stuck on bubble; D, caught in debris

Mortality (%)
2 0 0 0 0 0 0

Immobility (%)
2 0 0 0 0 0 0

HS
JW/KLO

Date Day Time Technician

JW/EP

Test Data
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Client: TEC164
Reference: 16-0518-01-DAS

Test Result Comments:
Day 1: Daphnids clumped together in debris; immobile because they are clumped
Day 2: Tried to unclump, some DA still stuck in debris 

Data Analysis:
None

Protocol Deviations:
The test temperature was 10 +/- 2OC, as requested by the client 

Comments/Statistics



GENERAL TERMS AND CONDITIONS: 

These terms and conditions are incorporated into and form part of the Chain of Custody between HydroQual Laboratories Ltd. (“HydroQual”) and the party named in the Chain of 

Custody (the “Client”). 

1. Definitions: Capitalized terms shall have the definition ascribed as such in these General Terms and Conditions and the Chain of Custody. 

2. The Services: HydroQual will provide the Services to the Client as listed and described in the Chain of Custody.  

3. Prices: HydroQual may review and change all prices, fees, surcharges or other charges as set out in proposals and/or price quotations if there are changes to HydroQual’s cost beyond HydroQual’s control, including 

changes in legislative requirements, Client variations of sample numbers and Client requests for changes to standard reporting requirements. Notwithstanding condition 3, all quotations are reviewed and updated on a 

yearly basis.  

4. Payment Terms: The Client shall pay HydroQual within 30 days of the invoice date as provided by HydroQual. HydroQual may, for reasonable business reasons, require the Client to arrange for payment in advance. 

5. Quotation Numbers: The Client shall provide the proposal and/or price quotation number to HydroQual (where applicable) to ensure correct pricing. 

6. Taxes: Applicable taxes are not included in prices, surcharges and additional fees and will be added at the time of invoicing. 

7. No Guarantee of Results: The Client is responsible for informing itself on the limitation of the results and acknowledges that the results are not guaranteed. 

8. Standard of Care: HydroQual will use reasonable care and diligence as required by the laws of the province or territory where the sample is tested, subject to that level of care and skill ordinarily exercised by other 

laboratories currently practicing under similar conditions in the same locality, subject to the time limits and financial, physical or other constraints applicable to the Services. No warranty, express or implied, is made. 

9. Storage: Where possible, HydroQual will store samples until a final report is issued to the Client, after which time HydroQual may discard the sample. 

10. Holds: If the Client requests a sample be placed on hold, HydroQual will store the sample for the mutually agreed upon written time and price, after which HydroQual will invoice the Client and discard the sample. 

11. Archives: If the Client requests a sample be archived, HydroQual will store the sample for  a mutually agreed upon written time frame and price, after which HydroQual will invoice the Client and discard the sample. 

12. Handling Protocol: Legal sample handling protocol must be arranged, and provided in writing, before samples are collected. HydroQual will provide a price quotation for legal sample protocol. Samples processed under 

legal protocol are stored indefinitely, subject to a storage charge as advised by HydroQual. 

13. Samples: The quality, condition, content and source of samples stored and tested are not known to HydroQual except as declared and described on the Chain of Custody  completed and submitted by the Client and 

accompanying the sample. 

14. Risk of Loss: HydroQual will use reasonable care to protect samples during storage, however, all samples are stored at the Client’s risk and the Client is responsible for obtaining appropriate insurance, if desired. The 

Client acknowledges that during the performance of the Services samples may be altered, lost, damaged or destroyed and the client forever releases HydroQual from any and all claims the Client may have for any loss or 

damage to the sample. 

15. Environmental: the Client must comply with all applicable environmental legislation, including labeling all hazardous samples to comply with Canada's Workplace Hazardous Materials Information System and the Alberta 

Transfer of Dangerous Goods regulations, and must provide appropriate material safety data sheets that include the nature of the hazard and a contact name and phone number to call for information. The Client shall 

defend, indemnify and hold harmless HydroQual for all loss or damages, including any fine or cost of complying with an order of any government authority, resulting from the Client’s breach of this paragraph. 

16. Hazardous Materials Disposal: HydroQual may return, at the Client’s cost, hazardous material to the Client for disposal. 

17. Hazardous Materials Surcharge: HydroQual may apply an additional surcharge for handling of hazardous samples or samples with Naturally Occurring Radioactive Materials (“NORM”), such as and including without 

limitation, H2S and CN. 

18. Sample Containers: HydroQual may ship sample containers to the Client’s location by the most cost effective means using HydroQual’s preferred courier suppliers, within the specified project timeline. Shipping will be 

charged back to the Client. 

19. Additional Charges: HydroQual may charge the Client:  

(a) for pick-up and delivery services when provided subject in each instance to a minimum charge of $50.00; and, 

(b) for rush service (processing samples and/or reporting). 

20. Large Bottle Orders: The Client shall provide HydroQual with not less than 24 hours’ notice for large bottle orders.  

21. Re-Tests: HydroQual reserves the right to re-test any samples that remain in HydroQual’s possession. Re-tests requested by the Client may be charged to Client and Client agrees to pay for such charges. 

22. Waiver: The Client is responsible for making any assessment regarding the suitability of the Services and the intended results for the Client’s purposes and waives any and all claims against HydroQual that the Client may 

have against HydroQual as a result of the interpretation of the results provided to the Client. The Client shall defend, indemnify and save harmless HydroQual for any and all claims made by any third party against 

HydroQual in respect of all losses however arising from the performance of the Services or the use of any report provided in the performance of the Services. 

23. LIMITATION OF LIABILITY: IN NO EVENT SHALL HYDROQUAL BE RESPONSIBLE FOR ANY CONSEQUENTIAL, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY OR PUNITIVE DAMAGES, WHETHER 

FORESEEABLE OR UNFORESEEABLE (INCLUDING CLAIMS FOR LOSS OF PROFITS OR REVENUE OR LOSSES CAUSED BY STOPPAGE OF OTHER WORK OR IMPAIRMENT OF OTHER ASSETS) INCURRED 

BY THE CLIENT ARISING OUT OF BREACH OR FAILURE OF EXPRESS OF IMPLIED WARRANTY, BREACH OF CONTRACT, BREACH OF WARRANTY, MISREPRESENTATION, NEGLIGENCE, STRICT LIABILITY 

IN TORT OR OTHERWISE. IN ANY EVENT, THE LIABILITY OF HYDROQUAL TO THE CLIENT SHALL BE LIMITED TO THE COST OF TESTING THE SAMPLE AS REQUESTED IN THE CHAIN OF CUSTODY 

UNDER WHICH THE SAMPLE WAS ORIGINALLY DEPOSITED. FOR THE PURPOSES OF THIS PARAGRAPH AND PARAGRAPHS 7, 14, 15, 22, AND 24, AS APPLICABLE, “HYDROQUAL” INCLUDES WITHOUT 

LIMITATIONS ITS DIRECTORS, OFFICERS, EMPLOYEES AND AFFILIATES AND THE “CLIENT” INCLUDES WITHOUT LIMITATION ANY THIRD PARTY THAT MAY HAVE A CLAIM AGAINST HYDROQUAL 

THROUGH THE CLIENT. 

24. Notice of Liability: Notwithstanding paragraph 23, HydroQual shall not be liable to the Client unless the Client provides notice in writing to HydroQual of such loss or damage, together with full particulars thereof, within 30 

days of the Client’s receipt of the report of the analysis of the sample giving rise to such liability. The provisions of this paragraph allocate the risk between the Client and HydroQual, and the fees to be paid by the Client to 

HydroQual reflect this allocation of any such risks and the limitations of liability in these General Terms and Conditions.  

25. Entire Agreement: These General Terms and Conditions, the Chain of Custody and price quotations constitute the entire agreement between the parties and supersede and take precedence over any terms and 

conditions contained in any documentation provided by the Client. HydroQual’s execution of any subsequent documentation from the Client only acknowledges receipt and not acceptance of any terms or conditions therein 

unless expressly stipulated otherwise by HydroQual. If there is a conflict between these General Terms and Conditions and any other document, these General Terms and Conditions prevail.  
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Client: TEC164
Reference: 16-0559-01-TRS

Client: Teck Coal Ltd.; operation WLC AWTF

Sample: LC_BFWB_OUT_SP21_20160502_N

Collection: collected on 2016/05/09 at 0900 by not given
Receipt: received on 2016/05/10 at 1120 by MC

Containers:

Description: type: water,  collection method: grab

Test:  started on 2016/05/10 ; ended on 2016/05/15

Result:

Sample Client Mortality Comment
Code (%)

control lab control 0
100% 0 none 

received 4 x 20 L carboys / 4 x 1 L bottle at 12 °C, in 
good conditiob with no seals and no initials

The test data and results are authorized and verified correct.
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Client: TEC164
Reference: 16-0559-01-TRS

Method: Biological Test Method: Reference Method for Determining Acute Lethality of 
Effluents to Rainbow Trout, 2000. Environment Canada, EPS 1/RM/13. 
Second Edition (2000; amended May 2007 and February 2016).

Test type: Trout 96-h Static Acute Test (WTR-ME-041)
Species: Oncorhynchus mykiss

Organism source: Miracle Springs (Batch 20160413TR)
Acclimation: 28 days (must be > 2 weeks)

Stock mortality: 0.41% (seven days preceding testing)

Sample initial chemistry: pH: 6.8;   EC: 1572 (µS/cm @ 25°C);   DO: 7.4 (mg/L);   temperature: 17 °C
hardness (mg CaC03/L): 601;   colour: colourless;   odour: odourless

Sample holding time: 1 day  (must be ≤ 5 days)
Sample storage: 4 ± 2°C in darkness

Test vessel: The test was conducted in 22 L plastic pails with polyethylene liners 
Test volume: 20 Litres (depth of solution in each test vessel  ≥15cm)

Sample pre-treatment: All test solutions and controls were pre-aerated for 30 minutes at 6.5 ±1 mL/min/L
Dissolved oxygen in full strength sample was 9.1 mg/L after pre-aeration
The sample was not filtered or pH adjusted prior to or during testing

Loading density: 0.16 g/Litre (must be ≤ 0.5 g/Litre)
Control water: Dechlorinated City of Calgary water acclimated to test conditions

Test concentrations: Undiluted sample plus a negative control
Test replicates: One replicate per treatment; 10 fish per replicate

Feeding: Fish are not fed 24 hours before test initiation and no feeding during test
Measurements: pH, conductivity, dissolved oxygen and temperature measured at test

initiation and termination
Aeration: All treatments aerated at 6.5 ±1 mL/min/L by oil-free compressed air

passed through airline tubes connected to disposable air stones 
Lighting: Overhead full spectrum fluorescent lights

Photoperiod: 16h light:8h dark
Test temperature: 15 ± 1°C

Endpoint: Mortality, % mortality at 96-h
Test validity: The control had 100% survival (must ≥ 90%)

The control had 0 percent (%) stressed behaviour (must ≤ 10%)
Reference toxicant: 96-h test with Potassium Chloride (KCl) initiated April 28, 2016; current results

(96-h LC50 and 95% confidence limits) = 0.45 (0.36-0.51) log (g/L KCl)
historical results: 
(96-h LC50 and 95% confidence limits) = 0.55 (0.43-0.68) log (g/L KCl)

Note: Outlined sections are protocol deviations explained on the comment page; v/v, volume per volume

Test Conditions
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Client: TEC164
Reference: 16-0559-01-TRS

Test Log:

0 1045
1 0920
2 0845
3 1010
4 1125

Chemistry:
Conc. (%) control 100

Day

0 8.1 7.7
4 8.2 8.2

Conductivity (µS/cm @ 25°C)
0 460 1708
4 462 1393

Dissolved Oxygen (mg/L)
0 9.1 9.1
4 8.7 8.7

0 14 14
4 15 15

Number Alive (In brackets number stressed):
Conc. (%) control 100

Day
0 10 10
1 10 10
2 10 10
3 10 10
4 10 10

4 0 0

4 0 0

2016/05/10 EP/KLO
2016/05/11 CB

Date Day Time Technician

pH (units)

Temperature (oC)

Mortality (%)

2016/05/13 KLO
2016/05/12 CB

2016/05/14 KLO/JW

Stressed (%)

Test Data
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Client: TEC164
Reference: 16-0559-01-TRS

Biology Summary Tables:

1 2.9 0.3 control 3.2
2 2.9 0.2 100 2.8
3 3.2 0.3
4 3.0 0.3
5 3.3 0.4
6 3.1 0.4
7 3.0 0.3
8 3.2 0.4
9 3.1 0.3
10 3.0 0.3

average 3.1 0.3
sd 0.1 0.1

cv(%) 4.4 19.8
Notes: nd, not done; na, not applicable; 
sd, standard deviation; cv(%), coefficient 
of variation

Test Result Comments:
None

Data Analysis:
None

Protocol Deviations:
None

Length 
(cm)

Wet 
Weight(g) Sample Group Wet 

Weight (g)
Control 

Fish

Test Data

Comments/Statistics
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Client: TEC164
Reference: 16-0559-01-DAS

Client: Teck Coal Ltd.; operation WLC AWTF

Sample: LC_BFWB_OUT_SP21_20160502_N

Collection: collected on 2016/05/09 at 0900 by not given
Receipt: received on 2016/05/10 at 1120 by MC

Containers:

Description: type: water,  collection method: grab

Test: started on 2016/05/10 ; ended on 2016/05/12

Result:

Sample Client Comment    
Code Mortality (%)  Immobility (%)

control lab control 0 0   
100 27 60 none

Notes: sd, sample standard deviation; cv, coefficient of variation; nd, not done; na, not applicable;

 

 

Senior Verifier

Average

received 4 x 20 L carboys / 4 x 1 L bottle at 12 
°C, in good conditiob with no seals and no 

The test data and results are authorized and verified correct.
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Client: TEC164
Reference: 16-0559-01-DAS

Method: Biological Test method: Reference Method for Determining Acute Lethality of 
Effluents to Daphnia magna , 2000. Environ. Can., EPS 1/RM/14. 
Second Edition. (December 2000; amended February 2016)

Test type: Daphnia  48-h Static Acute Test (WTR-ME-015)
Species: Daphnia magna

Age: < 24 hours old 
Organism source: in-house culture

Stock mortality: 0%
Culture brood data: 8 days to first brood

21 neonates per average brood

Sample initial chemistry: pH: 6.8;   EC: 1572 (µS/cm @ 25°C);   DO: 7.4 (mg/L);   temperature: 17 °C
hardness (mg CaC03/L): 601;   colour: colourless;   odour: odourless

Sample holding time: 1 day  (must be ≤ 5 days)
Sample storage: 4 ± 2°C in darkness

Test vessel: 385 mL plastic vessels
Test volume: 150 mL

Sample pre-treatment: The sample was not filtered or pH adjusted prior to or during testing
The sample was pre-aerated for 0 minutes (rate of 37.5 ± 12.5 mL/min.L-1)
The hardness of the sample was not adjusted (mg CaCO3/L) prior to or during
testing

Loading density: One daphnid/15 mL (must ≤ 1 organism/15 mL)
Control water: Moderately hard reconstituted water supplemented with vitamin B12 (2 µg/L)

and Na2SeO4 (2 µg/L)

The hardness of the control/dilution water was 88 mg CaCO3/L
Test concentrations: Undiluted sample plus a negative control

Test replicates: Three replicates per treatment, 10 daphnids per replicate
Feeding: None
Aeration: None

Measurements: pH, conductivity, dissolved oxygen and temperature at test initiation and
termination

Lighting: Cool white fluorescent lights
Photoperiod: 16h light:8h dark

Test temperature: 20 ± 2°C

Note: Outlined sections are protocol deviations explained on the comment page 

Test Conditions

 



Daphnia  (Single Concentration)
Test Report 

Page 8 of 15

Client: TEC164
Reference: 16-0559-01-DAS

Endpoint: Mortality, % mortality at 48-h
Immobility, % immobility at 48-h

Test validity: The control had 100% survival (must ≥ 90%)
Control had 0% abnormal behaviour (must ≤ 10%), e.g. immobility 

Reference toxicant: 48-h test with NaCl initiated May 10, 2016; current results
(48-h LC50 and 95% confidence limits) = 0.75 (0.63-0.78) log (g/L NaCl)
historical results:
(48-h LC50 and 95% confidence limits) = 0.77 (0.68-0.85) log (g/L NaCl)

Note: Outlined sections are protocol deviations explained on the comment page 

Test Conditions
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Client: TEC164
Reference: 16-0559-01-DAS

Test Log:

2016/05/10 0 1415
2016/05/11 1 0925
2016/05/12 2 0900

Chemistry: 
Conc (%) control 100
replicate a b c a b c

Day pH (units)
0 7.8 7.8 7.8 7.4 7.4 7.4
2 7.9 8.0 7.9 8.0 8.0 8.0

Conductivity (µS/cm @ 25°C)
0 331 337 341 1551 1549 1575
2 334 352 361 1539 1549 1591

Dissolved Oxygen (mg/L)
0 7.8 7.8 7.8 8.0 8.0 8.1
2 7.8 7.8 7.8 7.8 7.8 7.8

Temperature (oC)
0 21 21 21 20 20 20
2 20 20 21 21 21 21

Biology:
Conc (%) control 100
replicate a b c a b c

Day Number Alive and Behavior (behavior is in brackets) 
1 10 10 10 10(8I,5F,4D)10(9I,5D,2F) 10(8I,5D)
2 10 10 10 8(3I,7D) 7(2I,6D) 7(5I,7D)

Notes: F, floating; I, immobile; B, stuck on bubble; D, caught in debris

Mortality (%)
2 0 0 0 20 30 30

Immobility (%)
2 0 0 0 50 50 80

ML/CB

Date Technician

HS/CB

Day Time

EP/JW

Test Data



Daphnia  (Single Concentration)
Test Report 
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Client: TEC164
Reference: 16-0559-01-DAS

Test Result Comments:
Day 1 100% sample observed to have air bubbles throughout.
Day 2 100% all immobility due to debris. 

Data Analysis:
None

Protocol Deviations:
None

Comments/Statistics



Daphnia  (Single Concentration)
Test Report 

Page 11 of 15

Client: TEC164
Reference: 16-0559-01-DAS

Client: Teck Coal Ltd.; operation WLC AWTF

Sample: LC_BFWB_OUT_SP21_20160502_N

Collection: collected on 2016/05/09 at 0900 by not given
Receipt: received on 2016/05/10 at 1120 by MC

Containers:

Description: type: water,  collection method: grab

Test: started on 2016/05/10 ; ended on 2016/05/12

Result:

Sample Client Comment    
Code Mortality (%)  Immobility (%)

control lab control 0 0   
100 7 63 none

Notes: sd, sample standard deviation; cv, coefficient of variation; nd, not done; na, not applicable;

 

 

received 4 x 20 L carboys / 4 x 1 L bottle at 12 
°C, in good conditiob with no seals and no 

Average

The test data and results are authorized and verified correct.
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Daphnia  (Single Concentration)
Test Report 
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Client: TEC164
Reference: 16-0559-01-DAS

Method: Biological Test method: Reference Method for Determining Acute Lethality of 
Effluents to Daphnia magna , 2000. Environ. Can., EPS 1/RM/14. 
Second Edition. (December 2000; amended February 2016)

Test type: Daphnia  48-h Static Acute Test (WTR-ME-015)
Species: Daphnia magna

Age: < 24 hours old 
Organism source: in-house culture

Stock mortality: 0%
Culture brood data: 8 days to first brood

21 neonates per average brood

Sample initial chemistry: pH: 6.8;   EC: 1572 (µS/cm @ 25°C);   DO: 7.4 (mg/L);   temperature: 17 °C
hardness (mg CaC03/L): 601;   colour: colourless;   odour: odourless

Sample holding time: 1 day  (must be ≤ 5 days)
Sample storage: 4 ± 2°C in darkness

Test vessel: 385 mL glass vessels
Test volume: 150 mL

Sample pre-treatment: The sample was not filtered or pH adjusted prior to or during testing
The sample was pre-aerated for 0 minutes (rate of 37.5 ± 12.5 mL/min.L-1)
The hardness of the sample was not adjusted (mg CaCO3/L) prior to or during
testing

Loading density: One daphnid/15 mL (must ≤ 1 organism/15 mL)
Control water: Moderately hard reconstituted water supplemented with vitamin B12 (2 µg/L)

and Na2SeO4 (2 µg/L)

The hardness of the control/dilution water was 88 mg CaCO3/L
Test concentrations: Undiluted sample plus a negative control

Test replicates: Three replicates per treatment, 10 daphnids per replicate
Feeding: None
Aeration: None

Measurements: pH, conductivity, dissolved oxygen and temperature at test initiation and
termination

Lighting: Cool white fluorescent lights
Photoperiod: 16h light:8h dark

Test temperature: 10 ± 2°C

Note: Outlined sections are protocol deviations explained on the comment page 

Test Conditions

 



Daphnia  (Single Concentration)
Test Report 

Page 13 of 15

Client: TEC164
Reference: 16-0559-01-DAS

Endpoint: Mortality, % mortality at 48-h
Immobility, % immobility at 48-h

Test validity: The control had 100% survival (must ≥ 90%)
Control had 0% abnormal behaviour (must ≤ 10%), e.g. immobility 

Reference toxicant: 48-h test with NaCl initiated May 10, 2016; current results
(48-h LC50 and 95% confidence limits) = 0.75 (0.63-0.78) log (g/L NaCl)
historical results:
(48-h LC50 and 95% confidence limits) = 0.77 (0.68-0.85) log (g/L NaCl)

Note: Outlined sections are protocol deviations explained on the comment page 

Test Conditions



Daphnia  (Single Concentration)
Test Report 
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Client: TEC164
Reference: 16-0559-01-DAS

Test Log:

2016/05/10 0 1430
2016/05/11 1 0935
2016/05/12 2 0945

Chemistry: 
Conc (%) control 100
replicate a b c a b c

Day pH (units)
0 7.8 7.9 7.9 7.4 7.4 7.4
2 7.8 7.8 7.9 8.1 8.2 8.2

Conductivity (µS/cm @ 25°C)
0 342 353 353 1603 1635 1647
2 383 381 374 1641 1656 1673

Dissolved Oxygen (mg/L)
0 8.5 8.4 8.4 8.9 8.9 8.9
2 9.5 9.5 9.4 9.5 9.5 9.4

Temperature (oC)
0 10 10 11 11 11 11
2 11 11 11 12 11 12

Biology:
Conc (%) control 100
replicate a b c a b c

Day Number Alive and Behavior (behavior is in brackets) 
1 10 10 10 10(8I,10D) 10(7I,4D) 10(5I,6D)
2 10 10 10 9(6I,6D) 10(4I,9D) 9(7I,9D)

Notes: F, floating; I, immobile; B, stuck on bubble; D, caught in debris

Mortality (%)
2 0 0 0 10 0 10

Immobility (%)
2 0 0 0 70 40 80

ML/CB
EP/JW

Date Day Time Technician

HS/CB

Test Data



Daphnia  (Single Concentration)
Test Report 

Page 15 of 15

Client: TEC164
Reference: 16-0559-01-DAS

Test Result Comments:
Clumping in 100%. Some immobile daphnids in 100A and 100B were covered in debris.

Data Analysis:
None

Protocol Deviations:
The test temperature was 10 +/- 2°C as per the client request. 

Comments/Statistics



GENERAL TERMS AND CONDITIONS: 

These terms and conditions are incorporated into and form part of the Chain of Custody between HydroQual Laboratories Ltd. (“HydroQual”) and the party named in the Chain of 

Custody (the “Client”). 

1. Definitions: Capitalized terms shall have the definition ascribed as such in these General Terms and Conditions and the Chain of Custody. 

2. The Services: HydroQual will provide the Services to the Client as listed and described in the Chain of Custody.  

3. Prices: HydroQual may review and change all prices, fees, surcharges or other charges as set out in proposals and/or price quotations if there are changes to HydroQual’s cost beyond HydroQual’s control, including 

changes in legislative requirements, Client variations of sample numbers and Client requests for changes to standard reporting requirements. Notwithstanding condition 3, all quotations are reviewed and updated on a 

yearly basis.  

4. Payment Terms: The Client shall pay HydroQual within 30 days of the invoice date as provided by HydroQual. HydroQual may, for reasonable business reasons, require the Client to arrange for payment in advance. 

5. Quotation Numbers: The Client shall provide the proposal and/or price quotation number to HydroQual (where applicable) to ensure correct pricing. 

6. Taxes: Applicable taxes are not included in prices, surcharges and additional fees and will be added at the time of invoicing. 

7. No Guarantee of Results: The Client is responsible for informing itself on the limitation of the results and acknowledges that the results are not guaranteed. 

8. Standard of Care: HydroQual will use reasonable care and diligence as required by the laws of the province or territory where the sample is tested, subject to that level of care and skill ordinarily exercised by other 

laboratories currently practicing under similar conditions in the same locality, subject to the time limits and financial, physical or other constraints applicable to the Services. No warranty, express or implied, is made. 

9. Storage: Where possible, HydroQual will store samples until a final report is issued to the Client, after which time HydroQual may discard the sample. 

10. Holds: If the Client requests a sample be placed on hold, HydroQual will store the sample for the mutually agreed upon written time and price, after which HydroQual will invoice the Client and discard the sample. 

11. Archives: If the Client requests a sample be archived, HydroQual will store the sample for  a mutually agreed upon written time frame and price, after which HydroQual will invoice the Client and discard the sample. 

12. Handling Protocol: Legal sample handling protocol must be arranged, and provided in writing, before samples are collected. HydroQual will provide a price quotation for legal sample protocol. Samples processed under 

legal protocol are stored indefinitely, subject to a storage charge as advised by HydroQual. 

13. Samples: The quality, condition, content and source of samples stored and tested are not known to HydroQual except as declared and described on the Chain of Custody  completed and submitted by the Client and 

accompanying the sample. 

14. Risk of Loss: HydroQual will use reasonable care to protect samples during storage, however, all samples are stored at the Client’s risk and the Client is responsible for obtaining appropriate insurance, if desired. The 

Client acknowledges that during the performance of the Services samples may be altered, lost, damaged or destroyed and the client forever releases HydroQual from any and all claims the Client may have for any loss or 

damage to the sample. 

15. Environmental: the Client must comply with all applicable environmental legislation, including labeling all hazardous samples to comply with Canada's Workplace Hazardous Materials Information System and the Alberta 

Transfer of Dangerous Goods regulations, and must provide appropriate material safety data sheets that include the nature of the hazard and a contact name and phone number to call for information. The Client shall 

defend, indemnify and hold harmless HydroQual for all loss or damages, including any fine or cost of complying with an order of any government authority, resulting from the Client’s breach of this paragraph. 

16. Hazardous Materials Disposal: HydroQual may return, at the Client’s cost, hazardous material to the Client for disposal. 

17. Hazardous Materials Surcharge: HydroQual may apply an additional surcharge for handling of hazardous samples or samples with Naturally Occurring Radioactive Materials (“NORM”), such as and including without 

limitation, H2S and CN. 

18. Sample Containers: HydroQual may ship sample containers to the Client’s location by the most cost effective means using HydroQual’s preferred courier suppliers, within the specified project timeline. Shipping will be 

charged back to the Client. 

19. Additional Charges: HydroQual may charge the Client:  

(a) for pick-up and delivery services when provided subject in each instance to a minimum charge of $50.00; and, 

(b) for rush service (processing samples and/or reporting). 

20. Large Bottle Orders: The Client shall provide HydroQual with not less than 24 hours’ notice for large bottle orders.  

21. Re-Tests: HydroQual reserves the right to re-test any samples that remain in HydroQual’s possession. Re-tests requested by the Client may be charged to Client and Client agrees to pay for such charges. 

22. Waiver: The Client is responsible for making any assessment regarding the suitability of the Services and the intended results for the Client’s purposes and waives any and all claims against HydroQual that the Client may 

have against HydroQual as a result of the interpretation of the results provided to the Client. The Client shall defend, indemnify and save harmless HydroQual for any and all claims made by any third party against 

HydroQual in respect of all losses however arising from the performance of the Services or the use of any report provided in the performance of the Services. 

23. LIMITATION OF LIABILITY: IN NO EVENT SHALL HYDROQUAL BE RESPONSIBLE FOR ANY CONSEQUENTIAL, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY OR PUNITIVE DAMAGES, WHETHER 

FORESEEABLE OR UNFORESEEABLE (INCLUDING CLAIMS FOR LOSS OF PROFITS OR REVENUE OR LOSSES CAUSED BY STOPPAGE OF OTHER WORK OR IMPAIRMENT OF OTHER ASSETS) INCURRED 

BY THE CLIENT ARISING OUT OF BREACH OR FAILURE OF EXPRESS OF IMPLIED WARRANTY, BREACH OF CONTRACT, BREACH OF WARRANTY, MISREPRESENTATION, NEGLIGENCE, STRICT LIABILITY 

IN TORT OR OTHERWISE. IN ANY EVENT, THE LIABILITY OF HYDROQUAL TO THE CLIENT SHALL BE LIMITED TO THE COST OF TESTING THE SAMPLE AS REQUESTED IN THE CHAIN OF CUSTODY 

UNDER WHICH THE SAMPLE WAS ORIGINALLY DEPOSITED. FOR THE PURPOSES OF THIS PARAGRAPH AND PARAGRAPHS 7, 14, 15, 22, AND 24, AS APPLICABLE, “HYDROQUAL” INCLUDES WITHOUT 

LIMITATIONS ITS DIRECTORS, OFFICERS, EMPLOYEES AND AFFILIATES AND THE “CLIENT” INCLUDES WITHOUT LIMITATION ANY THIRD PARTY THAT MAY HAVE A CLAIM AGAINST HYDROQUAL 

THROUGH THE CLIENT. 

24. Notice of Liability: Notwithstanding paragraph 23, HydroQual shall not be liable to the Client unless the Client provides notice in writing to HydroQual of such loss or damage, together with full particulars thereof, within 30 

days of the Client’s receipt of the report of the analysis of the sample giving rise to such liability. The provisions of this paragraph allocate the risk between the Client and HydroQual, and the fees to be paid by the Client to 

HydroQual reflect this allocation of any such risks and the limitations of liability in these General Terms and Conditions.  

25. Entire Agreement: These General Terms and Conditions, the Chain of Custody and price quotations constitute the entire agreement between the parties and supersede and take precedence over any terms and 

conditions contained in any documentation provided by the Client. HydroQual’s execution of any subsequent documentation from the Client only acknowledges receipt and not acceptance of any terms or conditions therein 

unless expressly stipulated otherwise by HydroQual. If there is a conflict between these General Terms and Conditions and any other document, these General Terms and Conditions prevail.  
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Trout (Single Concentration)  
Test Report

Page 1 of 34

Client: TEC164
Reference: 16-0582-01-TRS

Client: Teck Coal Ltd.; operation WLC AWTF

Sample: WL_BFWB_OUT_SP21_20160516_N

Collection: collected on 2016/05/16 at 0900 by not given
Receipt: received on 2016/05/17 at 1135 by MC

Containers:

Description: type: water,  collection method: grab

Test:  started on 2016/05/18 ; ended on 2016/05/22

Result:

Sample Client Mortality Comment
Code (%)

control lab control 0
100% 0 none 

received 4 x 20 L carboys / 4 x 1 L bottles at 12 °C, in 
good condition with no seals and no initials

The test data and results are authorized and verified correct.

WL_BFWB_OUT_S
P21_20160516_N
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Trout (Single Concentration)  
Test Report

Page 2 of 34

Client: TEC164
Reference: 16-0582-01-TRS

Method: Biological Test Method: Reference Method for Determining Acute Lethality of 
Effluents to Rainbow Trout, 2000. Environment Canada, EPS 1/RM/13. 
Second Edition (2000; amended May 2007 and February 2016).

Test type: Trout 96-h Static Acute Test (WTR-ME-041)
Species: Oncorhynchus mykiss

Organism source: Miracle Springs (Batch 20160413TR)
Acclimation: 35 days (must be > 2 weeks)

Stock mortality: 0.85% (seven days preceding testing)

Sample initial chemistry: pH: 6.9;   EC: 1746 (µS/cm @ 25°C);   DO: 8.1 (mg/L);   temperature: 16 °C
hardness (mg CaC03/L): 740;   colour: colourless;   odour: -

Sample holding time: 2 days  (must be ≤ 5 days)
Sample storage: 4 ± 2°C in darkness

Test vessel: The test was conducted in 22 L plastic pails with polyethylene liners 
Test volume: 20 Litres (depth of solution in each test vessel  ≥15cm)

Sample pre-treatment: All test solutions and controls were pre-aerated for 30 minutes at 6.5 ±1 mL/min/L
Dissolved oxygen in full strength sample was 8.8 mg/L after pre-aeration
The sample was not filtered or pH adjusted prior to or during testing

Loading density: 0.185 g/Litre (must be ≤ 0.5 g/Litre)
Control water: Dechlorinated City of Calgary water acclimated to test conditions

Test concentrations: Undiluted sample plus a negative control
Test replicates: One replicate per treatment; 10 fish per replicate

Feeding: Fish are not fed 24 hours before test initiation and no feeding during test
Measurements: pH, conductivity, dissolved oxygen and temperature measured at test

initiation and termination
Aeration: All treatments aerated at 6.5 ±1 mL/min/L by oil-free compressed air

passed through airline tubes connected to disposable air stones 
Lighting: Overhead full spectrum fluorescent lights

Photoperiod: 16h light:8h dark
Test temperature: 15 ± 1°C

Endpoint: Mortality, % mortality at 96-h
Test validity: The control had 100% survival (must ≥ 90%)

The control had 0 percent (%) stressed behaviour (must ≤ 10%)
Reference toxicant: 96-h test with Potassium Chloride (KCl) initiated April 28, 2016; current results

(96-h LC50 and 95% confidence limits) = 0.45 (0.36-0.51) log (g/L KCl)
historical results: 
(96-h LC50 and 95% confidence limits) = 0.55 (0.43-0.68) log (g/L KCl)

Note: Outlined sections are protocol deviations explained on the comment page; v/v, volume per volume

Test Conditions



Trout (Single Concentration)  
Test Report
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Client: TEC164
Reference: 16-0582-01-TRS

Test Log:

0 0930
1 0800
2 0930
3 1130
4 1000

Chemistry:
Conc. (%) control 100

Day

0 7.6 7.4
4 8.0 8.0

Conductivity (µS/cm @ 25°C)
0 454 1594
4 456 1515

Dissolved Oxygen (mg/L)
0 8.6 8.8
4 8.3 8.5

0 14 15
4 15 15

Number Alive (In brackets number stressed):
Conc. (%) control 100

Day
0 10 10
1 10 10
2 10 10
3 10 10
4 10 10

4 0 0

4 0 0

2016/05/18 CB/BH
2016/05/19 BH

Date Day Time Technician

pH (units)

Temperature (oC)

Mortality (%)

2016/05/21 BH
2016/05/20 CB/BH

2016/05/22 JW

Stressed (%)

Test Data



Trout (Single Concentration)  
Test Report
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Client: TEC164
Reference: 16-0582-01-TRS

Biology Summary Tables:

1 3.2 0.4 control 3.7
2 3.4 0.4 100 4.4
3 3.6 0.5
4 2.6 0.2
5 3.0 0.3
6 3.4 0.5
7 3.2 0.4
8 3.2 0.3
9 3.3 0.4
10 3.1 0.3

average 3.2 0.4
sd 0.3 0.1

cv(%) 8.5 25.6
Notes: nd, not done; na, not applicable; 
sd, standard deviation; cv(%), coefficient 
of variation

Test Result Comments:
None

Data Analysis:
None

Protocol Deviations:
None

Length 
(cm)

Wet 
Weight(g) Sample Group Wet 

Weight (g)
Control 

Fish

Test Data

Comments/Statistics



Daphnia  (Single Concentration)
Test Report 
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Client: TEC164
Reference: 16-0582-01-DAS

Client: Teck Coal Ltd.; operation WLC AWTF

Sample: WL_BFWB_OUT_SP21_20160516_N

Collection: collected on 2016/05/16 at 0900 by not given
Receipt: received on 2016/05/17 at 1135 by MC

Containers:

Description: type: water,  collection method: grab

Test: started on 2016/05/19 ; ended on 2016/05/21

Result:

Sample Client Comment    
Code Mortality (%)  Immobility (%)

control lab control 0 0   
100 47 100 none

Notes: sd, sample standard deviation; cv, coefficient of variation; nd, not done; na, not applicable;

 

 

Senior Verifier

Average

received 4 x 20 L carboys / 4 x 1 L bottles at 12 
°C, in good condition with no seals and no 

The test data and results are authorized and verified correct.
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Daphnia  (Single Concentration)
Test Report 

Page 6 of 34

Client: TEC164
Reference: 16-0582-01-DAS

Method: Biological Test method: Reference Method for Determining Acute Lethality of 
Effluents to Daphnia magna , 2000. Environ. Can., EPS 1/RM/14. 
Second Edition. (December 2000; amended February 2016)

Test type: Daphnia  48-h Static Acute Test (WTR-ME-015)
Species: Daphnia magna

Age: < 24 hours old 
Organism source: in-house culture

Stock mortality: 0%
Culture brood data: 8 days to first brood

17.8 neonates per average brood

Sample initial chemistry: pH: 6.9;   EC: 1746 (µS/cm @ 25°C);   DO: 8.1 (mg/L);   temperature: 16 °C
hardness (mg CaC03/L): 740;   colour: colourless;   odour: -

Sample holding time: 1 day  (must be ≤ 5 days)
Sample storage: 4 ± 2°C in darkness

Test vessel: 385 mL plastic vessels
Test volume: 150 mL

Sample pre-treatment: The sample was not filtered or pH adjusted prior to or during testing
The sample was pre-aerated for 20 minutes (rate of 37.5 ± 12.5 mL/min.L-1)
The hardness of the sample was not adjusted (mg CaCO3/L) prior to or during
testing

Loading density: One daphnid/15 mL (must ≤ 1 organism/15 mL)
Control water: Moderately hard reconstituted water supplemented with vitamin B12 (2 µg/L)

and Na2SeO4 (2 µg/L)

The hardness of the control/dilution water was 88 mg CaCO3/L
Test concentrations: Undiluted sample plus a negative control

Test replicates: Three replicates per treatment, 10 daphnids per replicate
Feeding: None
Aeration: None

Measurements: pH, conductivity, dissolved oxygen and temperature at test initiation and
termination

Lighting: Cool white fluorescent lights
Photoperiod: 16h light:8h dark

Test temperature: 20 ± 2°C

Note: Outlined sections are protocol deviations explained on the comment page 

Test Conditions

 



Daphnia  (Single Concentration)
Test Report 

Page 7 of 34

Client: TEC164
Reference: 16-0582-01-DAS

Endpoint: Mortality, % mortality at 48-h
Immobility, % immobility at 48-h

Test validity: The control had 100% survival (must ≥ 90%)
Control had 0% abnormal behaviour (must ≤ 10%), e.g. immobility 

Reference toxicant: 48-h test with NaCl initiated May 10, 2016; current results
(48-h LC50 and 95% confidence limits) = 0.75 (0.63-0.78) log (g/L NaCl)
historical results:
(48-h LC50 and 95% confidence limits) = 0.77 (0.68-0.85) log (g/L NaCl)

Note: Outlined sections are protocol deviations explained on the comment page 

Test Conditions



Daphnia  (Single Concentration)
Test Report 
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Client: TEC164
Reference: 16-0582-01-DAS

Test Log:

2016/05/17 0 1445
2016/05/18 1 1140
2016/05/19 2 0840

Chemistry: 
Conc (%) control 100
replicate a b c a b c

Day pH (units)
0 7.7 7.7 7.8 7.9 8.0 8.0
2 7.9 8.0 8.0 8.1 8.1 8.1

Conductivity (µS/cm @ 25°C)
0 318 339 344 1683 1652 1660
2 338 357 351 1573 1586 1588

Dissolved Oxygen (mg/L)
0 8.1 8.0 8.0 8.0 8.1 8.1
2 8.0 8.0 8.0 7.6 7.7 7.5

Temperature (oC)
0 19 19 20 19 19 19
2 19 19 19 19 19 19

Biology:
Conc (%) control 100
replicate a b c a b c

Day Number Alive and Behavior (behavior is in brackets) 
1 10 10 10 10(10D,5I) 10(10D,10I) 10(10D,7I)
2 10 10 10 10(10D,10I) 2(2D,2I) 4(4D,4I)

Notes: F, floating; I, immobile; B, stuck on bubble; D, caught in debris

Mortality (%)
2 0 0 0 0 80 60

Immobility (%)
2 0 0 0 100 100 100

JW/BH

Date Technician

JW/BH

Day Time

JW/BH

Test Data



Daphnia  (Single Concentration)
Test Report 

Page 9 of 34

Client: TEC164
Reference: 16-0582-01-DAS

Test Result Comments:
100% concentration contained debris, nearly all daphnia were found in large clump.

Data Analysis:
None

Protocol Deviations:
None

Comments/Statistics



Daphnia  (Single Concentration)
Test Report 
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Client: TEC164
Reference: 16-0582-01-DAS

Client: Teck Coal Ltd.; operation WLC AWTF

Sample: WL_BFWB_OUT_SP21_20160516_N

Collection: collected on 2016/05/16 at 0900 by not given
Receipt: received on 2016/05/17 at 1135 by MC

Containers:

Description: type: water,  collection method: grab

Test: started on 2016/05/19 ; ended on 2016/05/21

Result:

Sample Client Comment    
Code Mortality (%)  Immobility (%)

control lab control 0 0   
100 50 97 none

Notes: sd, sample standard deviation; cv, coefficient of variation; nd, not done; na, not applicable;

 

 

received 4 x 20 L carboys / 4 x 1 L bottles at 12 
°C, in good condition with no seals and no 

Average

The test data and results are authorized and verified correct.

Senior Verifier
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Daphnia  (Single Concentration)
Test Report 
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Client: TEC164
Reference: 16-0582-01-DAS

Method: Biological Test method: Reference Method for Determining Acute Lethality of 
Effluents to Daphnia magna , 2000. Environ. Can., EPS 1/RM/14. 
Second Edition. (December 2000; amended February 2016)

Test type: Daphnia  48-h Static Acute Test (WTR-ME-015)
Species: Daphnia magna

Age: < 24 hours old 
Organism source: in-house culture

Stock mortality: 0%
Culture brood data: 8 days to first brood

17 neonates per average brood

Sample initial chemistry: pH: 6.9;   EC: 1746 (µS/cm @ 25°C);   DO: 8.1 (mg/L);   temperature: 16 °C
hardness (mg CaC03/L): 740;   colour: colourless;   odour: -

Sample holding time: 1 day  (must be ≤ 5 days)
Sample storage: 4 ± 2°C in darkness

Test vessel: 385 mL plastic vessels
Test volume: 150 mL

Sample pre-treatment: The sample was not filtered or pH adjusted prior to or during testing
The sample was pre-aerated for 0 minutes (rate of 37.5 ± 12.5 mL/min.L-1)
The hardness of the sample was not adjusted (mg CaCO3/L) prior to or during
testing

Loading density: One daphnid/15 mL (must ≤ 1 organism/15 mL)
Control water: Moderately hard reconstituted water supplemented with vitamin B12 (2 µg/L)

and Na2SeO4 (2 µg/L)

The hardness of the control/dilution water was 88 mg CaCO3/L
Test concentrations: Undiluted sample plus a negative control

Test replicates: Three replicates per treatment, 10 daphnids per replicate
Feeding: None
Aeration: None

Measurements: pH, conductivity, dissolved oxygen and temperature at test initiation and
termination

Lighting: Cool white fluorescent lights
Photoperiod: 16h light:8h dark

Test temperature: 10 ± 2°C

Note: Outlined sections are protocol deviations explained on the comment page 

Test Conditions

 



Daphnia  (Single Concentration)
Test Report 
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Client: TEC164
Reference: 16-0582-01-DAS

Endpoint: Mortality, % mortality at 48-h
Immobility, % immobility at 48-h

Test validity: The control had 100% survival (must ≥ 90%)
Control had 0% abnormal behaviour (must ≤ 10%), e.g. immobility 

Reference toxicant: 48-h test with NaCl initiated May 10, 2016; current results
(48-h LC50 and 95% confidence limits) = 0.75 (0.63-0.78) log (g/L NaCl)
historical results:
(48-h LC50 and 95% confidence limits) = 0.77 (0.68-0.85) log (g/L NaCl)

Note: Outlined sections are protocol deviations explained on the comment page 

Test Conditions



Daphnia  (Single Concentration)
Test Report 
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Client: TEC164
Reference: 16-0582-01-DAS

Test Log:

2016/05/17 0 1440
2016/05/18 1 1140
2016/05/19 2 0900

Chemistry: 
Conc (%) control 100
replicate a b c a b c

Day pH (units)
0 7.9 7.9 7.8 7.3 7.3 7.3
2 7.7 7.7 7.7 8.0 8.1 8.1

Conductivity (µS/cm @ 25°C)
0 324 343 348 1646 1697 1708
2 344 358 358 1658 1705 1724

Dissolved Oxygen (mg/L)
0 8.9 9.0 8.9 8.9 8.9 9.0
2 9.6 8.9 9.3 9.6 9.5 9.3

Temperature (oC)
0 12 12 12 11 11 11
2 11 12 11 12 12 12

Biology:
Conc (%) control 100
replicate a b c a b c

Day Number Alive and Behavior (behavior is in brackets) 
1 10 10 10 0(1F,9D,10I10(10D,10I)10(10D,10I)
2 10 10 10 4(3I) 6(6I,6D) 5(5I,5D)

Notes: F, floating; I, immobile; B, stuck on bubble; D, caught in debris

Mortality (%)
2 0 0 0 60 40 50

Immobility (%)
2 0 0 0 90 100 100

JW/BH
JW/BH

Date Day Time Technician

JW/BH

Test Data
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Client: TEC164
Reference: 16-0582-01-DAS

Test Result Comments:
Day 1 - Daphnids in 100B+C all stuck in one together, all 100 concentration were immobile. 
Day 2 - 100% Daphnia caught together in debris 

Data Analysis:
None

Protocol Deviations:
The test was run at 10 ± 2°C, as requested by the client. 

Comments/Statistics
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Client: TEC164
Reference: 16-0582-01-DAS

Client: Teck Coal Ltd.; operation WLC AWTF

Sample: WL_BFWB_OUT_SP21_20160516_N

Collection: collected on 2016/05/16 at 0900 by not given
Receipt: received on 2016/05/17 at 1135 by MC

Containers:

Description: type: water,  collection method: grab

Test: started on 2016/05/19 ; ended on 2016/05/21

Result:

Sample Client Comment    
Code Mortality (%)  Immobility (%)

control lab control 0 0   
100 3 13 none

Notes: sd, sample standard deviation; cv, coefficient of variation; nd, not done; na, not applicable;

 

 

received 4 x 20 L carboys / 4 x 1 L bottles at 12 
°C, in good condition with no seals and no 

Average

The test data and results are authorized and verified correct.
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Client: TEC164
Reference: 16-0582-01-DAS

Method: Biological Test method: Reference Method for Determining Acute Lethality of 
Effluents to Daphnia magna , 2000. Environ. Can., EPS 1/RM/14. 
Second Edition. (December 2000; amended February 2016)

Test type: Daphnia  48-h Static Acute Test (WTR-ME-015)
Species: Daphnia magna

Age: < 24 hours old 
Organism source: in-house culture

Stock mortality: 0%
Culture brood data: 8 days to first brood

20 neonates per average brood

Sample initial chemistry: pH: 6.9;   EC: 1746 (µS/cm @ 25°C);   DO: 8.1 (mg/L);   temperature: 16 °C
hardness (mg CaC03/L): 740;   colour: colourless;   odour: -

Sample holding time: 3 days  (must be ≤ 5 days)
Sample storage: 4 ± 2°C in darkness

Test vessel: 385 mL plastic vessels
Test volume: 150 mL

Sample pre-treatment: The sample was not filtered or pH adjusted prior to or during testing
The sample was pre-aerated for 20 minutes (rate of 37.5 ± 12.5 mL/min.L-1)
The hardness of the sample was not adjusted (mg CaCO3/L) prior to or during
testing

Loading density: One daphnid/15 mL (must ≤ 1 organism/15 mL)
Control water: Moderately hard reconstituted water supplemented with vitamin B12 (2 µg/L)

and Na2SeO4 (2 µg/L)

The hardness of the control/dilution water was 98 mg CaCO3/L
Test concentrations: Undiluted sample plus a negative control

Test replicates: Three replicates per treatment, 10 daphnids per replicate
Feeding: None
Aeration: None

Measurements: pH, conductivity, dissolved oxygen and temperature at test initiation and
termination

Lighting: Cool white fluorescent lights
Photoperiod: 16h light:8h dark

Test temperature: 20 ± 2°C

Note: Outlined sections are protocol deviations explained on the comment page 

Test Conditions
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Client: TEC164
Reference: 16-0582-01-DAS

Endpoint: Mortality, % mortality at 48-h
Immobility, % immobility at 48-h

Test validity: The control had 100% survival (must ≥ 90%)
Control had 0% abnormal behaviour (must ≤ 10%), e.g. immobility 

Reference toxicant: 48-h test with NaCl initiated May 10, 2016; current results
(48-h LC50 and 95% confidence limits) = 0.75 (0.63-0.78) log (g/L NaCl)
historical results:
(48-h LC50 and 95% confidence limits) = 0.77 (0.68-0.85) log (g/L NaCl)

Note: Outlined sections are protocol deviations explained on the comment page 

Test Conditions
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Client: TEC164
Reference: 16-0582-01-DAS

Test Log:

2016/05/19 0 1600
2016/05/20 1 0940
2016/05/21 2 1030

Chemistry: 
Conc (%) control 100
replicate a b c a b c

Day pH (units)
0 7.9 7.9 7.9 8.0 8.0 8.0
2 8.1 8.0 8.0 8.0 8.0 8.1

Conductivity (µS/cm @ 25°C)
0 327 346 351 1530 1636 1651
2 354 369 370 1572 1605 1616

Dissolved Oxygen (mg/L)
0 8.1 8.2 8.2 8.2 8.2 8.2
2 7.7 7.6 7.8 7.7 7.7 7.2

Temperature (oC)
0 19 19 19 19 19 19
2 20 20 20 20 20 20

Biology:
Conc (%) control 100
replicate a b c a b c

Day Number Alive and Behavior (behavior is in brackets) 
1 10(10F) 10 10 10(2F) 10(2D,1I) 10
2 10(10F) 10 10 10(1I,8D) 9(4F,8D,1I) 10(1I,1D)

Notes: F, floating; I, immobile; B, stuck on bubble; D, caught in debris

Mortality (%)
2 0 0 0 0 10 0

Immobility (%)
2 0 0 0 10 20 10

JN
JN

Date Day Time Technician

EP/JW

Test Data
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Client: TEC164
Reference: 16-0582-01-DAS

Test Result Comments:
Day 1 - Debris looks like small thread attached to back of some daphnids
Day 2 - Debris in 100% completely covering bodies. 3 daphnids stuck together. 

Data Analysis:
None

Protocol Deviations:
None

Comments/Statistics
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Client: TEC164
Reference: 16-0582-01-DAS

Client: Teck Coal Ltd.; operation WLC AWTF

Sample: WL_BFWB_OUT_SP21_20160516_N

Collection: collected on 2016/05/16 at 0900 by not given
Receipt: received on 2016/05/17 at 1135 by MC

Containers:

Description: type: water,  collection method: grab

Test: started on 2016/05/19 ; ended on 2016/05/21

Result:

Sample Client Comment    
Code Mortality (%)  Immobility (%)

control lab control 0 0   
100 0 43 none

Notes: sd, sample standard deviation; cv, coefficient of variation; nd, not done; na, not applicable;

 

 

received 4 x 20 L carboys / 4 x 1 L bottles at 12 
°C, in good condition with no seals and no 

Average
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Client: TEC164
Reference: 16-0582-01-DAS

Method: Biological Test method: Reference Method for Determining Acute Lethality of 
Effluents to Daphnia magna , 2000. Environ. Can., EPS 1/RM/14. 
Second Edition. (December 2000; amended February 2016)

Test type: Daphnia  48-h Static Acute Test (WTR-ME-015)
Species: Daphnia magna

Age: < 24 hours old 
Organism source: in-house culture

Stock mortality: 0%
Culture brood data: 8 days to first brood

19 neonates per average brood

Sample initial chemistry: pH: 6.9;   EC: 1746 (µS/cm @ 25°C);   DO: 8.1 (mg/L);   temperature: 16 °C
hardness (mg CaC03/L): 740;   colour: colourless;   odour: -

Sample holding time: 3 days  (must be ≤ 5 days)
Sample storage: 4 ± 2°C in darkness

Test vessel: 385 mL plastic vessels
Test volume: 150 mL

Sample pre-treatment: The sample was not filtered or pH adjusted prior to or during testing
The sample was pre-aerated for 0 minutes (rate of 37.5 ± 12.5 mL/min.L-1)
The hardness of the sample was not adjusted (mg CaCO3/L) prior to or during
testing

Loading density: One daphnid/15 mL (must ≤ 1 organism/15 mL)
Control water: Moderately hard reconstituted water supplemented with vitamin B12 (2 µg/L)

and Na2SeO4 (2 µg/L)

The hardness of the control/dilution water was 98 mg CaCO3/L
Test concentrations: Undiluted sample plus a negative control

Test replicates: Three replicates per treatment, 10 daphnids per replicate
Feeding: None
Aeration: None

Measurements: pH, conductivity, dissolved oxygen and temperature at test initiation and
termination

Lighting: Cool white fluorescent lights
Photoperiod: 16h light:8h dark

Test temperature: 10 ± 2°C

Note: Outlined sections are protocol deviations explained on the comment page 

Test Conditions
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Client: TEC164
Reference: 16-0582-01-DAS

Endpoint: Mortality, % mortality at 48-h
Immobility, % immobility at 48-h

Test validity: The control had 100% survival (must ≥ 90%)
Control had 0% abnormal behaviour (must ≤ 10%), e.g. immobility 

Reference toxicant: 48-h test with NaCl initiated May 10, 2016; current results
(48-h LC50 and 95% confidence limits) = 0.75 (0.63-0.78) log (g/L NaCl)
historical results:
(48-h LC50 and 95% confidence limits) = 0.77 (0.68-0.85) log (g/L NaCl)

Note: Outlined sections are protocol deviations explained on the comment page 

Test Conditions
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Client: TEC164
Reference: 16-0582-01-DAS

Test Log:

2016/05/19 0 1555
2016/05/20 1 1010
2016/05/21 2 1040

Chemistry: 
Conc (%) control 100
replicate a b c a b c

Day pH (units)
0 7.7 7.8 7.8 7.4 7.4 7.3
2 7.8 7.8 7.9 8.2 8.2 8.2

Conductivity (µS/cm @ 25°C)
0 339 353 361 1605 1691 1695
2 350 355 363 1653 1678 1670

Dissolved Oxygen (mg/L)
0 8.9 8.9 8.9 9.0 8.9 9.0
2 9.6 9.6 9.5 9.6 9.4 9.4

Temperature (oC)
0 11 11 11 11 10 10
2 11 11 11 11 11 11

Biology:
Conc (%) control 100
replicate a b c a b c

Day Number Alive and Behavior (behavior is in brackets) 
1 10(10F) 10 10 10(1F,4D,1I)10(14,2I,3D)10(2F,3I,7D)
2 10 (10F) 10 10 10(7I) 10(6I) 10(9D)

Notes: F, floating; I, immobile; B, stuck on bubble; D, caught in debris

Mortality (%)
2 0 0 0 0 0 0

Immobility (%)
2 0 0 0 70 60 0

JN
JN

Date Day Time Technician

EP/JW

Test Data
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Client: TEC164
Reference: 16-0582-01-DAS

Test Result Comments:
Day 1 - debris thread like. 2 daphnids stuck together in 100C. 
Day 2 - In 100A, 6 stuck to bottom of jar. In 100B, 8 stuck to bottom of jar. 

Data Analysis:
None

Protocol Deviations:
The test was run at 10 ± 2°C, as requested by the client. 

Comments/Statistics
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Client: TEC164
Reference: 16-0582-01-DAS

Client: Teck Coal Ltd.; operation WLC AWTF

Sample: WL_BFWB_OUT_SP21_20160516_N

Collection: collected on 2016/05/16 at 0900 by not given
Receipt: received on 2016/05/17 at 1135 by MC

Containers:

Description: type: water,  collection method: grab

Test: started on 2016/05/19 ; ended on 2016/05/21

Result:

Endpoint Value Confidence Limits (95%)
(48-hour) (%) lower upper

Acute: LC50 >100
(mortality)

Acute: EC50 >100
(immobility)

Notes: LC25 & LC50, concentrations lethal to 25% and 50% of the test population

 

 

received 4 x 20 L carboys / 4 x 1 L bottles at 12 °C, in 
good condition with no seals and no initials

Method Calculated

could not be calculated

could not be calculated

The test data and results are authorized and verified correct.
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Client: TEC164
Reference: 16-0582-01-DAS

Method: Biological Test method: Reference Method for Determining Acute Lethality of 
Effluents to Daphnia magna , 2000. Environ. Can., EPS 1/RM/14. 
Second Edition. (December 2000; amended February 2016)

Test type: Daphnia  48-h Static Acute Test (WTR-ME-015)
Species: Daphnia magna

Age: < 24 hours old 
Organism source: in-house culture

Stock mortality: 7%
Culture brood data: 8 days to first brood

19 neonates per average brood

Sample initial chemistry: pH: 6.9;   EC: 1746 (µS/cm @ 25°C);   DO: 8.1 (mg/L);   temperature: 16 °C
hardness (mg CaC03/L): 740;   colour: colourless;   odour: -

Sample holding time: 3 days  (must be ≤ 5 days)
Sample storage: 4 ± 2°C in darkness

Test vessel: 385 mL plastic vessels
Test volume: 150 mL

Sample pre-treatment: The sample was not filtered or pH adjusted prior to or during testing
The sample was pre-aerated for 20 minutes (rate of 37.5 ± 12.5 mL/min.L-1)
The hardness of the sample was not adjusted (mg CaCO3/L) prior to or during
testing

Loading density: One daphnid/15 mL (must ≤ 1 organism/15 mL)
Control/dilution water: Moderately hard water supplemented with vitamin B12 (2 µg/L)

and Na2SeO4 (2 µg/L)

The hardness of the control/dilution water was 98 mg CaCO3/L
Test concentrations: 5 effluent concentrations (6.3, 12.5, 25, 50, 100% (v/v) plus a negative control)

Test replicates: One replicate per treatment, 10 daphnids per replicate
Feeding: None
Aeration: None

Measurements: pH, conductivity, dissolved oxygen and temperature at test initiation and
termination

Lighting: Cool white fluorescent lights
Photoperiod: 16h light:8h dark

Test temperature: 20 ± 2°C

Note: Outlined sections are protocol deviations explained on the comment page 

Test Conditions
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Client: TEC164
Reference: 16-0582-01-DAS

Endpoint: Mortality, 48-h LC50 (95% confidence limits)
Immobility, 48-h EC50 (95% confidence limits)

Test validity: The control had 100% survival (must ≥ 90%)
Control had 0 percent (%) abnormal behaviour (must ≤ 10%,  immobility)

Reference toxicant: 48-h test with NaCl initiated May 10, 2016; current results
(48-h LC50 and 95% confidence limits) = 0.75 (0.63-0.78) log (g/L NaCl)
historical results:
(48-h LC50 and 95% confidence limits) = 0.77 (0.68-0.85) log (g/L NaCl)

Note: Outlined sections are protocol deviations explained on the comment page 

Test Conditions
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Client: TEC164
Reference: 16-0582-01-DAS

Test Log:

2016/05/19 0 1600
2016/05/20 1 0950
2016/05/21 2 1040

Chemistry: 
Conc. (%) control 6.3 13 25 50 100

Day pH (units)
0 7.9 7.9 8.0 8.0 8.1 8.0
2 7.1 7.9 8.1 8.2 8.3 8.1

Conductivity (µS/cm @ 25°C)
0 327 434 530 693 1010 1575
2 336 437 547 695 987 1436

Dissolved Oxygen (mg/L)
0 8.0 8.0 8.0 8.0 8.0 8.0
2 7.7 7.7 7.7 7.6 7.5 7.5

Temperature (oC)
0 20 20 20 20 20 20
2 21 21 21 21 21 21

Biology:
Conc. (%) control 6.3 13 25 50 100

Day Number Alive and Behavior (behavior is in brackets) 
1 10(10F) 10 10 10(1D) 10(1D) 10(2I,6D)
2 10(10F) 10 10 10(2D) 10(4D) 8(4I,8D)

Notes: F, floating; I, immobile; B, stuck on bubble; D, caught in debris; nd, not done; na, not applicable;  

Mortality (%)
2 0 0 0 0 0 20

Immobility (%)
2 0 0 0 0 0 40

JN

Date Day Time Technician

EP/JW

JN

Test Data
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Client: TEC164
Reference: 16-0582-01-DAS

Test Result Comments:
Day 1 - Debris looked thread-like. In 100C, 2 of the floating daphnids stuck on debris together.
Day 2 - Debris in 100 completely covering bodies. 3 stuck together.

Data Analysis:
Endpoints for mortality could not be calculated. No effect occurred.

Endpoints for immobility could not be calculated.  No effect occurred.

Protocol Deviations:
None

Comments/Statistics
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Client: TEC164
Reference: 16-0582-01-DAS

Client: Teck Coal Ltd.; operation WLC AWTF

Sample: WL_BFWB_OUT_SP21_20160516_N

Collection: collected on 2016/05/16 at 0900 by not given
Receipt: received on 2016/05/17 at 1135 by MC

Containers:

Description: type: water,  collection method: grab

Test: started on 2016/05/19 ; ended on 2016/05/21

Result:

Endpoint Value Confidence Limits (95%)
(48-hour) (%) lower upper

Acute: LC50 >100
(mortality)

Acute: EC50 >100
(immobility)

Notes: LC25 & LC50, concentrations lethal to 25% and 50% of the test population

 

 

received 4 x 20 L carboys / 4 x 1 L bottles at 12 °C, in 
good condition with no seals and no initials

Method Calculated

could not be calculated

could not be calculated

The test data and results are authorized and verified correct.
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Client: TEC164
Reference: 16-0582-01-DAS

Method: Biological Test method: Reference Method for Determining Acute Lethality of 
Effluents to Daphnia magna , 2000. Environ. Can., EPS 1/RM/14. 
Second Edition. (December 2000; amended February 2016)

Test type: Daphnia  48-h Static Acute Test (WTR-ME-015)
Species: Daphnia magna

Age: < 24 hours old 
Organism source: in-house culture

Stock mortality: 0%
Culture brood data: 8 days to first brood

17.9 neonates per average brood

Sample initial chemistry: pH: 6.9;   EC: 1746 (µS/cm @ 25°C);   DO: 8.1 (mg/L);   temperature: 16 °C
hardness (mg CaC03/L): 740;   colour: colourless;   odour: -

Sample holding time: 3 days  (must be ≤ 5 days)
Sample storage: 4 ± 2°C in darkness

Test vessel: 385 mL plastic vessels
Test volume: 150 mL

Sample pre-treatment: The sample was not filtered or pH adjusted prior to or during testing
The sample was pre-aerated for 0 minutes (rate of 37.5 ± 12.5 mL/min.L-1)
The hardness of the sample was not adjusted (mg CaCO3/L) prior to or during
testing

Loading density: One daphnid/15 mL (must ≤ 1 organism/15 mL)
Control/dilution water: Moderately hard water supplemented with vitamin B12 (2 µg/L)

and Na2SeO4 (2 µg/L)

The hardness of the control/dilution water was 98 mg CaCO3/L
Test concentrations: 5 effluent concentrations (6.3, 12.5, 25, 50, 100% (v/v) plus a negative control)

Test replicates: One replicate per treatment, 10 daphnids per replicate
Feeding: None
Aeration: None

Measurements: pH, conductivity, dissolved oxygen and temperature at test initiation and
termination

Lighting: Cool white fluorescent lights
Photoperiod: 16h light:8h dark

Test temperature: 10 ± 2°C

Note: Outlined sections are protocol deviations explained on the comment page 

Test Conditions
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Client: TEC164
Reference: 16-0582-01-DAS

Endpoint: Mortality, 48-h LC50 (95% confidence limits)
Immobility, 48-h EC50 (95% confidence limits)

Test validity: The control had 100% survival (must ≥ 90%)
Control had 0 percent (%) abnormal behaviour (must ≤ 10%,  immobility)

Reference toxicant: 48-h test with NaCl initiated May 10, 2016; current results
(48-h LC50 and 95% confidence limits) = 0.75 (0.63-0.78) log (g/L NaCl)
historical results:
(48-h LC50 and 95% confidence limits) = 0.77 (0.68-0.85) log (g/L NaCl)

Note: Outlined sections are protocol deviations explained on the comment page 

Test Conditions
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Client: TEC164
Reference: 16-0582-01-DAS

Test Log:

2016/05/19 0 1555
2016/05/20 1 1000
2016/05/21 2 1120

Chemistry: 
Conc. (%) control 6.3 13 25 50 100

Day pH (units)
0 7.9 7.9 7.8 7.7 7.6 7.5
2 7.3 7.6 7.8 7.9 8.0 8.2

Conductivity (µS/cm @ 25°C)
0 334 433 523 708 1029 1616
2 341 439 526 705 1029 1606

Dissolved Oxygen (mg/L)
0 8.9 9.0 8.9 9.0 9.0 9.0
2 9.3 9.4 9.5 9.6 9.6 9.7

Temperature (oC)
0 11 11 11 11 11 11
2 12 12 12 12 12 12

Biology:
Conc. (%) control 6.3 13 25 50 100

Day Number Alive and Behavior (behavior is in brackets) 
1 10 10(2D) 10(2D) 10(4D) 10(5D) 10(8D)
2 10 10(2D) 10(6D) 10(6D) 10(6D) 10(10D,3I)

Notes: F, floating; I, immobile; B, stuck on bubble; D, caught in debris; nd, not done; na, not applicable;  

Mortality (%)
2 0 0 0 0 0 0

Immobility (%)
2 0 0 0 0 0 30

JN

Date Day Time Technician

EP/JW

JN

Test Data
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Client: TEC164
Reference: 16-0582-01-DAS

Test Result Comments:
None

Data Analysis:
Endpoints for mortality could not be calculated. No effect occurred.

Endpoints for immobility could not be calculated.  No effect occurred.

Protocol Deviations:
The test was run at 10 ± 2°C, as requested by the client. 

Comments/Statistics



GENERAL TERMS AND CONDITIONS: 

These terms and conditions are incorporated into and form part of the Chain of Custody between HydroQual Laboratories Ltd. (“HydroQual”) and the party named in the Chain of 

Custody (the “Client”). 

1. Definitions: Capitalized terms shall have the definition ascribed as such in these General Terms and Conditions and the Chain of Custody. 

2. The Services: HydroQual will provide the Services to the Client as listed and described in the Chain of Custody.  

3. Prices: HydroQual may review and change all prices, fees, surcharges or other charges as set out in proposals and/or price quotations if there are changes to HydroQual’s cost beyond HydroQual’s control, including 

changes in legislative requirements, Client variations of sample numbers and Client requests for changes to standard reporting requirements. Notwithstanding condition 3, all quotations are reviewed and updated on a 

yearly basis.  

4. Payment Terms: The Client shall pay HydroQual within 30 days of the invoice date as provided by HydroQual. HydroQual may, for reasonable business reasons, require the Client to arrange for payment in advance. 

5. Quotation Numbers: The Client shall provide the proposal and/or price quotation number to HydroQual (where applicable) to ensure correct pricing. 

6. Taxes: Applicable taxes are not included in prices, surcharges and additional fees and will be added at the time of invoicing. 

7. No Guarantee of Results: The Client is responsible for informing itself on the limitation of the results and acknowledges that the results are not guaranteed. 

8. Standard of Care: HydroQual will use reasonable care and diligence as required by the laws of the province or territory where the sample is tested, subject to that level of care and skill ordinarily exercised by other 

laboratories currently practicing under similar conditions in the same locality, subject to the time limits and financial, physical or other constraints applicable to the Services. No warranty, express or implied, is made. 

9. Storage: Where possible, HydroQual will store samples until a final report is issued to the Client, after which time HydroQual may discard the sample. 

10. Holds: If the Client requests a sample be placed on hold, HydroQual will store the sample for the mutually agreed upon written time and price, after which HydroQual will invoice the Client and discard the sample. 

11. Archives: If the Client requests a sample be archived, HydroQual will store the sample for  a mutually agreed upon written time frame and price, after which HydroQual will invoice the Client and discard the sample. 

12. Handling Protocol: Legal sample handling protocol must be arranged, and provided in writing, before samples are collected. HydroQual will provide a price quotation for legal sample protocol. Samples processed under 

legal protocol are stored indefinitely, subject to a storage charge as advised by HydroQual. 

13. Samples: The quality, condition, content and source of samples stored and tested are not known to HydroQual except as declared and described on the Chain of Custody  completed and submitted by the Client and 

accompanying the sample. 

14. Risk of Loss: HydroQual will use reasonable care to protect samples during storage, however, all samples are stored at the Client’s risk and the Client is responsible for obtaining appropriate insurance, if desired. The 

Client acknowledges that during the performance of the Services samples may be altered, lost, damaged or destroyed and the client forever releases HydroQual from any and all claims the Client may have for any loss or 

damage to the sample. 

15. Environmental: the Client must comply with all applicable environmental legislation, including labeling all hazardous samples to comply with Canada's Workplace Hazardous Materials Information System and the Alberta 

Transfer of Dangerous Goods regulations, and must provide appropriate material safety data sheets that include the nature of the hazard and a contact name and phone number to call for information. The Client shall 

defend, indemnify and hold harmless HydroQual for all loss or damages, including any fine or cost of complying with an order of any government authority, resulting from the Client’s breach of this paragraph. 

16. Hazardous Materials Disposal: HydroQual may return, at the Client’s cost, hazardous material to the Client for disposal. 

17. Hazardous Materials Surcharge: HydroQual may apply an additional surcharge for handling of hazardous samples or samples with Naturally Occurring Radioactive Materials (“NORM”), such as and including without 

limitation, H2S and CN. 

18. Sample Containers: HydroQual may ship sample containers to the Client’s location by the most cost effective means using HydroQual’s preferred courier suppliers, within the specified project timeline. Shipping will be 

charged back to the Client. 

19. Additional Charges: HydroQual may charge the Client:  

(a) for pick-up and delivery services when provided subject in each instance to a minimum charge of $50.00; and, 

(b) for rush service (processing samples and/or reporting). 

20. Large Bottle Orders: The Client shall provide HydroQual with not less than 24 hours’ notice for large bottle orders.  

21. Re-Tests: HydroQual reserves the right to re-test any samples that remain in HydroQual’s possession. Re-tests requested by the Client may be charged to Client and Client agrees to pay for such charges. 

22. Waiver: The Client is responsible for making any assessment regarding the suitability of the Services and the intended results for the Client’s purposes and waives any and all claims against HydroQual that the Client may 

have against HydroQual as a result of the interpretation of the results provided to the Client. The Client shall defend, indemnify and save harmless HydroQual for any and all claims made by any third party against 

HydroQual in respect of all losses however arising from the performance of the Services or the use of any report provided in the performance of the Services. 

23. LIMITATION OF LIABILITY: IN NO EVENT SHALL HYDROQUAL BE RESPONSIBLE FOR ANY CONSEQUENTIAL, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY OR PUNITIVE DAMAGES, WHETHER 

FORESEEABLE OR UNFORESEEABLE (INCLUDING CLAIMS FOR LOSS OF PROFITS OR REVENUE OR LOSSES CAUSED BY STOPPAGE OF OTHER WORK OR IMPAIRMENT OF OTHER ASSETS) INCURRED 

BY THE CLIENT ARISING OUT OF BREACH OR FAILURE OF EXPRESS OF IMPLIED WARRANTY, BREACH OF CONTRACT, BREACH OF WARRANTY, MISREPRESENTATION, NEGLIGENCE, STRICT LIABILITY 

IN TORT OR OTHERWISE. IN ANY EVENT, THE LIABILITY OF HYDROQUAL TO THE CLIENT SHALL BE LIMITED TO THE COST OF TESTING THE SAMPLE AS REQUESTED IN THE CHAIN OF CUSTODY 

UNDER WHICH THE SAMPLE WAS ORIGINALLY DEPOSITED. FOR THE PURPOSES OF THIS PARAGRAPH AND PARAGRAPHS 7, 14, 15, 22, AND 24, AS APPLICABLE, “HYDROQUAL” INCLUDES WITHOUT 

LIMITATIONS ITS DIRECTORS, OFFICERS, EMPLOYEES AND AFFILIATES AND THE “CLIENT” INCLUDES WITHOUT LIMITATION ANY THIRD PARTY THAT MAY HAVE A CLAIM AGAINST HYDROQUAL 

THROUGH THE CLIENT. 

24. Notice of Liability: Notwithstanding paragraph 23, HydroQual shall not be liable to the Client unless the Client provides notice in writing to HydroQual of such loss or damage, together with full particulars thereof, within 30 

days of the Client’s receipt of the report of the analysis of the sample giving rise to such liability. The provisions of this paragraph allocate the risk between the Client and HydroQual, and the fees to be paid by the Client to 

HydroQual reflect this allocation of any such risks and the limitations of liability in these General Terms and Conditions.  

25. Entire Agreement: These General Terms and Conditions, the Chain of Custody and price quotations constitute the entire agreement between the parties and supersede and take precedence over any terms and 

conditions contained in any documentation provided by the Client. HydroQual’s execution of any subsequent documentation from the Client only acknowledges receipt and not acceptance of any terms or conditions therein 

unless expressly stipulated otherwise by HydroQual. If there is a conflict between these General Terms and Conditions and any other document, these General Terms and Conditions prevail.  
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Client: TEC164
Reference: 16-0594-01-DAS

Client: Teck Coal Ltd.; operation WLC AWTF

Sample: WL_BFWB_OUT_SP21_05192016_N, WL_BFWB_OUT_SP21_05192016_N

Collection: collected on 2016/05/19 at 1400 by not given
Receipt: received on 2016/05/20 at 0845 by MC

Containers:

Description: type: water,  collection method: grab

Test: started on 2016/05/20 ; ended on 2016/05/22

Result:

Sample Client Comment    
Code Mortality (%)  Immobility (%)

control lab control 0 0   
100 0 43 none

Notes: sd, sample standard deviation; cv, coefficient of variation; nd, not done; na, not applicable;
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Client: TEC164
Reference: 16-0594-01-DAS

Method: Biological Test method: Reference Method for Determining Acute Lethality of 
Effluents to Daphnia magna , 2000. Environ. Can., EPS 1/RM/14. 
Second Edition. (December 2000; amended February 2016)

Test type: Daphnia  48-h Static Acute Test (WTR-ME-015)
Species: Daphnia magna

Age: < 24 hours old 
Organism source: in-house culture

Stock mortality: 7%
Culture brood data: 8 days to first brood

18.5 neonates per average brood

Sample initial chemistry: pH: 7.2;   EC: 1611 (µS/cm @ 25°C);   DO: 8.7 (mg/L);   temperature: 17 °C
hardness (mg CaC03/L): 917;   colour: colourless;   odour: organic

Sample holding time: 1 day  (must be ≤ 5 days)
Sample storage: 4 ± 2°C in darkness

Test vessel: 385 mL plastic vessels
Test volume: 150 mL

Sample pre-treatment: The sample was filtered with a 110 µm nitrex screen prior to testing
The sample was not pH adjusted prior to or during testing
The sample was pre-aerated for 20 minutes (rate of 37.5 ± 12.5 mL/min.L-1)
The hardness of the sample was not adjusted (mg CaCO3/L) prior to or during
testing

Loading density: One daphnid/15 mL (must ≤ 1 organism/15 mL)
Control water: Moderately hard reconstituted water supplemented with vitamin B12 (2 µg/L)

and Na2SeO4 (2 µg/L)

The hardness of the control/dilution water was 84 mg CaCO3/L
Test concentrations: Undiluted sample plus a negative control

Test replicates: Three replicates per treatment, 10 daphnids per replicate
Feeding: None
Aeration: None

Measurements: pH, conductivity, dissolved oxygen and temperature at test initiation and
termination

Lighting: Cool white fluorescent lights
Photoperiod: 16h light:8h dark

Test temperature: 20 ± 2°C

Note: Outlined sections are protocol deviations explained on the comment page 

Test Conditions
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Client: TEC164
Reference: 16-0594-01-DAS

Endpoint: Mortality, % mortality at 48-h
Immobility, % immobility at 48-h

Test validity: The control had 100% survival (must ≥ 90%)
Control had 0% abnormal behaviour (must ≤ 10%), e.g. immobility 

Reference toxicant: 48-h test with NaCl initiated May 10, 2016; current results
(48-h LC50 and 95% confidence limits) = 0.75 (0.63-0.78) log (g/L NaCl)
historical results:
(48-h LC50 and 95% confidence limits) = 0.77 (0.68-0.85) log (g/L NaCl)

Note: Outlined sections are protocol deviations explained on the comment page 

Test Conditions
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Client: TEC164
Reference: 16-0594-01-DAS

Test Log:

2016/05/20 0 1445
2016/05/21 1 1010
2016/05/22 2 0905

Chemistry: 
Conc (%) control 100
replicate a b c a b c

Day pH (units)
0 8.1 8.2 8.2 8.1 8.1 8.1
2 8.0 8.0 8.0 8.0 8.0 8.0

Conductivity (µS/cm @ 25°C)
0 345 350 353 1653 1683 1695
2 337 353 355 1528 1594 1617

Dissolved Oxygen (mg/L)
0 7.8 7.9 7.9 8.0 8.0 8.1
2 7.3 7.3 7.3 7.4 7.4 7.4

Temperature (oC)
0 20 20 20 19 19 19
2 21 21 21 21 21 21

Biology:
Conc (%) control 100
replicate a b c a b c

Day Number Alive and Behavior (behavior is in brackets) 
1 10(2F) 10(2F) 10 10(3F,2I,5D) 10(1F,6D) 10(4D,3I)
2 10 10 10 10(7I,7D) 10(4I,4D) 10(2I,4D)

Notes: F, floating; I, immobile; B, stuck on bubble; D, caught in debris

Mortality (%)
2 0 0 0 0 0 0

Immobility (%)
2 0 0 0 70 40 20

JN

Date Technician

EP/BH

Day Time

JW

Test Data



Daphnia  (Single Concentration)
Test Report 

Page 5 of 20

Client: TEC164
Reference: 16-0594-01-DAS

Test Result Comments:
Day 1 - debris is threadlike, stuck to apical spine of daphnids
Day 2 -  all daphnids that are immobile are stuck in debris
(string-like precipitate that appears sticky, sticking to jar, bottom, and pipette)

Data Analysis:
None

Protocol Deviations:
None

Comments/Statistics
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Client: TEC164
Reference: 16-0594-01-DAS

Client: Teck Coal Ltd.; operation WLC AWTF

Sample: WL_BFWB_OUT_SP21_05192016_N, WL_BFWB_OUT_SP21_05192016_N

Collection: collected on 2016/05/19 at 1400 by not given
Receipt: received on 2016/05/20 at 0845 by MC

Containers:

Description: type: water,  collection method: grab

Test: started on 2016/05/20 ; ended on 2016/05/22

Result:

Sample Client Comment    
Code Mortality (%)  Immobility (%)

control lab control 0 0   
100 3 13 none

Notes: sd, sample standard deviation; cv, coefficient of variation; nd, not done; na, not applicable;

 

 

received 6 x 1 L bottles at 7 °C, in good 
condition with no seals and no initials

Average

The test data and results are authorized and verified correct.
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Client: TEC164
Reference: 16-0594-01-DAS

Method: Biological Test method: Reference Method for Determining Acute Lethality of 
Effluents to Daphnia magna , 2000. Environ. Can., EPS 1/RM/14. 
Second Edition. (December 2000; amended February 2016)

Test type: Daphnia  48-h Static Acute Test (WTR-ME-015)
Species: Daphnia magna

Age: < 24 hours old 
Organism source: in-house culture

Stock mortality: 4%
Culture brood data: 8 days to first brood

24.8 neonates per average brood

Sample initial chemistry: pH: 7.2;   EC: 1611 (µS/cm @ 25°C);   DO: 8.7 (mg/L);   temperature: 17 °C
hardness (mg CaC03/L): 917;   colour: colourless;   odour: organic

Sample holding time: 1 day  (must be ≤ 5 days)
Sample storage: 4 ± 2°C in darkness

Test vessel: 385 mL plastic vessels
Test volume: 150 mL

Sample pre-treatment: The sample was filtered with a 110 µm nitrex screen prior to testing
The sample was not pH adjusted prior to or during testing
The sample was pre-aerated for 20 minutes (rate of 37.5 ± 12.5 mL/min.L-1)
The hardness of the sample was not adjusted (mg CaCO3/L) prior to or during
testing

Loading density: One daphnid/15 mL (must ≤ 1 organism/15 mL)
Control water: Moderately hard reconstituted water supplemented with vitamin B12 (2 µg/L)

and Na2SeO4 (2 µg/L)

The hardness of the control/dilution water was 84 mg CaCO3/L
Test concentrations: Undiluted sample plus a negative control

Test replicates: Three replicates per treatment, 10 daphnids per replicate
Feeding: None
Aeration: None

Measurements: pH, conductivity, dissolved oxygen and temperature at test initiation and
termination

Lighting: Cool white fluorescent lights
Photoperiod: 16h light:8h dark

Test temperature: 10 ± 2°C

Note: Outlined sections are protocol deviations explained on the comment page 

Test Conditions
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Client: TEC164
Reference: 16-0594-01-DAS

Endpoint: Mortality, % mortality at 48-h
Immobility, % immobility at 48-h

Test validity: The control had 100% survival (must ≥ 90%)
Control had 0% abnormal behaviour (must ≤ 10%), e.g. immobility 

Reference toxicant: 48-h test with NaCl initiated May 10, 2016; current results
(48-h LC50 and 95% confidence limits) = 0.75 (0.63-0.78) log (g/L NaCl)
historical results:
(48-h LC50 and 95% confidence limits) = 0.77 (0.68-0.85) log (g/L NaCl)

Note: Outlined sections are protocol deviations explained on the comment page 

Test Conditions
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Client: TEC164
Reference: 16-0594-01-DAS

Test Log:

2016/05/20 0 1310
2016/05/21 1 1055
2016/05/22 2 0950

Chemistry: 
Conc (%) control 100
replicate a b c a b c

Day pH (units)
0 8.0 8.0 8.1 7.6 7.6 7.6
2 8.1 8.0 8.0 8.1 8.2 8.2

Conductivity (µS/cm @ 25°C)
0 343 358 362 1639 1712 1764
2 361 360 360 1645 1634 1700

Dissolved Oxygen (mg/L)
0 8.0 7.9 7.9 8.1 8.3 8.4
2 9.0 9.0 8.9 9.0 9.0 9.0

Temperature (oC)
0 11 11 11 11 11 11
2 11 11 11 11 11 11

Biology:
Conc (%) control 100
replicate a b c a b c

Day Number Alive and Behavior (behavior is in brackets) 
1 10(1F) 10 10 10(6D) 10(2F,3I,2D) 10(9D,3I)
2 10 10 10 9(5D) 10(3I,1I) 10(4D,2I)

Notes: F, floating; I, immobile; B, stuck on bubble; D, caught in debris

Mortality (%)
2 0 0 0 10 0 0

Immobility (%)
2 0 0 0 10 10 20

JN
JW/ML

Date Day Time Technician

EP/BH

Test Data
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Client: TEC164
Reference: 16-0594-01-DAS

Test Result Comments:
Day 2 -  all daphnids that are immobile are stuck in debris

Data Analysis:
None

Protocol Deviations:
The test temperature was 10 ± 2°C, as requested by the client

Comments/Statistics
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Client: TEC164
Reference: 16-0594-01-DAS

Client: Teck Coal Ltd.; operation WLC AWTF

Sample: WL_BFWB_OUT_SP21_05192016_N, WL_BFWB_OUT_SP21_05192016_N
, Filtered

Collection: collected on 2016/05/19 at 1400 by not given
Receipt: received on 2016/05/20 at 0845 by MC

Containers:

Description: type: water,  collection method: grab

Test: started on 2016/05/20 ; ended on 2016/05/22

Result:

Sample Client Comment    
Code Mortality (%)  Immobility (%)

control lab control 0 0   
100 0 0 none

Notes: sd, sample standard deviation; cv, coefficient of variation; nd, not done; na, not applicable;

 

 

received 6 x 1 L bottles at 7 °C, in good 
condition with no seals and no initials

Average

The test data and results are authorized and verified correct.

Senior Verifier

WL_BFWB_OUT_
SP21_05192016_

0

25

50

75

100

control 100

Re
sp

on
se

 (%
)

Concentration (%) Mortality

Immobility

 

Result Summary



Daphnia  (Single Concentration)
Test Report 

Page 12 of 20

Client: TEC164
Reference: 16-0594-01-DAS

Method: Biological Test method: Reference Method for Determining Acute Lethality of 
Effluents to Daphnia magna , 2000. Environ. Can., EPS 1/RM/14. 
Second Edition. (December 2000; amended February 2016)

Test type: Daphnia  48-h Static Acute Test (WTR-ME-015)
Species: Daphnia magna

Age: < 24 hours old 
Organism source: in-house culture

Stock mortality: 0%
Culture brood data: 8 days to first brood

18.5 neonates per average brood

Sample initial chemistry: pH: 7.3;   EC: 1617 (µS/cm @ 25°C);   DO: 7.2 (mg/L);   temperature: 16 °C
hardness (mg CaC03/L): 908;   colour: colourless;   odour: organic

Sample holding time: 2 days  (must be ≤ 5 days)
Sample storage: 4 ± 2°C in darkness

Test vessel: 385 mL plastic vessels
Test volume: 150 mL

Sample pre-treatment: The sample was not filtered or pH adjusted prior to or during testing
The sample was pre-aerated for 0 minutes (rate of 37.5 ± 12.5 mL/min.L-1)
The hardness of the sample was not adjusted (mg CaCO3/L) prior to or during
testing

Loading density: One daphnid/15 mL (must ≤ 1 organism/15 mL)
Control water: Moderately hard reconstituted water supplemented with vitamin B12 (2 µg/L)

and Na2SeO4 (2 µg/L)

The hardness of the control/dilution water was 84 mg CaCO3/L
Test concentrations: Undiluted sample plus a negative control

Test replicates: Three replicates per treatment, 10 daphnids per replicate
Feeding: None
Aeration: None

Measurements: pH, conductivity, dissolved oxygen and temperature at test initiation and
termination

Lighting: Cool white fluorescent lights
Photoperiod: 16h light:8h dark

Test temperature: 20 ± 2°C

Note: Outlined sections are protocol deviations explained on the comment page 

Test Conditions
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Client: TEC164
Reference: 16-0594-01-DAS

Endpoint: Mortality, % mortality at 48-h
Immobility, % immobility at 48-h

Test validity: The control had 100% survival (must ≥ 90%)
Control had 0% abnormal behaviour (must ≤ 10%), e.g. immobility 

Reference toxicant: 48-h test with NaCl initiated May 10, 2016; current results
(48-h LC50 and 95% confidence limits) = 0.75 (0.63-0.78) log (g/L NaCl)
historical results:
(48-h LC50 and 95% confidence limits) = 0.77 (0.68-0.85) log (g/L NaCl)

Note: Outlined sections are protocol deviations explained on the comment page 

Test Conditions
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Client: TEC164
Reference: 16-0594-01-DAS

Test Log:

2016/05/21 0 1150
2016/05/22 1 0900
2016/05/23 2 1015

Chemistry: 
Conc (%) control 100
replicate a b c a b c

Day pH (units)
0 8.0 8.1 8.1 7.8 7.8 7.8
2 8.0 8.0 8.0 8.1 8.1 8.1

Conductivity (µS/cm @ 25°C)
0 350 358 359 1661 1690 1696
2 350 358 359 1587 1596 1618

Dissolved Oxygen (mg/L)
0 8.0 8.0 8.0 7.9 8.0 7.9
2 7.8 7.7 7.8 7.8 7.8 7.7

Temperature (oC)
0 19 19 19 20 20 20
2 20 20 20 20 20 20

Biology:
Conc (%) control 100
replicate a b c a b c

Day Number Alive and Behavior (behavior is in brackets) 
1 10 10 10 10 10(1F,3D) 10(5F,4D)
2 10 10 10 10(2D) 10(3D) 10(1D)

Notes: F, floating; I, immobile; B, stuck on bubble; D, caught in debris

Mortality (%)
2 0 0 0 0 0 0

Immobility (%)
2 0 0 0 0 0 0

JW
HS

Date Day Time Technician

JN/CB

Test Data



Daphnia  (Single Concentration)
Test Report 

Page 15 of 20

Client: TEC164
Reference: 16-0594-01-DAS

Test Result Comments:
None

Data Analysis:
None

Protocol Deviations:
None

Comments/Statistics
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Client: TEC164
Reference: 16-0594-01-DAS

Client: Teck Coal Ltd.; operation WLC AWTF

Sample: WL_BFWB_OUT_SP21_05192016_N, WL_BFWB_OUT_SP21_05192016_N
, Filtered

Collection: collected on 2016/05/19 at 1400 by not given
Receipt: received on 2016/05/20 at 0845 by MC

Containers:

Description: type: water,  collection method: grab

Test: started on 2016/05/20 ; ended on 2016/05/22

Result:

Sample Client Comment    
Code Mortality (%)  Immobility (%)

control lab control 0 0   
100 0 0 none

Notes: sd, sample standard deviation; cv, coefficient of variation; nd, not done; na, not applicable;

 

 

received 6 x 1 L bottles at 7 °C, in good 
condition with no seals and no initials

Average

The test data and results are authorized and verified correct.
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Client: TEC164
Reference: 16-0594-01-DAS

Method: Biological Test method: Reference Method for Determining Acute Lethality of 
Effluents to Daphnia magna , 2000. Environ. Can., EPS 1/RM/14. 
Second Edition. (December 2000; amended February 2016)

Test type: Daphnia  48-h Static Acute Test (WTR-ME-015)
Species: Daphnia magna

Age: < 24 hours old 
Organism source: in-house culture

Stock mortality: 0%
Culture brood data: 8 days to first brood

18.5 neonates per average brood

Sample initial chemistry: pH: 7.3;   EC: 1617 (µS/cm @ 25°C);   DO: 7.2 (mg/L);   temperature: 16 °C
hardness (mg CaC03/L): 908;   colour: colourless;   odour: organic

Sample holding time: 2 days  (must be ≤ 5 days)
Sample storage: 4 ± 2°C in darkness

Test vessel: 385 mL plastic vessels
Test volume: 150 mL

Sample pre-treatment: The sample was not filtered or pH adjusted prior to or during testing
The sample was pre-aerated for 0 minutes (rate of 37.5 ± 12.5 mL/min.L-1)
The hardness of the sample was not adjusted (mg CaCO3/L) prior to or during
testing

Loading density: One daphnid/15 mL (must ≤ 1 organism/15 mL)
Control water: Moderately hard reconstituted water supplemented with vitamin B12 (2 µg/L)

and Na2SeO4 (2 µg/L)

The hardness of the control/dilution water was 84 mg CaCO3/L
Test concentrations: Undiluted sample plus a negative control

Test replicates: Three replicates per treatment, 10 daphnids per replicate
Feeding: None
Aeration: None

Measurements: pH, conductivity, dissolved oxygen and temperature at test initiation and
termination

Lighting: Cool white fluorescent lights
Photoperiod: 16h light:8h dark

Test temperature: 10 ± 2°C

Note: Outlined sections are protocol deviations explained on the comment page 

Test Conditions
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Client: TEC164
Reference: 16-0594-01-DAS

Endpoint: Mortality, % mortality at 48-h
Immobility, % immobility at 48-h

Test validity: The control had 100% survival (must ≥ 90%)
Control had 0% abnormal behaviour (must ≤ 10%), e.g. immobility 

Reference toxicant: 48-h test with NaCl initiated May 10, 2016; current results
(48-h LC50 and 95% confidence limits) = 0.75 (0.63-0.78) log (g/L NaCl)
historical results:
(48-h LC50 and 95% confidence limits) = 0.77 (0.68-0.85) log (g/L NaCl)

Note: Outlined sections are protocol deviations explained on the comment page 

Test Conditions
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Client: TEC164
Reference: 16-0594-01-DAS

Test Log:

2016/05/21 0 1140
2016/05/22 1 0900
2016/05/23 2 1015

Chemistry: 
Conc (%) control 100
replicate a b c a b c

Day pH (units)
0 8.0 8.1 8.1 7.6 7.7 7.7
2 7.8 7.8 7.9 8.3 8.3 8.3

Conductivity (µS/cm @ 25°C)
0 347 362 363 1707 1730 1734
2 357 369 370 1689 1713 1743

Dissolved Oxygen (mg/L)
0 8.5 8.5 8.5 8.4 8.3 8.3
2 8.7 8.6 8.6 8.6 8.6 8.5

Temperature (oC)
0 11 11 11 11 11 11
2 11 11 11 11 11 11

Biology:
Conc (%) control 100
replicate a b c a b c

Day Number Alive and Behavior (behavior is in brackets) 
1 10 10 10 10(1F,2D) 10(2D) 10(1D)
2 10 10 10 10 10 10

Notes: F, floating; I, immobile; B, stuck on bubble; D, caught in debris

Mortality (%)
2 0 0 0 0 0 0

Immobility (%)
2 0 0 0 0 0 0

JW
HS

Date Day Time Technician

JN/CB

Test Data
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Client: TEC164
Reference: 16-0594-01-DAS

Test Result Comments:
Day 1: Thread-like debris stuck on daphnid ends. 

Data Analysis:
None

Protocol Deviations:
The test temperature was 10 ± 2°C, as requested by the client

Comments/Statistics



GENERAL TERMS AND CONDITIONS: 

These terms and conditions are incorporated into and form part of the Chain of Custody between HydroQual Laboratories Ltd. (“HydroQual”) and the party named in the Chain of 

Custody (the “Client”). 

1. Definitions: Capitalized terms shall have the definition ascribed as such in these General Terms and Conditions and the Chain of Custody. 

2. The Services: HydroQual will provide the Services to the Client as listed and described in the Chain of Custody.  

3. Prices: HydroQual may review and change all prices, fees, surcharges or other charges as set out in proposals and/or price quotations if there are changes to HydroQual’s cost beyond HydroQual’s control, including 

changes in legislative requirements, Client variations of sample numbers and Client requests for changes to standard reporting requirements. Notwithstanding condition 3, all quotations are reviewed and updated on a 

yearly basis.  

4. Payment Terms: The Client shall pay HydroQual within 30 days of the invoice date as provided by HydroQual. HydroQual may, for reasonable business reasons, require the Client to arrange for payment in advance. 

5. Quotation Numbers: The Client shall provide the proposal and/or price quotation number to HydroQual (where applicable) to ensure correct pricing. 

6. Taxes: Applicable taxes are not included in prices, surcharges and additional fees and will be added at the time of invoicing. 

7. No Guarantee of Results: The Client is responsible for informing itself on the limitation of the results and acknowledges that the results are not guaranteed. 

8. Standard of Care: HydroQual will use reasonable care and diligence as required by the laws of the province or territory where the sample is tested, subject to that level of care and skill ordinarily exercised by other 

laboratories currently practicing under similar conditions in the same locality, subject to the time limits and financial, physical or other constraints applicable to the Services. No warranty, express or implied, is made. 

9. Storage: Where possible, HydroQual will store samples until a final report is issued to the Client, after which time HydroQual may discard the sample. 

10. Holds: If the Client requests a sample be placed on hold, HydroQual will store the sample for the mutually agreed upon written time and price, after which HydroQual will invoice the Client and discard the sample. 

11. Archives: If the Client requests a sample be archived, HydroQual will store the sample for  a mutually agreed upon written time frame and price, after which HydroQual will invoice the Client and discard the sample. 

12. Handling Protocol: Legal sample handling protocol must be arranged, and provided in writing, before samples are collected. HydroQual will provide a price quotation for legal sample protocol. Samples processed under 

legal protocol are stored indefinitely, subject to a storage charge as advised by HydroQual. 

13. Samples: The quality, condition, content and source of samples stored and tested are not known to HydroQual except as declared and described on the Chain of Custody  completed and submitted by the Client and 

accompanying the sample. 

14. Risk of Loss: HydroQual will use reasonable care to protect samples during storage, however, all samples are stored at the Client’s risk and the Client is responsible for obtaining appropriate insurance, if desired. The 

Client acknowledges that during the performance of the Services samples may be altered, lost, damaged or destroyed and the client forever releases HydroQual from any and all claims the Client may have for any loss or 

damage to the sample. 

15. Environmental: the Client must comply with all applicable environmental legislation, including labeling all hazardous samples to comply with Canada's Workplace Hazardous Materials Information System and the Alberta 

Transfer of Dangerous Goods regulations, and must provide appropriate material safety data sheets that include the nature of the hazard and a contact name and phone number to call for information. The Client shall 

defend, indemnify and hold harmless HydroQual for all loss or damages, including any fine or cost of complying with an order of any government authority, resulting from the Client’s breach of this paragraph. 

16. Hazardous Materials Disposal: HydroQual may return, at the Client’s cost, hazardous material to the Client for disposal. 

17. Hazardous Materials Surcharge: HydroQual may apply an additional surcharge for handling of hazardous samples or samples with Naturally Occurring Radioactive Materials (“NORM”), such as and including without 

limitation, H2S and CN. 

18. Sample Containers: HydroQual may ship sample containers to the Client’s location by the most cost effective means using HydroQual’s preferred courier suppliers, within the specified project timeline. Shipping will be 

charged back to the Client. 

19. Additional Charges: HydroQual may charge the Client:  

(a) for pick-up and delivery services when provided subject in each instance to a minimum charge of $50.00; and, 

(b) for rush service (processing samples and/or reporting). 

20. Large Bottle Orders: The Client shall provide HydroQual with not less than 24 hours’ notice for large bottle orders.  

21. Re-Tests: HydroQual reserves the right to re-test any samples that remain in HydroQual’s possession. Re-tests requested by the Client may be charged to Client and Client agrees to pay for such charges. 

22. Waiver: The Client is responsible for making any assessment regarding the suitability of the Services and the intended results for the Client’s purposes and waives any and all claims against HydroQual that the Client may 

have against HydroQual as a result of the interpretation of the results provided to the Client. The Client shall defend, indemnify and save harmless HydroQual for any and all claims made by any third party against 

HydroQual in respect of all losses however arising from the performance of the Services or the use of any report provided in the performance of the Services. 

23. LIMITATION OF LIABILITY: IN NO EVENT SHALL HYDROQUAL BE RESPONSIBLE FOR ANY CONSEQUENTIAL, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY OR PUNITIVE DAMAGES, WHETHER 

FORESEEABLE OR UNFORESEEABLE (INCLUDING CLAIMS FOR LOSS OF PROFITS OR REVENUE OR LOSSES CAUSED BY STOPPAGE OF OTHER WORK OR IMPAIRMENT OF OTHER ASSETS) INCURRED 

BY THE CLIENT ARISING OUT OF BREACH OR FAILURE OF EXPRESS OF IMPLIED WARRANTY, BREACH OF CONTRACT, BREACH OF WARRANTY, MISREPRESENTATION, NEGLIGENCE, STRICT LIABILITY 

IN TORT OR OTHERWISE. IN ANY EVENT, THE LIABILITY OF HYDROQUAL TO THE CLIENT SHALL BE LIMITED TO THE COST OF TESTING THE SAMPLE AS REQUESTED IN THE CHAIN OF CUSTODY 

UNDER WHICH THE SAMPLE WAS ORIGINALLY DEPOSITED. FOR THE PURPOSES OF THIS PARAGRAPH AND PARAGRAPHS 7, 14, 15, 22, AND 24, AS APPLICABLE, “HYDROQUAL” INCLUDES WITHOUT 

LIMITATIONS ITS DIRECTORS, OFFICERS, EMPLOYEES AND AFFILIATES AND THE “CLIENT” INCLUDES WITHOUT LIMITATION ANY THIRD PARTY THAT MAY HAVE A CLAIM AGAINST HYDROQUAL 

THROUGH THE CLIENT. 

24. Notice of Liability: Notwithstanding paragraph 23, HydroQual shall not be liable to the Client unless the Client provides notice in writing to HydroQual of such loss or damage, together with full particulars thereof, within 30 

days of the Client’s receipt of the report of the analysis of the sample giving rise to such liability. The provisions of this paragraph allocate the risk between the Client and HydroQual, and the fees to be paid by the Client to 

HydroQual reflect this allocation of any such risks and the limitations of liability in these General Terms and Conditions.  

25. Entire Agreement: These General Terms and Conditions, the Chain of Custody and price quotations constitute the entire agreement between the parties and supersede and take precedence over any terms and 

conditions contained in any documentation provided by the Client. HydroQual’s execution of any subsequent documentation from the Client only acknowledges receipt and not acceptance of any terms or conditions therein 

unless expressly stipulated otherwise by HydroQual. If there is a conflict between these General Terms and Conditions and any other document, these General Terms and Conditions prevail.  



MAXXAM JOB #: B640541
Received: 2016/05/26, 09:57

CERTIFICATE OF ANALYSIS

Your P.O. #: 441369

Report Date: 2016/05/30
Report #: R2188226

Version: 1 - Final

Attention:Greg Ross

TECK COAL LIMITED
Bag Service 2000
421 Pine Avenue
Sparwood, BC
CANADA          V0B 2G0

Your C.O.C. #: 1 of 1

WLC AWTFSite Location:

Sample Matrix: Water
# Samples Received: 1

Analytical MethodLaboratory Method
Date
Analyzed

Date
ExtractedQuantityAnalyses

EPS 1/RM/14 2000EENVSOP-001542016/05/27N/A1Daphnia magna Single Concentration-100%

Reference Method suffix “m” indicates test methods incorporate validated modifications from specific reference methods to improve performance.

* RPDs calculated using raw data. The rounding of final results may result in the apparent difference.

Encryption Key

Please direct all questions regarding this Certificate of Analysis to your Project Manager.
Micheline Piche, Project Manager
Email: MPiche@maxxam.ca
Phone# (780) 577-7100
==================================================================== 
This report has been generated and distributed using a secure automated process.
Maxxam has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per section 5.10.2 of ISO/IEC 17025:2005(E), 
signing the reports.  For Service Group specific validation please refer to the Validation Signature Page. 
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Maxxam Job #: B640541
Report Date: 2016/05/30

TECK COAL LIMITED

WLC AWTFSite Location:

Your P.O. #: 441369
Sampler Initials: AD

RESULTS OF CHEMICAL ANALYSES OF  WATER

8280969ATTACHED%Mortality

Daphnia Magna Bioassay

QC Batch
WL_BFWB_OUT_SP21_2016

0525_N
UNITS

1 of 1COC Number

2016/05/25
 09:00

Sampling Date

OR7056Maxxam ID
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Maxxam Job #: B640541
Report Date: 2016/05/30

TECK COAL LIMITED

WLC AWTFSite Location:

Your P.O. #: 441369
Sampler Initials: AD

GENERAL COMMENTS

Each temperature is the average of up to three cooler temperatures taken at receipt

4.3°CPackage 1

Results relate only to the items tested.
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Maxxam Job #: B640541
Report Date: 2016/05/30

TECK COAL LIMITED

WLC AWTFSite Location:

Your P.O. #: 441369
Sampler Initials: AD

VALIDATION SIGNATURE PAGE

The analytical data and all QC contained in this report were reviewed and validated by the following individual(s).

Maxxam has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per section 5.10.2 of ISO/IEC
17025:2005(E), signing the reports.  For Service Group specific validation please refer to the Validation Signature Page.
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RESULTS OF DAPHNIA MAGNA SINGLE CONCENTRATION-100%

TECK COAL LIMITED, Sparwood 3248Client :

Client Project Name & Number:

Job Number: B640541

WLC AWTF Sample Number: OR7056-01

Test Result:

Statistical Method:0%48 hrs Mortality %

Mean percent mortality: Sample Control         0          0

2-6°C

1 L

May 25, 2016 09:00 AM

Analysis Start :

End :

May 27, 2016 10:19 AM

May 29, 2016 10:07 AM

clearDescription:

Sample Collected By:

Sample Received: Volume Received:

Sample Collected:

Dissolved Oxygen: 9.3 mg/L

Temperature :

pH: 7.4

1467 µS/cm

20 °C

800 mg CaCO 3/L

N/AAD

May 26, 2016 09:57 AM

Sample Conductance:

Hardness:

Site Collection:

4 °CTemp.Upon Arrival:

Storage:

Sampling Method : N/A

Sample Name : WL_BFWB_OUT_SP21_20160525_N Sample Matrix : Water

Sample Prior to Analysis:

10.0100100

0000100

0000100

00000

00000

00000

48 hrs48 hrs48 hrs48 hrs % vol/vol

Immobility
(%)

Immobility
(#)

Mortality
(%)

Mortality
(#)

 Concentration

7.614428.32010.01008.814737.620100

7.514298.22000008.814737.620100

7.614378.22000008.714597.720100

7.83788.32000008.03748.3210

7.63748.22000007.93748.3210

7.63718.12000008.03728.1210

48 hrs48 hrs48 hr48 hrs24 hrs24 hrs24 hrs24 hrsStartStartStartStart % vol/vol

Dissolved
Oxygen
(mg/L)

Conductivity
(uS/cm)

pH
(pH)

Temperature
(°C)

Immobility
(%)

Immobility
(#)

Mortality
(%)

Mortality
(#)

Dissolved
Oxygen
(mg/L)

Conductivity
(uS/cm)

pH
(pH)

Temperature
(°C)

 Concentration

Other parameters available on request.160 mg/L CaCO3Hardness:

City of Edmonton dechlorinated tap waterCulture/Control/Dilution Water:

NoneComments :

Test concentration :

Photoperiod :

Pre-aeration Time : Rate of Pre-aeration :

Test Hardness Adjusted :

0,0,0,100,100,100 (% vol/vol)

25-50 mL/min/L

No

16:8 (light: dark)

30 min

Test pH Adjusted: No

15.0 mL/Daphnia

Total # of Organisms Used :

Vessel Volume :Test Volume : 150 mL

Test Temperature :

Organisms per Vessel : 10

60

Loading Density :

20 ± 2 °C

225 mL

Test Conditions

Culture Temperature :

Pseudokirchnriella and YTC at a ratio of 2 mL/L of culture daily. New cultures weekly, 63 daphnids
distributed into 6 culture vessels and 3 reproductive vessels.

% Mortality within 7 days :

23.9<24 hrs

0

Time To First Brood :

Daphnia magna

8 Days

Average Brood Size :

16:8 (light: dark)

Source : In House Culture

20 ± 2 °C

Culture Diet

Culture Photoperiod :

Test Organism :

Age at Test Initiation :

www.maxxam.caMaxxam Analytics 9331 - 48th Street, Edmonton, Alberta  T6B 2R4  Tel: (780) 577-7100  Fax: (780) 450-4187
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RESULTS OF DAPHNIA MAGNA SINGLE CONCENTRATION-100%

TECK COAL LIMITED, Sparwood 3248Client :

Client Project Name & Number:

Job Number: B640541

WLC AWTF Sample Number: OR7056-01

0,1.25,2.5,5,10,20 g/L6.36 (4.60, 8.79) g/L Concentration :Historical Mean LC50 (warning limits) :

Untrimmed
Spearman-
Kärber

6.30 (5.38, 7.38)g/L Statistical Method :Test Endpoint 48 hrs LC50 (95% confidence interval) :

May 24, 2016Test Date:Sodium ChlorideReference chemical:

NoneMethod Deviations:

EPS 1/RM/14Test Method

The results contained in this report refer only to the testing of the sample submitted. This report may not be reproduced, except in its
entirety, without the written approval of the laboratory.

Note:

Date: May 30, 2016 02:48 PM

Analyst :

Verified By :

Andrea Rowe, Arthur Juan Mathias, Chelsea Tessier, Natasha Mouck

Arthur Juan Mathias, Analyst I

www.maxxam.caMaxxam Analytics 9331 - 48th Street, Edmonton, Alberta  T6B 2R4  Tel: (780) 577-7100  Fax: (780) 450-4187
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ATTN:  Thomas Davidson Received: 2016/05/26
Teck Coal Ltd. Report Date: 6/6/2016
15 Km North HWY 43 Version: FINAL
Sparwood, British Columbia
Canada  V0B 2G0  

TEC164
16-0615
PO # 430571

Senior Verifier

Test Report
Client:
Reference:
Billing:



Trout (Single Concentration)  
Test Report

Page 2 of 15

Client: TEC164
Reference: 16-0615-01-TRS

Client: Teck Coal Ltd.; operation WLC AWTF

Sample: WL_BFWB_OUT_SP21_20160525_N

Collection: collected on 2016/05/25 at 0900 by not given
Receipt: received on 2016/05/26 at 0900 by MC

Containers:

Description: type: water,  collection method: grab

Test:  started on 2016/05/27 ; ended on 2016/05/31

Result:

Sample Client Mortality Comment
Code (%)

control lab control 0
100% 0 none 

received 4 x 20 L carboys/ 4 x 1 L bottles at 13 °C, in 
good condition with no seals and no initials

The test data and results are authorized and verified correct.

WL_BFWB_OUT_S
P21_20160525_N

Senior Verifier
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Result Summary



Trout (Single Concentration)  
Test Report

Page 3 of 15

Client: TEC164
Reference: 16-0615-01-TRS

Method: Biological Test Method: Reference Method for Determining Acute Lethality of 
Effluents to Rainbow Trout, 2000. Environment Canada, EPS 1/RM/13. 
Second Edition (2000; amended May 2007 and February 2016).

Test type: Trout 96-h Static Acute Test (WTR-ME-041)
Species: Oncorhynchus mykiss

Organism source: Miracle Springs (Batch 20160413TR)
Acclimation: 44 days (must be > 2 weeks)

Stock mortality: 0.3% (seven days preceding testing)

Sample initial chemistry: pH: 7.4;   EC: 1512 (µS/cm @ 25°C);   DO: 9.1 (mg/L);   temperature: 17 °C
hardness (mg CaC03/L): 919;   colour: colourless;   odour: -

Sample holding time: 2 days  (must be ≤ 5 days)
Sample storage: 4 ± 2°C in darkness

Test vessel: The test was conducted in 22 L plastic pails with polyethylene liners 
Test volume: 20 Litres (depth of solution in each test vessel  ≥15cm)

Sample pre-treatment: All test solutions and controls were pre-aerated for 30 minutes at 6.5 ±1 mL/min/L
Dissolved oxygen in full strength sample was 8.7 mg/L after pre-aeration
The sample was not filtered or pH adjusted prior to or during testing

Loading density: 0.2 g/Litre (must be ≤ 0.5 g/Litre)
Control water: Dechlorinated City of Calgary water acclimated to test conditions

Test concentrations: Undiluted sample plus a negative control
Test replicates: One replicate per treatment; 10 fish per replicate

Feeding: Fish are not fed 24 hours before test initiation and no feeding during test
Measurements: pH, conductivity, dissolved oxygen and temperature measured at test

initiation and termination
Aeration: All treatments aerated at 6.5 ±1 mL/min/L by oil-free compressed air

passed through airline tubes connected to disposable air stones 
Lighting: Overhead full spectrum fluorescent lights

Photoperiod: 16h light:8h dark
Test temperature: 15 ± 1°C

Endpoint: Mortality, % mortality at 96-h
Test validity: The control had 100% survival (must ≥ 90%)

The control had 0 percent (%) stressed behaviour (must ≤ 10%)
Reference toxicant: 96-h test with Potassium Chloride (KCl) initiated May 25, 2016; current results

(96-h LC50 and 95% confidence limits) = 0.48 (0.41-0.54) log (g/L KCl)
historical results: 
(96-h LC50 and 95% confidence limits) = 0.55 (0.42-0.68) log (g/L KCl)

Note: Outlined sections are protocol deviations explained on the comment page; v/v, volume per volume

Test Conditions



Trout (Single Concentration)  
Test Report

Page 4 of 15

Client: TEC164
Reference: 16-0615-01-TRS

Test Log:

0 1450
1 1020
2 0930
3 0800
4 1045

Chemistry:
Conc. (%) control 100

Day

0 8.0 7.6
4 8.0 8.1

Conductivity (µS/cm @ 25°C)
0 471 1647
4 494 1590

Dissolved Oxygen (mg/L)
0 8.8 8.7
4 9.1 9.2

0 15 15
4 15 15

Number Alive (In brackets number stressed):
Conc. (%) control 100

Day
0 10 10
1 10 10
2 10 10
3 10 10
4 10 10

4 0 0

4 0 0

2016/05/27 JN
2016/05/28 BH

Date Day Time Technician

pH (units)

Temperature (oC)

Mortality (%)

2016/05/30 JW
2016/05/29 KLO

2016/05/31 BH

Stressed (%)

Test Data



Trout (Single Concentration)  
Test Report

Page 5 of 15

Client: TEC164
Reference: 16-0615-01-TRS

Biology Summary Tables:

1 2.8 0.3 control 4.0
2 3.0 0.4 100 3.5
3 3.2 0.4
4 3.2 0.4
5 2.9 0.3
6 3.1 0.4
7 3.6 0.7
8 3.0 0.4
9 3.1 0.4
10 2.7 0.3

average 3.1 0.4
sd 0.3 0.1

cv(%) 8.2 28.9
Notes: nd, not done; na, not applicable; 
sd, standard deviation; cv(%), coefficient 
of variation

Test Result Comments:
None

Data Analysis:
None

Protocol Deviations:
None

Length 
(cm)

Wet 
Weight(g) Sample Group Wet 

Weight (g)
Control 

Fish

Test Data

Comments/Statistics



Daphnia  (Single Concentration)
Test Report 

Page 6 of 15

Client: TEC164
Reference: 16-0615-01-DAS

Client: Teck Coal Ltd.; operation WLC AWTF

Sample: WL_BFWB_OUT_SP21_20160525_N

Collection: collected on 2016/05/25 at 0900 by not given
Receipt: received on 2016/05/26 at 0900 by MC

Containers:

Description: type: water,  collection method: grab

Test: started on 2016/05/26 ; ended on 2016/05/28

Result:

Sample Client Comment    
Code Mortality (%)  Immobility (%)

control lab control 0 0   
100 0 0 none

Notes: sd, sample standard deviation; cv, coefficient of variation; nd, not done; na, not applicable;

 

 

Senior Verifier

Average

received 4 x 20 L carboys/ 4 x 1 L bottles at 13 
°C, in good condition with no seals and no 

The test data and results are authorized and verified correct.
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Result Summary



Daphnia  (Single Concentration)
Test Report 

Page 7 of 15

Client: TEC164
Reference: 16-0615-01-DAS

Method: Biological Test method: Reference Method for Determining Acute Lethality of 
Effluents to Daphnia magna , 2000. Environ. Can., EPS 1/RM/14. 
Second Edition. (December 2000; amended February 2016)

Test type: Daphnia  48-h Static Acute Test (WTR-ME-015)
Species: Daphnia magna

Age: < 24 hours old 
Organism source: in-house culture

Stock mortality: 0%
Culture brood data: 9 days to first brood

27 neonates per average brood
 

Sample initial chemistry: pH: 7.4;   EC: 1512 (µS/cm @ 25°C);   DO: 9.1 (mg/L);   temperature: 17 °C
hardness (mg CaC03/L): 919;   colour: colourless;   odour: -

Sample holding time: 1 day  (must be ≤ 5 days)
Sample storage: 4 ± 2°C in darkness

Test vessel: 385 mL plastic vessels
Test volume: 150 mL

Sample pre-treatment: The sample was not filtered or pH adjusted prior to or during testing
The sample was pre-aerated for 20 minutes (rate of 37.5 ± 12.5 mL/min.L-1)
The hardness of the sample was not adjusted (mg CaCO3/L) prior to or during
testing

Loading density: One daphnid/15 mL (must ≤ 1 organism/15 mL)
Control water: Moderately hard reconstituted water supplemented with vitamin B12 (2 µg/L)

and Na2SeO4 (2 µg/L)

The hardness of the control/dilution water was 86 mg CaCO3/L
Test concentrations: Undiluted sample plus a negative control

Test replicates: Three replicates per treatment, 10 daphnids per replicate
Feeding: None
Aeration: None

Measurements: pH, conductivity, dissolved oxygen and temperature at test initiation and
termination

Lighting: Cool white fluorescent lights
Photoperiod: 16h light:8h dark

Test temperature: 20 ± 2°C

Note: Outlined sections are protocol deviations explained on the comment page 

Test Conditions

 



Daphnia  (Single Concentration)
Test Report 

Page 8 of 15

Client: TEC164
Reference: 16-0615-01-DAS

Endpoint: Mortality, % mortality at 48-h
Immobility, % immobility at 48-h

Test validity: The control had 100% survival (must ≥ 90%)
Control had 0% abnormal behaviour (must ≤ 10%), e.g. immobility 

Reference toxicant: 48-h test with NaCl initiated May 23, 2016; current results
(48-h LC50 and 95% confidence limits) = 0.73 (0.69-0.76) log (g/L NaCl)
historical results:
(48-h LC50 and 95% confidence limits) = 0.76 (0.68-0.85) log (g/L NaCl)

Note: Outlined sections are protocol deviations explained on the comment page 

Test Conditions



Daphnia  (Single Concentration)
Test Report 
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Client: TEC164
Reference: 16-0615-01-DAS

Test Log:

2016/05/26 0 1455
2016/05/27 1 1000
2016/05/28 2 1005

Chemistry: 
Conc (%) control 100
replicate a b c a b c

Day pH (units)
0 7.8 7.8 7.9 8.1 8.2 8.2
2 8.0 8.0 8.0 8.2 8.3 8.1

Conductivity (µS/cm @ 25°C)
0 311 327 330 1549 1587 1619
2 342 335 342 1581 1622 1559

Dissolved Oxygen (mg/L)
0 7.8 7.8 7.8 7.9 7.9 8.0
2 7.5 7.4 7.5 7.4 7.4 7.4

Temperature (oC)
0 20 21 21 20 20 20
2 22 22 22 22 22 22

Biology:
Conc (%) control 100
replicate a b c a b c

Day Number Alive and Behavior (behavior is in brackets) 
1 10 10 10 10 10 10
2 10 10 10 10(2D) 10(1D) 10(10D)

Notes: F, floating; I, immobile; B, stuck on bubble; D, caught in debris

Mortality (%)
2 0 0 0 0 0 0

Immobility (%)
2 0 0 0 0 0 0

HS

Date Technician

JW/BH

Day Time

JN

Test Data



Daphnia  (Single Concentration)
Test Report 
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Client: TEC164
Reference: 16-0615-01-DAS

Test Result Comments:
Observed tails of debris on daphnids on days 1 and 2. 

Data Analysis:
None

Protocol Deviations:
None

Comments/Statistics



Daphnia  (Single Concentration)
Test Report 
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Client: TEC164
Reference: 16-0615-01-DAS

Client: Teck Coal Ltd.; operation WLC AWTF

Sample: WL_BFWB_OUT_SP21_20160525_N

Collection: collected on 2016/05/25 at 0900 by not given
Receipt: received on 2016/05/26 at 0900 by MC

Containers:

Description: type: water,  collection method: grab

Test: started on 2016/05/26 ; ended on 2016/05/28

Result:

Sample Client Comment    
Code Mortality (%)  Immobility (%)

control lab control 0 0   
100 0 0 none

Notes: sd, sample standard deviation; cv, coefficient of variation; nd, not done; na, not applicable;

 

 

received 4 x 20 L carboys/ 4 x 1 L bottles at 13 
°C, in good condition with no seals and no 

Average

The test data and results are authorized and verified correct.

Senior Verifier
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Result Summary



Daphnia  (Single Concentration)
Test Report 
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Client: TEC164
Reference: 16-0615-01-DAS

Method: Biological Test method: Reference Method for Determining Acute Lethality of 
Effluents to Daphnia magna , 2000. Environ. Can., EPS 1/RM/14. 
Second Edition. (December 2000; amended February 2016)

Test type: Daphnia  48-h Static Acute Test (WTR-ME-015)
Species: Daphnia magna

Age: < 24 hours old 
Organism source: in-house culture

Stock mortality: 0%
Culture brood data: 9 days to first brood

27 neonates per average brood

Sample initial chemistry: pH: 7.4;   EC: 1512 (µS/cm @ 25°C);   DO: 9.1 (mg/L);   temperature: 17 °C
hardness (mg CaC03/L): 919;   colour: colourless;   odour: -

Sample holding time: 1 day  (must be ≤ 5 days)
Sample storage: 4 ± 2°C in darkness

Test vessel: 385 mL plastic vessels
Test volume: 150 mL

Sample pre-treatment: The sample was not filtered or pH adjusted prior to or during testing
The sample was pre-aerated for 0 minutes (rate of 37.5 ± 12.5 mL/min.L-1)
The hardness of the sample was not adjusted (mg CaCO3/L) prior to or during
testing

Loading density: One daphnid/15 mL (must ≤ 1 organism/15 mL)
Control water: Moderately hard reconstituted water supplemented with vitamin B12 (2 µg/L)

and Na2SeO4 (2 µg/L)

The hardness of the control/dilution water was 86 mg CaCO3/L
Test concentrations: Undiluted sample plus a negative control

Test replicates: Three replicates per treatment, 10 daphnids per replicate
Feeding: None
Aeration: None

Measurements: pH, conductivity, dissolved oxygen and temperature at test initiation and
termination

Lighting: Cool white fluorescent lights
Photoperiod: 16h light:8h dark

Test temperature: 20 ± 2°C

Note: Outlined sections are protocol deviations explained on the comment page 

Test Conditions

 



Daphnia  (Single Concentration)
Test Report 
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Client: TEC164
Reference: 16-0615-01-DAS

Endpoint: Mortality, % mortality at 48-h
Immobility, % immobility at 48-h

Test validity: The control had 100% survival (must ≥ 90%)
Control had 0% abnormal behaviour (must ≤ 10%), e.g. immobility 

Reference toxicant: 48-h test with NaCl initiated May 23, 2016; current results
(48-h LC50 and 95% confidence limits) = 0.73 (0.69-0.76) log (g/L NaCl)
historical results:
(48-h LC50 and 95% confidence limits) = 0.76 (0.68-0.85) log (g/L NaCl)

Note: Outlined sections are protocol deviations explained on the comment page 

Test Conditions



Daphnia  (Single Concentration)
Test Report 
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Client: TEC164
Reference: 16-0615-01-DAS

Test Log:

2016/05/26 0 1500
2016/05/27 1 1000
2016/05/28 2 1000

Chemistry: 
Conc (%) control 100
replicate a b c a b c

Day pH (units)
0 7.6 7.7 7.7 7.4 7.5 7.5
2 8.2 8.0 8.0 8.1 8.2 8.2

Conductivity (µS/cm @ 25°C)
0 324 336 337 1551 1652 1679
2 345 338 335 1601 1622 1582

Dissolved Oxygen (mg/L)
0 7.7 7.7 7.7 8.1 8.2 8.2
2 8.9 8.9 8.7 8.6 8.6 8.6

Temperature (oC)
0 11 11 11 11 11 11
2 11 11 11 11 11 11

Biology:
Conc (%) control 100
replicate a b c a b c

Day Number Alive and Behavior (behavior is in brackets) 
1 10 10 10 10(9I) 10(7I) 10(8I)
2 10 10 10 10(10D) 10(10D) 10(10D)

Notes: F, floating; I, immobile; B, stuck on bubble; D, caught in debris

Mortality (%)
2 0 0 0 0 0 0

Immobility (%)
2 0 0 0 0 0 0

HS
JN

Date Day Time Technician

JW/BH

Test Data



Daphnia  (Single Concentration)
Test Report 
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Client: TEC164
Reference: 16-0615-01-DAS

Test Result Comments:
None

Data Analysis:
None

Protocol Deviations:
None

Comments/Statistics



GENERAL TERMS AND CONDITIONS: 

These terms and conditions are incorporated into and form part of the Chain of Custody between HydroQual Laboratories Ltd. (“HydroQual”) and the party named in the Chain of 

Custody (the “Client”). 

1. Definitions: Capitalized terms shall have the definition ascribed as such in these General Terms and Conditions and the Chain of Custody. 

2. The Services: HydroQual will provide the Services to the Client as listed and described in the Chain of Custody.  

3. Prices: HydroQual may review and change all prices, fees, surcharges or other charges as set out in proposals and/or price quotations if there are changes to HydroQual’s cost beyond HydroQual’s control, including 

changes in legislative requirements, Client variations of sample numbers and Client requests for changes to standard reporting requirements. Notwithstanding condition 3, all quotations are reviewed and updated on a 

yearly basis.  

4. Payment Terms: The Client shall pay HydroQual within 30 days of the invoice date as provided by HydroQual. HydroQual may, for reasonable business reasons, require the Client to arrange for payment in advance. 

5. Quotation Numbers: The Client shall provide the proposal and/or price quotation number to HydroQual (where applicable) to ensure correct pricing. 

6. Taxes: Applicable taxes are not included in prices, surcharges and additional fees and will be added at the time of invoicing. 

7. No Guarantee of Results: The Client is responsible for informing itself on the limitation of the results and acknowledges that the results are not guaranteed. 

8. Standard of Care: HydroQual will use reasonable care and diligence as required by the laws of the province or territory where the sample is tested, subject to that level of care and skill ordinarily exercised by other 

laboratories currently practicing under similar conditions in the same locality, subject to the time limits and financial, physical or other constraints applicable to the Services. No warranty, express or implied, is made. 

9. Storage: Where possible, HydroQual will store samples until a final report is issued to the Client, after which time HydroQual may discard the sample. 

10. Holds: If the Client requests a sample be placed on hold, HydroQual will store the sample for the mutually agreed upon written time and price, after which HydroQual will invoice the Client and discard the sample. 

11. Archives: If the Client requests a sample be archived, HydroQual will store the sample for  a mutually agreed upon written time frame and price, after which HydroQual will invoice the Client and discard the sample. 

12. Handling Protocol: Legal sample handling protocol must be arranged, and provided in writing, before samples are collected. HydroQual will provide a price quotation for legal sample protocol. Samples processed under 

legal protocol are stored indefinitely, subject to a storage charge as advised by HydroQual. 

13. Samples: The quality, condition, content and source of samples stored and tested are not known to HydroQual except as declared and described on the Chain of Custody  completed and submitted by the Client and 

accompanying the sample. 

14. Risk of Loss: HydroQual will use reasonable care to protect samples during storage, however, all samples are stored at the Client’s risk and the Client is responsible for obtaining appropriate insurance, if desired. The 

Client acknowledges that during the performance of the Services samples may be altered, lost, damaged or destroyed and the client forever releases HydroQual from any and all claims the Client may have for any loss or 

damage to the sample. 

15. Environmental: the Client must comply with all applicable environmental legislation, including labeling all hazardous samples to comply with Canada's Workplace Hazardous Materials Information System and the Alberta 

Transfer of Dangerous Goods regulations, and must provide appropriate material safety data sheets that include the nature of the hazard and a contact name and phone number to call for information. The Client shall 

defend, indemnify and hold harmless HydroQual for all loss or damages, including any fine or cost of complying with an order of any government authority, resulting from the Client’s breach of this paragraph. 

16. Hazardous Materials Disposal: HydroQual may return, at the Client’s cost, hazardous material to the Client for disposal. 

17. Hazardous Materials Surcharge: HydroQual may apply an additional surcharge for handling of hazardous samples or samples with Naturally Occurring Radioactive Materials (“NORM”), such as and including without 

limitation, H2S and CN. 

18. Sample Containers: HydroQual may ship sample containers to the Client’s location by the most cost effective means using HydroQual’s preferred courier suppliers, within the specified project timeline. Shipping will be 

charged back to the Client. 

19. Additional Charges: HydroQual may charge the Client:  

(a) for pick-up and delivery services when provided subject in each instance to a minimum charge of $50.00; and, 

(b) for rush service (processing samples and/or reporting). 

20. Large Bottle Orders: The Client shall provide HydroQual with not less than 24 hours’ notice for large bottle orders.  

21. Re-Tests: HydroQual reserves the right to re-test any samples that remain in HydroQual’s possession. Re-tests requested by the Client may be charged to Client and Client agrees to pay for such charges. 

22. Waiver: The Client is responsible for making any assessment regarding the suitability of the Services and the intended results for the Client’s purposes and waives any and all claims against HydroQual that the Client may 

have against HydroQual as a result of the interpretation of the results provided to the Client. The Client shall defend, indemnify and save harmless HydroQual for any and all claims made by any third party against 

HydroQual in respect of all losses however arising from the performance of the Services or the use of any report provided in the performance of the Services. 

23. LIMITATION OF LIABILITY: IN NO EVENT SHALL HYDROQUAL BE RESPONSIBLE FOR ANY CONSEQUENTIAL, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY OR PUNITIVE DAMAGES, WHETHER 

FORESEEABLE OR UNFORESEEABLE (INCLUDING CLAIMS FOR LOSS OF PROFITS OR REVENUE OR LOSSES CAUSED BY STOPPAGE OF OTHER WORK OR IMPAIRMENT OF OTHER ASSETS) INCURRED 

BY THE CLIENT ARISING OUT OF BREACH OR FAILURE OF EXPRESS OF IMPLIED WARRANTY, BREACH OF CONTRACT, BREACH OF WARRANTY, MISREPRESENTATION, NEGLIGENCE, STRICT LIABILITY 

IN TORT OR OTHERWISE. IN ANY EVENT, THE LIABILITY OF HYDROQUAL TO THE CLIENT SHALL BE LIMITED TO THE COST OF TESTING THE SAMPLE AS REQUESTED IN THE CHAIN OF CUSTODY 

UNDER WHICH THE SAMPLE WAS ORIGINALLY DEPOSITED. FOR THE PURPOSES OF THIS PARAGRAPH AND PARAGRAPHS 7, 14, 15, 22, AND 24, AS APPLICABLE, “HYDROQUAL” INCLUDES WITHOUT 

LIMITATIONS ITS DIRECTORS, OFFICERS, EMPLOYEES AND AFFILIATES AND THE “CLIENT” INCLUDES WITHOUT LIMITATION ANY THIRD PARTY THAT MAY HAVE A CLAIM AGAINST HYDROQUAL 

THROUGH THE CLIENT. 

24. Notice of Liability: Notwithstanding paragraph 23, HydroQual shall not be liable to the Client unless the Client provides notice in writing to HydroQual of such loss or damage, together with full particulars thereof, within 30 

days of the Client’s receipt of the report of the analysis of the sample giving rise to such liability. The provisions of this paragraph allocate the risk between the Client and HydroQual, and the fees to be paid by the Client to 

HydroQual reflect this allocation of any such risks and the limitations of liability in these General Terms and Conditions.  

25. Entire Agreement: These General Terms and Conditions, the Chain of Custody and price quotations constitute the entire agreement between the parties and supersede and take precedence over any terms and 

conditions contained in any documentation provided by the Client. HydroQual’s execution of any subsequent documentation from the Client only acknowledges receipt and not acceptance of any terms or conditions therein 

unless expressly stipulated otherwise by HydroQual. If there is a conflict between these General Terms and Conditions and any other document, these General Terms and Conditions prevail.  



MAXXAM JOB #: B642681
Received: 2016/06/01, 09:45

CERTIFICATE OF ANALYSIS

Your P.O. #: 441369

Report Date: 2016/06/09
Report #: R2193985

Version: 1 - Final

Attention:Greg Ross

TECK COAL LIMITED
Bag Service 2000
421 Pine Avenue
Sparwood, BC
CANADA          V0B 2G0

WLC AWTFSite Location:

Sample Matrix: Water
# Samples Received: 1

Analytical MethodLaboratory Method
Date
Analyzed

Date
ExtractedQuantityAnalyses

EPS 1/RM/14 2000EENVSOP-001542016/06/02N/A1Daphnia magna Single Concentration-100%

Reference Method suffix “m” indicates test methods incorporate validated modifications from specific reference methods to improve performance.

* RPDs calculated using raw data. The rounding of final results may result in the apparent difference.

Encryption Key

Please direct all questions regarding this Certificate of Analysis to your Project Manager.
Micheline Piche, Project Manager
Email: MPiche@maxxam.ca
Phone# (780) 577-7100
==================================================================== 
This report has been generated and distributed using a secure automated process.
Maxxam has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per section 5.10.2 of ISO/IEC 17025:2005(E), 
signing the reports.  For Service Group specific validation please refer to the Validation Signature Page. 
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Page 1 of 4

Maxxam Analytics International Corporation o/a Maxxam Analytics    Edmonton: 9331 - 48th Street T6B 2R4     Telephone (780)577-7100   Fax (780)450-4187



Maxxam Job #: B642681
Report Date: 2016/06/09

TECK COAL LIMITED

WLC AWTFSite Location:

Your P.O. #: 441369
Sampler Initials: TW

RESULTS OF CHEMICAL ANALYSES OF  WATER

8286312ATTACHED%Mortality

Daphnia Magna Bioassay

QC Batch
WL_BFWB_OUT_SP21_2016

0530_N
UNITS

2016/05/30
 09:00

Sampling Date

OS7545Maxxam ID
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Maxxam Job #: B642681
Report Date: 2016/06/09

TECK COAL LIMITED

WLC AWTFSite Location:

Your P.O. #: 441369
Sampler Initials: TW

GENERAL COMMENTS

Each temperature is the average of up to three cooler temperatures taken at receipt

10.0°CPackage 1

Results relate only to the items tested.
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Maxxam Job #: B642681
Report Date: 2016/06/09

TECK COAL LIMITED

WLC AWTFSite Location:

Your P.O. #: 441369
Sampler Initials: TW

VALIDATION SIGNATURE PAGE

The analytical data and all QC contained in this report were reviewed and validated by the following individual(s).

Michelle Hospedales, B.Sc., Senior Analyst

Maxxam has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per section 5.10.2 of ISO/IEC
17025:2005(E), signing the reports.  For Service Group specific validation please refer to the Validation Signature Page.
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RESULTS OF DAPHNIA MAGNA SINGLE CONCENTRATION-100%

TECK COAL LIMITED, Sparwood 3248Client :

Client Project Name & Number:

Job Number: B642681

WLC AWTF Sample Number: OS7545-01

Test Result:

Statistical Method:0%48 hrs Mortality %

Mean percent mortality: Sample Control         0          0

2-6°C

1 L

May 30, 2016 09:00 AM

Analysis Start :

End :

Jun 02, 2016 10:15 AM

Jun 04, 2016 09:56 AM

ClearDescription:

Sample Collected By:

Sample Received: Volume Received:

Sample Collected:

Dissolved Oxygen: 8.9 mg/L

Temperature :

pH: 7.5

1404 µS/cm

19 °C

800 mg CaCO 3/L

N/ATW

Jun 01, 2016 09:45 AM

Sample Conductance:

Hardness:

Site Collection:

10 °CTemp.Upon Arrival:

Storage:

Sampling Method : N/A

Sample Name : WL_BFWB_OUT_SP21_20160530_N Sample Matrix : Water

Sample Prior to Analysis:

0000100

0000100

0000100

00000

00000

00000

48 hrs48 hrs48 hrs48 hrs % vol/vol

Immobility
(%)

Immobility
(#)

Mortality
(%)

Mortality
(#)

 Concentration

7.713408.22000008.514257.720100

7.813278.22010.01008.614227.720100

7.813138.22000008.514167.720100

8.03937.92000008.04138.3200

8.03897.92000008.14138.3200

8.03867.92000008.04128.3210

48 hrs48 hrs48 hr48 hrs24 hrs24 hrs24 hrs24 hrsStartStartStartStart % vol/vol

Dissolved
Oxygen
(mg/L)

Conductivity
(uS/cm)

pH
(pH)

Temperature
(°C)

Immobility
(%)

Immobility
(#)

Mortality
(%)

Mortality
(#)

Dissolved
Oxygen
(mg/L)

Conductivity
(uS/cm)

pH
(pH)

Temperature
(°C)

 Concentration

Other parameters available on request.140 mg/L CaCO3Hardness:

City of Edmonton dechlorinated tap waterCulture/Control/Dilution Water:

NoneComments :

Test concentration :

Photoperiod :

Pre-aeration Time : Rate of Pre-aeration :

Test Hardness Adjusted :

0,0,0,100,100,100 (% vol/vol)

25-50 mL/min/L

No

16:8 (light: dark)

30 min

Test pH Adjusted: No

15.0 mL/Daphnia

Total # of Organisms Used :

Vessel Volume :Test Volume : 150 mL

Test Temperature :

Organisms per Vessel : 10

60

Loading Density :

20 ± 2 °C

225 mL

Test Conditions

Culture Temperature :

Pseudokirchnriella and YTC at a ratio of 2 mL/L of culture daily. New cultures weekly, 63 daphnids
distributed into 6 culture vessels and 3 reproductive vessels.

% Mortality within 7 days :

17.3<24 hrs

0

Time To First Brood :

Daphnia magna

8 Days

Average Brood Size :

16:8 (light: dark)

Source : In House Culture

20 ± 2 °C

Culture Diet

Culture Photoperiod :

Test Organism :

Age at Test Initiation :

www.maxxam.caMaxxam Analytics 9331 - 48th Street, Edmonton, Alberta  T6B 2R4  Tel: (780) 577-7100  Fax: (780) 450-4187
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RESULTS OF DAPHNIA MAGNA SINGLE CONCENTRATION-100%

TECK COAL LIMITED, Sparwood 3248Client :

Client Project Name & Number:

Job Number: B642681

WLC AWTF Sample Number: OS7545-01

0,1.25,2.5,5,10,20 g/L6.36 (4.60, 8.79) g/L Concentration :Historical Mean LC50 (warning limits) :

Untrimmed
Spearman-
Kärber

6.30 (5.38, 7.38)g/L Statistical Method :Test Endpoint 48 hrs LC50 (95% confidence interval) :

May 24, 2016Test Date:Sodium ChlorideReference chemical:

NoneMethod Deviations:

EPS 1/RM/14Test Method

The results contained in this report refer only to the testing of the sample submitted. This report may not be reproduced, except in its
entirety, without the written approval of the laboratory.

Note:

Date: Jun 09, 2016 03:48 PM

Analyst :

Verified By :

Andrea Rowe, Natasha Mouck

Michelle Hospedales, Senior Analyst

www.maxxam.caMaxxam Analytics 9331 - 48th Street, Edmonton, Alberta  T6B 2R4  Tel: (780) 577-7100  Fax: (780) 450-4187
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ATTN:  Thomas Davidson Received: 2016/05/31
Teck Coal Ltd. Report Date: 2016/06/14
15 Km North HWY 43 Version: FINAL
Sparwood, British Columbia
Canada  V0B 2G0  

TEC164
16-0630
PO # 430571

Senior Verifier

Test Report
Client:
Reference:
Billing:



Trout (Single Concentration)  
Test Report

Page 2 of 15

Client: TEC164
Reference: 16-0630-01-TRS

Client: Teck Coal Ltd.; operation WLC AWTF

Sample: WL_BFWB_OUT_SP21_20160530_N

Collection: collected on 2016/05/30 at 0900 by not given
Receipt: received on 2016/05/31 at 1300 by MC

Containers:

Description: type: water,  collection method: grab

Test:  started on 2016/06/01 ; ended on 2016/06/05

Result:

Sample Client Mortality Comment
Code (%)

control lab control 0
100% 0 none 

received 4 x 20 L carboys/ 4 x 1 L bottles at 8 °C, in 
good condition with no seals and no initials

The test data and results are authorized and verified correct.

WL_BFWB_OUT_S
P21_20160530_N

Senior Verifier
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Concentration (%)

 

Result Summary



Trout (Single Concentration)  
Test Report

Page 3 of 15

Client: TEC164
Reference: 16-0630-01-TRS

Method: Biological Test Method: Reference Method for Determining Acute Lethality of 
Effluents to Rainbow Trout, 2000. Environment Canada, EPS 1/RM/13. 
Second Edition (2000; amended May 2007 and February 2016).

Test type: Trout 96-h Static Acute Test (WTR-ME-041)
Species: Oncorhynchus mykiss

Organism source: Miracle Springs (Batch 20160511TR)
Acclimation: 21 days (must be > 2 weeks)

Stock mortality: 0% (seven days preceding testing)

Sample initial chemistry: pH: 7.1;   EC: 1552 (µS/cm @ 25°C);   DO: 8.7 (mg/L);   temperature: 15 °C
hardness (mg CaC03/L): 785;   colour: colourless;   odour: -

Sample holding time: 2 days  (must be ≤ 5 days)
Sample storage: 4 ± 2°C in darkness

Test vessel: The test was conducted in 22 L plastic pails with polyethylene liners 
Test volume: 20 Litres (depth of solution in each test vessel  ≥15cm)

Sample pre-treatment: All test solutions and controls were pre-aerated for 30 minutes at 6.5 ±1 mL/min/L
Dissolved oxygen in full strength sample was 8.8 mg/L after pre-aeration
The sample was not filtered or pH adjusted prior to or during testing

Loading density: 0.2 g/Litre (must be ≤ 0.5 g/Litre)
Control water: Dechlorinated City of Calgary water acclimated to test conditions

Test concentrations: Undiluted sample plus a negative control
Test replicates: One replicate per treatment; 10 fish per replicate

Feeding: Fish are not fed 24 hours before test initiation and no feeding during test
Measurements: pH, conductivity, dissolved oxygen and temperature measured at test

initiation and termination
Aeration: All treatments aerated at 6.5 ±1 mL/min/L by oil-free compressed air

passed through airline tubes connected to disposable air stones 
Lighting: Overhead full spectrum fluorescent lights

Photoperiod: 16h light:8h dark
Test temperature: 15 ± 1°C

Endpoint: Mortality, % mortality at 96-h
Test validity: The control had 100% survival (must ≥ 90%)

The control had 0 percent (%) stressed behaviour (must ≤ 10%)
Reference toxicant: 96-h test with Potassium Chloride (KCl) initiated May 25, 2016; current results

(96-h LC50 and 95% confidence limits) = 0.48 (0.41-0.54) log (g/L KCl)
historical results: 
(96-h LC50 and 95% confidence limits) = 0.55 (0.42-0.68) log (g/L KCl)

Note: Outlined sections are protocol deviations explained on the comment page; v/v, volume per volume

Test Conditions



Trout (Single Concentration)  
Test Report

Page 4 of 15

Client: TEC164
Reference: 16-0630-01-TRS

Test Log:

0 0830
1 0900
2 0900
3 1100
4 0915

Chemistry:
Conc. (%) control 100

Day

0 7.8 7.6
4 7.9 8.2

Conductivity (µS/cm @ 25°C)
0 363 1615
4 364 1602

Dissolved Oxygen (mg/L)
0 8.6 8.8
4 8.7 8.8

0 15 14
4 15 15

Number Alive (In brackets number stressed):
Conc. (%) control 100

Day
0 10 10
1 10 10
2 10 10
3 10 10
4 10 10

4 0 0

4 0 0

2016/06/01 EP
2016/06/02 KLO

Date Day Time Technician

pH (units)

Temperature (oC)

Mortality (%)

2016/06/04 BH
2016/06/03 BH

2016/06/05 KLO

Stressed (%)

Test Data



Trout (Single Concentration)  
Test Report

Page 5 of 15

Client: TEC164
Reference: 16-0630-01-TRS

Biology Summary Tables:

1 3.7 0.6 control 4.0
2 3.1 0.4 100 3.7
3 3.4 0.5
4 3.0 0.3
5 3.4 0.4
6 3.6 0.5
7 3.4 0.5
8 3.0 0.3
9 3.1 0.3
10 2.9 0.2

average 3.3 0.4
sd 0.3 0.1

cv(%) 8.5 31.2
Notes: nd, not done; na, not applicable; 
sd, standard deviation; cv(%), coefficient 
of variation

Test Result Comments:
None

Data Analysis:
None

Protocol Deviations:
None

Length 
(cm)

Wet 
Weight(g) Sample Group Wet 

Weight (g)
Control 

Fish

Test Data

Comments/Statistics



Daphnia  (Single Concentration)
Test Report 

Page 6 of 15

Client: TEC164
Reference: 16-0630-01-DAS

Client: Teck Coal Ltd.; operation WLC AWTF

Sample: WL_BFWB_OUT_SP21_20160530_N

Collection: collected on 2016/05/30 at 0900 by not given
Receipt: received on 2016/05/31 at 1300 by MC

Containers:

Description: type: water,  collection method: grab

Test: started on 2016/05/31 ; ended on 2016/06/02

Result:

Sample Client Comment    
Code Mortality (%)  Immobility (%)

control lab control 0 0   
100 0 0 none

Notes: sd, sample standard deviation; cv, coefficient of variation; nd, not done; na, not applicable;

 

 

received 4 x 20 L carboys/ 4 x 1 L bottles at 8 
°C, in good condition with no seals and no 

Average

The test data and results are authorized and verified correct.

Senior Verifier
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Result Summary



Daphnia  (Single Concentration)
Test Report 

Page 7 of 15

Client: TEC164
Reference: 16-0630-01-DAS

Method: Biological Test method: Reference Method for Determining Acute Lethality of 
Effluents to Daphnia magna , 2000. Environ. Can., EPS 1/RM/14. 
Second Edition. (December 2000; amended February 2016)

Test type: Daphnia  48-h Static Acute Test (WTR-ME-015)
Species: Daphnia magna

Age: < 24 hours old 
Organism source: in-house culture

Stock mortality: 7%
Culture brood data: 8 days to first brood

26 neonates per average brood

Sample initial chemistry: pH: 7.1;   EC: 1552 (µS/cm @ 25°C);   DO: 8.7 (mg/L);   temperature: 15 °C
hardness (mg CaC03/L): 785;   colour: colourless;   odour: -

Sample holding time: 1 day  (must be ≤ 5 days)
Sample storage: 4 ± 2°C in darkness

Test vessel: 375 mL glass vessels
Test volume: 150 mL

Sample pre-treatment: The sample was not filtered or pH adjusted prior to or during testing
The sample was pre-aerated for 20 minutes (rate of 37.5 ± 12.5 mL/min.L-1)
The hardness of the sample was not adjusted (mg CaCO3/L) prior to or during
testing

Loading density: One daphnid/15 mL (must ≤ 1 organism/15 mL)
Control water: Moderately hard reconstituted water supplemented with vitamin B12 (2 µg/L)

and Na2SeO4 (2 µg/L)

The hardness of the control/dilution water was 84 mg CaCO3/L
Test concentrations: Undiluted sample plus a negative control

Test replicates: Three replicates per treatment, 10 daphnids per replicate
Feeding: None
Aeration: None

Measurements: pH, conductivity, dissolved oxygen and temperature at test initiation and
termination

Lighting: Cool white fluorescent lights
Photoperiod: 16h light:8h dark

Test temperature: 20 ± 2°C

Note: Outlined sections are protocol deviations explained on the comment page 

Test Conditions

 



Daphnia  (Single Concentration)
Test Report 

Page 8 of 15

Client: TEC164
Reference: 16-0630-01-DAS

Endpoint: Mortality, % mortality at 48-h
Immobility, % immobility at 48-h

Test validity: The control had 100% survival (must ≥ 90%)
Control had 0% abnormal behaviour (must ≤ 10%), e.g. immobility 

Reference toxicant: 48-h test with NaCl initiated May 23, 2016; current results
(48-h LC50 and 95% confidence limits) = 0.73 (0.69-0.76) log (g/L NaCl)
historical results:
(48-h LC50 and 95% confidence limits) = 0.76 (0.68-0.85) log (g/L NaCl)

Note: Outlined sections are protocol deviations explained on the comment page 

Test Conditions



Daphnia  (Single Concentration)
Test Report 
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Client: TEC164
Reference: 16-0630-01-DAS

Test Log:

2016/05/31 0 1520
2016/06/01 1 1045
2016/06/02 2 1015

Chemistry: 
Conc (%) control 100
replicate a b c a b c

Day pH (units)
0 7.8 7.9 7.9 8.2 8.2 8.2
2 7.7 7.8 7.9 8.1 8.2 8.2

Conductivity (µS/cm @ 25°C)
0 323 328 330 1499 1558 1563
2 327 346 350 1490 1584 1600

Dissolved Oxygen (mg/L)
0 8.0 8.0 8.1 8.0 8.2 8.3
2 7.7 7.7 7.7 7.7 7.7 7.7

Temperature (oC)
0 20 20 20 19 18 18
2 20 21 21 21 21 21

Biology:
Conc (%) control 100
replicate a b c a b c

Day Number Alive and Behavior (behavior is in brackets) 
1 10 10 10 10 (3D) 10 (2D) 10 (4D)
2 10 10 10 10 (1D) 10 10 (2D)

Notes: F, floating; I, immobile; B, stuck on bubble; D, caught in debris

Mortality (%)
2 0 0 0 0 0 0

Immobility (%)
2 0 0 0 0 0 0

EP/JW
JW

Date Day Time Technician

JW

Test Data



Daphnia  (Single Concentration)
Test Report 
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Client: TEC164
Reference: 16-0630-01-DAS

Test Result Comments:
Day 1: Daphnids w/ debris have small thread/hair-like debris off their ends. 

Data Analysis:
None

Protocol Deviations:
None

Comments/Statistics



Daphnia  (Single Concentration)
Test Report 
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Client: TEC164
Reference: 16-0630-01-DAS

Client: Teck Coal Ltd.; operation WLC AWTF

Sample: WL_BFWB_OUT_SP21_20160530_N

Collection: collected on 2016/05/30 at 0900 by not given
Receipt: received on 2016/05/31 at 1300 by MC

Containers:

Description: type: water,  collection method: grab

Test: started on 2016/05/31 ; ended on 2016/06/02

Result:

Sample Client Comment    
Code Mortality (%)  Immobility (%)

control lab control 0 0   
100 0 0 none

Notes: sd, sample standard deviation; cv, coefficient of variation; nd, not done; na, not applicable;

 

 

Senior Verifier

Average

received 4 x 20 L carboys/ 4 x 1 L bottles at 8 
°C, in good condition with no seals and no 

The test data and results are authorized and verified correct.

WL_BFWB_OUT_
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Result Summary



Daphnia  (Single Concentration)
Test Report 
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Client: TEC164
Reference: 16-0630-01-DAS

Method: Biological Test method: Reference Method for Determining Acute Lethality of 
Effluents to Daphnia magna , 2000. Environ. Can., EPS 1/RM/14. 
Second Edition. (December 2000; amended February 2016)

Test type: Daphnia  48-h Static Acute Test (WTR-ME-015)
Species: Daphnia magna

Age: < 24 hours old 
Organism source: in-house culture

Stock mortality: 7%
Culture brood data: 8 days to first brood

26 neonates per average brood

Sample initial chemistry: pH: 7.1;   EC: 1552 (µS/cm @ 25°C);   DO: 8.7 (mg/L);   temperature: 15 °C
hardness (mg CaC03/L): 785;   colour: colourless;   odour: -

Sample holding time: 1 day  (must be ≤ 5 days)
Sample storage: 4 ± 2°C in darkness

Test vessel: 375 mL glass vessels
Test volume: 150 mL

Sample pre-treatment: The sample was not filtered or pH adjusted prior to or during testing
The sample was pre-aerated for 0 minutes (rate of 37.5 ± 12.5 mL/min.L-1)
The hardness of the sample was not adjusted (mg CaCO3/L) prior to or during
testing

Loading density: One daphnid/15 mL (must ≤ 1 organism/15 mL)
Control water: Moderately hard reconstituted water supplemented with vitamin B12 (2 µg/L)

and Na2SeO4 (2 µg/L)

The hardness of the control/dilution water was 84 mg CaCO3/L
Test concentrations: Undiluted sample plus a negative control

Test replicates: Three replicates per treatment, 10 daphnids per replicate
Feeding: None
Aeration: None

Measurements: pH, conductivity, dissolved oxygen and temperature at test initiation and
termination

Lighting: Cool white fluorescent lights
Photoperiod: 16h light:8h dark

Test temperature: 10 ± 2°C

Note: Outlined sections are protocol deviations explained on the comment page 

Test Conditions

 



Daphnia  (Single Concentration)
Test Report 

Page 13 of 15

Client: TEC164
Reference: 16-0630-01-DAS

Endpoint: Mortality, % mortality at 48-h
Immobility, % immobility at 48-h

Test validity: The control had 100% survival (must ≥ 90%)
Control had 0% abnormal behaviour (must ≤ 10%), e.g. immobility 

Reference toxicant: 48-h test with NaCl initiated May 23, 2016; current results
(48-h LC50 and 95% confidence limits) = 0.73 (0.69-0.76) log (g/L NaCl)
historical results:
(48-h LC50 and 95% confidence limits) = 0.76 (0.68-0.85) log (g/L NaCl)

Note: Outlined sections are protocol deviations explained on the comment page 

Test Conditions



Daphnia  (Single Concentration)
Test Report 
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Client: TEC164
Reference: 16-0630-01-DAS

Test Log:

2016/05/31 0 1515
2016/06/01 1 1045
2016/06/02 2 1020

Chemistry: 
Conc (%) control 100
replicate a b c a b c

Day pH (units)
0 7.4 7.5 7.5 7.3 7.3 7.4
2 7.9 7.9 7.9 8.1 8.2 8.2

Conductivity (µS/cm @ 25°C)
0 312 323 330 1570 1581 1605
2 348 358 359 1570 1660 1711

Dissolved Oxygen (mg/L)
0 8.1 8.1 8.1 9.0 9.0 8.9
2 9.2 9.3 9.4 9.6 9.6 9.6

Temperature (oC)
0 11 11 11 11 11 11
2 11 11 11 11 11 11

Biology:
Conc (%) control 100
replicate a b c a b c

Day Number Alive and Behavior (behavior is in brackets) 
1 10 10 10 10(2D) 10(1F,2D) 10(1F,1D)
2 10 10 10 10(4D) 10(5D) 10(4D)

Notes: F, floating; I, immobile; B, stuck on bubble; D, caught in debris

Mortality (%)
2 0 0 0 0 0 0

Immobility (%)
2 0 0 0 0 0 0

EP/JW

Date Technician

JW

Day Time

JW

Test Data



Daphnia  (Single Concentration)
Test Report 

Page 15 of 15

Client: TEC164
Reference: 16-0630-01-DAS

Test Result Comments:
Day 1: Daphnids stuck on debris have small thread-like debris off their ends. 
Day 2: All 100 concentration daphnids swimming well and are not stuck together, but still have
 quite a bit of debris stuck to their ends, both thread and hair-like with some parts fuzzier/ thicker 

Data Analysis:
None

Protocol Deviations:
The test temperature was 10 ± 2°C, as requested by the client

Comments/Statistics



GENERAL TERMS AND CONDITIONS: 

These terms and conditions are incorporated into and form part of the Chain of Custody between HydroQual Laboratories Ltd. (“HydroQual”) and the party named in the Chain of 

Custody (the “Client”). 

1. Definitions: Capitalized terms shall have the definition ascribed as such in these General Terms and Conditions and the Chain of Custody. 

2. The Services: HydroQual will provide the Services to the Client as listed and described in the Chain of Custody.  

3. Prices: HydroQual may review and change all prices, fees, surcharges or other charges as set out in proposals and/or price quotations if there are changes to HydroQual’s cost beyond HydroQual’s control, including 

changes in legislative requirements, Client variations of sample numbers and Client requests for changes to standard reporting requirements. Notwithstanding condition 3, all quotations are reviewed and updated on a 

yearly basis.  

4. Payment Terms: The Client shall pay HydroQual within 30 days of the invoice date as provided by HydroQual. HydroQual may, for reasonable business reasons, require the Client to arrange for payment in advance. 

5. Quotation Numbers: The Client shall provide the proposal and/or price quotation number to HydroQual (where applicable) to ensure correct pricing. 

6. Taxes: Applicable taxes are not included in prices, surcharges and additional fees and will be added at the time of invoicing. 

7. No Guarantee of Results: The Client is responsible for informing itself on the limitation of the results and acknowledges that the results are not guaranteed. 

8. Standard of Care: HydroQual will use reasonable care and diligence as required by the laws of the province or territory where the sample is tested, subject to that level of care and skill ordinarily exercised by other 

laboratories currently practicing under similar conditions in the same locality, subject to the time limits and financial, physical or other constraints applicable to the Services. No warranty, express or implied, is made. 

9. Storage: Where possible, HydroQual will store samples until a final report is issued to the Client, after which time HydroQual may discard the sample. 

10. Holds: If the Client requests a sample be placed on hold, HydroQual will store the sample for the mutually agreed upon written time and price, after which HydroQual will invoice the Client and discard the sample. 

11. Archives: If the Client requests a sample be archived, HydroQual will store the sample for  a mutually agreed upon written time frame and price, after which HydroQual will invoice the Client and discard the sample. 

12. Handling Protocol: Legal sample handling protocol must be arranged, and provided in writing, before samples are collected. HydroQual will provide a price quotation for legal sample protocol. Samples processed under 

legal protocol are stored indefinitely, subject to a storage charge as advised by HydroQual. 

13. Samples: The quality, condition, content and source of samples stored and tested are not known to HydroQual except as declared and described on the Chain of Custody  completed and submitted by the Client and 

accompanying the sample. 

14. Risk of Loss: HydroQual will use reasonable care to protect samples during storage, however, all samples are stored at the Client’s risk and the Client is responsible for obtaining appropriate insurance, if desired. The 

Client acknowledges that during the performance of the Services samples may be altered, lost, damaged or destroyed and the client forever releases HydroQual from any and all claims the Client may have for any loss or 

damage to the sample. 

15. Environmental: the Client must comply with all applicable environmental legislation, including labeling all hazardous samples to comply with Canada's Workplace Hazardous Materials Information System and the Alberta 

Transfer of Dangerous Goods regulations, and must provide appropriate material safety data sheets that include the nature of the hazard and a contact name and phone number to call for information. The Client shall 

defend, indemnify and hold harmless HydroQual for all loss or damages, including any fine or cost of complying with an order of any government authority, resulting from the Client’s breach of this paragraph. 

16. Hazardous Materials Disposal: HydroQual may return, at the Client’s cost, hazardous material to the Client for disposal. 

17. Hazardous Materials Surcharge: HydroQual may apply an additional surcharge for handling of hazardous samples or samples with Naturally Occurring Radioactive Materials (“NORM”), such as and including without 

limitation, H2S and CN. 

18. Sample Containers: HydroQual may ship sample containers to the Client’s location by the most cost effective means using HydroQual’s preferred courier suppliers, within the specified project timeline. Shipping will be 

charged back to the Client. 

19. Additional Charges: HydroQual may charge the Client:  

(a) for pick-up and delivery services when provided subject in each instance to a minimum charge of $50.00; and, 

(b) for rush service (processing samples and/or reporting). 

20. Large Bottle Orders: The Client shall provide HydroQual with not less than 24 hours’ notice for large bottle orders.  

21. Re-Tests: HydroQual reserves the right to re-test any samples that remain in HydroQual’s possession. Re-tests requested by the Client may be charged to Client and Client agrees to pay for such charges. 

22. Waiver: The Client is responsible for making any assessment regarding the suitability of the Services and the intended results for the Client’s purposes and waives any and all claims against HydroQual that the Client may 

have against HydroQual as a result of the interpretation of the results provided to the Client. The Client shall defend, indemnify and save harmless HydroQual for any and all claims made by any third party against 

HydroQual in respect of all losses however arising from the performance of the Services or the use of any report provided in the performance of the Services. 

23. LIMITATION OF LIABILITY: IN NO EVENT SHALL HYDROQUAL BE RESPONSIBLE FOR ANY CONSEQUENTIAL, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY OR PUNITIVE DAMAGES, WHETHER 

FORESEEABLE OR UNFORESEEABLE (INCLUDING CLAIMS FOR LOSS OF PROFITS OR REVENUE OR LOSSES CAUSED BY STOPPAGE OF OTHER WORK OR IMPAIRMENT OF OTHER ASSETS) INCURRED 

BY THE CLIENT ARISING OUT OF BREACH OR FAILURE OF EXPRESS OF IMPLIED WARRANTY, BREACH OF CONTRACT, BREACH OF WARRANTY, MISREPRESENTATION, NEGLIGENCE, STRICT LIABILITY 

IN TORT OR OTHERWISE. IN ANY EVENT, THE LIABILITY OF HYDROQUAL TO THE CLIENT SHALL BE LIMITED TO THE COST OF TESTING THE SAMPLE AS REQUESTED IN THE CHAIN OF CUSTODY 

UNDER WHICH THE SAMPLE WAS ORIGINALLY DEPOSITED. FOR THE PURPOSES OF THIS PARAGRAPH AND PARAGRAPHS 7, 14, 15, 22, AND 24, AS APPLICABLE, “HYDROQUAL” INCLUDES WITHOUT 

LIMITATIONS ITS DIRECTORS, OFFICERS, EMPLOYEES AND AFFILIATES AND THE “CLIENT” INCLUDES WITHOUT LIMITATION ANY THIRD PARTY THAT MAY HAVE A CLAIM AGAINST HYDROQUAL 

THROUGH THE CLIENT. 

24. Notice of Liability: Notwithstanding paragraph 23, HydroQual shall not be liable to the Client unless the Client provides notice in writing to HydroQual of such loss or damage, together with full particulars thereof, within 30 

days of the Client’s receipt of the report of the analysis of the sample giving rise to such liability. The provisions of this paragraph allocate the risk between the Client and HydroQual, and the fees to be paid by the Client to 

HydroQual reflect this allocation of any such risks and the limitations of liability in these General Terms and Conditions.  

25. Entire Agreement: These General Terms and Conditions, the Chain of Custody and price quotations constitute the entire agreement between the parties and supersede and take precedence over any terms and 

conditions contained in any documentation provided by the Client. HydroQual’s execution of any subsequent documentation from the Client only acknowledges receipt and not acceptance of any terms or conditions therein 

unless expressly stipulated otherwise by HydroQual. If there is a conflict between these General Terms and Conditions and any other document, these General Terms and Conditions prevail.  



MAXXAM JOB #: B644803
Received: 2016/06/07, 09:34

CERTIFICATE OF ANALYSIS

Your P.O. #: 441369

Report Date: 2016/06/21
Report #: R2203060

Version: 1 - Final

Attention:Greg Ross

TECK COAL LIMITED
Bag Service 2000
421 Pine Avenue
Sparwood, BC
CANADA          V0B 2G0

WLC AWTFSite Location:

Sample Matrix: Water
# Samples Received: 1

Analytical MethodLaboratory Method
Date
Analyzed

Date
ExtractedQuantityAnalyses

EPS 1 RM14 2nd  edEENVSOP-001542016/06/09N/A1Daphnia magna Single Concentration-100%

Reference Method suffix “m” indicates test methods incorporate validated modifications from specific reference methods to improve performance.

* RPDs calculated using raw data. The rounding of final results may result in the apparent difference.

Encryption Key

Please direct all questions regarding this Certificate of Analysis to your Project Manager.
Micheline Piche, Project Manager
Email: MPiche@maxxam.ca
Phone# (780) 577-7100
==================================================================== 
This report has been generated and distributed using a secure automated process.
Maxxam has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per section 5.10.2 of ISO/IEC 17025:2005(E), 
signing the reports.  For Service Group specific validation please refer to the Validation Signature Page. 
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Maxxam Job #: B644803
Report Date: 2016/06/21

TECK COAL LIMITED

WLC AWTFSite Location:

Your P.O. #: 441369
Sampler Initials: AC

RESULTS OF CHEMICAL ANALYSES OF  WATER

8293389ATTACHED%Mortality

Daphnia Magna Bioassay

QC Batch
WL_BFWB_OUT_SP21_2016

0606_N
UNITS

2016/06/06
 09:00

Sampling Date

OT9054Maxxam ID
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Maxxam Job #: B644803
Report Date: 2016/06/21

TECK COAL LIMITED

WLC AWTFSite Location:

Your P.O. #: 441369
Sampler Initials: AC

GENERAL COMMENTS

Each temperature is the average of up to three cooler temperatures taken at receipt

9.0°CPackage 1

Results relate only to the items tested.
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Maxxam Job #: B644803
Report Date: 2016/06/21

TECK COAL LIMITED

WLC AWTFSite Location:

Your P.O. #: 441369
Sampler Initials: AC

VALIDATION SIGNATURE PAGE

The analytical data and all QC contained in this report were reviewed and validated by the following individual(s).

Joshua Baker, B.Sc., Senior Analyst

Maxxam has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per section 5.10.2 of ISO/IEC
17025:2005(E), signing the reports.  For Service Group specific validation please refer to the Validation Signature Page.
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RESULTS OF DAPHNIA MAGNA SINGLE CONCENTRATION-100%

TECK COAL LIMITED, Sparwood 3248Client :

Client Project Name & Number:

Job Number: B644803

WLC AWTF Sample Number: OT9054-01

Test Result:

Statistical Method:048 hrs Mortality %

Mean percent mortality: Sample Control         0          0

2-6°C

1 L

Jun 06, 2016 09:00 AM

Analysis Start :

End :

Jun 09, 2016 09:22 AM

Jun 11, 2016 09:36 AM

clearDescription:

Sample Collected By:

Sample Received: Volume Received:

Sample Collected:

Dissolved Oxygen: 8.8 mg/L

Temperature :

pH: 7.7

1210 µS/cm

15 °C

800 mg CaCO 3/L

N/AAC

Jun 07, 2016 09:34 AM

Sample Conductance:

Hardness:

Site Collection:

9 °CTemp.Upon Arrival:

Storage:

Sampling Method : N/A

Sample Name : WL_BFWB_OUT_SP21_20160606_N Sample Matrix : Water

Sample Prior to Analysis:

0000100

0000100

0000100

00000

00000

00000

48 hrs48 hrs48 hrs48 hrs % vol/vol

Immobility
(%)

Immobility
(#)

Mortality
(%)

Mortality
(#)

 Concentration

7.613267.92000008.313837.720100

7.613277.92000008.213837.720100

7.813087.81910.01008.313747.720100

7.93578.02000008.03568.0200

8.03578.02000008.03568.0200

7.93547.92000007.93537.9200

48 hrs48 hrs48 hr48 hrs24 hrs24 hrs24 hrs24 hrsStartStartStartStart % vol/vol

Dissolved
Oxygen
(mg/L)

Conductivity
(uS/cm)

pH
(pH)

Temperature
(°C)

Immobility
(%)

Immobility
(#)

Mortality
(%)

Mortality
(#)

Dissolved
Oxygen
(mg/L)

Conductivity
(uS/cm)

pH
(pH)

Temperature
(°C)

 Concentration

Other parameters available on request.160 mg/L CaCO3Hardness:

City of Edmonton dechlorinated tap waterCulture/Control/Dilution Water:

NoneComments :

Test concentration :

Photoperiod :

Pre-aeration Time : Rate of Pre-aeration :

Test Hardness Adjusted :

0,0,0,100,100,100 (% vol/vol)

25-50 mL/min/L

No

16:8 (light: dark)

0 min

Test pH Adjusted: No

15.0 mL/Daphnia

Total # of Organisms Used :

Vessel Volume :Test Volume : 150 mL

Test Temperature :

Organisms per Vessel : 10

60

Loading Density :

20 ± 2 °C

225 mL

Test Conditions

Culture Temperature :

Pseudokirchnriella and YTC at a ratio of 2 mL/L of culture daily. New cultures weekly, 63 daphnids
distributed into 6 culture vessels and 3 reproductive vessels.

% Mortality within 7 days :

21.1<24 hrs

1.6

Time To First Brood :

Daphnia magna

8 Days

Average Brood Size :

16:8 (light: dark)

Source : In House Culture

20 ± 2 °C

Culture Diet

Culture Photoperiod :

Test Organism :

Age at Test Initiation :

www.maxxam.caMaxxam Analytics 9331 - 48th Street, Edmonton, Alberta  T6B 2R4  Tel: (780) 577-7100  Fax: (780) 450-4187
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RESULTS OF DAPHNIA MAGNA SINGLE CONCENTRATION-100%

TECK COAL LIMITED, Sparwood 3248Client :

Client Project Name & Number:

Job Number: B644803

WLC AWTF Sample Number: OT9054-01

0,1.25,2.5,5,10,20 g/L6.37 (4.61, 8.79) g/L Concentration :Historical Mean LC50 (warning limits) :

Untrimmed
Spearman-
Kärber

6.16 (5.17, 7.34)g/L Statistical Method :Test Endpoint 48 hrs LC50 (95% confidence interval) :

Jun 02, 2016Test Date:Sodium ChlorideReference chemical:

NoneMethod Deviations:

EPS 1/RM/14Test Method

The results contained in this report refer only to the testing of the sample submitted. This report may not be reproduced, except in its
entirety, without the written approval of the laboratory.

Note:

Date: Jun 18, 2016 03:05 PM

Analyst :

Verified By :

Andrea Rowe, Chelsea Tessier

Joshua Baker, Senior Analyst

www.maxxam.caMaxxam Analytics 9331 - 48th Street, Edmonton, Alberta  T6B 2R4  Tel: (780) 577-7100  Fax: (780) 450-4187
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ATTN:  Thomas Davidson Received: 2016/06/07
Teck Coal Ltd. Report Date: 2016/06/17
15 Km North HWY 43 Version: FINAL
Sparwood, British Columbia
Canada  V0B 2G0  

TEC164
16-0651
PO # 430571

Senior Verifier

Test Report
Client:
Reference:
Billing:



Trout (Single Concentration)  
Test Report

Page 2 of 15

Client: TEC164
Reference: 16-0651-01-TRS

Client: Teck Coal Ltd.; operation WLC AWTF

Sample: WL_BFWB_OUT_SP21_20160606_N

Collection: collected on 2016/06/06 at 0900 by not given
Receipt: received on 2016/06/07 at 1300 by MC

Containers:

Description: type: water,  collection method: grab

Test:  started on 2016/06/08 ; ended on 2016/06/12

Result:

Sample Client Mortality Comment
Code (%)

control lab control 0
100% 0 none 

Senior Verifier

received 4 x 20 L carboys / 4 x 1 L bottles at 14 °C, in 
good condition with no seals and no initials

The test data and results are authorized and verified correct.

WL_BFWB_OUT_S
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Result Summary



Trout (Single Concentration)  
Test Report

Page 3 of 15

Client: TEC164
Reference: 16-0651-01-TRS

Method: Biological Test Method: Reference Method for Determining Acute Lethality of 
Effluents to Rainbow Trout, 2000. Environment Canada, EPS 1/RM/13. 
Second Edition (2000; amended May 2007 and February 2016).

Test type: Trout 96-h Static Acute Test (WTR-ME-041)
Species: Oncorhynchus mykiss

Organism source: Miracle Springs (Batch 20160511TR)
Acclimation: 28 days (must be > 2 weeks)

Stock mortality: 0% (seven days preceding testing)

Sample initial chemistry: pH: 7.9;   EC: 1669 (µS/cm @ 25°C);   DO: 7.7 (mg/L);   temperature: 17 °C
hardness (mg CaC03/L): 721;   colour: colourless;   odour: -

Sample holding time: 2 days  (must be ≤ 5 days)
Sample storage: 4 ± 2°C in darkness

Test vessel: The test was conducted in 22 L plastic pails with polyethylene liners 
Test volume: 20 Litres (depth of solution in each test vessel  ≥15cm)

Sample pre-treatment: All test solutions and controls were pre-aerated for 30 minutes at 6.5 ±1 mL/min/L
Dissolved oxygen in full strength sample was 8.5 mg/L after pre-aeration
The sample was not filtered or pH adjusted prior to or during testing

Loading density: 0.19 g/Litre (must be ≤ 0.5 g/Litre)
Control water: Dechlorinated City of Calgary water acclimated to test conditions

Test concentrations: Undiluted sample plus a negative control
Test replicates: One replicate per treatment; 10 fish per replicate

Feeding: Fish are not fed 24 hours before test initiation and no feeding during test
Measurements: pH, conductivity, dissolved oxygen and temperature measured at test

initiation and termination
Aeration: All treatments aerated at 6.5 ±1 mL/min/L by oil-free compressed air

passed through airline tubes connected to disposable air stones 
Lighting: Overhead full spectrum fluorescent lights

Photoperiod: 16h light:8h dark
Test temperature: 15 ± 1°C

Endpoint: Mortality, % mortality at 96-h
Test validity: The control had 100% survival (must ≥ 90%)

The control had 0 percent (%) stressed behaviour (must ≤ 10%)
Reference toxicant: 96-h test with Potassium Chloride (KCl) initiated May 25, 2016; current results

(96-h LC50 and 95% confidence limits) = 0.48 (0.41-0.54) log (g/L KCl)
historical results: 
(96-h LC50 and 95% confidence limits) = 0.55 (0.42-0.68) log (g/L KCl)

Note: Outlined sections are protocol deviations explained on the comment page; v/v, volume per volume

Test Conditions



Trout (Single Concentration)  
Test Report
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Client: TEC164
Reference: 16-0651-01-TRS

Test Log:

0 1000
1 0930
2 1040
3 1225
4 1130

Chemistry:
Conc. (%) control 100

Day

0 7.4 7.9
4 7.8 8.0

Conductivity (µS/cm @ 25°C)
0 486 1726
4 477 1704

Dissolved Oxygen (mg/L)
0 8.0 8.5
4 8.7 8.7

0 15 15
4 15 15

Number Alive (In brackets number stressed):
Conc. (%) control 100

Day
0 10 10
1 10 10
2 10 10
3 10 10
4 10 10

4 0 0

4 0 0
Stressed (%)

2016/06/11 CB
2016/06/10 CB

2016/06/12 EP

pH (units)

Temperature (oC)

Mortality (%)

2016/06/08 EP/BH
2016/06/09 KLO

Date Day Time Technician

Test Data



Trout (Single Concentration)  
Test Report

Page 5 of 15

Client: TEC164
Reference: 16-0651-01-TRS

Biology Summary Tables:

1 3.0 0.3 control 3.8
2 3.0 0.2 100 4.0
3 3.5 0.6
4 3.2 0.4
5 3.0 0.3
6 3.2 0.4
7 3.4 0.5
8 3.1 0.4
9 3.0 0.3
10 3.2 0.4

average 3.2 0.4
sd 0.2 0.1

cv(%) 5.6 29.9
Notes: nd, not done; na, not applicable; 
sd, standard deviation; cv(%), coefficient 
of variation

Test Result Comments:
None

Data Analysis:
None

Protocol Deviations:
None

Group Wet 
Weight (g)

Control 
Fish

Length 
(cm)

Wet 
Weight(g) Sample

Test Data

Comments/Statistics



Daphnia  (Single Concentration)
Test Report 

Page 6 of 15

Client: TEC164
Reference: 16-0651-01-DAS

Client: Teck Coal Ltd.; operation WLC AWTF

Sample: WL_BFWB_OUT_SP21_20160606_N

Collection: collected on 2016/06/06 at 0900 by not given
Receipt: received on 2016/06/07 at 1300 by MC

Containers:

Description: type: water,  collection method: grab

Test: started on 2016/06/07 ; ended on 2016/06/09

Result:

Sample Client Comment    
Code Mortality (%)  Immobility (%)

control lab control 0 0   
100 0 0 none

Notes: sd, sample standard deviation; cv, coefficient of variation; nd, not done; na, not applicable;

 

 

Senior Verifier

Average

received 4 x 20 L carboys / 4 x 1 L bottles at 14 
°C, in good condition with no seals and no 

The test data and results are authorized and verified correct.

WL_BFWB_OUT_
SP21_20160606_

0

25

50

75

100

control 100

Re
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se

 (%
)

Concentration (%) Mortality

Immobility

 

Result Summary



Daphnia  (Single Concentration)
Test Report 

Page 7 of 15

Client: TEC164
Reference: 16-0651-01-DAS

Method: Biological Test method: Reference Method for Determining Acute Lethality of 
Effluents to Daphnia magna , 2000. Environ. Can., EPS 1/RM/14. 
Second Edition. (December 2000; amended February 2016)

Test type: Daphnia  48-h Static Acute Test (WTR-ME-015)
Species: Daphnia magna

Age: < 24 hours old 
Organism source: in-house culture

Stock mortality: 0%
Culture brood data: 6 days to first brood

17 neonates per average brood

Sample initial chemistry: pH: 7.9;   EC: 1669 (µS/cm @ 25°C);   DO: 7.7 (mg/L);   temperature: 17 °C
hardness (mg CaC03/L): 721;   colour: colourless;   odour: -

Sample holding time: 1 day  (must be ≤ 5 days)
Sample storage: 4 ± 2°C in darkness

Test vessel: 375 mL glass jars
Test volume: 150 mL

Sample pre-treatment: The sample was not filtered or pH adjusted prior to or during testing
The sample was pre-aerated for 0 minutes (rate of 37.5 ± 12.5 mL/min.L-1)
The hardness of the sample was not adjusted (mg CaCO3/L) prior to or during
testing

Loading density: One daphnid/15 mL (must ≤ 1 organism/15 mL)
Control water: Moderately hard reconstituted water supplemented with vitamin B12 (2 µg/L)

and Na2SeO4 (2 µg/L)

The hardness of the control/dilution water was 86 mg CaCO3/L
Test concentrations: Undiluted sample plus a negative control

Test replicates: Three replicates per treatment, 10 daphnids per replicate
Feeding: None
Aeration: None

Measurements: pH, conductivity, dissolved oxygen and temperature at test initiation and
termination

Lighting: Cool white fluorescent lights
Photoperiod: 16h light:8h dark

Test temperature: 20 ± 2°C

Note: Outlined sections are protocol deviations explained on the comment page 

Test Conditions

 



Daphnia  (Single Concentration)
Test Report 

Page 8 of 15

Client: TEC164
Reference: 16-0651-01-DAS

Endpoint: Mortality, % mortality at 48-h
Immobility, % immobility at 48-h

Test validity: The control had 100% survival (must ≥ 90%)
Control had 0% abnormal behaviour (must ≤ 10%), e.g. immobility 

Reference toxicant: 48-h test with NaCl initiated June 6, 2016; current results
(48-h LC50 and 95% confidence limits) = 0.68 (0.65-0.70) log (g/L NaCl)
historical results:
(48-h LC50 and 95% confidence limits) = 0.76 (0.68-0.85) log (g/L NaCl)

Note: Outlined sections are protocol deviations explained on the comment page 

Test Conditions



Daphnia  (Single Concentration)
Test Report 

Page 9 of 15

Client: TEC164
Reference: 16-0651-01-DAS

Test Log:

2016/06/07 0 1430
2016/06/08 1 1000
2016/06/09 2 0930

Chemistry: 
Conc (%) control 100
replicate a b c a b c

Day pH (units)
0 7.7 7.8 7.8 7.8 7.8 7.9
2 7.7 7.8 7.9 7.8 7.9 7.9

Conductivity (µS/cm @ 25°C)
0 346 352 353 1634 1651 1648
2 335 345 344 1547 1552 1561

Dissolved Oxygen (mg/L)
0 7.9 7.8 7.8 7.9 7.9 8.0
2 7.7 7.7 7.8 7.2 7.2 7.2

Temperature (oC)
0 20 21 20 18 18 18
2 20 20 20 21 21 21

Biology:
Conc (%) control 100
replicate a b c a b c

Day Number Alive and Behavior (behavior is in brackets) 
1 10 10 (1F) 10 10 (2D) 10 10
2 10 10 10 10 (6D) 10 (3D) 10 (2D)

Notes: F, floating; I, immobile; B, stuck on bubble; D, caught in debris

Mortality (%)
2 0 0 0 0 0 0

Immobility (%)
2 0 0 0 0 0 0

HS
JW

Date Technician

HS/EP

Day Time

Test Data



Daphnia  (Single Concentration)
Test Report 
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Client: TEC164
Reference: 16-0651-01-DAS

Test Result Comments:
None

Data Analysis:
None

Protocol Deviations:
None

Comments/Statistics



Daphnia  (Single Concentration)
Test Report 

Page 11 of 15

Client: TEC164
Reference: 16-0651-01-DAS

Client: Teck Coal Ltd.; operation WLC AWTF

Sample: WL_BFWB_OUT_SP21_20160606_N

Collection: collected on 2016/06/06 at 0900 by not given
Receipt: received on 2016/06/07 at 1300 by MC

Containers:

Description: type: water,  collection method: grab

Test: started on 2016/06/07 ; ended on 2016/06/09

Result:

Sample Client Comment    
Code Mortality (%)  Immobility (%)

control lab control 0 0   
100 0 0 none

Notes: sd, sample standard deviation; cv, coefficient of variation; nd, not done; na, not applicable;

 

 

received 4 x 20 L carboys / 4 x 1 L bottles at 14 
°C, in good condition with no seals and no 

Average

The test data and results are authorized and verified correct.

Senior Verifier

WL_BFWB_OUT_
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Result Summary



Daphnia  (Single Concentration)
Test Report 

Page 12 of 15

Client: TEC164
Reference: 16-0651-01-DAS

Method: Biological Test method: Reference Method for Determining Acute Lethality of 
Effluents to Daphnia magna , 2000. Environ. Can., EPS 1/RM/14. 
Second Edition. (December 2000; amended February 2016)

Test type: Daphnia  48-h Static Acute Test (WTR-ME-015)
Species: Daphnia magna

Age: < 24 hours old 
Organism source: in-house culture

Stock mortality: 0%
Culture brood data: 6 days to first brood

17 neonates per average brood

Sample initial chemistry: pH: 7.9;   EC: 1669 (µS/cm @ 25°C);   DO: 7.7 (mg/L);   temperature: 17 °C
hardness (mg CaC03/L): 721;   colour: colourless;   odour: -

Sample holding time: 1 day  (must be ≤ 5 days)
Sample storage: 4 ± 2°C in darkness

Test vessel: 375 mL glass jars
Test volume: 150 mL

Sample pre-treatment: The sample was not filtered or pH adjusted prior to or during testing
The sample was pre-aerated for 0 minutes (rate of 37.5 ± 12.5 mL/min.L-1)
The hardness of the sample was not adjusted (mg CaCO3/L) prior to or during
testing

Loading density: One daphnid/15 mL (must ≤ 1 organism/15 mL)
Control water: Moderately hard reconstituted water supplemented with vitamin B12 (2 µg/L)

and Na2SeO4 (2 µg/L)

The hardness of the control/dilution water was 86 mg CaCO3/L
Test concentrations: Undiluted sample plus a negative control

Test replicates: Three replicates per treatment, 10 daphnids per replicate
Feeding: None
Aeration: None

Measurements: pH, conductivity, dissolved oxygen and temperature at test initiation and
termination

Lighting: Cool white fluorescent lights
Photoperiod: 16h light:8h dark

Test temperature: 10 ± 2°C

Note: Outlined sections are protocol deviations explained on the comment page 

Test Conditions

 



Daphnia  (Single Concentration)
Test Report 

Page 13 of 15

Client: TEC164
Reference: 16-0651-01-DAS

Endpoint: Mortality, % mortality at 48-h
Immobility, % immobility at 48-h

Test validity: The control had 100% survival (must ≥ 90%)
Control had 0% abnormal behaviour (must ≤ 10%), e.g. immobility 

Reference toxicant: 48-h test with NaCl initiated June 6, 2016; current results
(48-h LC50 and 95% confidence limits) = 0.68 (0.65-0.70) log (g/L NaCl)
historical results:
(48-h LC50 and 95% confidence limits) = 0.76 (0.68-0.85) log (g/L NaCl)

Note: Outlined sections are protocol deviations explained on the comment page 

Test Conditions



Daphnia  (Single Concentration)
Test Report 

Page 14 of 15

Client: TEC164
Reference: 16-0651-01-DAS

Test Log:

2016/06/07 0 1430
2016/06/08 1 1005
2016/06/09 2 0930

Chemistry: 
Conc (%) control 100
replicate a b c a b c

Day pH (units)
0 7.8 7.9 7.8 7.8 7.8 7.8
2 7.6 7.7 7.7 8.1 8.2 8.2

Conductivity (µS/cm @ 25°C)
0 355 362 361 1644 1674 1682
2 352 359 366 1595 1653 1660

Dissolved Oxygen (mg/L)
0 9.2 9.2 9.2 9.4 9.4 9.3
2 9.4 9.3 9.3 9.4 9.3 9.3

Temperature (oC)
0 11 11 11 11 11 11
2 10 10 10 10 10 10

Biology:
Conc (%) control 100
replicate a b c a b c

Day Number Alive and Behavior (behavior is in brackets) 
1 10 10 10 10 (1D) 10 10
2 10 10 10 10 10 10

Notes: F, floating; I, immobile; B, stuck on bubble; D, caught in debris

Mortality (%)
2 0 0 0 0 0 0

Immobility (%)
2 0 0 0 0 0 0

JW
HS

Date Day Time Technician

HS/EP

Test Data



Daphnia  (Single Concentration)
Test Report 
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Client: TEC164
Reference: 16-0651-01-DAS

Test Result Comments:
None

Data Analysis:
None

Protocol Deviations:
The test temperature was 10 ± 2°C, as requested by the client

Comments/Statistics



GENERAL TERMS AND CONDITIONS: 

These terms and conditions are incorporated into and form part of the Chain of Custody between HydroQual Laboratories Ltd. (“HydroQual”) and the party named in the Chain of 

Custody (the “Client”). 

1. Definitions: Capitalized terms shall have the definition ascribed as such in these General Terms and Conditions and the Chain of Custody. 

2. The Services: HydroQual will provide the Services to the Client as listed and described in the Chain of Custody.  

3. Prices: HydroQual may review and change all prices, fees, surcharges or other charges as set out in proposals and/or price quotations if there are changes to HydroQual’s cost beyond HydroQual’s control, including 

changes in legislative requirements, Client variations of sample numbers and Client requests for changes to standard reporting requirements. Notwithstanding condition 3, all quotations are reviewed and updated on a 

yearly basis.  

4. Payment Terms: The Client shall pay HydroQual within 30 days of the invoice date as provided by HydroQual. HydroQual may, for reasonable business reasons, require the Client to arrange for payment in advance. 

5. Quotation Numbers: The Client shall provide the proposal and/or price quotation number to HydroQual (where applicable) to ensure correct pricing. 

6. Taxes: Applicable taxes are not included in prices, surcharges and additional fees and will be added at the time of invoicing. 

7. No Guarantee of Results: The Client is responsible for informing itself on the limitation of the results and acknowledges that the results are not guaranteed. 

8. Standard of Care: HydroQual will use reasonable care and diligence as required by the laws of the province or territory where the sample is tested, subject to that level of care and skill ordinarily exercised by other 

laboratories currently practicing under similar conditions in the same locality, subject to the time limits and financial, physical or other constraints applicable to the Services. No warranty, express or implied, is made. 

9. Storage: Where possible, HydroQual will store samples until a final report is issued to the Client, after which time HydroQual may discard the sample. 

10. Holds: If the Client requests a sample be placed on hold, HydroQual will store the sample for the mutually agreed upon written time and price, after which HydroQual will invoice the Client and discard the sample. 

11. Archives: If the Client requests a sample be archived, HydroQual will store the sample for  a mutually agreed upon written time frame and price, after which HydroQual will invoice the Client and discard the sample. 

12. Handling Protocol: Legal sample handling protocol must be arranged, and provided in writing, before samples are collected. HydroQual will provide a price quotation for legal sample protocol. Samples processed under 

legal protocol are stored indefinitely, subject to a storage charge as advised by HydroQual. 

13. Samples: The quality, condition, content and source of samples stored and tested are not known to HydroQual except as declared and described on the Chain of Custody  completed and submitted by the Client and 

accompanying the sample. 

14. Risk of Loss: HydroQual will use reasonable care to protect samples during storage, however, all samples are stored at the Client’s risk and the Client is responsible for obtaining appropriate insurance, if desired. The 

Client acknowledges that during the performance of the Services samples may be altered, lost, damaged or destroyed and the client forever releases HydroQual from any and all claims the Client may have for any loss or 

damage to the sample. 

15. Environmental: the Client must comply with all applicable environmental legislation, including labeling all hazardous samples to comply with Canada's Workplace Hazardous Materials Information System and the Alberta 

Transfer of Dangerous Goods regulations, and must provide appropriate material safety data sheets that include the nature of the hazard and a contact name and phone number to call for information. The Client shall 

defend, indemnify and hold harmless HydroQual for all loss or damages, including any fine or cost of complying with an order of any government authority, resulting from the Client’s breach of this paragraph. 

16. Hazardous Materials Disposal: HydroQual may return, at the Client’s cost, hazardous material to the Client for disposal. 

17. Hazardous Materials Surcharge: HydroQual may apply an additional surcharge for handling of hazardous samples or samples with Naturally Occurring Radioactive Materials (“NORM”), such as and including without 

limitation, H2S and CN. 

18. Sample Containers: HydroQual may ship sample containers to the Client’s location by the most cost effective means using HydroQual’s preferred courier suppliers, within the specified project timeline. Shipping will be 

charged back to the Client. 

19. Additional Charges: HydroQual may charge the Client:  

(a) for pick-up and delivery services when provided subject in each instance to a minimum charge of $50.00; and, 

(b) for rush service (processing samples and/or reporting). 

20. Large Bottle Orders: The Client shall provide HydroQual with not less than 24 hours’ notice for large bottle orders.  

21. Re-Tests: HydroQual reserves the right to re-test any samples that remain in HydroQual’s possession. Re-tests requested by the Client may be charged to Client and Client agrees to pay for such charges. 

22. Waiver: The Client is responsible for making any assessment regarding the suitability of the Services and the intended results for the Client’s purposes and waives any and all claims against HydroQual that the Client may 

have against HydroQual as a result of the interpretation of the results provided to the Client. The Client shall defend, indemnify and save harmless HydroQual for any and all claims made by any third party against 

HydroQual in respect of all losses however arising from the performance of the Services or the use of any report provided in the performance of the Services. 

23. LIMITATION OF LIABILITY: IN NO EVENT SHALL HYDROQUAL BE RESPONSIBLE FOR ANY CONSEQUENTIAL, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY OR PUNITIVE DAMAGES, WHETHER 

FORESEEABLE OR UNFORESEEABLE (INCLUDING CLAIMS FOR LOSS OF PROFITS OR REVENUE OR LOSSES CAUSED BY STOPPAGE OF OTHER WORK OR IMPAIRMENT OF OTHER ASSETS) INCURRED 

BY THE CLIENT ARISING OUT OF BREACH OR FAILURE OF EXPRESS OF IMPLIED WARRANTY, BREACH OF CONTRACT, BREACH OF WARRANTY, MISREPRESENTATION, NEGLIGENCE, STRICT LIABILITY 

IN TORT OR OTHERWISE. IN ANY EVENT, THE LIABILITY OF HYDROQUAL TO THE CLIENT SHALL BE LIMITED TO THE COST OF TESTING THE SAMPLE AS REQUESTED IN THE CHAIN OF CUSTODY 

UNDER WHICH THE SAMPLE WAS ORIGINALLY DEPOSITED. FOR THE PURPOSES OF THIS PARAGRAPH AND PARAGRAPHS 7, 14, 15, 22, AND 24, AS APPLICABLE, “HYDROQUAL” INCLUDES WITHOUT 

LIMITATIONS ITS DIRECTORS, OFFICERS, EMPLOYEES AND AFFILIATES AND THE “CLIENT” INCLUDES WITHOUT LIMITATION ANY THIRD PARTY THAT MAY HAVE A CLAIM AGAINST HYDROQUAL 

THROUGH THE CLIENT. 

24. Notice of Liability: Notwithstanding paragraph 23, HydroQual shall not be liable to the Client unless the Client provides notice in writing to HydroQual of such loss or damage, together with full particulars thereof, within 30 

days of the Client’s receipt of the report of the analysis of the sample giving rise to such liability. The provisions of this paragraph allocate the risk between the Client and HydroQual, and the fees to be paid by the Client to 

HydroQual reflect this allocation of any such risks and the limitations of liability in these General Terms and Conditions.  

25. Entire Agreement: These General Terms and Conditions, the Chain of Custody and price quotations constitute the entire agreement between the parties and supersede and take precedence over any terms and 

conditions contained in any documentation provided by the Client. HydroQual’s execution of any subsequent documentation from the Client only acknowledges receipt and not acceptance of any terms or conditions therein 

unless expressly stipulated otherwise by HydroQual. If there is a conflict between these General Terms and Conditions and any other document, these General Terms and Conditions prevail.  



MAXXAM JOB #: B645519
Received: 2016/06/09, 09:36

CERTIFICATE OF ANALYSIS

Your P.O. #: 441369

Report Date: 2016/06/23
Report #: R2204698

Version: 1 - Final

Attention:Greg Ross

TECK COAL LIMITED
Bag Service 2000
421 Pine Avenue
Sparwood, BC
CANADA          V0B 2G0

WLC AWTFSite Location:

Sample Matrix: Water
# Samples Received: 1

Analytical MethodLaboratory Method
Date
Analyzed

Date
ExtractedQuantityAnalyses

EPS 1 RM14 2nd  edEENVSOP-001542016/06/09N/A1Daphnia magna Single Concentration-100%

Reference Method suffix “m” indicates test methods incorporate validated modifications from specific reference methods to improve performance.

* RPDs calculated using raw data. The rounding of final results may result in the apparent difference.

Encryption Key

Please direct all questions regarding this Certificate of Analysis to your Project Manager.
Micheline Piche, Project Manager
Email: MPiche@maxxam.ca
Phone# (780) 577-7100
==================================================================== 
This report has been generated and distributed using a secure automated process.
Maxxam has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per section 5.10.2 of ISO/IEC 17025:2005(E), 
signing the reports.  For Service Group specific validation please refer to the Validation Signature Page. 
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Maxxam Job #: B645519
Report Date: 2016/06/23

TECK COAL LIMITED

WLC AWTFSite Location:

Your P.O. #: 441369
Sampler Initials: AK

RESULTS OF CHEMICAL ANALYSES OF  WATER

8293389ATTACHED%Mortality

Daphnia Magna Bioassay

QC Batch
WL_BFWB_OUT_SP21_2016

0608_N
UNITS

2016/06/08
 09:00

Sampling Date

OU2674Maxxam ID
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Maxxam Job #: B645519
Report Date: 2016/06/23

TECK COAL LIMITED

WLC AWTFSite Location:

Your P.O. #: 441369
Sampler Initials: AK

GENERAL COMMENTS

Each temperature is the average of up to three cooler temperatures taken at receipt

8.0°CPackage 1

Results relate only to the items tested.
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Maxxam Job #: B645519
Report Date: 2016/06/23

TECK COAL LIMITED

WLC AWTFSite Location:

Your P.O. #: 441369
Sampler Initials: AK

VALIDATION SIGNATURE PAGE

The analytical data and all QC contained in this report were reviewed and validated by the following individual(s).

Joshua Baker, B.Sc., Senior Analyst

Maxxam has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per section 5.10.2 of ISO/IEC
17025:2005(E), signing the reports.  For Service Group specific validation please refer to the Validation Signature Page.
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RESULTS OF DAPHNIA MAGNA SINGLE CONCENTRATION-100%

TECK COAL LIMITED, Sparwood 3248Client :

Client Project Name & Number:

Job Number: B645519

WLC AWTF Sample Number: OU2674-01

Test Result:

Statistical Method:20.048 hrs Mortality %

Mean percent mortality: Sample Control        20          0

2-6°C

1 L

Jun 08, 2016 09:00 AM

Analysis Start :

End :

Jun 09, 2016 11:51 AM

Jun 11, 2016 11:34 AM

clearDescription:

Sample Collected By:

Sample Received: Volume Received:

Sample Collected:

Dissolved Oxygen: 8.7 mg/L

Temperature :

pH: 7.5

1390 µS/cm

16 °C

600 mg CaCO 3/L

N/AAK

Jun 09, 2016 09:36 AM

Sample Conductance:

Hardness:

Site Collection:

8 °CTemp.Upon Arrival:

Storage:

Sampling Method : N/A

Sample Name : WL_BFWB_OUT_SP21_20160608_N Sample Matrix : Water

Sample Prior to Analysis:

30.0340.04100

20.0220.02100

0000100

00000

00000

00000

48 hrs48 hrs48 hrs48 hrs % vol/vol

Immobility
(%)

Immobility
(#)

Mortality
(%)

Mortality
(#)

 Concentration

7.914737.92050.05008.115417.621100

8.014598.02020.02008.115367.621100

7.914558.02040.04008.115257.621100

7.93577.92000007.83608.0210

7.93557.92000007.83607.9210

7.93517.82000007.73557.8210

48 hrs48 hrs48 hr48 hrs24 hrs24 hrs24 hrs24 hrsStartStartStartStart % vol/vol

Dissolved
Oxygen
(mg/L)

Conductivity
(uS/cm)

pH
(pH)

Temperature
(°C)

Immobility
(%)

Immobility
(#)

Mortality
(%)

Mortality
(#)

Dissolved
Oxygen
(mg/L)

Conductivity
(uS/cm)

pH
(pH)

Temperature
(°C)

 Concentration

Other parameters available on request.160 mg/L CaCO3Hardness:

City of Edmonton dechlorinated tap waterCulture/Control/Dilution Water:

NoneComments :

Test concentration :

Photoperiod :

Pre-aeration Time : Rate of Pre-aeration :

Test Hardness Adjusted :

0,0,0,100,100,100 (% vol/vol)

25-50 mL/min/L

No

16:8 (light: dark)

0 min

Test pH Adjusted: No

15.0 mL/Daphnia

Total # of Organisms Used :

Vessel Volume :Test Volume : 150 mL

Test Temperature :

Organisms per Vessel : 10

60

Loading Density :

20 ± 2 °C

225 mL

Test Conditions

Culture Temperature :

Pseudokirchnriella and YTC at a ratio of 2 mL/L of culture daily. New cultures weekly, 63 daphnids
distributed into 6 culture vessels and 3 reproductive vessels.

% Mortality within 7 days :

20.4<24 hrs

3.2

Time To First Brood :

Daphnia magna

10 Days

Average Brood Size :

16:8 (light: dark)

Source : In House Culture

20 ± 2 °C

Culture Diet

Culture Photoperiod :

Test Organism :

Age at Test Initiation :

www.maxxam.caMaxxam Analytics 9331 - 48th Street, Edmonton, Alberta  T6B 2R4  Tel: (780) 577-7100  Fax: (780) 450-4187

Page 1 of 2



RESULTS OF DAPHNIA MAGNA SINGLE CONCENTRATION-100%

TECK COAL LIMITED, Sparwood 3248Client :

Client Project Name & Number:

Job Number: B645519

WLC AWTF Sample Number: OU2674-01

0,1.25,2.5,5,10,20 g/L6.37 (4.61, 8.79) g/L Concentration :Historical Mean LC50 (warning limits) :

Untrimmed
Spearman-
Kärber

6.16 (5.17, 7.34)g/L Statistical Method :Test Endpoint 48 hrs LC50 (95% confidence interval) :

Jun 02, 2016Test Date:Sodium ChlorideReference chemical:

NoneMethod Deviations:

EPS 1/RM/14Test Method

The results contained in this report refer only to the testing of the sample submitted. This report may not be reproduced, except in its
entirety, without the written approval of the laboratory.

Note:

Date: Jun 23, 2016 08:40 AM

Analyst :

Verified By :

Andrea Rowe, Chelsea Tessier, Natasha Mouck

Joshua Baker, Senior Analyst
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RESULTS OF DAPHNIA MAGNA SINGLE CONCENTRATION-100%

TECK COAL LIMITED, Sparwood 3248Client :

Client Project Name & Number:

Job Number: B678820

WLC AWTF Sample Number: PM4565-01

Test Result:

Statistical Method:26%48 hrs Mortality %

Mean percent mortality: Sample Control      26.7      3.333

2-6°C

1 L

Sep 12, 2016 09:00 AM

Analysis Start :

End :

Sep 14, 2016 02:10 PM

Sep 16, 2016 01:15 PM

clear, colourlessDescription:

Sample Collected By:

Sample Received: Volume Received:

Sample Collected:

Dissolved Oxygen: 8.9 mg/L

Temperature :

pH: 7.5

1578 µS/cm

20 °C

600 mg CaCO 3/L

N/AAC

Sep 13, 2016 09:51 AM

Sample Conductance:

Hardness:

Site Collection:

2 °CTemp.Upon Arrival:

Storage:

Sampling Method : N/A

Sample Name : WL_BFWB_OUT_SP21_20160912_N Sample Matrix : Water

Sample Prior to Analysis:

40.0430.03100

30.0310.01100

20.0240.04100

00000

0010.010

00000

48 hrs48 hrs48 hrs48 hrs % vol/vol

Immobility
(%)

Immobility
(#)

Mortality
(%)

Mortality
(#)

 Concentration

8.114948.12000007.916197.621100

8.214958.22000007.916207.621100

8.414968.21910.01007.916107.621100

8.54238.22000007.54177.9200

8.34208.02010.01007.64177.8200

8.44128.22000007.64147.8200

48 hrs48 hrs48 hr48 hrs24 hrs24 hrs24 hrs24 hrsStartStartStartStart % vol/vol

Dissolved
Oxygen
(mg/L)

Conductivity
(uS/cm)

pH
(pH)

Temperature
(°C)

Immobility
(%)

Immobility
(#)

Mortality
(%)

Mortality
(#)

Dissolved
Oxygen
(mg/L)

Conductivity
(uS/cm)

pH
(pH)

Temperature
(°C)

 Concentration

Other parameters available on request.160 mg/L CaCO3Hardness:

City of Edmonton dechlorinated tap waterCulture/Control/Dilution Water:

NoneComments :

Test concentration :

Photoperiod :

Pre-aeration Time : Rate of Pre-aeration :

Test Hardness Adjusted :

0,0,0,100,100,100 (% vol/vol)

25-50 mL/min/L

No

16:8 (light: dark)

30 min

Test pH Adjusted: No

15.0 mL/Daphnia

Total # of Organisms Used :

Vessel Volume :Test Volume : 150 mL

Test Temperature :

Organisms per Vessel : 10

60

Loading Density :

20 ± 2 °C

225 mL

Test Conditions

Culture Temperature :

Pseudokirchnriella and YTC at a ratio of 2 mL/L of culture daily. New cultures weekly, 63 daphnids
distributed into 6 culture vessels and 3 reproductive vessels.

% Mortality within 7 days :

21.9<24 hrs

0

Time To First Brood :

Daphnia magna

9 Days

Average Brood Size :

16:8 (light: dark)

Source : In House Culture

20 ± 2 °C

Culture Diet

Culture Photoperiod :

Test Organism :

Age at Test Initiation :
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RESULTS OF DAPHNIA MAGNA SINGLE CONCENTRATION-100%

TECK COAL LIMITED, Sparwood 3248Client :

Client Project Name & Number:

Job Number: B678820

WLC AWTF Sample Number: PM4565-01

0,1.25,2.5,5,10,20 g/L6.59 (5.17, 8.40) g/L Concentration :Historical Mean LC50 (warning limits) :

Binomial7.07 (5.00, 10.0)g/L Statistical Method :Test Endpoint 48 hrs LC50 (95% confidence interval) :

Sep 12, 2016Test Date:Sodium ChlorideReference chemical:

NoneMethod Deviations:

EPS 1/RM/14Test Method

The results contained in this report refer only to the testing of the sample submitted. This report may not be reproduced, except in its
entirety, without the written approval of the laboratory.

Note:

Date: Sep 22, 2016 02:44 PM

Analyst :

Verified By :

Andrea Rowe, Chelsea Tessier, Michelle Hospedales, Natasha Mouck

Joshua Baker, Senior Analyst
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MAXXAM JOB #: B647204
Received: 2016/06/14, 09:40

CERTIFICATE OF ANALYSIS

Your P.O. #: 441369

Report Date: 2016/06/23
Report #: R2204722

Version: 1 - Final

Attention:Greg Ross

TECK COAL LIMITED
Bag Service 2000
421 Pine Avenue
Sparwood, BC
CANADA          V0B 2G0

Your C.O.C. #: 1 of 1

WLC AWTFSite Location:

Sample Matrix: SURFACE WATER
# Samples Received: 1

Analytical MethodLaboratory Method
Date
Analyzed

Date
ExtractedQuantityAnalyses

EPS 1 RM14 2nd  edEENVSOP-001542016/06/15N/A1Daphnia magna Single Concentration-100%

Reference Method suffix “m” indicates test methods incorporate validated modifications from specific reference methods to improve performance.

* RPDs calculated using raw data. The rounding of final results may result in the apparent difference.

Encryption Key

Please direct all questions regarding this Certificate of Analysis to your Project Manager.
Micheline Piche, Project Manager
Email: MPiche@maxxam.ca
Phone# (780) 577-7100
==================================================================== 
This report has been generated and distributed using a secure automated process.
Maxxam has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per section 5.10.2 of ISO/IEC 17025:2005(E), 
signing the reports.  For Service Group specific validation please refer to the Validation Signature Page. 

Total Cover Pages : 1
Page 1 of 4

Maxxam Analytics International Corporation o/a Maxxam Analytics    Edmonton: 9331 - 48th Street T6B 2R4     Telephone (780)577-7100   Fax (780)450-4187



Maxxam Job #: B647204
Report Date: 2016/06/23

TECK COAL LIMITED

WLC AWTFSite Location:

Your P.O. #: 441369

RESULTS OF CHEMICAL ANALYSES OF  SURFACE WATER

8300486ATTACHED%Mortality

Daphnia Magna Bioassay

QC Batch
WL_BFWB_OUT_SP21_2016

0613_N
UNITS

1 of 1COC Number

2016/06/13
 09:00

Sampling Date

OV2140Maxxam ID

Page 2 of 4
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Maxxam Job #: B647204
Report Date: 2016/06/23

TECK COAL LIMITED

WLC AWTFSite Location:

Your P.O. #: 441369

GENERAL COMMENTS

Each temperature is the average of up to three cooler temperatures taken at receipt

5.0°CPackage 1

Results relate only to the items tested.
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Maxxam Job #: B647204
Report Date: 2016/06/23

TECK COAL LIMITED

WLC AWTFSite Location:

Your P.O. #: 441369

VALIDATION SIGNATURE PAGE

The analytical data and all QC contained in this report were reviewed and validated by the following individual(s).

Joshua Baker, B.Sc., Senior Analyst

Maxxam has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per section 5.10.2 of ISO/IEC
17025:2005(E), signing the reports.  For Service Group specific validation please refer to the Validation Signature Page.
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RESULTS OF DAPHNIA MAGNA SINGLE CONCENTRATION-100%

TECK COAL LIMITED, Sparwood 3248Client :

Client Project Name & Number:

Job Number: B647204

WLC AWTF Sample Number: OV2140-01

Test Result:

Statistical Method:048 hrs Mortality %

Mean percent mortality: Sample Control         0          0

2-6°C

1 L

Jun 13, 2016 09:00 AM

Analysis Start :

End :

Jun 15, 2016 11:56 AM

Jun 17, 2016 10:58 AM

ClearDescription:

Sample Collected By:

Sample Received: Volume Received:

Sample Collected:

Dissolved Oxygen: 9.4 mg/L

Temperature :

pH: 7.9

1451 µS/cm

19 °C

1000 mg CaCO 3/L

N/AN/A

Jun 14, 2016 09:40 AM

Sample Conductance:

Hardness:

Site Collection:

5 °CTemp.Upon Arrival:

Storage:

Sampling Method : N/A

Sample Name : WL_BFWB_OUT_SP21_20160613_N Sample Matrix : SURFACE WATER

Sample Prior to Analysis:

0000100

10.0100100

10.0100100

00000

00000

00000

48 hrs48 hrs48 hrs48 hrs % vol/vol

Immobility
(%)

Immobility
(#)

Mortality
(%)

Mortality
(#)

 Concentration

7.314408.02020.02008.914717.920100

7.514468.01940.04008.914717.920100

7.714008.02050.05008.914577.920100

8.13768.11900008.23528.0200

7.73548.02000008.13528.0200

7.73557.92000008.13498.0200

48 hrs48 hrs48 hr48 hrs24 hrs24 hrs24 hrs24 hrsStartStartStartStart % vol/vol

Dissolved
Oxygen
(mg/L)

Conductivity
(uS/cm)

pH
(pH)

Temperature
(°C)

Immobility
(%)

Immobility
(#)

Mortality
(%)

Mortality
(#)

Dissolved
Oxygen
(mg/L)

Conductivity
(uS/cm)

pH
(pH)

Temperature
(°C)

 Concentration

Other parameters available on request.180 mg/L CaCO3Hardness:

City of Edmonton dechlorinated tap waterCulture/Control/Dilution Water:

NoneComments :

Test concentration :

Photoperiod :

Pre-aeration Time : Rate of Pre-aeration :

Test Hardness Adjusted :

0,0,0,100,100,100 (% vol/vol)

25-50 mL/min/L

No

16:8 (light: dark)

30 min

Test pH Adjusted: No

15.0 mL/Daphnia

Total # of Organisms Used :

Vessel Volume :Test Volume : 150 mL

Test Temperature :

Organisms per Vessel : 10

60

Loading Density :

20 ± 2 °C

225 mL

Test Conditions

Culture Temperature :

Pseudokirchnriella and YTC at a ratio of 2 mL/L of culture daily. New cultures weekly, 63 daphnids
distributed into 6 culture vessels and 3 reproductive vessels.

% Mortality within 7 days :

27.6<24 hrs

3.2

Time To First Brood :

Daphnia magna

8 Days

Average Brood Size :

16:8 (light: dark)

Source : In House Culture

20 ± 2 °C

Culture Diet

Culture Photoperiod :

Test Organism :

Age at Test Initiation :
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RESULTS OF DAPHNIA MAGNA SINGLE CONCENTRATION-100%

TECK COAL LIMITED, Sparwood 3248Client :

Client Project Name & Number:

Job Number: B647204

WLC AWTF Sample Number: OV2140-01

0,1.25,2.5,5,10,20 g/L6.37 (4.61, 8.79) g/L Concentration :Historical Mean LC50 (warning limits) :

Untrimmed
Spearman-
Kärber

6.16 (5.17, 7.34)g/L Statistical Method :Test Endpoint 48 hrs LC50 (95% confidence interval) :

Jun 02, 2016Test Date:Sodium ChlorideReference chemical:

NoneMethod Deviations:

EPS 1/RM/14Test Method

The results contained in this report refer only to the testing of the sample submitted. This report may not be reproduced, except in its
entirety, without the written approval of the laboratory.

Note:

Date: Jun 23, 2016 09:00 AM

Analyst :

Verified By :

Andrea Rowe, Arthur Juan Mathias, Chelsea Tessier, Natasha Mouck

Joshua Baker, Senior Analyst

www.maxxam.caMaxxam Analytics 9331 - 48th Street, Edmonton, Alberta  T6B 2R4  Tel: (780) 577-7100  Fax: (780) 450-4187
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ATTN:  Thomas Davidson Received: 2016/06/14
Teck Coal Ltd. Report Date: 2016/06/23
15 Km North HWY 43 Version: FINAL
Sparwood, British Columbia
Canada  V0B 2G0  

TEC164
16-0684
PO # 411634

Senior Verifier

Test Report
Client:
Reference:
Billing:



Trout (Single Concentration)  
Test Report

Page 1 of 14

Client: TEC164
Reference: 16-0684-01-TRS

Client: Teck Coal Ltd.; operation WLC AWTF

Sample: WL_BFWB_OUT_SP21_20160613_N

Collection: collected on 2016/06/13 at 0900 by not given
Receipt: received on 2016/06/14 at 0930 by MC

Containers:

Description: type: water,  collection method: grab

Test:  started on 2016/06/15 ; ended on 2016/06/19

Result:

Sample Client Mortality Comment
Code (%)

control lab control 0
100% 0 none 

Senior Verifier

received 4 x 20 L carboys / 4 x 1 L bottle at 12 °C, in 
good condition with no seals and no initials

The test data and results are authorized and verified correct.

WL_BFWB_OUT_S
P21_20160613_N

0

25

50

75

100

control 100

M
or

ta
lit

y 
(%

)

Concentration (%)

 

Result Summary



Trout (Single Concentration)  
Test Report

Page 2 of 14

Client: TEC164
Reference: 16-0684-01-TRS

Method: Biological Test Method: Reference Method for Determining Acute Lethality of 
Effluents to Rainbow Trout, 2000. Environment Canada, EPS 1/RM/13. 
Second Edition (2000; amended May 2007 and February 2016).

Test type: Trout 96-h Static Acute Test (WTR-ME-041)
Species: Oncorhynchus mykiss

Organism source: Miracle Springs (Batch 20160511TR)
Acclimation: 35 days (must be > 2 weeks)

Stock mortality: 0.0% (seven days preceding testing)

Sample initial chemistry: pH: 8.0;   EC: 1807 (µS/cm @ 25°C);   DO: 8.5 (mg/L);   temperature: 18 °C
hardness (mg CaC03/L): 807;   colour: colourless;   odour: -

Sample holding time: 2 days  (must be ≤ 5 days)
Sample storage: 4 ± 2°C in darkness

Test vessel: The test was conducted in 22 L plastic pails with polyethylene liners 
Test volume: 20 Litres (depth of solution in each test vessel  ≥15cm)

Sample pre-treatment: All test solutions and controls were pre-aerated for 30 minutes at 6.5 ±1 mL/min/L
Dissolved oxygen in full strength sample was 8.7 mg/L after pre-aeration
The sample was not filtered or pH adjusted prior to or during testing

Loading density: 0.17 g/Litre (must be ≤ 0.5 g/Litre)
Control water: Dechlorinated City of Calgary water acclimated to test conditions

Test concentrations: Undiluted sample plus a negative control
Test replicates: One replicate per treatment; 10 fish per replicate

Feeding: Fish are not fed 24 hours before test initiation and no feeding during test
Measurements: pH, conductivity, dissolved oxygen and temperature measured at test

initiation and termination
Aeration: All treatments aerated at 6.5 ±1 mL/min/L by oil-free compressed air

passed through airline tubes connected to disposable air stones 
Lighting: Overhead full spectrum fluorescent lights

Photoperiod: 16h light:8h dark
Test temperature: 15 ± 1°C

Endpoint: Mortality, % mortality at 96-h
Test validity: The control had 100% survival (must ≥ 90%)

The control had 0 percent (%) stressed behaviour (must ≤ 10%)
Reference toxicant: 96-h test with Potassium Chloride (KCl) initiated May 25, 2016; current results

(96-h LC50 and 95% confidence limits) = 0.48 (0.41-0.54) log (g/L KCl)
historical results: 
(96-h LC50 and 95% confidence limits) = 0.55 (0.42-0.68) log (g/L KCl)

Note: Outlined sections are protocol deviations explained on the comment page; v/v, volume per volume

Test Conditions



Trout (Single Concentration)  
Test Report

Page 3 of 14

Client: TEC164
Reference: 16-0684-01-TRS

Test Log:

0 0805
1 0750
2 0945
3 1015
4 1015

Chemistry:
Conc. (%) control 100

Day

0 7.9 8.1
4 7.8 8.0

Conductivity (µS/cm @ 25°C)
0 472 1864
4 481 1766

Dissolved Oxygen (mg/L)
0 8.7 8.7
4 8.7 8.9

0 15 15
4 15 15

Number Alive (In brackets number stressed):
Conc. (%) control 100

Day
0 10 10
1 10 10
2 10 10
3 10 10
4 10 10

4 0 0

4 0 0
Stressed (%)

6/18/2016 CB
6/17/2016 CB

6/19/2016 BH

pH (units)

Temperature (oC)

Mortality (%)

2016/06/15 HS/JW
6/16/2016 JW

Date Day Time Technician

Test Data



Trout (Single Concentration)  
Test Report

Page 4 of 14

Client: TEC164
Reference: 16-0684-01-TRS

Biology Summary Tables:

1 3.4 0.4 control 3.4
2 3.2 0.4 100 3.7
3 3.0 0.3
4 3.1 0.3
5 2.9 0.3
6 3.0 0.3
7 3.2 0.4
8 3.0 0.3
9 3.1 0.3
10 3.3 0.4

average 3.1 0.3
sd 0.2 0.1

cv(%) 5.0 15.2
Notes: nd, not done; na, not applicable; 
sd, standard deviation; cv(%), coefficient 
of variation

Test Result Comments:
None

Data Analysis:
None

Protocol Deviations:
None

Group Wet 
Weight (g)

Control 
Fish

Length 
(cm)

Wet 
Weight(g) Sample

Test Data

Comments/Statistics



Daphnia  (Single Concentration)
Test Report 

Page 5 of 14

Client: TEC164
Reference: 16-0684-01-DAS

Client: Teck Coal Ltd.; operation WLC AWTF

Sample: WL_BFWB_OUT_SP21_20160613_N

Collection: collected on 2016/06/13 at 0900 by not given
Receipt: received on 2016/06/14 at 0930 by MC

Containers:

Description: type: water,  collection method: grab

Test: started on 2016/06/14 ; ended on 2016/06/16

Result:

Sample Client Comment    
Code Mortality (%)  Immobility (%)

control lab control 0 0   
100 0 0 none

Notes: sd, sample standard deviation; cv, coefficient of variation; nd, not done; na, not applicable;

 

 

Senior Verifier

Average

received 4 x 20 L carboys / 4 x 1 L bottle at 12 
°C, in good condition with no seals and no initials

The test data and results are authorized and verified correct.

WL_BFWB_OUT_S
P21_20160613_N

0

25

50

75

100

control 100
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Result Summary



Daphnia  (Single Concentration)
Test Report 

Page 6 of 14

Client: TEC164
Reference: 16-0684-01-DAS

Method: Biological Test method: Reference Method for Determining Acute Lethality of 
Effluents to Daphnia magna , 2000. Environ. Can., EPS 1/RM/14. 
Second Edition. (December 2000; amended February 2016)

Test type: Daphnia  48-h Static Acute Test (WTR-ME-015)
Species: Daphnia magna

Age: < 24 hours old 
Organism source: in-house culture

Stock mortality: 0%
Culture brood data: 5 days to first brood

18 neonates per average brood

Sample initial chemistry: pH: 8.0;   EC: 1807 (µS/cm @ 25°C);   DO: 8.5 (mg/L);   temperature: 18 °C
hardness (mg CaC03/L): 807;   colour: colourless;   odour: -

Sample holding time: 1 day  (must be ≤ 5 days)
Sample storage: 4 ± 2°C in darkness

Test vessel: 375 mL glass vessels
Test volume: 150 mL

Sample pre-treatment: The sample was not filtered or pH adjusted prior to or during testing
The sample was pre-aerated for 20 minutes (rate of 37.5 ± 12.5 mL/min.L-1)
The hardness of the sample was not adjusted (mg CaCO3/L) prior to or during
testing

Loading density: One daphnid/15 mL (must ≤ 1 organism/15 mL)
Control water: Moderately hard reconstituted water supplemented with vitamin B12 (2 µg/L)

and Na2SeO4 (2 µg/L)

The hardness of the control/dilution water was 92 mg CaCO3/L
Test concentrations: Undiluted sample plus a negative control

Test replicates: Three replicates per treatment, 10 daphnids per replicate
Feeding: None
Aeration: None

Measurements: pH, conductivity, dissolved oxygen and temperature at test initiation and
termination

Lighting: Cool white fluorescent lights
Photoperiod: 16h light:8h dark

Test temperature: 20 ± 2°C

Note: Outlined sections are protocol deviations explained on the comment page 

Test Conditions

 



Daphnia  (Single Concentration)
Test Report 

Page 7 of 14

Client: TEC164
Reference: 16-0684-01-DAS

Endpoint: Mortality, % mortality at 48-h
Immobility, % immobility at 48-h

Test validity: The control had 100% survival (must ≥ 90%)
Control had 0% abnormal behaviour (must ≤ 10%), e.g. immobility 

Reference toxicant: 48-h test with NaCl initiated June 6, 2016; current results
(48-h LC50 and 95% confidence limits) = 0.68 (0.65-0.70) log (g/L NaCl)
historical results:
(48-h LC50 and 95% confidence limits) = 0.76 (0.68-0.85) log (g/L NaCl)

Note: Outlined sections are protocol deviations explained on the comment page 

Test Conditions



Daphnia  (Single Concentration)
Test Report 

Page 8 of 14

Client: TEC164
Reference: 16-0684-01-DAS

Test Log:

2016/06/14 0 1545
6/15/2016 1 1100
6/16/2016 2 1000

Chemistry: 
Conc (%) control 100
replicate a b c a b c

Day pH (units)
0 8.0 7.9 7.9 8.3 8.3 8.3
2 8.1 8.0 8.0 8.1 8.2 8.2

Conductivity (µS/cm @ 25°C)
0 360 365 365 1754 1825 1845
2 386 378 381 1765 1775 1815

Dissolved Oxygen (mg/L)
0 8.0 8.0 8.0 8.0 8.1 8.1
2 8.0 7.9 7.8 7.6 7.7 7.7

Temperature (oC)
0 19 19 19 19 18 18
2 19 20 20 20 20 20

Biology:
Conc (%) control 100
replicate a b c a b c

Day Number Alive and Behavior (behavior is in brackets) 
1 10 10 10 10 10 10
2 10 10 10 10 10 10

Notes: F, floating; I, immobile; B, stuck on bubble; D, caught in debris

Mortality (%)
2 0 0 0 0 0 0

Immobility (%)
2 0 0 0 0 0 0

EP
JW/EP

Date Technician

KLO/BH

Day Time

Test Data



Daphnia  (Single Concentration)
Test Report 

Page 9 of 14

Client: TEC164
Reference: 16-0684-01-DAS

Test Result Comments:
None

Data Analysis:
None

Protocol Deviations:
None

Comments/Statistics



Daphnia  (Single Concentration)
Test Report 

Page 10 of 14

Client: TEC164
Reference: 16-0684-01-DAS

Client: Teck Coal Ltd.; operation WLC AWTF

Sample: WL_BFWB_OUT_SP21_20160613_N

Collection: collected on 2016/06/13 at 0900 by not given
Receipt: received on 2016/06/14 at 0930 by MC

Containers:

Description: type: water,  collection method: grab

Test: started on 2016/06/14 ; ended on 2016/06/16

Result:

Sample Client Comment    
Code Mortality (%)  Immobility (%)

control lab control 0 0   
100 0 0 none

Notes: sd, sample standard deviation; cv, coefficient of variation; nd, not done; na, not applicable;

 

 

received 4 x 20 L carboys / 4 x 1 L bottle at 12 
°C, in good condition with no seals and no initials

Average

The test data and results are authorized and verified correct.

Senior Verifier
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Result Summary



Daphnia  (Single Concentration)
Test Report 

Page 11 of 14

Client: TEC164
Reference: 16-0684-01-DAS

Method: Biological Test method: Reference Method for Determining Acute Lethality of 
Effluents to Daphnia magna , 2000. Environ. Can., EPS 1/RM/14. 
Second Edition. (December 2000; amended February 2016)

Test type: Daphnia  48-h Static Acute Test (WTR-ME-015)
Species: Daphnia magna

Age: < 24 hours old 
Organism source: in-house culture

Stock mortality: 0%
Culture brood data: 5 days to first brood

18 neonates per average brood

Sample initial chemistry: pH: 8.0;   EC: 1807 (µS/cm @ 25°C);   DO: 8.5 (mg/L);   temperature: 18 °C
hardness (mg CaC03/L): 807;   colour: colourless;   odour: -

Sample holding time: 1 day  (must be ≤ 5 days)
Sample storage: 4 ± 2°C in darkness

Test vessel: 375 mL glass vessels
Test volume: 150 mL

Sample pre-treatment: The sample was not filtered or pH adjusted prior to or during testing
The sample was pre-aerated for 20 minutes (rate of 37.5 ± 12.5 mL/min.L-1)
The hardness of the sample was not adjusted (mg CaCO3/L) prior to or during
testing

Loading density: One daphnid/15 mL (must ≤ 1 organism/15 mL)
Control water: Moderately hard reconstituted water supplemented with vitamin B12 (2 µg/L)

and Na2SeO4 (2 µg/L)

The hardness of the control/dilution water was 92 mg CaCO3/L
Test concentrations: Undiluted sample plus a negative control

Test replicates: Three replicates per treatment, 10 daphnids per replicate
Feeding: None
Aeration: None

Measurements: pH, conductivity, dissolved oxygen and temperature at test initiation and
termination

Lighting: Cool white fluorescent lights
Photoperiod: 16h light:8h dark

Test temperature: 10 ± 2°C

Note: Outlined sections are protocol deviations explained on the comment page 

Test Conditions

 



Daphnia  (Single Concentration)
Test Report 

Page 12 of 14

Client: TEC164
Reference: 16-0684-01-DAS

Endpoint: Mortality, % mortality at 48-h
Immobility, % immobility at 48-h

Test validity: The control had 100% survival (must ≥ 90%)
Control had 0% abnormal behaviour (must ≤ 10%), e.g. immobility 

Reference toxicant: 48-h test with NaCl initiated June 6, 2016; current results
(48-h LC50 and 95% confidence limits) = 0.68 (0.65-0.70) log (g/L NaCl)
historical results:
(48-h LC50 and 95% confidence limits) = 0.76 (0.68-0.85) log (g/L NaCl)

Note: Outlined sections are protocol deviations explained on the comment page 

Test Conditions



Daphnia  (Single Concentration)
Test Report 

Page 13 of 14

Client: TEC164
Reference: 16-0684-01-DAS

Test Log:

2016/06/14 0 1550
6/15/2016 1 1100
6/16/2016 2 1000

Chemistry: 
Conc (%) control 100
replicate a b c a b c

Day pH (units)
0 7.9 7.9 7.9 8.1 8.1 8.1
2 6.9 7.4 7.6 8.1 8.2 8.2

Conductivity (µS/cm @ 25°C)
0 350 364 365 1831 1897 1896
2 404 378 381 1870 1934 1915

Dissolved Oxygen (mg/L)
0 8.0 8.0 8.0 8.6 8.7 8.9
2 8.7 8.6 8.6 8.7 8.8 9.1

Temperature (oC)
0 12 12 12 11 11 11
2 12 12 11 11 11 11

Biology:
Conc (%) control 100
replicate a b c a b c

Day Number Alive and Behavior (behavior is in brackets) 
1 10 10 10 10(1D) 10(2D) 10(3D)
2 10 10 10 10 10 10

Notes: F, floating; I, immobile; B, stuck on bubble; D, caught in debris

Mortality (%)
2 0 0 0 0 0 0

Immobility (%)
2 0 0 0 0 0 0

JW/EP
EP

Date Day Time Technician

KLO/BH

Test Data



Daphnia  (Single Concentration)
Test Report 

Page 14 of 14

Client: TEC164
Reference: 16-0684-01-DAS

Test Result Comments:
None

Data Analysis:
None

Protocol Deviations:
The test temperature was 10 ± 2°C, as requested by the client

Comments/Statistics



GENERAL TERMS AND CONDITIONS: 

These terms and conditions are incorporated into and form part of the Chain of Custody between HydroQual Laboratories Ltd. (“HydroQual”) and the party named in the Chain of 

Custody (the “Client”). 

1. Definitions: Capitalized terms shall have the definition ascribed as such in these General Terms and Conditions and the Chain of Custody. 

2. The Services: HydroQual will provide the Services to the Client as listed and described in the Chain of Custody.  

3. Prices: HydroQual may review and change all prices, fees, surcharges or other charges as set out in proposals and/or price quotations if there are changes to HydroQual’s cost beyond HydroQual’s control, including 

changes in legislative requirements, Client variations of sample numbers and Client requests for changes to standard reporting requirements. Notwithstanding condition 3, all quotations are reviewed and updated on a 

yearly basis.  

4. Payment Terms: The Client shall pay HydroQual within 30 days of the invoice date as provided by HydroQual. HydroQual may, for reasonable business reasons, require the Client to arrange for payment in advance. 

5. Quotation Numbers: The Client shall provide the proposal and/or price quotation number to HydroQual (where applicable) to ensure correct pricing. 

6. Taxes: Applicable taxes are not included in prices, surcharges and additional fees and will be added at the time of invoicing. 

7. No Guarantee of Results: The Client is responsible for informing itself on the limitation of the results and acknowledges that the results are not guaranteed. 

8. Standard of Care: HydroQual will use reasonable care and diligence as required by the laws of the province or territory where the sample is tested, subject to that level of care and skill ordinarily exercised by other 

laboratories currently practicing under similar conditions in the same locality, subject to the time limits and financial, physical or other constraints applicable to the Services. No warranty, express or implied, is made. 

9. Storage: Where possible, HydroQual will store samples until a final report is issued to the Client, after which time HydroQual may discard the sample. 

10. Holds: If the Client requests a sample be placed on hold, HydroQual will store the sample for the mutually agreed upon written time and price, after which HydroQual will invoice the Client and discard the sample. 

11. Archives: If the Client requests a sample be archived, HydroQual will store the sample for  a mutually agreed upon written time frame and price, after which HydroQual will invoice the Client and discard the sample. 

12. Handling Protocol: Legal sample handling protocol must be arranged, and provided in writing, before samples are collected. HydroQual will provide a price quotation for legal sample protocol. Samples processed under 

legal protocol are stored indefinitely, subject to a storage charge as advised by HydroQual. 

13. Samples: The quality, condition, content and source of samples stored and tested are not known to HydroQual except as declared and described on the Chain of Custody  completed and submitted by the Client and 

accompanying the sample. 

14. Risk of Loss: HydroQual will use reasonable care to protect samples during storage, however, all samples are stored at the Client’s risk and the Client is responsible for obtaining appropriate insurance, if desired. The 

Client acknowledges that during the performance of the Services samples may be altered, lost, damaged or destroyed and the client forever releases HydroQual from any and all claims the Client may have for any loss or 

damage to the sample. 

15. Environmental: the Client must comply with all applicable environmental legislation, including labeling all hazardous samples to comply with Canada's Workplace Hazardous Materials Information System and the Alberta 

Transfer of Dangerous Goods regulations, and must provide appropriate material safety data sheets that include the nature of the hazard and a contact name and phone number to call for information. The Client shall 

defend, indemnify and hold harmless HydroQual for all loss or damages, including any fine or cost of complying with an order of any government authority, resulting from the Client’s breach of this paragraph. 

16. Hazardous Materials Disposal: HydroQual may return, at the Client’s cost, hazardous material to the Client for disposal. 

17. Hazardous Materials Surcharge: HydroQual may apply an additional surcharge for handling of hazardous samples or samples with Naturally Occurring Radioactive Materials (“NORM”), such as and including without 

limitation, H2S and CN. 

18. Sample Containers: HydroQual may ship sample containers to the Client’s location by the most cost effective means using HydroQual’s preferred courier suppliers, within the specified project timeline. Shipping will be 

charged back to the Client. 

19. Additional Charges: HydroQual may charge the Client:  

(a) for pick-up and delivery services when provided subject in each instance to a minimum charge of $50.00; and, 

(b) for rush service (processing samples and/or reporting). 

20. Large Bottle Orders: The Client shall provide HydroQual with not less than 24 hours’ notice for large bottle orders.  

21. Re-Tests: HydroQual reserves the right to re-test any samples that remain in HydroQual’s possession. Re-tests requested by the Client may be charged to Client and Client agrees to pay for such charges. 

22. Waiver: The Client is responsible for making any assessment regarding the suitability of the Services and the intended results for the Client’s purposes and waives any and all claims against HydroQual that the Client may 

have against HydroQual as a result of the interpretation of the results provided to the Client. The Client shall defend, indemnify and save harmless HydroQual for any and all claims made by any third party against 

HydroQual in respect of all losses however arising from the performance of the Services or the use of any report provided in the performance of the Services. 

23. LIMITATION OF LIABILITY: IN NO EVENT SHALL HYDROQUAL BE RESPONSIBLE FOR ANY CONSEQUENTIAL, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY OR PUNITIVE DAMAGES, WHETHER 

FORESEEABLE OR UNFORESEEABLE (INCLUDING CLAIMS FOR LOSS OF PROFITS OR REVENUE OR LOSSES CAUSED BY STOPPAGE OF OTHER WORK OR IMPAIRMENT OF OTHER ASSETS) INCURRED 

BY THE CLIENT ARISING OUT OF BREACH OR FAILURE OF EXPRESS OF IMPLIED WARRANTY, BREACH OF CONTRACT, BREACH OF WARRANTY, MISREPRESENTATION, NEGLIGENCE, STRICT LIABILITY 

IN TORT OR OTHERWISE. IN ANY EVENT, THE LIABILITY OF HYDROQUAL TO THE CLIENT SHALL BE LIMITED TO THE COST OF TESTING THE SAMPLE AS REQUESTED IN THE CHAIN OF CUSTODY 

UNDER WHICH THE SAMPLE WAS ORIGINALLY DEPOSITED. FOR THE PURPOSES OF THIS PARAGRAPH AND PARAGRAPHS 7, 14, 15, 22, AND 24, AS APPLICABLE, “HYDROQUAL” INCLUDES WITHOUT 

LIMITATIONS ITS DIRECTORS, OFFICERS, EMPLOYEES AND AFFILIATES AND THE “CLIENT” INCLUDES WITHOUT LIMITATION ANY THIRD PARTY THAT MAY HAVE A CLAIM AGAINST HYDROQUAL 

THROUGH THE CLIENT. 

24. Notice of Liability: Notwithstanding paragraph 23, HydroQual shall not be liable to the Client unless the Client provides notice in writing to HydroQual of such loss or damage, together with full particulars thereof, within 30 

days of the Client’s receipt of the report of the analysis of the sample giving rise to such liability. The provisions of this paragraph allocate the risk between the Client and HydroQual, and the fees to be paid by the Client to 

HydroQual reflect this allocation of any such risks and the limitations of liability in these General Terms and Conditions.  

25. Entire Agreement: These General Terms and Conditions, the Chain of Custody and price quotations constitute the entire agreement between the parties and supersede and take precedence over any terms and 

conditions contained in any documentation provided by the Client. HydroQual’s execution of any subsequent documentation from the Client only acknowledges receipt and not acceptance of any terms or conditions therein 

unless expressly stipulated otherwise by HydroQual. If there is a conflict between these General Terms and Conditions and any other document, these General Terms and Conditions prevail.  



MAXXAM JOB #: B649648
Received: 2016/06/21, 09:15

CERTIFICATE OF ANALYSIS

Your P.O. #: 441369

Report Date: 2016/06/29
Report #: R2208095

Version: 1 - Final

Attention:Greg Ross

TECK COAL LIMITED
Bag Service 2000
421 Pine Avenue
Sparwood, BC
CANADA          V0B 2G0

WLC AWTFSite Location:

Sample Matrix: Water
# Samples Received: 1

Analytical MethodLaboratory Method
Date
Analyzed

Date
ExtractedQuantityAnalyses

EPS 1 RM14 2nd  edEENVSOP-001542016/06/22N/A1Daphnia magna Single Concentration-100%

Reference Method suffix “m” indicates test methods incorporate validated modifications from specific reference methods to improve performance.

* RPDs calculated using raw data. The rounding of final results may result in the apparent difference.

Encryption Key

Please direct all questions regarding this Certificate of Analysis to your Project Manager.
Micheline Piche, Project Manager
Email: MPiche@maxxam.ca
Phone# (780) 577-7100
==================================================================== 
This report has been generated and distributed using a secure automated process.
Maxxam has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per section 5.10.2 of ISO/IEC 17025:2005(E), 
signing the reports.  For Service Group specific validation please refer to the Validation Signature Page. 
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Maxxam Job #: B649648
Report Date: 2016/06/29

TECK COAL LIMITED

WLC AWTFSite Location:

Your P.O. #: 441369
Sampler Initials: GF

RESULTS OF CHEMICAL ANALYSES OF  WATER

8307650ATTACHED%Mortality

Daphnia Magna Bioassay

QC Batch
WL_BFWB_OUT_SP21_2016

0620_N
UNITS

2016/06/20
 09:00

Sampling Date

OW4292Maxxam ID
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Maxxam Job #: B649648
Report Date: 2016/06/29

TECK COAL LIMITED

WLC AWTFSite Location:

Your P.O. #: 441369
Sampler Initials: GF

GENERAL COMMENTS

Each temperature is the average of up to three cooler temperatures taken at receipt

5.0°CPackage 1

Results relate only to the items tested.
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Maxxam Job #: B649648
Report Date: 2016/06/29

TECK COAL LIMITED

WLC AWTFSite Location:

Your P.O. #: 441369
Sampler Initials: GF

VALIDATION SIGNATURE PAGE

The analytical data and all QC contained in this report were reviewed and validated by the following individual(s).

Joshua Baker, B.Sc., Senior Analyst

Maxxam has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per section 5.10.2 of ISO/IEC
17025:2005(E), signing the reports.  For Service Group specific validation please refer to the Validation Signature Page.
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RESULTS OF DAPHNIA MAGNA SINGLE CONCENTRATION-100%

TECK COAL LIMITED, Sparwood 3248Client :

Client Project Name & Number:

Job Number: B649648

WLC AWTF Sample Number: OW4292-01

Test Result:

Statistical Method:048 hrs Mortality %

Mean percent mortality: Sample Control         0          0

2-6°C

1 L

Jun 20, 2016 09:00 AM

Analysis Start :

End :

Jun 22, 2016 12:03 PM

Jun 24, 2016 11:35 AM

clearDescription:

Sample Collected By:

Sample Received: Volume Received:

Sample Collected:

Dissolved Oxygen: 9.3 mg/L

Temperature :

pH: 7.5

1497 µS/cm

19 °C

380 mg CaCO 3/L

N/AGF

Jun 21, 2016 09:15 AM

Sample Conductance:

Hardness:

Site Collection:

5 °CTemp.Upon Arrival:

Storage:

Sampling Method : N/A

Sample Name : WL_BFWB_OUT_SP21_20160620_N Sample Matrix : Water

Sample Prior to Analysis:

0000100

10.0100100

0000100

00000

00000

00000

48 hrs48 hrs48 hrs48 hrs % vol/vol

Immobility
(%)

Immobility
(#)

Mortality
(%)

Mortality
(#)

 Concentration

7.315028.02020.02008.515417.620100

7.414978.02020.02008.515377.620100

7.614918.11920.02008.515277.620100

7.73648.02000007.83608.0210

7.63627.82000007.83607.9210

7.63567.82000007.83587.9210

48 hrs48 hrs48 hr48 hrs24 hrs24 hrs24 hrs24 hrsStartStartStartStart % vol/vol

Dissolved
Oxygen
(mg/L)

Conductivity
(uS/cm)

pH
(pH)

Temperature
(°C)

Immobility
(%)

Immobility
(#)

Mortality
(%)

Mortality
(#)

Dissolved
Oxygen
(mg/L)

Conductivity
(uS/cm)

pH
(pH)

Temperature
(°C)

 Concentration

Other parameters available on request.160 mg/L CaCO3Hardness:

City of Edmonton dechlorinated tap waterCulture/Control/Dilution Water:

NoneComments :

Test concentration :

Photoperiod :

Pre-aeration Time : Rate of Pre-aeration :

Test Hardness Adjusted :

0,0,0,100,100,100 (% vol/vol)

25-50 mL/min/L

No

16:8 (light: dark)

30 min

Test pH Adjusted: No

15.0 mL/Daphnia

Total # of Organisms Used :

Vessel Volume :Test Volume : 150 mL

Test Temperature :

Organisms per Vessel : 10

60

Loading Density :

20 ± 2 °C

225 mL

Test Conditions

Culture Temperature :

Pseudokirchnriella and YTC at a ratio of 2 mL/L of culture daily. New cultures weekly, 63 daphnids
distributed into 6 culture vessels and 3 reproductive vessels.

% Mortality within 7 days :

19.6<24 hrs

0

Time To First Brood :

Daphnia magna

8 Days

Average Brood Size :

16:8 (light: dark)

Source : In House Culture

20 ± 2 °C

Culture Diet

Culture Photoperiod :

Test Organism :

Age at Test Initiation :

www.maxxam.caMaxxam Analytics 9331 - 48th Street, Edmonton, Alberta  T6B 2R4  Tel: (780) 577-7100  Fax: (780) 450-4187

Page 1 of 2



RESULTS OF DAPHNIA MAGNA SINGLE CONCENTRATION-100%

TECK COAL LIMITED, Sparwood 3248Client :

Client Project Name & Number:

Job Number: B649648

WLC AWTF Sample Number: OW4292-01

0,1.25,2.5,5,10,20 g/L6.32 (4.59, 8.70) g/L Concentration :Historical Mean LC50 (warning limits) :

Binomial7.07 (5.00, 10.0)g/L Statistical Method :Test Endpoint 48 hrs LC50 (95% confidence interval) :

Jun 18, 2016Test Date:Sodium ChlorideReference chemical:

NoneMethod Deviations:

EPS 1/RM/14Test Method

The results contained in this report refer only to the testing of the sample submitted. This report may not be reproduced, except in its
entirety, without the written approval of the laboratory.

Note:

Date: Jun 29, 2016 02:53 PM

Analyst :

Verified By :

Andrea Rowe, Chelsea Tessier, Natasha Mouck

Joshua Baker, Senior Analyst

www.maxxam.caMaxxam Analytics 9331 - 48th Street, Edmonton, Alberta  T6B 2R4  Tel: (780) 577-7100  Fax: (780) 450-4187
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ATTN:  Thomas Davidson Received: 2016/06/21
Teck Coal Ltd. Report Date: 2016/07/04
15 Km North HWY 43 Version: FINAL
Sparwood, British Columbia
Canada  V0B 2G0  

TEC164
16-0716
PO # 411634

Senior Verifier

Test Report
Client:
Reference:
Billing:



Trout (Single Concentration)  
Test Report

Page 1 of 14

Client: TEC164
Reference: 16-0716-01-TRS

Client: Teck Coal Ltd.; operation WLC AWTF

Sample: WL_BFWB_OUT_SP21_20160620_N

Collection: collected on 2016/06/20 at 0900 by not given
Receipt: received on 2016/06/21 at 1100 by MC

Containers:

Description: type: water,  collection method: grab

Test:  started on 2016/06/21 ; ended on 2016/06/25

Result:

Sample Client Mortality Comment
Code (%)

control lab control 0
100% 0 none 

received 4 x 20 L carboys / 4 x 1 L bottles at 12 °C, in 
good condition with no seals and no initials

The test data and results are authorized and verified correct.

WL_BFWB_OUT_S
P21_20160620_N

Senior Verifier
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Result Summary



Trout (Single Concentration)  
Test Report

Page 2 of 14

Client: TEC164
Reference: 16-0716-01-TRS

Method: Biological Test Method: Reference Method for Determining Acute Lethality of 
Effluents to Rainbow Trout, 2000. Environment Canada, EPS 1/RM/13. 
Second Edition (2000; amended May 2007 and February 2016).

Test type: Trout 96-h Static Acute Test (WTR-ME-041)
Species: Oncorhynchus mykiss

Organism source: Miracle Springs (Batch 20160526TR)
Acclimation: 26 days (must be > 2 weeks)

Stock mortality: 0% (seven days preceding testing)

Sample initial chemistry: pH: 7.6;   EC: 1946 (µS/cm @ 25°C);   DO: 7.9 (mg/L);   temperature: 19 °C
hardness (mg CaC03/L): 698;   colour: colourless;   odour: -

Sample holding time: 1 day  (must be ≤ 5 days)
Sample storage: 4 ± 2°C in darkness

Test vessel: The test was conducted in 22 L plastic pails with polyethylene liners 
Test volume: 20 Litres (depth of solution in each test vessel  ≥15cm)

Sample pre-treatment: All test solutions and controls were pre-aerated for 60 minutes at 6.5 ±1 mL/min/L
Dissolved oxygen in full strength sample was 8.9 mg/L after pre-aeration
The sample was not filtered or pH adjusted prior to or during testing

Loading density: 0.225 g/Litre (must be ≤ 0.5 g/Litre)
Control water: Dechlorinated City of Calgary water acclimated to test conditions

Test concentrations: Undiluted sample plus a negative control
Test replicates: One replicate per treatment; 10 fish per replicate

Feeding: Fish are not fed 24 hours before test initiation and no feeding during test
Measurements: pH, conductivity, dissolved oxygen and temperature measured at test

initiation and termination
Aeration: All treatments aerated at 6.5 ±1 mL/min/L by oil-free compressed air

passed through airline tubes connected to disposable air stones 
Lighting: Overhead full spectrum fluorescent lights

Photoperiod: 16h light:8h dark
Test temperature: 15 ± 1°C

Endpoint: Mortality, % mortality at 96-h
Test validity: The control had 100% survival (must ≥ 90%)

The control had 0 percent (%) stressed behaviour (must ≤ 10%)
Reference toxicant: 96-h test with Potassium Chloride (KCl) initiated June 9, 2016; current results

(96-h LC50 and 95% confidence limits) = 0.38 (0.30-0.45) log (g/L KCl)
historical results: 
(96-h LC50 and 95% confidence limits) = 0.54 (0.41-0.68) log (g/L KCl)

Note: Outlined sections are protocol deviations explained on the comment page; v/v, volume per volume

Test Conditions



Trout (Single Concentration)  
Test Report

Page 3 of 14

Client: TEC164
Reference: 16-0716-01-TRS

Test Log:

0 1530
1 0800
2 0830
3 0830
4 0900

Chemistry:
Conc. (%) control 100

Day

0 7.8 7.8
4 8.2 8.2

Conductivity (µS/cm @ 25°C)
0 476 1947
4 456 1830

Dissolved Oxygen (mg/L)
0 8.2 8.9
4 8.8 8.7

0 16 14
4 15 15

Number Alive (In brackets number stressed):
Conc. (%) control 100

Day
0 10 10
1 10 10
2 10 10
3 10 10
4 10 10

4 0 0

4 0 0

2016/06/21 BH
2016/06/22 EP

Date Day Time Technician

pH (units)

Temperature (oC)

Mortality (%)

2016/06/24 CB
2016/06/23 KLO

2016/06/25 CB

Stressed (%)

Test Data



Trout (Single Concentration)  
Test Report

Page 4 of 14

Client: TEC164
Reference: 16-0716-01-TRS

Biology Summary Tables:

1 3.8 0.6 control 4.5
2 3.7 0.5 100 4.7
3 3.5 0.4
4 3.4 0.4
5 3.2 0.4
6 3.4 0.4
7 3.7 0.5
8 3.7 0.6
9 3.2 0.3
10 3.3 0.4

average 3.5 0.5
sd 0.2 0.1

cv(%) 6.4 21.6
Notes: nd, not done; na, not applicable; 
sd, standard deviation; cv(%), coefficient 
of variation

Test Result Comments:

Data Analysis:
None

Protocol Deviations:
None

Length 
(cm)

Wet 
Weight(g) Sample Group Wet 

Weight (g)
Control 

Fish

The result of the reference toxicant test initiated on 2016/06/09 was outside the warning limit. This 
is expected to happen 5% of the time. An investigation occurred and all testing and culturing 
procedures were followed appropriately.

Test Data

Comments/Statistics



Daphnia  (Single Concentration)
Test Report 

Page 5 of 14

Client: TEC164
Reference: 16-0716-01-DAS

Client: Teck Coal Ltd.; operation WLC AWTF

Sample: WL_BFWB_OUT_SP21_20160620_N

Collection: collected on 2016/06/20 at 0900 by not given
Receipt: received on 2016/06/21 at 1100 by MC

Containers:

Description: type: water,  collection method: grab

Test: started on 2016/06/21 ; ended on 2016/06/23

Result:

Sample Client Comment    
Code Mortality (%)  Immobility (%)

control lab control 0 0   
100 0 0 none

Notes: sd, sample standard deviation; cv, coefficient of variation; nd, not done; na, not applicable;

 

 

Senior Verifier

Average

received 4 x 20 L carboys / 4 x 1 L bottles at 12 
°C, in good condition with no seals and no 

The test data and results are authorized and verified correct.
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Result Summary



Daphnia  (Single Concentration)
Test Report 

Page 6 of 14

Client: TEC164
Reference: 16-0716-01-DAS

Method: Biological Test method: Reference Method for Determining Acute Lethality of 
Effluents to Daphnia magna , 2000. Environ. Can., EPS 1/RM/14. 
Second Edition. (December 2000; amended February 2016)

Test type: Daphnia  48-h Static Acute Test (WTR-ME-015)
Species: Daphnia magna

Age: < 24 hours old 
Organism source: in-house culture

Stock mortality: 0%
Culture brood data: 7 days to first brood

28 neonates per average brood

Sample initial chemistry: pH: 7.6;   EC: 1946 (µS/cm @ 25°C);   DO: 7.9 (mg/L);   temperature: 19 °C
hardness (mg CaC03/L): 698;   colour: colourless;   odour: -

Sample holding time: 1 day  (must be ≤ 5 days)
Sample storage: 4 ± 2°C in darkness

Test vessel: 375 mL glass vessels
Test volume: 150 mL

Sample pre-treatment: The sample was not filtered or pH adjusted prior to or during testing
The sample was pre-aerated for 20 minutes (rate of 37.5 ± 12.5 mL/min.L-1)
The hardness of the sample was not adjusted (mg CaCO3/L) prior to or during
testing

Loading density: One daphnid/15 mL (must ≤ 1 organism/15 mL)
Control water: Moderately hard reconstituted water supplemented with vitamin B12 (2 µg/L)

and Na2SeO4 (2 µg/L)

The hardness of the control/dilution water was 84 mg CaCO3/L
Test concentrations: Undiluted sample plus a negative control

Test replicates: Three replicates per treatment, 10 daphnids per replicate
Feeding: None
Aeration: None

Measurements: pH, conductivity, dissolved oxygen and temperature at test initiation and
termination

Lighting: Cool white fluorescent lights
Photoperiod: 16h light:8h dark

Test temperature: 20 ± 2°C

Note: Outlined sections are protocol deviations explained on the comment page 

Test Conditions

 



Daphnia  (Single Concentration)
Test Report 

Page 7 of 14

Client: TEC164
Reference: 16-0716-01-DAS

Endpoint: Mortality, % mortality at 48-h
Immobility, % immobility at 48-h

Test validity: The control had 100% survival (must ≥ 90%)
Control had 0% abnormal behaviour (must ≤ 10%), e.g. immobility 

Reference toxicant: 48-h test with NaCl initiated June 20, 2016; current results
(48-h LC50 and 95% confidence limits) = 0.72 (0.70-0.74) log (g/L NaCl)
historical results:
(48-h LC50 and 95% confidence limits) = 0.76 (0.67-0.85) log (g/L NaCl)

Note: Outlined sections are protocol deviations explained on the comment page 

Test Conditions



Daphnia  (Single Concentration)
Test Report 

Page 8 of 14

Client: TEC164
Reference: 16-0716-01-DAS

Test Log:

2016/06/21 0 1500
2016/06/22 1 0900
2016/06/23 2 1055

Chemistry: 
Conc (%) control 100
replicate a b c a b c

Day pH (units)
0 7.9 8.0 8.0 8.2 8.2 8.2
2 7.7 7.7 7.8 8.2 8.2 8.2

Conductivity (µS/cm @ 25°C)
0 347 362 364 1952 1964 1963
2 312 322 329 1652 1688 1666

Dissolved Oxygen (mg/L)
0 8.0 8.0 8.0 8.6 8.6 8.6
2 7.7 7.7 7.6 7.6 7.6 7.6

Temperature (oC)
0 18 18 18 18 18 18
2 21 21 21 21 21 21

Biology:
Conc (%) control 100
replicate a b c a b c

Day Number Alive and Behavior (behavior is in brackets) 
1 10 10 10 10 10 10
2 10 10 10 10 10 10

Notes: F, floating; I, immobile; B, stuck on bubble; D, caught in debris

Mortality (%)
2 0 0 0 0 0 0

Immobility (%)
2 0 0 0 0 0 0

HS/LC

Date Technician

HS/LC

Day Time

JN/LC

Test Data



Daphnia  (Single Concentration)
Test Report 
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Client: TEC164
Reference: 16-0716-01-DAS

Test Result Comments:
None

Data Analysis:
None

Protocol Deviations:
None

Comments/Statistics



Daphnia  (Single Concentration)
Test Report 

Page 10 of 14

Client: TEC164
Reference: 16-0716-01-DAS

Client: Teck Coal Ltd.; operation WLC AWTF

Sample: WL_BFWB_OUT_SP21_20160620_N

Collection: collected on 2016/06/20 at 0900 by not given
Receipt: received on 2016/06/21 at 1100 by MC

Containers:

Description: type: water,  collection method: grab

Test: started on 2016/06/21 ; ended on 2016/06/23

Result:

Sample Client Comment    
Code Mortality (%)  Immobility (%)

control lab control 0 0   
100 0 0 none

Notes: sd, sample standard deviation; cv, coefficient of variation; nd, not done; na, not applicable;

 

 

received 4 x 20 L carboys / 4 x 1 L bottles at 12 
°C, in good condition with no seals and no 

Average

The test data and results are authorized and verified correct.

Senior Verifier

WL_BFWB_OUT_S
P21_20160620_N

0

25

50

75

100

control 100

Re
sp

on
se

 (%
)

Concentration (%) Mortality

Immobility

 

Result Summary



Daphnia  (Single Concentration)
Test Report 

Page 11 of 14

Client: TEC164
Reference: 16-0716-01-DAS

Method: Biological Test method: Reference Method for Determining Acute Lethality of 
Effluents to Daphnia magna , 2000. Environ. Can., EPS 1/RM/14. 
Second Edition. (December 2000; amended February 2016)

Test type: Daphnia  48-h Static Acute Test (WTR-ME-015)
Species: Daphnia magna

Age: < 24 hours old 
Organism source: in-house culture

Stock mortality: 0%
Culture brood data: 8 days to first brood

28 neonates per average brood

Sample initial chemistry: pH: 7.6;   EC: 1946 (µS/cm @ 25°C);   DO: 7.9 (mg/L);   temperature: 19 °C
hardness (mg CaC03/L): 698;   colour: colourless;   odour: -

Sample holding time: 1 day  (must be ≤ 5 days)
Sample storage: 4 ± 2°C in darkness

Test vessel: 375 mL glass vessels
Test volume: 150 mL

Sample pre-treatment: The sample was not filtered or pH adjusted prior to or during testing
The sample was pre-aerated for 20 minutes (rate of 37.5 ± 12.5 mL/min.L-1)
The hardness of the sample was not adjusted (mg CaCO3/L) prior to or during
testing

Loading density: One daphnid/15 mL (must ≤ 1 organism/15 mL)
Control water: Moderately hard reconstituted water supplemented with vitamin B12 (2 µg/L)

and Na2SeO4 (2 µg/L)

The hardness of the control/dilution water was 84 mg CaCO3/L
Test concentrations: Undiluted sample plus a negative control

Test replicates: Three replicates per treatment, 10 daphnids per replicate
Feeding: None
Aeration: None

Measurements: pH, conductivity, dissolved oxygen and temperature at test initiation and
termination

Lighting: Cool white fluorescent lights
Photoperiod: 16h light:8h dark

Test temperature: 10 ± 2°C

Note: Outlined sections are protocol deviations explained on the comment page 

Test Conditions

 



Daphnia  (Single Concentration)
Test Report 

Page 12 of 14

Client: TEC164
Reference: 16-0716-01-DAS

Endpoint: Mortality, % mortality at 48-h
Immobility, % immobility at 48-h

Test validity: The control had 100% survival (must ≥ 90%)
Control had 0% abnormal behaviour (must ≤ 10%), e.g. immobility 

Reference toxicant: 48-h test with NaCl initiated June 20, 2016; current results
(48-h LC50 and 95% confidence limits) = 0.72 (0.70-0.74) log (g/L NaCl)
historical results:
(48-h LC50 and 95% confidence limits) = 0.76 (0.67-0.85) log (g/L NaCl)

Note: Outlined sections are protocol deviations explained on the comment page 

Test Conditions



Daphnia  (Single Concentration)
Test Report 
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Client: TEC164
Reference: 16-0716-01-DAS

Test Log:

2016/06/21 0 1530
2016/06/22 1 0900
2016/06/23 2 1055

Chemistry: 
Conc (%) control 100
replicate a b c a b c

Day pH (units)
0 7.9 7.9 7.9 8.1 8.1 8.1
2 7.7 7.7 7.8 8.3 8.3 8.3

Conductivity (µS/cm @ 25°C)
0 368 365 368 1961 1989 2050
2 320 317 324 1721 1727 1726

Dissolved Oxygen (mg/L)
0 8.9 8.9 9.0 9.5 9.5 9.5
2 9.0 9.0 9.1 9.2 9.1 9.1

Temperature (oC)
0 11 11 11 11 11 11
2 11 11 11 11 11 11

Biology:
Conc (%) control 100
replicate a b c a b c

Day Number Alive and Behavior (behavior is in brackets) 
1 10 10 10 10 10 10
2 10 10 10 10 10 10

Notes: F, floating; I, immobile; B, stuck on bubble; D, caught in debris

Mortality (%)
2 0 0 0 0 0 0

Immobility (%)
2 0 0 0 0 0 0

HS/LC
JN/LC

Date Day Time Technician

HS/LC

Test Data



Daphnia  (Single Concentration)
Test Report 

Page 14 of 14

Client: TEC164
Reference: 16-0716-01-DAS

Test Result Comments:
None

Data Analysis:
None

Protocol Deviations:
The test temperature was 10 ± 2°C, as requested by the client

Comments/Statistics



GENERAL TERMS AND CONDITIONS: 

These terms and conditions are incorporated into and form part of the Chain of Custody between HydroQual Laboratories Ltd. (“HydroQual”) and the party named in the Chain of 

Custody (the “Client”). 

1. Definitions: Capitalized terms shall have the definition ascribed as such in these General Terms and Conditions and the Chain of Custody. 

2. The Services: HydroQual will provide the Services to the Client as listed and described in the Chain of Custody.  

3. Prices: HydroQual may review and change all prices, fees, surcharges or other charges as set out in proposals and/or price quotations if there are changes to HydroQual’s cost beyond HydroQual’s control, including 

changes in legislative requirements, Client variations of sample numbers and Client requests for changes to standard reporting requirements. Notwithstanding condition 3, all quotations are reviewed and updated on a 

yearly basis.  

4. Payment Terms: The Client shall pay HydroQual within 30 days of the invoice date as provided by HydroQual. HydroQual may, for reasonable business reasons, require the Client to arrange for payment in advance. 

5. Quotation Numbers: The Client shall provide the proposal and/or price quotation number to HydroQual (where applicable) to ensure correct pricing. 

6. Taxes: Applicable taxes are not included in prices, surcharges and additional fees and will be added at the time of invoicing. 

7. No Guarantee of Results: The Client is responsible for informing itself on the limitation of the results and acknowledges that the results are not guaranteed. 

8. Standard of Care: HydroQual will use reasonable care and diligence as required by the laws of the province or territory where the sample is tested, subject to that level of care and skill ordinarily exercised by other 

laboratories currently practicing under similar conditions in the same locality, subject to the time limits and financial, physical or other constraints applicable to the Services. No warranty, express or implied, is made. 

9. Storage: Where possible, HydroQual will store samples until a final report is issued to the Client, after which time HydroQual may discard the sample. 

10. Holds: If the Client requests a sample be placed on hold, HydroQual will store the sample for the mutually agreed upon written time and price, after which HydroQual will invoice the Client and discard the sample. 

11. Archives: If the Client requests a sample be archived, HydroQual will store the sample for  a mutually agreed upon written time frame and price, after which HydroQual will invoice the Client and discard the sample. 

12. Handling Protocol: Legal sample handling protocol must be arranged, and provided in writing, before samples are collected. HydroQual will provide a price quotation for legal sample protocol. Samples processed under 

legal protocol are stored indefinitely, subject to a storage charge as advised by HydroQual. 

13. Samples: The quality, condition, content and source of samples stored and tested are not known to HydroQual except as declared and described on the Chain of Custody  completed and submitted by the Client and 

accompanying the sample. 

14. Risk of Loss: HydroQual will use reasonable care to protect samples during storage, however, all samples are stored at the Client’s risk and the Client is responsible for obtaining appropriate insurance, if desired. The 

Client acknowledges that during the performance of the Services samples may be altered, lost, damaged or destroyed and the client forever releases HydroQual from any and all claims the Client may have for any loss or 

damage to the sample. 

15. Environmental: the Client must comply with all applicable environmental legislation, including labeling all hazardous samples to comply with Canada's Workplace Hazardous Materials Information System and the Alberta 

Transfer of Dangerous Goods regulations, and must provide appropriate material safety data sheets that include the nature of the hazard and a contact name and phone number to call for information. The Client shall 

defend, indemnify and hold harmless HydroQual for all loss or damages, including any fine or cost of complying with an order of any government authority, resulting from the Client’s breach of this paragraph. 

16. Hazardous Materials Disposal: HydroQual may return, at the Client’s cost, hazardous material to the Client for disposal. 

17. Hazardous Materials Surcharge: HydroQual may apply an additional surcharge for handling of hazardous samples or samples with Naturally Occurring Radioactive Materials (“NORM”), such as and including without 

limitation, H2S and CN. 

18. Sample Containers: HydroQual may ship sample containers to the Client’s location by the most cost effective means using HydroQual’s preferred courier suppliers, within the specified project timeline. Shipping will be 

charged back to the Client. 

19. Additional Charges: HydroQual may charge the Client:  

(a) for pick-up and delivery services when provided subject in each instance to a minimum charge of $50.00; and, 

(b) for rush service (processing samples and/or reporting). 

20. Large Bottle Orders: The Client shall provide HydroQual with not less than 24 hours’ notice for large bottle orders.  

21. Re-Tests: HydroQual reserves the right to re-test any samples that remain in HydroQual’s possession. Re-tests requested by the Client may be charged to Client and Client agrees to pay for such charges. 

22. Waiver: The Client is responsible for making any assessment regarding the suitability of the Services and the intended results for the Client’s purposes and waives any and all claims against HydroQual that the Client may 

have against HydroQual as a result of the interpretation of the results provided to the Client. The Client shall defend, indemnify and save harmless HydroQual for any and all claims made by any third party against 

HydroQual in respect of all losses however arising from the performance of the Services or the use of any report provided in the performance of the Services. 

23. LIMITATION OF LIABILITY: IN NO EVENT SHALL HYDROQUAL BE RESPONSIBLE FOR ANY CONSEQUENTIAL, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY OR PUNITIVE DAMAGES, WHETHER 

FORESEEABLE OR UNFORESEEABLE (INCLUDING CLAIMS FOR LOSS OF PROFITS OR REVENUE OR LOSSES CAUSED BY STOPPAGE OF OTHER WORK OR IMPAIRMENT OF OTHER ASSETS) INCURRED 

BY THE CLIENT ARISING OUT OF BREACH OR FAILURE OF EXPRESS OF IMPLIED WARRANTY, BREACH OF CONTRACT, BREACH OF WARRANTY, MISREPRESENTATION, NEGLIGENCE, STRICT LIABILITY 

IN TORT OR OTHERWISE. IN ANY EVENT, THE LIABILITY OF HYDROQUAL TO THE CLIENT SHALL BE LIMITED TO THE COST OF TESTING THE SAMPLE AS REQUESTED IN THE CHAIN OF CUSTODY 

UNDER WHICH THE SAMPLE WAS ORIGINALLY DEPOSITED. FOR THE PURPOSES OF THIS PARAGRAPH AND PARAGRAPHS 7, 14, 15, 22, AND 24, AS APPLICABLE, “HYDROQUAL” INCLUDES WITHOUT 

LIMITATIONS ITS DIRECTORS, OFFICERS, EMPLOYEES AND AFFILIATES AND THE “CLIENT” INCLUDES WITHOUT LIMITATION ANY THIRD PARTY THAT MAY HAVE A CLAIM AGAINST HYDROQUAL 

THROUGH THE CLIENT. 

24. Notice of Liability: Notwithstanding paragraph 23, HydroQual shall not be liable to the Client unless the Client provides notice in writing to HydroQual of such loss or damage, together with full particulars thereof, within 30 

days of the Client’s receipt of the report of the analysis of the sample giving rise to such liability. The provisions of this paragraph allocate the risk between the Client and HydroQual, and the fees to be paid by the Client to 

HydroQual reflect this allocation of any such risks and the limitations of liability in these General Terms and Conditions.  

25. Entire Agreement: These General Terms and Conditions, the Chain of Custody and price quotations constitute the entire agreement between the parties and supersede and take precedence over any terms and 

conditions contained in any documentation provided by the Client. HydroQual’s execution of any subsequent documentation from the Client only acknowledges receipt and not acceptance of any terms or conditions therein 

unless expressly stipulated otherwise by HydroQual. If there is a conflict between these General Terms and Conditions and any other document, these General Terms and Conditions prevail.  



MAXXAM JOB #: B652002
Received: 2016/06/28, 09:20

CERTIFICATE OF ANALYSIS

Your P.O. #: 441369

Report Date: 2016/07/12
Report #: R2214026

Version: 1 - Final

Attention:Greg Ross

TECK COAL LIMITED
Bag Service 2000
421 Pine Avenue
Sparwood, BC
CANADA          V0B 2G0

WLC AWTFSite Location:

Sample Matrix: Water
# Samples Received: 1

Analytical MethodLaboratory Method
Date
Analyzed

Date
ExtractedQuantityAnalyses

EPS 1 RM14 2nd  edEENVSOP-001542016/06/28N/A1Daphnia magna Single Concentration-100%

Reference Method suffix “m” indicates test methods incorporate validated modifications from specific reference methods to improve performance.

* RPDs calculated using raw data. The rounding of final results may result in the apparent difference.

Encryption Key

Please direct all questions regarding this Certificate of Analysis to your Project Manager.
Micheline Piche, Project Manager
Email: MPiche@maxxam.ca
Phone# (780) 577-7100
==================================================================== 
This report has been generated and distributed using a secure automated process.
Maxxam has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per section 5.10.2 of ISO/IEC 17025:2005(E), 
signing the reports.  For Service Group specific validation please refer to the Validation Signature Page. 
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Maxxam Job #: B652002
Report Date: 2016/07/12

TECK COAL LIMITED

WLC AWTFSite Location:

Your P.O. #: 441369
Sampler Initials: GF

RESULTS OF CHEMICAL ANALYSES OF  WATER

8313597ATTACHED%Mortality

Daphnia Magna Bioassay

QC Batch
WL_BFWB_OUT_SP21_2016

0627_N
UNITS

2016/06/27
 09:00

Sampling Date

OX6954Maxxam ID
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Maxxam Job #: B652002
Report Date: 2016/07/12

TECK COAL LIMITED

WLC AWTFSite Location:

Your P.O. #: 441369
Sampler Initials: GF

GENERAL COMMENTS

Each temperature is the average of up to three cooler temperatures taken at receipt

8.0°CPackage 1

Results relate only to the items tested.
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Maxxam Job #: B652002
Report Date: 2016/07/12

TECK COAL LIMITED

WLC AWTFSite Location:

Your P.O. #: 441369
Sampler Initials: GF

VALIDATION SIGNATURE PAGE

The analytical data and all QC contained in this report were reviewed and validated by the following individual(s).

Joshua Baker, B.Sc., Senior Analyst

Maxxam has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per section 5.10.2 of ISO/IEC
17025:2005(E), signing the reports.  For Service Group specific validation please refer to the Validation Signature Page.
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RESULTS OF DAPHNIA MAGNA SINGLE CONCENTRATION-100%

TECK COAL LIMITED, Sparwood 3248Client :

Client Project Name & Number:

Job Number: B652002

WLC AWTF Sample Number: OX6954-01

Test Result:

Statistical Method:048 hrs Mortality %

Mean percent mortality: Sample Control         0          0

2-6°C

1 L

Jun 27, 2016 09:00 AM

Analysis Start :

End :

Jun 28, 2016 11:54 AM

Jun 30, 2016 11:53 AM

clearDescription:

Sample Collected By:

Sample Received: Volume Received:

Sample Collected:

Dissolved Oxygen: 9.0 mg/L

Temperature :

pH: 7.5

1515 µS/cm

20 °C

1000 mg CaCO 3/L

N/AGF

Jun 28, 2016 09:20 AM

Sample Conductance:

Hardness:

Site Collection:

8 °CTemp.Upon Arrival:

Storage:

Sampling Method : N/A

Sample Name : WL_BFWB_OUT_SP21_20160627_N Sample Matrix : Water

Sample Prior to Analysis:

0000100

0000100

0000100

00000

00000

00000

48 hrs48 hrs48 hrs48 hrs % vol/vol

Immobility
(%)

Immobility
(#)

Mortality
(%)

Mortality
(#)

 Concentration

7.614897.82000008.515507.520100

7.614748.02000008.515497.520100

7.515227.82010.01008.415427.520100

7.83578.02000007.83608.1210

7.83638.02000007.83608.1210

7.83578.02000007.83598.3210

48 hrs48 hrs48 hr48 hrs24 hrs24 hrs24 hrs24 hrsStartStartStartStart % vol/vol

Dissolved
Oxygen
(mg/L)

Conductivity
(uS/cm)

pH
(pH)

Temperature
(°C)

Immobility
(%)

Immobility
(#)

Mortality
(%)

Mortality
(#)

Dissolved
Oxygen
(mg/L)

Conductivity
(uS/cm)

pH
(pH)

Temperature
(°C)

 Concentration

Other parameters available on request.180 mg/L CaCO3Hardness:

City of Edmonton dechlorinated tap waterCulture/Control/Dilution Water:

NoneComments :

Test concentration :

Photoperiod :

Pre-aeration Time : Rate of Pre-aeration :

Test Hardness Adjusted :

0,0,0,100,100,100 (% vol/vol)

25-50 mL/min/L

No

16:8 (light: dark)

30 min

Test pH Adjusted: No

15.0 mL/Daphnia

Total # of Organisms Used :

Vessel Volume :Test Volume : 150 mL

Test Temperature :

Organisms per Vessel : 10

60

Loading Density :

20 ± 2 °C

225 mL

Test Conditions

Culture Temperature :

Pseudokirchnriella and YTC at a ratio of 2 mL/L of culture daily. New cultures weekly, 63 daphnids
distributed into 6 culture vessels and 3 reproductive vessels.

% Mortality within 7 days :

31.0<24 hrs

0

Time To First Brood :

Daphnia magna

8 Days

Average Brood Size :

16:8 (light: dark)

Source : In House Culture

20 ± 2 °C

Culture Diet

Culture Photoperiod :

Test Organism :

Age at Test Initiation :

www.maxxam.caMaxxam Analytics 9331 - 48th Street, Edmonton, Alberta  T6B 2R4  Tel: (780) 577-7100  Fax: (780) 450-4187
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RESULTS OF DAPHNIA MAGNA SINGLE CONCENTRATION-100%

TECK COAL LIMITED, Sparwood 3248Client :

Client Project Name & Number:

Job Number: B652002

WLC AWTF Sample Number: OX6954-01

0,1.25,2.5,5,10,20 g/L6.32 (4.59, 8.70) g/L Concentration :Historical Mean LC50 (warning limits) :

Binomial7.07 (5.00, 10.0)g/L Statistical Method :Test Endpoint 48 hrs LC50 (95% confidence interval) :

Jun 18, 2016Test Date:Sodium ChlorideReference chemical:

NoneMethod Deviations:

EPS 1/RM/14Test Method

The results contained in this report refer only to the testing of the sample submitted. This report may not be reproduced, except in its
entirety, without the written approval of the laboratory.

Note:

Date: Jul 12, 2016 04:26 PM

Analyst :

Verified By :

Andrea Rowe, Arthur Juan Mathias, Chelsea Tessier

Joshua Baker, Senior Analyst

www.maxxam.caMaxxam Analytics 9331 - 48th Street, Edmonton, Alberta  T6B 2R4  Tel: (780) 577-7100  Fax: (780) 450-4187
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ATTN:  Thomas Davidson Received: 2016/06/28
Teck Coal Ltd. Report Date: 2016/07/07
15 Km North HWY 43 Version: FINAL
Sparwood, British Columbia
Canada  V0B 2G0  

TEC164
16-0743
PO # 411634

Senior Verifier

Test Report
Client:
Reference:
Billing:



Trout (Single Concentration)  
Test Report

Page 1 of 14

Client: TEC164
Reference: 16-0743-01-TRS

Client: Teck Coal Ltd.; operation WLC AWTF

Sample: WL_BFWB_OUT_SP21_20160627_N

Collection: collected on 2016/06/27 at 0900 by JT
Receipt: received on 2016/06/28 at 0930 by MC

Containers:

Description: type: water,  collection method: grab

Test:  started on 2016/06/29 ; ended on 2016/07/03

Result:

Sample Client Mortality Comment
Code (%)

control lab control 0
100% 0 none 

received 4 x 20 L carboys / 4 x 1 L bottles at 12 °C, in 
good condition with no seals and no initials

The test data and results are authorized and verified correct.

WL_BFWB_OUT_S
P21_20160627_N

Senior Verifier
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Trout (Single Concentration)  
Test Report

Page 2 of 14

Client: TEC164
Reference: 16-0743-01-TRS

Method: Biological Test Method: Reference Method for Determining Acute Lethality of 
Effluents to Rainbow Trout, 2000. Environment Canada, EPS 1/RM/13. 
Second Edition (2000; amended May 2007 and February 2016).

Test type: Trout 96-h Static Acute Test (WTR-ME-041)
Species: Oncorhynchus mykiss

Organism source: Miracle Springs (Batch 20160526TR)
Acclimation: 34 days (must be > 2 weeks)

Stock mortality: 0.3% (seven days preceding testing)

Sample initial chemistry: pH: 7.5;   EC: 1620 (µS/cm @ 25°C);   DO: 7.8 (mg/L);   temperature: 21 °C
hardness (mg CaC03/L): 746;   colour: colourless;   odour: organic

Sample holding time: 2 days  (must be ≤ 5 days)
Sample storage: 4 ± 2°C in darkness

Test vessel: The test was conducted in 22 L plastic pails with polyethylene liners 
Test volume: 20 Litres (depth of solution in each test vessel  ≥15cm)

Sample pre-treatment: All test solutions and controls were pre-aerated for 30 minutes at 6.5 ±1 mL/min/L
Dissolved oxygen in full strength sample was 8.8 mg/L after pre-aeration
The sample was not filtered or pH adjusted prior to or during testing

Loading density: 0.145 g/Litre (must be ≤ 0.5 g/Litre)
Control water: Dechlorinated City of Calgary water acclimated to test conditions

Test concentrations: Undiluted sample plus a negative control
Test replicates: One replicate per treatment; 10 fish per replicate

Feeding: Fish are not fed 24 hours before test initiation and no feeding during test
Measurements: pH, conductivity, dissolved oxygen and temperature measured at test

initiation and termination
Aeration: All treatments aerated at 6.5 ±1 mL/min/L by oil-free compressed air

passed through airline tubes connected to disposable air stones 
Lighting: Overhead full spectrum fluorescent lights

Photoperiod: 16h light:8h dark
Test temperature: 15 ± 1°C

Endpoint: Mortality, % mortality at 96-h
Test validity: The control had 100% survival (must ≥ 90%)

The control had 0 percent (%) stressed behaviour (must ≤ 10%)
Reference toxicant: 96-h test with Potassium Chloride (KCl) initiated June 9, 2016; current results

(96-h LC50 and 95% confidence limits) = 0.38 (0.30-0.45) log (g/L KCl)
historical results: 
(96-h LC50 and 95% confidence limits) = 0.54 (0.41-0.68) log (g/L KCl)

Note: Outlined sections are protocol deviations explained on the comment page; v/v, volume per volume

Test Conditions



Trout (Single Concentration)  
Test Report

Page 3 of 14

Client: TEC164
Reference: 16-0743-01-TRS

Test Log:

0 1435
1 1000
2 0945
3 0850
4 0945

Chemistry:
Conc. (%) control 100

Day

0 8.0 7.8
4 8.0 8.1

Conductivity (µS/cm @ 25°C)
0 394 1807
4 393 1681

Dissolved Oxygen (mg/L)
0 8.8 8.8
4 8.6 8.7

0 15 15
4 15 15

Number Alive (In brackets number stressed):
Conc. (%) control 100

Day
0 10 10
1 10 10
2 10 10
3 10 10
4 10 10

4 0 0

4 0 0

2016/06/29 JW/LC
2016/06/30 CB

Date Day Time Technician

pH (units)

Temperature (oC)

Mortality (%)

2016/07/02 JW
2016/07/01 ML

2016/07/03 EP

Stressed (%)

Test Data



Trout (Single Concentration)  
Test Report

Page 4 of 14

Client: TEC164
Reference: 16-0743-01-TRS

Biology Summary Tables:

1 3.0 0.3 control 2.9
2 3.1 0.3 100 2.8
3 3.0 0.2
4 3.1 0.3
5 3.2 0.4
6 3.1 0.3
7 3.0 0.2
8 3.0 0.3
9 2.9 0.3
10 3.0 0.3

average 3.0 0.3
sd 0.1 0.1

cv(%) 2.8 19.6
Notes: nd, not done; na, not applicable; 
sd, standard deviation; cv(%), coefficient 
of variation

Test Result Comments:

Data Analysis:
None

Protocol Deviations:
None

Length 
(cm)

Wet 
Weight(g) Sample Group Wet 

Weight (g)
Control 

Fish

The result of the reference toxicant test initiated on 2016/06/09 was outside the warning limit. This 
is expected to happen 5% of the time. An investigation occurred and all testing and culturing 
procedures were followed appropriately.

Test Data

Comments/Statistics



Daphnia  (Single Concentration)
Test Report 
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Client: TEC164
Reference: 16-0743-01-DAS

Client: Teck Coal Ltd.; operation WLC AWTF

Sample: WL_BFWB_OUT_SP21_20160627_N

Collection: collected on 2016/06/27 at 0900 by JT
Receipt: received on 2016/06/28 at 0930 by MC

Containers:

Description: type: water,  collection method: grab

Test: started on 2016/06/28 ; ended on 2016/06/30

Result:

Sample Client Comment    
Code Mortality (%)  Immobility (%)

control lab control 0 0   
100 10 17 none

Notes: sd, sample standard deviation; cv, coefficient of variation; nd, not done; na, not applicable;

 

 

Senior Verifier
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received 4 x 20 L carboys / 4 x 1 L bottles at 12 
°C, in good condition with no seals and no 

The test data and results are authorized and verified correct.
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Daphnia  (Single Concentration)
Test Report 
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Client: TEC164
Reference: 16-0743-01-DAS

Method: Biological Test method: Reference Method for Determining Acute Lethality of 
Effluents to Daphnia magna , 2000. Environ. Can., EPS 1/RM/14. 
Second Edition. (December 2000; amended February 2016)

Test type: Daphnia  48-h Static Acute Test (WTR-ME-015)
Species: Daphnia magna

Age: < 24 hours old 
Organism source: in-house culture

Stock mortality: 0%
Culture brood data: 9 days to first brood

25 neonates per average brood

Sample initial chemistry: pH: 7.5;   EC: 1620 (µS/cm @ 25°C);   DO: 7.8 (mg/L);   temperature: 21 °C
hardness (mg CaC03/L): 746;   colour: colourless;   odour: organic

Sample holding time: 1 day  (must be ≤ 5 days)
Sample storage: 4 ± 2°C in darkness

Test vessel: 375 mL glass jars
Test volume: 150 mL

Sample pre-treatment: The sample was not filtered or pH adjusted prior to or during testing
The sample was pre-aerated for 20 minutes (rate of 37.5 ± 12.5 mL/min.L-1)
The hardness of the sample was not adjusted (mg CaCO3/L) prior to or during
testing

Loading density: One daphnid/15 mL (must ≤ 1 organism/15 mL)
Control water: Moderately hard reconstituted water supplemented with vitamin B12 (2 µg/L)

and Na2SeO4 (2 µg/L)

The hardness of the control/dilution water was 83 mg CaCO3/L
Test concentrations: Undiluted sample plus a negative control

Test replicates: Three replicates per treatment, 10 daphnids per replicate
Feeding: None
Aeration: None

Measurements: pH, conductivity, dissolved oxygen and temperature at test initiation and
termination

Lighting: Cool white fluorescent lights
Photoperiod: 16h light:8h dark

Test temperature: 20 ± 2°C

Note: Outlined sections are protocol deviations explained on the comment page 

Test Conditions

 



Daphnia  (Single Concentration)
Test Report 

Page 7 of 14

Client: TEC164
Reference: 16-0743-01-DAS

Endpoint: Mortality, % mortality at 48-h
Immobility, % immobility at 48-h

Test validity: The control had 100% survival (must ≥ 90%)
Control had 0% abnormal behaviour (must ≤ 10%), e.g. immobility 

Reference toxicant: 48-h test with NaCl initiated June 20, 2016; current results
(48-h LC50 and 95% confidence limits) = 0.72 (0.70-0.74) log (g/L NaCl)
historical results:
(48-h LC50 and 95% confidence limits) = 0.76 (0.67-0.85) log (g/L NaCl)

Note: Outlined sections are protocol deviations explained on the comment page 

Test Conditions



Daphnia  (Single Concentration)
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Client: TEC164
Reference: 16-0743-01-DAS

Test Log:

2016/06/28 0 1445
2016/06/29 1 0915
2016/06/30 2 0900

Chemistry: 
Conc (%) control 100
replicate a b c a b c

Day pH (units)
0 7.7 7.7 7.8 8.1 8.1 8.1
2 7.6 7.7 7.8 7.8 8.0 8.0

Conductivity (µS/cm @ 25°C)
0 314 319 321 1663 1683 1692
2 346 357 359 1693 1831 1801

Dissolved Oxygen (mg/L)
0 7.7 7.8 7.8 8.1 8.1 8.1
2 7.6 7.6 7.7 7.8 7.6 7.6

Temperature (oC)
0 20 20 20 19 19 19
2 21 20 20 21 21 21

Biology:
Conc (%) control 100
replicate a b c a b c

Day Number Alive and Behavior (behavior is in brackets) 
1 10 10 10 10(2D) 10(3D) 10(3F,6D)
2 10 10 10 9(2I,9D) 10(10D) 8(5D)

Notes: F, floating; I, immobile; B, stuck on bubble; D, caught in debris

Mortality (%)
2 0 0 0 10 0 20

Immobility (%)
2 0 0 0 30 0 20

JW

Date Technician

HS

Day Time

JW/LC

Test Data



Daphnia  (Single Concentration)
Test Report 
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Client: TEC164
Reference: 16-0743-01-DAS

Test Result Comments:
None

Data Analysis:
None

Protocol Deviations:
None

Comments/Statistics



Daphnia  (Single Concentration)
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Client: TEC164
Reference: 16-0743-01-DAS

Client: Teck Coal Ltd.; operation WLC AWTF

Sample: WL_BFWB_OUT_SP21_20160627_N

Collection: collected on 2016/06/27 at 0900 by JT
Receipt: received on 2016/06/28 at 0930 by MC

Containers:

Description: type: water,  collection method: grab

Test: started on 2016/06/28 ; ended on 2016/06/30

Result:

Sample Client Comment    
Code Mortality (%)  Immobility (%)

control lab control 0 0   
100 0 43 none

Notes: sd, sample standard deviation; cv, coefficient of variation; nd, not done; na, not applicable;

 

 

received 4 x 20 L carboys / 4 x 1 L bottles at 12 
°C, in good condition with no seals and no 

Average

The test data and results are authorized and verified correct.
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Daphnia  (Single Concentration)
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Client: TEC164
Reference: 16-0743-01-DAS

Method: Biological Test method: Reference Method for Determining Acute Lethality of 
Effluents to Daphnia magna , 2000. Environ. Can., EPS 1/RM/14. 
Second Edition. (December 2000; amended February 2016)

Test type: Daphnia  48-h Static Acute Test (WTR-ME-015)
Species: Daphnia magna

Age: < 24 hours old 
Organism source: in-house culture

Stock mortality: 0%
Culture brood data: 9 days to first brood

25 neonates per average brood

Sample initial chemistry: pH: 7.5;   EC: 1620 (µS/cm @ 25°C);   DO: 7.8 (mg/L);   temperature: 21 °C
hardness (mg CaC03/L): 746;   colour: colourless;   odour: organic

Sample holding time: 1 day  (must be ≤ 5 days)
Sample storage: 4 ± 2°C in darkness

Test vessel: 375 mL glass jars
Test volume: 150 mL

Sample pre-treatment: The sample was not filtered or pH adjusted prior to or during testing
The sample was pre-aerated for 0 minutes (rate of 37.5 ± 12.5 mL/min.L-1)
The hardness of the sample was not adjusted (mg CaCO3/L) prior to or during
testing

Loading density: One daphnid/15 mL (must ≤ 1 organism/15 mL)
Control water: Moderately hard reconstituted water supplemented with vitamin B12 (2 µg/L)

and Na2SeO4 (2 µg/L)

The hardness of the control/dilution water was 83 mg CaCO3/L
Test concentrations: Undiluted sample plus a negative control

Test replicates: Three replicates per treatment, 10 daphnids per replicate
Feeding: None
Aeration: None

Measurements: pH, conductivity, dissolved oxygen and temperature at test initiation and
termination

Lighting: Cool white fluorescent lights
Photoperiod: 16h light:8h dark

Test temperature: 10 ± 2°C

Note: Outlined sections are protocol deviations explained on the comment page 

Test Conditions

 



Daphnia  (Single Concentration)
Test Report 
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Client: TEC164
Reference: 16-0743-01-DAS

Endpoint: Mortality, % mortality at 48-h
Immobility, % immobility at 48-h

Test validity: The control had 100% survival (must ≥ 90%)
Control had 0% abnormal behaviour (must ≤ 10%), e.g. immobility 

Reference toxicant: 48-h test with NaCl initiated June 20, 2016; current results
(48-h LC50 and 95% confidence limits) = 0.72 (0.70-0.74) log (g/L NaCl)
historical results:
(48-h LC50 and 95% confidence limits) = 0.76 (0.67-0.85) log (g/L NaCl)

Note: Outlined sections are protocol deviations explained on the comment page 

Test Conditions



Daphnia  (Single Concentration)
Test Report 

Page 13 of 14

Client: TEC164
Reference: 16-0743-01-DAS

Test Log:

2016/06/28 0 1415
2016/06/29 1 0920
2016/06/30 2 0900

Chemistry: 
Conc (%) control 100
replicate a b c a b c

Day pH (units)
0 7.7 7.8 7.8 7.4 7.4 7.5
2 7.5 7.6 7.7 8.1 8.2 8.2

Conductivity (µS/cm @ 25°C)
0 319 325 328 1712 1738 1754
2 365 363 336 1889 1922 1945

Dissolved Oxygen (mg/L)
0 8.5 8.5 8.6 9.1 9.1 9.1
2 8.6 8.5 8.7 8.9 8.9 9.0

Temperature (oC)
0 11 11 11 11 11 11
2 11 11 11 11 11 11

Biology:
Conc (%) control 100
replicate a b c a b c

Day Number Alive and Behavior (behavior is in brackets) 
1 10 10 10 10(6D) 10(3F,7D) 10(2F,9D)
2 10 10 10 10(4D,3I) 10(6D,5I) 10(6D,5I)

Notes: F, floating; I, immobile; B, stuck on bubble; D, caught in debris

Mortality (%)
2 0 0 0 0 0 0

Immobility (%)
2 0 0 0 30 50 50

JW
JW/LC

Date Day Time Technician

HS

Test Data



Daphnia  (Single Concentration)
Test Report 
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Client: TEC164
Reference: 16-0743-01-DAS

Test Result Comments:
None

Data Analysis:
None

Protocol Deviations:
The test temperature was 10 ± 2°C, as requested by the client

Comments/Statistics



GENERAL TERMS AND CONDITIONS: 

These terms and conditions are incorporated into and form part of the Chain of Custody between HydroQual Laboratories Ltd. (“HydroQual”) and the party named in the Chain of 

Custody (the “Client”). 

1. Definitions: Capitalized terms shall have the definition ascribed as such in these General Terms and Conditions and the Chain of Custody. 

2. The Services: HydroQual will provide the Services to the Client as listed and described in the Chain of Custody.  

3. Prices: HydroQual may review and change all prices, fees, surcharges or other charges as set out in proposals and/or price quotations if there are changes to HydroQual’s cost beyond HydroQual’s control, including 

changes in legislative requirements, Client variations of sample numbers and Client requests for changes to standard reporting requirements. Notwithstanding condition 3, all quotations are reviewed and updated on a 

yearly basis.  

4. Payment Terms: The Client shall pay HydroQual within 30 days of the invoice date as provided by HydroQual. HydroQual may, for reasonable business reasons, require the Client to arrange for payment in advance. 

5. Quotation Numbers: The Client shall provide the proposal and/or price quotation number to HydroQual (where applicable) to ensure correct pricing. 

6. Taxes: Applicable taxes are not included in prices, surcharges and additional fees and will be added at the time of invoicing. 

7. No Guarantee of Results: The Client is responsible for informing itself on the limitation of the results and acknowledges that the results are not guaranteed. 

8. Standard of Care: HydroQual will use reasonable care and diligence as required by the laws of the province or territory where the sample is tested, subject to that level of care and skill ordinarily exercised by other 

laboratories currently practicing under similar conditions in the same locality, subject to the time limits and financial, physical or other constraints applicable to the Services. No warranty, express or implied, is made. 

9. Storage: Where possible, HydroQual will store samples until a final report is issued to the Client, after which time HydroQual may discard the sample. 

10. Holds: If the Client requests a sample be placed on hold, HydroQual will store the sample for the mutually agreed upon written time and price, after which HydroQual will invoice the Client and discard the sample. 

11. Archives: If the Client requests a sample be archived, HydroQual will store the sample for  a mutually agreed upon written time frame and price, after which HydroQual will invoice the Client and discard the sample. 

12. Handling Protocol: Legal sample handling protocol must be arranged, and provided in writing, before samples are collected. HydroQual will provide a price quotation for legal sample protocol. Samples processed under 

legal protocol are stored indefinitely, subject to a storage charge as advised by HydroQual. 

13. Samples: The quality, condition, content and source of samples stored and tested are not known to HydroQual except as declared and described on the Chain of Custody  completed and submitted by the Client and 

accompanying the sample. 

14. Risk of Loss: HydroQual will use reasonable care to protect samples during storage, however, all samples are stored at the Client’s risk and the Client is responsible for obtaining appropriate insurance, if desired. The 

Client acknowledges that during the performance of the Services samples may be altered, lost, damaged or destroyed and the client forever releases HydroQual from any and all claims the Client may have for any loss or 

damage to the sample. 

15. Environmental: the Client must comply with all applicable environmental legislation, including labeling all hazardous samples to comply with Canada's Workplace Hazardous Materials Information System and the Alberta 

Transfer of Dangerous Goods regulations, and must provide appropriate material safety data sheets that include the nature of the hazard and a contact name and phone number to call for information. The Client shall 

defend, indemnify and hold harmless HydroQual for all loss or damages, including any fine or cost of complying with an order of any government authority, resulting from the Client’s breach of this paragraph. 

16. Hazardous Materials Disposal: HydroQual may return, at the Client’s cost, hazardous material to the Client for disposal. 

17. Hazardous Materials Surcharge: HydroQual may apply an additional surcharge for handling of hazardous samples or samples with Naturally Occurring Radioactive Materials (“NORM”), such as and including without 

limitation, H2S and CN. 

18. Sample Containers: HydroQual may ship sample containers to the Client’s location by the most cost effective means using HydroQual’s preferred courier suppliers, within the specified project timeline. Shipping will be 

charged back to the Client. 

19. Additional Charges: HydroQual may charge the Client:  

(a) for pick-up and delivery services when provided subject in each instance to a minimum charge of $50.00; and, 

(b) for rush service (processing samples and/or reporting). 

20. Large Bottle Orders: The Client shall provide HydroQual with not less than 24 hours’ notice for large bottle orders.  

21. Re-Tests: HydroQual reserves the right to re-test any samples that remain in HydroQual’s possession. Re-tests requested by the Client may be charged to Client and Client agrees to pay for such charges. 

22. Waiver: The Client is responsible for making any assessment regarding the suitability of the Services and the intended results for the Client’s purposes and waives any and all claims against HydroQual that the Client may 

have against HydroQual as a result of the interpretation of the results provided to the Client. The Client shall defend, indemnify and save harmless HydroQual for any and all claims made by any third party against 

HydroQual in respect of all losses however arising from the performance of the Services or the use of any report provided in the performance of the Services. 

23. LIMITATION OF LIABILITY: IN NO EVENT SHALL HYDROQUAL BE RESPONSIBLE FOR ANY CONSEQUENTIAL, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY OR PUNITIVE DAMAGES, WHETHER 

FORESEEABLE OR UNFORESEEABLE (INCLUDING CLAIMS FOR LOSS OF PROFITS OR REVENUE OR LOSSES CAUSED BY STOPPAGE OF OTHER WORK OR IMPAIRMENT OF OTHER ASSETS) INCURRED 

BY THE CLIENT ARISING OUT OF BREACH OR FAILURE OF EXPRESS OF IMPLIED WARRANTY, BREACH OF CONTRACT, BREACH OF WARRANTY, MISREPRESENTATION, NEGLIGENCE, STRICT LIABILITY 

IN TORT OR OTHERWISE. IN ANY EVENT, THE LIABILITY OF HYDROQUAL TO THE CLIENT SHALL BE LIMITED TO THE COST OF TESTING THE SAMPLE AS REQUESTED IN THE CHAIN OF CUSTODY 

UNDER WHICH THE SAMPLE WAS ORIGINALLY DEPOSITED. FOR THE PURPOSES OF THIS PARAGRAPH AND PARAGRAPHS 7, 14, 15, 22, AND 24, AS APPLICABLE, “HYDROQUAL” INCLUDES WITHOUT 

LIMITATIONS ITS DIRECTORS, OFFICERS, EMPLOYEES AND AFFILIATES AND THE “CLIENT” INCLUDES WITHOUT LIMITATION ANY THIRD PARTY THAT MAY HAVE A CLAIM AGAINST HYDROQUAL 

THROUGH THE CLIENT. 

24. Notice of Liability: Notwithstanding paragraph 23, HydroQual shall not be liable to the Client unless the Client provides notice in writing to HydroQual of such loss or damage, together with full particulars thereof, within 30 

days of the Client’s receipt of the report of the analysis of the sample giving rise to such liability. The provisions of this paragraph allocate the risk between the Client and HydroQual, and the fees to be paid by the Client to 

HydroQual reflect this allocation of any such risks and the limitations of liability in these General Terms and Conditions.  

25. Entire Agreement: These General Terms and Conditions, the Chain of Custody and price quotations constitute the entire agreement between the parties and supersede and take precedence over any terms and 

conditions contained in any documentation provided by the Client. HydroQual’s execution of any subsequent documentation from the Client only acknowledges receipt and not acceptance of any terms or conditions therein 

unless expressly stipulated otherwise by HydroQual. If there is a conflict between these General Terms and Conditions and any other document, these General Terms and Conditions prevail.  
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Trout (Single Concentration)  
Test Report

Page 1 of 14

Client: TEC164
Reference: 16-0777-01-TRS

Client: Teck Coal Ltd.; operation WLC AWTF

Sample: WL_BFWB_OUT_SP21_20160704_N

Collection: collected on 2016/07/04 at 0900 by not given
Receipt: received on 2016/07/05 at 1110 by MC

Containers:

Description: type: water,  collection method: grab

Test:  started on 2016/07/06 ; ended on 2016/07/10

Result:

Sample Client Mortality Comment
Code (%)

control lab control 0
100% 0 none 

received 4 x 20 L carboys / 4 x 1 L bottles at 12 °C, in 
good condition with no seals and no initials

The test data and results are authorized and verified correct.

WL_BFWB_OUT_S
P21_20160704_N
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Trout (Single Concentration)  
Test Report
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Client: TEC164
Reference: 16-0777-01-TRS

Method: Biological Test Method: Reference Method for Determining Acute Lethality of 
Effluents to Rainbow Trout, 2000. Environment Canada, EPS 1/RM/13. 
Second Edition (2000; amended May 2007 and February 2016).

Test type: Trout 96-h Static Acute Test (WTR-ME-041)
Species: Oncorhynchus mykiss

Organism source: Sam Livingston (Batch 20160526TR)
Acclimation: 41 days (must be > 2 weeks)

Stock mortality: 0.2% (seven days preceding testing)

Sample initial chemistry: pH: 7.4;   EC: 1962 (µS/cm @ 25°C);   DO: 8.5 (mg/L);   temperature: 14 °C
hardness (mg CaC03/L): 950;   colour: colourless;   odour: -

Sample holding time: 2 days  (must be ≤ 5 days)
Sample storage: 4 ± 2°C in darkness

Test vessel: The test was conducted in 22 L plastic pails with polyethylene liners 
Test volume: 20 Litres (depth of solution in each test vessel  ≥15cm)

Sample pre-treatment: All test solutions and controls were pre-aerated for 30 minutes at 6.5 ±1 mL/min/L
Dissolved oxygen in full strength sample was 8.8 mg/L after pre-aeration
The sample was not filtered or pH adjusted prior to or during testing

Loading density: 0.15 g/Litre (must be ≤ 0.5 g/Litre)
Control water: Dechlorinated City of Calgary water acclimated to test conditions

Test concentrations: Undiluted sample plus a negative control
Test replicates: One replicate per treatment; 10 fish per replicate

Feeding: Fish are not fed 24 hours before test initiation and no feeding during test
Measurements: pH, conductivity, dissolved oxygen and temperature measured at test

initiation and termination
Aeration: All treatments aerated at 6.5 ±1 mL/min/L by oil-free compressed air

passed through airline tubes connected to disposable air stones 
Lighting: Overhead full spectrum fluorescent lights

Photoperiod: 16h light:8h dark
Test temperature: 15 ± 1°C

Endpoint: Mortality, % mortality at 96-h
Test validity: The control had 100% survival (must ≥ 90%)

The control had 0 percent (%) stressed behaviour (must ≤ 10%)
Reference toxicant: 96-h test with Potassium Chloride (KCl) initiated June 9, 2016; current results

(96-h LC50 and 95% confidence limits) = 0.38 (0.30-0.45) log (g/L KCl)
historical results: 
(96-h LC50 and 95% confidence limits) = 0.54 (0.41-0.68) log (g/L KCl)

Note: Outlined sections are protocol deviations explained on the comment page; v/v, volume per volume

Test Conditions
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Client: TEC164
Reference: 16-0777-01-TRS

Test Log:

0 0820
1 0745
2 1030
3 1030
4 1045

Chemistry:
Conc. (%) control 100

Day

0 7.8 7.6
4 8.1 8.0

Conductivity (µS/cm @ 25°C)
0 466 1936
4 490 1850

Dissolved Oxygen (mg/L)
0 8.8 8.8
4 8.7 8.8

0 15 15
4 15 15

Number Alive (In brackets number stressed):
Conc. (%) control 100

Day
0 10 10
1 10 10
2 10 10
3 10 10
4 10 10

4 0 0

4 0 0

2016/07/06 JW/EP
2016/07/07 KLO

Date Day Time Technician

pH (units)

Temperature (oC)

Mortality (%)

2016/07/09 ML
2016/07/08 CB

2016/07/10 HS/LC

Stressed (%)

Test Data
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Client: TEC164
Reference: 16-0777-01-TRS

Biology Summary Tables:

1 3.2 0.3 control 3.0
2 2.7 0.3 100 3.3
3 3.2 0.4
4 3.3 0.4
5 3.2 0.3
6 3.3 0.4
7 3.0 0.2
8 3.1 0.3
9 3.0 0.2
10 2.9 0.2

average 3.1 0.3
sd 0.2 0.1

cv(%) 6.2 27.2
Notes: nd, not done; na, not applicable; 
sd, standard deviation; cv(%), coefficient 
of variation

Test Result Comments:
None

Data Analysis:
None

Protocol Deviations:
None

Length 
(cm)

Wet 
Weight(g) Sample Group Wet 

Weight (g)
Control 

Fish

Test Data

Comments/Statistics



Daphnia  (Single Concentration)
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Client: TEC164
Reference: 16-0777-01-DAS

Client: Teck Coal Ltd.; operation WLC AWTF

Sample: WL_BFWB_OUT_SP21_20160704_N

Collection: collected on 2016/07/04 at 0900 by not given
Receipt: received on 2016/07/05 at 1110 by MC

Containers:

Description: type: water,  collection method: grab

Test: started on 2016/07/05 ; ended on 2016/07/07

Result:

Sample Client Comment    
Code Mortality (%)  Immobility (%)

control lab control 0 0   
100 0 0 none

Notes: sd, sample standard deviation; cv, coefficient of variation; nd, not done; na, not applicable;

 

 

Senior Verifier

Average

received 4 x 20 L carboys / 4 x 1 L bottles at 12 
°C, in good condition with no seals and no 

The test data and results are authorized and verified correct.
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Result Summary



Daphnia  (Single Concentration)
Test Report 
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Client: TEC164
Reference: 16-0777-01-DAS

Method: Biological Test method: Reference Method for Determining Acute Lethality of 
Effluents to Daphnia magna , 2000. Environ. Can., EPS 1/RM/14. 
Second Edition. (December 2000; amended February 2016)

Test type: Daphnia  48-h Static Acute Test (WTR-ME-015)
Species: Daphnia magna

Age: < 24 hours old 
Organism source: in-house culture

Stock mortality: 0%
Culture brood data: 8 days to first brood

25 neonates per average brood

Sample initial chemistry: pH: 7.4;   EC: 1962 (µS/cm @ 25°C);   DO: 8.5 (mg/L);   temperature: 14 °C
hardness (mg CaC03/L): 950;   colour: colourless;   odour: -

Sample holding time: 1 day  (must be ≤ 5 days)
Sample storage: 4 ± 2°C in darkness

Test vessel: 375 mL glass vessels
Test volume: 150 mL

Sample pre-treatment: The sample was not filtered or pH adjusted prior to or during testing
The sample was pre-aerated for 20 minutes (rate of 37.5 ± 12.5 mL/min.L-1)
The hardness of the sample was not adjusted (mg CaCO3/L) prior to or during
testing

Loading density: One daphnid/15 mL (must ≤ 1 organism/15 mL)
Control water: Moderately hard reconstituted water supplemented with vitamin B12 (2 µg/L)

and Na2SeO4 (2 µg/L)

The hardness of the control/dilution water was 88 mg CaCO3/L
Test concentrations: Undiluted sample plus a negative control

Test replicates: Three replicates per treatment, 10 daphnids per replicate
Feeding: None
Aeration: None

Measurements: pH, conductivity, dissolved oxygen and temperature at test initiation and
termination

Lighting: Cool white fluorescent lights
Photoperiod: 16h light:8h dark

Test temperature: 20 ± 2°C

Note: Outlined sections are protocol deviations explained on the comment page 

Test Conditions

 



Daphnia  (Single Concentration)
Test Report 

Page 7 of 14

Client: TEC164
Reference: 16-0777-01-DAS

Endpoint: Mortality, % mortality at 48-h
Immobility, % immobility at 48-h

Test validity: The control had 100% survival (must ≥ 90%)
Control had 0% abnormal behaviour (must ≤ 10%), e.g. immobility 

Reference toxicant: 48-h test with NaCl initiated July 7, 2016 current results
(48-h LC50 and 95% confidence limits) = 0.69 (0.66-0.71) log (g/L NaCl)
historical results:
(48-h LC50 and 95% confidence limits) = 0.76 (0.66-0.85) log (g/L NaCl)

Note: Outlined sections are protocol deviations explained on the comment page 

Test Conditions
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Client: TEC164
Reference: 16-0777-01-DAS

Test Log:

2016/07/05 0 1450
2016/07/06 1 1030
2016/07/07 2 0945

Chemistry: 
Conc (%) control 100
replicate a b c a b c

Day pH (units)
0 7.7 7.8 7.8 8.1 8.1 8.1
2 7.7 8.0 7.9 8.1 8.2 8.2

Conductivity (µS/cm @ 25°C)
0 335 346 349 1932 1954 1956
2 346 352 354 1736 1831 1859

Dissolved Oxygen (mg/L)
0 7.7 7.7 7.8 7.8 7.9 8.0
2 7.6 7.7 7.7 7.7 7.7 7.7

Temperature (oC)
0 19 19 19 20 20 20
2 21 21 21 21 21 21

Biology:
Conc (%) control 100
replicate a b c a b c

Day Number Alive and Behavior (behavior is in brackets) 
1 10 10 10 10 (6D) 10 (1F,7D) 10 (6D)
2 10 10 10 10 (8D) 10 (9D) 10 (10D)

Notes: F, floating; I, immobile; B, stuck on bubble; D, caught in debris

Mortality (%)
2 0 0 0 0 0 0

Immobility (%)
2 0 0 0 0 0 0

JW/LC

Date Technician

EP/LC

Day Time

EP/LC

Test Data



Daphnia  (Single Concentration)
Test Report 
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Client: TEC164
Reference: 16-0777-01-DAS

Test Result Comments:
None

Data Analysis:
None

Protocol Deviations:
None

Comments/Statistics



Daphnia  (Single Concentration)
Test Report 

Page 10 of 14

Client: TEC164
Reference: 16-0777-01-DAS

Client: Teck Coal Ltd.; operation WLC AWTF

Sample: WL_BFWB_OUT_SP21_20160704_N

Collection: collected on 2016/07/04 at 0900 by not given
Receipt: received on 2016/07/05 at 1110 by MC

Containers:

Description: type: water,  collection method: grab

Test: started on 2016/07/05 ; ended on 2016/07/07

Result:

Sample Client Comment    
Code Mortality (%)  Immobility (%)

control lab control 0 0   
100 0 0 none

Notes: sd, sample standard deviation; cv, coefficient of variation; nd, not done; na, not applicable;

 

 

received 4 x 20 L carboys / 4 x 1 L bottles at 12 
°C, in good condition with no seals and no 

Average

The test data and results are authorized and verified correct.
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Daphnia  (Single Concentration)
Test Report 
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Client: TEC164
Reference: 16-0777-01-DAS

Method: Biological Test method: Reference Method for Determining Acute Lethality of 
Effluents to Daphnia magna , 2000. Environ. Can., EPS 1/RM/14. 
Second Edition. (December 2000; amended February 2016)

Test type: Daphnia  48-h Static Acute Test (WTR-ME-015)
Species: Daphnia magna

Age: < 24 hours old 
Organism source: in-house culture

Stock mortality: 7%
Culture brood data: 9 days to first brood

28 neonates per average brood

Sample initial chemistry: pH: 7.4;   EC: 1962 (µS/cm @ 25°C);   DO: 8.5 (mg/L);   temperature: 14 °C
hardness (mg CaC03/L): 950;   colour: colourless;   odour: -

Sample holding time: 1 day  (must be ≤ 5 days)
Sample storage: 4 ± 2°C in darkness

Test vessel: 375 mL glass vessels
Test volume: 150 mL

Sample pre-treatment: The sample was not filtered or pH adjusted prior to or during testing
The sample was pre-aerated for 20 minutes (rate of 37.5 ± 12.5 mL/min.L-1)
The hardness of the sample was not adjusted (mg CaCO3/L) prior to or during
testing

Loading density: One daphnid/15 mL (must ≤ 1 organism/15 mL)
Control water: Moderately hard reconstituted water supplemented with vitamin B12 (2 µg/L)

and Na2SeO4 (2 µg/L)

The hardness of the control/dilution water was 88 mg CaCO3/L
Test concentrations: Undiluted sample plus a negative control

Test replicates: Three replicates per treatment, 10 daphnids per replicate
Feeding: None
Aeration: None

Measurements: pH, conductivity, dissolved oxygen and temperature at test initiation and
termination

Lighting: Cool white fluorescent lights
Photoperiod: 16h light:8h dark

Test temperature: 10 ± 3°C

Note: Outlined sections are protocol deviations explained on the comment page 

Test Conditions

 



Daphnia  (Single Concentration)
Test Report 
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Client: TEC164
Reference: 16-0777-01-DAS

Endpoint: Mortality, % mortality at 48-h
Immobility, % immobility at 48-h

Test validity: The control had 100% survival (must ≥ 90%)
Control had 0% abnormal behaviour (must ≤ 10%), e.g. immobility 

Reference toxicant: 48-h test with NaCl initiated July 7, 2016 current results
(48-h LC50 and 95% confidence limits) = 0.69 (0.66-0.71) log (g/L NaCl)
historical results:
(48-h LC50 and 95% confidence limits) = 0.76 (0.66-0.85) log (g/L NaCl)

Note: Outlined sections are protocol deviations explained on the comment page 

Test Conditions



Daphnia  (Single Concentration)
Test Report 

Page 13 of 14

Client: TEC164
Reference: 16-0777-01-DAS

Test Log:

2016/07/05 0 1530
2016/07/06 1 1030
2016/07/07 2 0930

Chemistry: 
Conc (%) control 100
replicate a b c a b c

Day pH (units)
0 7.9 7.9 7.9 8.1 8.1 8.1
2 7.6 7.6 7.6 8.2 8.3 8.3

Conductivity (µS/cm @ 25°C)
0 361 363 363 1964 2060 2060
2 348 356 348 1939 1977 1937

Dissolved Oxygen (mg/L)
0 8.1 8.2 8.1 8.3 8.4 8.4
2 8.6 8.5 9.0 9.1 9.1 9.1

Temperature (oC)
0 10 10 10 10 10 10
2 12 13 13 13 13 13

Biology:
Conc (%) control 100
replicate a b c a b c

Day Number Alive and Behavior (behavior is in brackets) 
1 10 10 10 10 10 10
2 10 10 10 10(6D) 10(8D) 10(7D)

Notes: F, floating; I, immobile; B, stuck on bubble; D, caught in debris

Mortality (%)
2 0 0 0 0 0 0

Immobility (%)
2 0 0 0 0 0 0

JW/LC
EP/LC

Date Day Time Technician

EP/LC

Test Data



Daphnia  (Single Concentration)
Test Report 
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Client: TEC164
Reference: 16-0777-01-DAS

Test Result Comments:
None

Data Analysis:
None

Protocol Deviations:
The test temperature was 10 ± 3°C, as requested by the client

Comments/Statistics



GENERAL TERMS AND CONDITIONS: 

These terms and conditions are incorporated into and form part of the Chain of Custody between HydroQual Laboratories Ltd. (“HydroQual”) and the party named in the Chain of 

Custody (the “Client”). 

1. Definitions: Capitalized terms shall have the definition ascribed as such in these General Terms and Conditions and the Chain of Custody. 

2. The Services: HydroQual will provide the Services to the Client as listed and described in the Chain of Custody.  

3. Prices: HydroQual may review and change all prices, fees, surcharges or other charges as set out in proposals and/or price quotations if there are changes to HydroQual’s cost beyond HydroQual’s control, including 

changes in legislative requirements, Client variations of sample numbers and Client requests for changes to standard reporting requirements. Notwithstanding condition 3, all quotations are reviewed and updated on a 

yearly basis.  

4. Payment Terms: The Client shall pay HydroQual within 30 days of the invoice date as provided by HydroQual. HydroQual may, for reasonable business reasons, require the Client to arrange for payment in advance. 

5. Quotation Numbers: The Client shall provide the proposal and/or price quotation number to HydroQual (where applicable) to ensure correct pricing. 

6. Taxes: Applicable taxes are not included in prices, surcharges and additional fees and will be added at the time of invoicing. 

7. No Guarantee of Results: The Client is responsible for informing itself on the limitation of the results and acknowledges that the results are not guaranteed. 

8. Standard of Care: HydroQual will use reasonable care and diligence as required by the laws of the province or territory where the sample is tested, subject to that level of care and skill ordinarily exercised by other 

laboratories currently practicing under similar conditions in the same locality, subject to the time limits and financial, physical or other constraints applicable to the Services. No warranty, express or implied, is made. 

9. Storage: Where possible, HydroQual will store samples until a final report is issued to the Client, after which time HydroQual may discard the sample. 

10. Holds: If the Client requests a sample be placed on hold, HydroQual will store the sample for the mutually agreed upon written time and price, after which HydroQual will invoice the Client and discard the sample. 

11. Archives: If the Client requests a sample be archived, HydroQual will store the sample for  a mutually agreed upon written time frame and price, after which HydroQual will invoice the Client and discard the sample. 

12. Handling Protocol: Legal sample handling protocol must be arranged, and provided in writing, before samples are collected. HydroQual will provide a price quotation for legal sample protocol. Samples processed under 

legal protocol are stored indefinitely, subject to a storage charge as advised by HydroQual. 

13. Samples: The quality, condition, content and source of samples stored and tested are not known to HydroQual except as declared and described on the Chain of Custody  completed and submitted by the Client and 

accompanying the sample. 

14. Risk of Loss: HydroQual will use reasonable care to protect samples during storage, however, all samples are stored at the Client’s risk and the Client is responsible for obtaining appropriate insurance, if desired. The 

Client acknowledges that during the performance of the Services samples may be altered, lost, damaged or destroyed and the client forever releases HydroQual from any and all claims the Client may have for any loss or 

damage to the sample. 

15. Environmental: the Client must comply with all applicable environmental legislation, including labeling all hazardous samples to comply with Canada's Workplace Hazardous Materials Information System and the Alberta 

Transfer of Dangerous Goods regulations, and must provide appropriate material safety data sheets that include the nature of the hazard and a contact name and phone number to call for information. The Client shall 

defend, indemnify and hold harmless HydroQual for all loss or damages, including any fine or cost of complying with an order of any government authority, resulting from the Client’s breach of this paragraph. 

16. Hazardous Materials Disposal: HydroQual may return, at the Client’s cost, hazardous material to the Client for disposal. 

17. Hazardous Materials Surcharge: HydroQual may apply an additional surcharge for handling of hazardous samples or samples with Naturally Occurring Radioactive Materials (“NORM”), such as and including without 

limitation, H2S and CN. 

18. Sample Containers: HydroQual may ship sample containers to the Client’s location by the most cost effective means using HydroQual’s preferred courier suppliers, within the specified project timeline. Shipping will be 

charged back to the Client. 

19. Additional Charges: HydroQual may charge the Client:  

(a) for pick-up and delivery services when provided subject in each instance to a minimum charge of $50.00; and, 

(b) for rush service (processing samples and/or reporting). 

20. Large Bottle Orders: The Client shall provide HydroQual with not less than 24 hours’ notice for large bottle orders.  

21. Re-Tests: HydroQual reserves the right to re-test any samples that remain in HydroQual’s possession. Re-tests requested by the Client may be charged to Client and Client agrees to pay for such charges. 

22. Waiver: The Client is responsible for making any assessment regarding the suitability of the Services and the intended results for the Client’s purposes and waives any and all claims against HydroQual that the Client may 

have against HydroQual as a result of the interpretation of the results provided to the Client. The Client shall defend, indemnify and save harmless HydroQual for any and all claims made by any third party against 

HydroQual in respect of all losses however arising from the performance of the Services or the use of any report provided in the performance of the Services. 

23. LIMITATION OF LIABILITY: IN NO EVENT SHALL HYDROQUAL BE RESPONSIBLE FOR ANY CONSEQUENTIAL, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY OR PUNITIVE DAMAGES, WHETHER 

FORESEEABLE OR UNFORESEEABLE (INCLUDING CLAIMS FOR LOSS OF PROFITS OR REVENUE OR LOSSES CAUSED BY STOPPAGE OF OTHER WORK OR IMPAIRMENT OF OTHER ASSETS) INCURRED 

BY THE CLIENT ARISING OUT OF BREACH OR FAILURE OF EXPRESS OF IMPLIED WARRANTY, BREACH OF CONTRACT, BREACH OF WARRANTY, MISREPRESENTATION, NEGLIGENCE, STRICT LIABILITY 

IN TORT OR OTHERWISE. IN ANY EVENT, THE LIABILITY OF HYDROQUAL TO THE CLIENT SHALL BE LIMITED TO THE COST OF TESTING THE SAMPLE AS REQUESTED IN THE CHAIN OF CUSTODY 

UNDER WHICH THE SAMPLE WAS ORIGINALLY DEPOSITED. FOR THE PURPOSES OF THIS PARAGRAPH AND PARAGRAPHS 7, 14, 15, 22, AND 24, AS APPLICABLE, “HYDROQUAL” INCLUDES WITHOUT 

LIMITATIONS ITS DIRECTORS, OFFICERS, EMPLOYEES AND AFFILIATES AND THE “CLIENT” INCLUDES WITHOUT LIMITATION ANY THIRD PARTY THAT MAY HAVE A CLAIM AGAINST HYDROQUAL 

THROUGH THE CLIENT. 

24. Notice of Liability: Notwithstanding paragraph 23, HydroQual shall not be liable to the Client unless the Client provides notice in writing to HydroQual of such loss or damage, together with full particulars thereof, within 30 

days of the Client’s receipt of the report of the analysis of the sample giving rise to such liability. The provisions of this paragraph allocate the risk between the Client and HydroQual, and the fees to be paid by the Client to 

HydroQual reflect this allocation of any such risks and the limitations of liability in these General Terms and Conditions.  

25. Entire Agreement: These General Terms and Conditions, the Chain of Custody and price quotations constitute the entire agreement between the parties and supersede and take precedence over any terms and 

conditions contained in any documentation provided by the Client. HydroQual’s execution of any subsequent documentation from the Client only acknowledges receipt and not acceptance of any terms or conditions therein 

unless expressly stipulated otherwise by HydroQual. If there is a conflict between these General Terms and Conditions and any other document, these General Terms and Conditions prevail.  



RESULTS OF DAPHNIA MAGNA SINGLE CONCENTRATION-100%

TECK COAL LIMITED, Sparwood 3248Client :

Client Project Name & Number:

Job Number: B654274

WLC AWTF Sample Number: OY8918-01

Test Result:

Statistical Method:6.6748 hrs Mortality %

Mean percent mortality: Sample Control      6.67          0

2-6°C

1 L

Jul 04, 2016 09:00 AM

Analysis Start :

End :

Jul 06, 2016 10:21 AM

Jul 08, 2016 09:30 AM

clearDescription:

Sample Collected By:

Sample Received: Volume Received:

Sample Collected:

Dissolved Oxygen: 8.6 mg/L

Temperature :

pH: 7.3

1552 µS/cm

19 °C

1000 mg CaCO 3/L

N/AKC

Jul 05, 2016 08:52 AM

Sample Conductance:

Hardness:

Site Collection:

0 °CTemp.Upon Arrival:

Storage:

Sampling Method : N/A

Sample Name : WL_BFWB_OUT_SP21_20160704_N Sample Matrix : Water

Sample Prior to Analysis:

0000100

0020.02100

10.0100100

00000

00000

00000

48 hrs48 hrs48 hrs48 hrs % vol/vol

Immobility
(%)

Immobility
(#)

Mortality
(%)

Mortality
(#)

 Concentration

7.315278.02000008.016267.521100

7.615198.02000007.916197.521100

7.515038.02000007.916087.421100

7.53608.02000007.53648.0210

7.53628.02000007.53647.9210

7.43557.92000007.43617.9210

48 hrs48 hrs48 hr48 hrs24 hrs24 hrs24 hrs24 hrsStartStartStartStart % vol/vol

Dissolved
Oxygen
(mg/L)

Conductivity
(uS/cm)

pH
(pH)

Temperature
(°C)

Immobility
(%)

Immobility
(#)

Mortality
(%)

Mortality
(#)

Dissolved
Oxygen
(mg/L)

Conductivity
(uS/cm)

pH
(pH)

Temperature
(°C)

 Concentration

Other parameters available on request.180 mg/L CaCO3Hardness:

City of Edmonton dechlorinated tap waterCulture/Control/Dilution Water:

NoneComments :

Test concentration :

Photoperiod :

Pre-aeration Time : Rate of Pre-aeration :

Test Hardness Adjusted :

0,0,0,100,100,100 (% vol/vol)

25-50 mL/min/L

No

16:8 (light: dark)

30 min

Test pH Adjusted: No

15.0 mL/Daphnia

Total # of Organisms Used :

Vessel Volume :Test Volume : 150 mL

Test Temperature :

Organisms per Vessel : 10

60

Loading Density :

20 ± 2 °C

225 mL

Test Conditions

Culture Temperature :

Pseudokirchnriella and YTC at a ratio of 2 mL/L of culture daily. New cultures weekly, 63 daphnids
distributed into 6 culture vessels and 3 reproductive vessels.

% Mortality within 7 days :

30.9<24 hrs

4.8

Time To First Brood :

Daphnia magna

8 Days

Average Brood Size :

16:8 (light: dark)

Source : In House Culture

20 ± 2 °C

Culture Diet

Culture Photoperiod :

Test Organism :

Age at Test Initiation :

www.maxxam.caMaxxam Analytics 9331 - 48th Street, Edmonton, Alberta  T6B 2R4  Tel: (780) 577-7100  Fax: (780) 450-4187
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RESULTS OF DAPHNIA MAGNA SINGLE CONCENTRATION-100%

TECK COAL LIMITED, Sparwood 3248Client :

Client Project Name & Number:

Job Number: B654274

WLC AWTF Sample Number: OY8918-01

0,1.25,2.5,5,10,20 g/L6.34 (4.59, 8.76) g/L Concentration :Historical Mean LC50 (warning limits) :

Binomial7.07 (5.00, 10.0)g/L Statistical Method :Test Endpoint 48 hrs LC50 (95% confidence interval) :

Jul 01, 2016Test Date:Sodium ChlorideReference chemical:

NoneMethod Deviations:

EPS 1/RM/14Test Method

The results contained in this report refer only to the testing of the sample submitted. This report may not be reproduced, except in its
entirety, without the written approval of the laboratory.

Note:

Date: Jul 12, 2016 05:21 PM

Analyst :

Verified By :

Andrea Rowe, Chelsea Tessier

Joshua Baker, Senior Analyst

www.maxxam.caMaxxam Analytics 9331 - 48th Street, Edmonton, Alberta  T6B 2R4  Tel: (780) 577-7100  Fax: (780) 450-4187
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MAXXAM JOB #: B656693
Received: 2016/07/12, 09:31

CERTIFICATE OF ANALYSIS

Your P.O. #: 441369

Report Date: 2016/07/26
Report #: R2222675

Version: 1 - Final

Attention:CHRIS STROICH

TECK COAL LIMITED
Bag Service 2000
421 Pine Avenue
Sparwood, BC
CANADA          V0B 2G0

WLC AWTFSite Location:

Sample Matrix: Water
# Samples Received: 1

Analytical MethodLaboratory Method
Date
Analyzed

Date
ExtractedQuantityAnalyses

EPS 1 RM14 2nd  edEENVSOP-001542016/07/13N/A1Daphnia magna Single Concentration-100%

Reference Method suffix “m” indicates test methods incorporate validated modifications from specific reference methods to improve performance.

* RPDs calculated using raw data. The rounding of final results may result in the apparent difference.

Encryption Key

Please direct all questions regarding this Certificate of Analysis to your Project Manager.
Micheline Piche, Project Manager
Email: MPiche@maxxam.ca
Phone# (780) 577-7100
==================================================================== 
This report has been generated and distributed using a secure automated process.
Maxxam has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per section 5.10.2 of ISO/IEC 17025:2005(E), 
signing the reports.  For Service Group specific validation please refer to the Validation Signature Page. 

Total Cover Pages : 1
Page 1 of 4
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Maxxam Job #: B656693
Report Date: 2016/07/26

TECK COAL LIMITED

WLC AWTFSite Location:

Your P.O. #: 441369
Sampler Initials: AK

RESULTS OF CHEMICAL ANALYSES OF  WATER

8328250ATTACHED%Mortality

Daphnia Magna Bioassay

QC Batch
WL_BFWB_OUT_SP21_2016

0711_N
UNITS

2016/07/11
 09:00

Sampling Date

PA1657Maxxam ID

Page 2 of 4
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Maxxam Job #: B656693
Report Date: 2016/07/26

TECK COAL LIMITED

WLC AWTFSite Location:

Your P.O. #: 441369
Sampler Initials: AK

GENERAL COMMENTS

Each temperature is the average of up to three cooler temperatures taken at receipt

6.7°CPackage 1

Results relate only to the items tested.

Page 3 of 4
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Maxxam Job #: B656693
Report Date: 2016/07/26

TECK COAL LIMITED

WLC AWTFSite Location:

Your P.O. #: 441369
Sampler Initials: AK

VALIDATION SIGNATURE PAGE

The analytical data and all QC contained in this report were reviewed and validated by the following individual(s).

Joshua Baker, B.Sc., Senior Analyst

Maxxam has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per section 5.10.2 of ISO/IEC
17025:2005(E), signing the reports.  For Service Group specific validation please refer to the Validation Signature Page.
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RESULTS OF DAPHNIA MAGNA SINGLE CONCENTRATION-100%

TECK COAL LIMITED, Sparwood 3248Client :

Client Project Name & Number:

Job Number: B656693

WLC AWTF Sample Number: PA1657-01

Test Result:

Statistical Method:0%48 hrs Mortality %

Mean percent mortality: Sample Control         0      3.333

2-6°C

1 L

Jul 11, 2016 09:00 AM

Analysis Start :

End :

Jul 13, 2016 10:47 AM

Jul 15, 2016 10:13 AM

Clear, colourlessDescription:

Sample Collected By:

Sample Received: Volume Received:

Sample Collected:

Dissolved Oxygen: 9.0 mg/L

Temperature :

pH: 7.4

1535 µS/cm

18 °C

1000 mg CaCO 3/L

N/AAK

Jul 12, 2016 09:31 AM

Sample Conductance:

Hardness:

Site Collection:

7 °CTemp.Upon Arrival:

Storage:

Sampling Method : N/A

Sample Name : WL_BFWB_OUT_SP21_20160711_N Sample Matrix : Water
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Other parameters available on request.180 mg/L CaCO3Hardness:

City of Edmonton dechlorinated tap waterCulture/Control/Dilution Water:

NoneComments :

Test concentration :

Photoperiod :

Pre-aeration Time : Rate of Pre-aeration :

Test Hardness Adjusted :

0,0,0,100,100,100 (% vol/vol)

25-50 mL/min/L

No

16:8 (light: dark)

30 min

Test pH Adjusted: No

15.0 mL/Daphnia

Total # of Organisms Used :

Vessel Volume :Test Volume : 150 mL

Test Temperature :

Organisms per Vessel : 10

60

Loading Density :

20 ± 2 °C

225 mL

Test Conditions

Culture Temperature :

Pseudokirchnriella and YTC at a ratio of 2 mL/L of culture daily. New cultures weekly, 63 daphnids
distributed into 6 culture vessels and 3 reproductive vessels.

% Mortality within 7 days :

27.2<24 hrs

0

Time To First Brood :

Daphnia magna

8 Days

Average Brood Size :

16:8 (light: dark)

Source : In House Culture

20 ± 2 °C

Culture Diet

Culture Photoperiod :

Test Organism :

Age at Test Initiation :
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RESULTS OF DAPHNIA MAGNA SINGLE CONCENTRATION-100%

TECK COAL LIMITED, Sparwood 3248Client :

Client Project Name & Number:

Job Number: B656693

WLC AWTF Sample Number: PA1657-01

0,1.25,2.5,5,10,20 g/L6.34 (4.59, 8.76) g/L Concentration :Historical Mean LC50 (warning limits) :

Binomial7.07 (5.00, 10.0)g/L Statistical Method :Test Endpoint 48 hrs LC50 (95% confidence interval) :

Jul 01, 2016Test Date:Sodium ChlorideReference chemical:

NoneMethod Deviations:

EPS 1/RM/14Test Method

The results contained in this report refer only to the testing of the sample submitted. This report may not be reproduced, except in its
entirety, without the written approval of the laboratory.

Note:

Date: Jul 26, 2016 09:14 AM

Analyst :

Verified By :

Andrea Rowe, Chelsea Tessier, Natasha Mouck

Joshua Baker, Senior Analyst

www.maxxam.caMaxxam Analytics 9331 - 48th Street, Edmonton, Alberta  T6B 2R4  Tel: (780) 577-7100  Fax: (780) 450-4187
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ATTN:  Thomas Davidson Received: 2016/07/12
Teck Coal Ltd. Report Date: 2016/07/21
15 Km North HWY 43 Version: FINAL
Sparwood, British Columbia
Canada  V0B 2G0  

TEC164
16-0819
PO # 430571

Senior Verifier

Test Report
Client:
Reference:
Billing:



Trout (Single Concentration)  
Test Report

Page 1 of 14

Client: TEC164
Reference: 16-0819-01-TRS

Client: Teck Coal Ltd.; operation WLC AWTF

Sample: WL_BFWB_OUT_SP21_20160711_N

Collection: collected on 2016/07/11 at 0900 by not given
Receipt: received on 2016/07/12 at 1130 by MC

Containers:

Description: type: water,  collection method: grab

Test:  started on 2016/07/13 ; ended on 2016/07/17

Result:

Sample Client Mortality Comment
Code (%)

control lab control 0
100% 0 none 

Senior Verifier

received 4 x 20 L carboys / 4 x 1 L bottle at 11 °C, in 
good condition with no seals and no initials

The test data and results are authorized and verified correct.
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Result Summary



Trout (Single Concentration)  
Test Report
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Client: TEC164
Reference: 16-0819-01-TRS

Method: Biological Test Method: Reference Method for Determining Acute Lethality of 
Effluents to Rainbow Trout, 2000. Environment Canada, EPS 1/RM/13. 
Second Edition (2000; amended May 2007 and February 2016).

Test type: Trout 96-h Static Acute Test (WTR-ME-041)
Species: Oncorhynchus mykiss

Organism source: Miracle Springs (Batch 20160615TR)
Acclimation: 28 days (must be > 2 weeks)

Stock mortality: 0% (seven days preceding testing)

Sample initial chemistry: pH: 7.4;   EC: 1956 (µS/cm @ 25°C);   DO: 7.3 (mg/L);   temperature: 18 °C
hardness (mg CaC03/L): 817;   colour: colourless;   odour: -

Sample holding time: 2 days  (must be ≤ 5 days)
Sample storage: 4 ± 2°C in darkness

Test vessel: The test was conducted in 22 L plastic pails with polyethylene liners 
Test volume: 20 Litres (depth of solution in each test vessel  ≥15cm)

Sample pre-treatment: All test solutions and controls were pre-aerated for 30 minutes at 6.5 ±1 mL/min/L
Dissolved oxygen in full strength sample was 8.6 mg/L after pre-aeration
The sample was not filtered or pH adjusted prior to or during testing

Loading density: 0.255 g/Litre (must be ≤ 0.5 g/Litre)
Control water: Dechlorinated City of Calgary water acclimated to test conditions

Test concentrations: Undiluted sample plus a negative control
Test replicates: One replicate per treatment; 10 fish per replicate

Feeding: Fish are not fed 24 hours before test initiation and no feeding during test
Measurements: pH, conductivity, dissolved oxygen and temperature measured at test

initiation and termination
Aeration: All treatments aerated at 6.5 ±1 mL/min/L by oil-free compressed air

passed through airline tubes connected to disposable air stones 
Lighting: Overhead full spectrum fluorescent lights

Photoperiod: 16h light:8h dark
Test temperature: 15 ± 1°C

Endpoint: Mortality, % mortality at 96-h
Test validity: The control had 100% survival (must ≥ 90%)

The control had 0 percent (%) stressed behaviour (must ≤ 10%)
Reference toxicant: 96-h test with Potassium Chloride (KCl) initiated July 3, 2016; current results

(96-h LC50 and 95% confidence limits) = 0.41 (0.34-0.48) log (g/L KCl)
historical results: 
(96-h LC50 and 95% confidence limits) = 0.53 (0.38-0.68) log (g/L KCl)

Note: Outlined sections are protocol deviations explained on the comment page; v/v, volume per volume

Test Conditions



Trout (Single Concentration)  
Test Report
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Client: TEC164
Reference: 16-0819-01-TRS

Test Log:

0 0945
1 0830
2 0845
3 0905
4 0950

Chemistry:
Conc. (%) control 100

Day

0 7.5 7.6
4 7.8 7.9

Conductivity (µS/cm @ 25°C)
0 504 2140
4 539 1996

Dissolved Oxygen (mg/L)
0 7.7 8.6
4 8.7 8.7

0 16 15
4 15 15

Number Alive (In brackets number stressed):
Conc. (%) control 100

Day
0 10 10
1 10 10
2 10 10
3 10 10
4 10 10

4 0 0

4 0 0
Stressed (%)

2016/07/16 KLO
2016/07/15 KLO

2016/07/17 HS/LC

pH (units)

Temperature (oC)

Mortality (%)

2016/07/13 JW/EP
2016/07/14 LC

Date Day Time Technician

Test Data



Trout (Single Concentration)  
Test Report

Page 4 of 14

Client: TEC164
Reference: 16-0819-01-TRS

Biology Summary Tables:

1 3.4 0.5 control 5.1
2 3.4 0.4 100 3.8
3 3.3 0.5
4 3.4 0.6
5 3.5 0.6
6 3.5 0.5
7 3.4 0.4
8 3.4 0.5
9 3.4 0.5
10 3.5 0.6

average 3.4 0.5
sd 0.1 0.1

cv(%) 1.8 14.5
Notes: nd, not done; na, not applicable; 
sd, standard deviation; cv(%), coefficient 
of variation

Test Result Comments:
None

Data Analysis:
None

Protocol Deviations:
None

Group Wet 
Weight (g)

Control 
Fish

Length 
(cm)

Wet 
Weight(g) Sample

Test Data

Comments/Statistics



Daphnia  (Single Concentration)
Test Report 
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Client: TEC164
Reference: 16-0819-01-DAS

Client: Teck Coal Ltd.; operation WLC AWTF

Sample: WL_BFWB_OUT_SP21_20160711_N

Collection: collected on 2016/07/11 at 0900 by not given
Receipt: received on 2016/07/12 at 1130 by MC

Containers:

Description: type: water,  collection method: grab

Test: started on 2016/07/12 ; ended on 2016/07/14

Result:

Sample Client Comment    
Code Mortality (%)  Immobility (%)

control lab control 0 0   
100 0 0 none

Notes: sd, sample standard deviation; cv, coefficient of variation; nd, not done; na, not applicable;

 

 

Senior Verifier

Average

received 4 x 20 L carboys / 4 x 1 L bottle at 11 
°C, in good condition with no seals and no 

The test data and results are authorized and verified correct.
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Result Summary



Daphnia  (Single Concentration)
Test Report 
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Client: TEC164
Reference: 16-0819-01-DAS

Method: Biological Test method: Reference Method for Determining Acute Lethality of 
Effluents to Daphnia magna , 2000. Environ. Can., EPS 1/RM/14. 
Second Edition. (December 2000; amended February 2016)

Test type: Daphnia  48-h Static Acute Test (WTR-ME-015)
Species: Daphnia magna

Age: < 24 hours old 
Organism source: in-house culture

Stock mortality: 0%
Culture brood data: 8 days to first brood

21 neonates per average brood

Sample initial chemistry: pH: 7.4;   EC: 1956 (µS/cm @ 25°C);   DO: 7.3 (mg/L);   temperature: 18 °C
hardness (mg CaC03/L): 817;   colour: colourless;   odour: -

Sample holding time: 1 day  (must be ≤ 5 days)
Sample storage: 4 ± 2°C in darkness

Test vessel: 375 mL glass jars
Test volume: 150 mL

Sample pre-treatment: The sample was not filtered or pH adjusted prior to or during testing
The sample was pre-aerated for 20 minutes (rate of 37.5 ± 12.5 mL/min.L-1)
The hardness of the sample was not adjusted (mg CaCO3/L) prior to or during
testing

Loading density: One daphnid/15 mL (must ≤ 1 organism/15 mL)
Control water: Moderately hard reconstituted water supplemented with vitamin B12 (2 µg/L)

and Na2SeO4 (2 µg/L)

The hardness of the control/dilution water was 82 mg CaCO3/L
Test concentrations: Undiluted sample plus a negative control

Test replicates: Three replicates per treatment, 10 daphnids per replicate
Feeding: None
Aeration: None

Measurements: pH, conductivity, dissolved oxygen and temperature at test initiation and
termination

Lighting: Cool white fluorescent lights
Photoperiod: 16h light:8h dark

Test temperature: 20 ± 2°C

Note: Outlined sections are protocol deviations explained on the comment page 

Test Conditions

 



Daphnia  (Single Concentration)
Test Report 

Page 7 of 14

Client: TEC164
Reference: 16-0819-01-DAS

Endpoint: Mortality, % mortality at 48-h
Immobility, % immobility at 48-h

Test validity: The control had 100% survival (must ≥ 90%)
Control had 0% abnormal behaviour (must ≤ 10%), e.g. immobility 

Reference toxicant: 48-h test with NaCl initiated July 7, 2016 current results
(48-h LC50 and 95% confidence limits) = 0.69 (0.66-0.71) log (g/L NaCl)
historical results:
(48-h LC50 and 95% confidence limits) = 0.76 (0.66-0.85) log (g/L NaCl)

Note: Outlined sections are protocol deviations explained on the comment page 

Test Conditions



Daphnia  (Single Concentration)
Test Report 
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Client: TEC164
Reference: 16-0819-01-DAS

Test Log:

2016/07/12 0 1420
2016/07/13 1 0730
2016/07/14 2 1145

Chemistry: 
Conc (%) control 100
replicate a b c a b c

Day pH (units)
0 7.7 7.8 7.8 8.2 8.2 8.2
2 7.8 7.8 7.8 7.9 8.0 8.0

Conductivity (µS/cm @ 25°C)
0 319 347 350 1943 1960 1967
2 367 368 378 1845 1906 1933

Dissolved Oxygen (mg/L)
0 8.1 8.1 8.1 8.3 8.3 8.3
2 8.2 8.0 7.9 7.9 7.9 7.9

Temperature (oC)
0 18 18 18 19 19 19
2 19 20 20 20 20 20

Biology:
Conc (%) control 100
replicate a b c a b c

Day Number Alive and Behavior (behavior is in brackets) 
1 10 10 10 10 10 10
2 10 10 10 10 (8D) 10 (7D) 10 (8D)

Notes: F, floating; I, immobile; B, stuck on bubble; D, caught in debris

Mortality (%)
2 0 0 0 0 0 0

Immobility (%)
2 0 0 0 0 0 0

EP/LC
HS

Date Technician

HS/JW

Day Time

Test Data



Daphnia  (Single Concentration)
Test Report 
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Client: TEC164
Reference: 16-0819-01-DAS

Test Result Comments:
None

Data Analysis:
None

Protocol Deviations:
None

Comments/Statistics



Daphnia  (Single Concentration)
Test Report 
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Client: TEC164
Reference: 16-0819-01-DAS

Client: Teck Coal Ltd.; operation WLC AWTF

Sample: WL_BFWB_OUT_SP21_20160711_N

Collection: collected on 2016/07/11 at 0900 by not given
Receipt: received on 2016/07/12 at 1130 by MC

Containers:

Description: type: water,  collection method: grab

Test: started on 2016/07/12 ; ended on 2016/07/14

Result:

Sample Client Comment    
Code Mortality (%)  Immobility (%)

control lab control 0 0   
100 0 0 none

Notes: sd, sample standard deviation; cv, coefficient of variation; nd, not done; na, not applicable;

 

 

received 4 x 20 L carboys / 4 x 1 L bottle at 11 
°C, in good condition with no seals and no 

Average

The test data and results are authorized and verified correct.

Senior Verifier
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Daphnia  (Single Concentration)
Test Report 
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Client: TEC164
Reference: 16-0819-01-DAS

Method: Biological Test method: Reference Method for Determining Acute Lethality of 
Effluents to Daphnia magna , 2000. Environ. Can., EPS 1/RM/14. 
Second Edition. (December 2000; amended February 2016)

Test type: Daphnia  48-h Static Acute Test (WTR-ME-015)
Species: Daphnia magna

Age: < 24 hours old 
Organism source: in-house culture

Stock mortality: 0%
Culture brood data: 9 days to first brood

20 neonates per average brood

Sample initial chemistry: pH: 7.4;   EC: 1956 (µS/cm @ 25°C);   DO: 7.3 (mg/L);   temperature: 18 °C
hardness (mg CaC03/L): 817;   colour: colourless;   odour: -

Sample holding time: 1 day  (must be ≤ 5 days)
Sample storage: 4 ± 2°C in darkness

Test vessel: 375 mL glass jars
Test volume: 150 mL

Sample pre-treatment: The sample was not filtered or pH adjusted prior to or during testing
The sample was pre-aerated for 0 minutes (rate of 37.5 ± 12.5 mL/min.L-1)
The hardness of the sample was not adjusted (mg CaCO3/L) prior to or during
testing

Loading density: One daphnid/15 mL (must ≤ 1 organism/15 mL)
Control water: Moderately hard reconstituted water supplemented with vitamin B12 (2 µg/L)

and Na2SeO4 (2 µg/L)

The hardness of the control/dilution water was 82 mg CaCO3/L
Test concentrations: Undiluted sample plus a negative control

Test replicates: Three replicates per treatment, 10 daphnids per replicate
Feeding: None
Aeration: None

Measurements: pH, conductivity, dissolved oxygen and temperature at test initiation and
termination

Lighting: Cool white fluorescent lights
Photoperiod: 16h light:8h dark

Test temperature: 10 ± 5°C

Note: Outlined sections are protocol deviations explained on the comment page 

Test Conditions

 



Daphnia  (Single Concentration)
Test Report 
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Client: TEC164
Reference: 16-0819-01-DAS

Endpoint: Mortality, % mortality at 48-h
Immobility, % immobility at 48-h

Test validity: The control had 100% survival (must ≥ 90%)
Control had 0% abnormal behaviour (must ≤ 10%), e.g. immobility 

Reference toxicant: 48-h test with NaCl initiated July 7, 2016 current results
(48-h LC50 and 95% confidence limits) = 0.69 (0.66-0.71) log (g/L NaCl)
historical results:
(48-h LC50 and 95% confidence limits) = 0.76 (0.66-0.85) log (g/L NaCl)

Note: Outlined sections are protocol deviations explained on the comment page 

Test Conditions



Daphnia  (Single Concentration)
Test Report 
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Client: TEC164
Reference: 16-0819-01-DAS

Test Log:

2016/07/12 0 1400
2016/07/13 1 0730
2016/07/14 2 1130

Chemistry: 
Conc (%) control 100
replicate a b c a b c

Day pH (units)
0 7.7 7.8 7.7 7.5 7.5 7.5
2 7.7 7.8 7.8 8.1 8.1 8.1

Conductivity (µS/cm @ 25°C)
0 334 344 353 1938 2070 2090
2 382 376 375 1925 2060 2090

Dissolved Oxygen (mg/L)
0 8.6 8.7 8.7 9.5 9.5 9.5
2 9.1 8.8 8.9 9.0 9.1 9.2

Temperature (oC)
0 11 11 11 11 11 11
2 15 14 14 14 15 15

Biology:
Conc (%) control 100
replicate a b c a b c

Day Number Alive and Behavior (behavior is in brackets) 
1 10 10 10 10 10 (2D, 2I) 10 (4D,4I)
2 10 10 10 10 (8D) 10 (10D) 10 (8D)

Notes: F, floating; I, immobile; B, stuck on bubble; D, caught in debris

Mortality (%)
2 0 0 0 0 0 0

Immobility (%)
2 0 0 0 0 0 0

HS
EP/LC

Date Day Time Technician

HS/JW

Test Data



Daphnia  (Single Concentration)
Test Report 
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Client: TEC164
Reference: 16-0819-01-DAS

Test Result Comments:
None

Data Analysis:
None

Protocol Deviations:
The test was set at 10 degrees as per the clients request. 

Comments/Statistics



GENERAL TERMS AND CONDITIONS: 

These terms and conditions are incorporated into and form part of the Chain of Custody between HydroQual Laboratories Ltd. (“HydroQual”) and the party named in the Chain of 

Custody (the “Client”). 

1. Definitions: Capitalized terms shall have the definition ascribed as such in these General Terms and Conditions and the Chain of Custody. 

2. The Services: HydroQual will provide the Services to the Client as listed and described in the Chain of Custody.  

3. Prices: HydroQual may review and change all prices, fees, surcharges or other charges as set out in proposals and/or price quotations if there are changes to HydroQual’s cost beyond HydroQual’s control, including 

changes in legislative requirements, Client variations of sample numbers and Client requests for changes to standard reporting requirements. Notwithstanding condition 3, all quotations are reviewed and updated on a 

yearly basis.  

4. Payment Terms: The Client shall pay HydroQual within 30 days of the invoice date as provided by HydroQual. HydroQual may, for reasonable business reasons, require the Client to arrange for payment in advance. 

5. Quotation Numbers: The Client shall provide the proposal and/or price quotation number to HydroQual (where applicable) to ensure correct pricing. 

6. Taxes: Applicable taxes are not included in prices, surcharges and additional fees and will be added at the time of invoicing. 

7. No Guarantee of Results: The Client is responsible for informing itself on the limitation of the results and acknowledges that the results are not guaranteed. 

8. Standard of Care: HydroQual will use reasonable care and diligence as required by the laws of the province or territory where the sample is tested, subject to that level of care and skill ordinarily exercised by other 

laboratories currently practicing under similar conditions in the same locality, subject to the time limits and financial, physical or other constraints applicable to the Services. No warranty, express or implied, is made. 

9. Storage: Where possible, HydroQual will store samples until a final report is issued to the Client, after which time HydroQual may discard the sample. 

10. Holds: If the Client requests a sample be placed on hold, HydroQual will store the sample for the mutually agreed upon written time and price, after which HydroQual will invoice the Client and discard the sample. 

11. Archives: If the Client requests a sample be archived, HydroQual will store the sample for  a mutually agreed upon written time frame and price, after which HydroQual will invoice the Client and discard the sample. 

12. Handling Protocol: Legal sample handling protocol must be arranged, and provided in writing, before samples are collected. HydroQual will provide a price quotation for legal sample protocol. Samples processed under 

legal protocol are stored indefinitely, subject to a storage charge as advised by HydroQual. 

13. Samples: The quality, condition, content and source of samples stored and tested are not known to HydroQual except as declared and described on the Chain of Custody  completed and submitted by the Client and 

accompanying the sample. 

14. Risk of Loss: HydroQual will use reasonable care to protect samples during storage, however, all samples are stored at the Client’s risk and the Client is responsible for obtaining appropriate insurance, if desired. The 

Client acknowledges that during the performance of the Services samples may be altered, lost, damaged or destroyed and the client forever releases HydroQual from any and all claims the Client may have for any loss or 

damage to the sample. 

15. Environmental: the Client must comply with all applicable environmental legislation, including labeling all hazardous samples to comply with Canada's Workplace Hazardous Materials Information System and the Alberta 

Transfer of Dangerous Goods regulations, and must provide appropriate material safety data sheets that include the nature of the hazard and a contact name and phone number to call for information. The Client shall 

defend, indemnify and hold harmless HydroQual for all loss or damages, including any fine or cost of complying with an order of any government authority, resulting from the Client’s breach of this paragraph. 

16. Hazardous Materials Disposal: HydroQual may return, at the Client’s cost, hazardous material to the Client for disposal. 

17. Hazardous Materials Surcharge: HydroQual may apply an additional surcharge for handling of hazardous samples or samples with Naturally Occurring Radioactive Materials (“NORM”), such as and including without 

limitation, H2S and CN. 

18. Sample Containers: HydroQual may ship sample containers to the Client’s location by the most cost effective means using HydroQual’s preferred courier suppliers, within the specified project timeline. Shipping will be 

charged back to the Client. 

19. Additional Charges: HydroQual may charge the Client:  

(a) for pick-up and delivery services when provided subject in each instance to a minimum charge of $50.00; and, 

(b) for rush service (processing samples and/or reporting). 

20. Large Bottle Orders: The Client shall provide HydroQual with not less than 24 hours’ notice for large bottle orders.  

21. Re-Tests: HydroQual reserves the right to re-test any samples that remain in HydroQual’s possession. Re-tests requested by the Client may be charged to Client and Client agrees to pay for such charges. 

22. Waiver: The Client is responsible for making any assessment regarding the suitability of the Services and the intended results for the Client’s purposes and waives any and all claims against HydroQual that the Client may 

have against HydroQual as a result of the interpretation of the results provided to the Client. The Client shall defend, indemnify and save harmless HydroQual for any and all claims made by any third party against 

HydroQual in respect of all losses however arising from the performance of the Services or the use of any report provided in the performance of the Services. 

23. LIMITATION OF LIABILITY: IN NO EVENT SHALL HYDROQUAL BE RESPONSIBLE FOR ANY CONSEQUENTIAL, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY OR PUNITIVE DAMAGES, WHETHER 

FORESEEABLE OR UNFORESEEABLE (INCLUDING CLAIMS FOR LOSS OF PROFITS OR REVENUE OR LOSSES CAUSED BY STOPPAGE OF OTHER WORK OR IMPAIRMENT OF OTHER ASSETS) INCURRED 

BY THE CLIENT ARISING OUT OF BREACH OR FAILURE OF EXPRESS OF IMPLIED WARRANTY, BREACH OF CONTRACT, BREACH OF WARRANTY, MISREPRESENTATION, NEGLIGENCE, STRICT LIABILITY 

IN TORT OR OTHERWISE. IN ANY EVENT, THE LIABILITY OF HYDROQUAL TO THE CLIENT SHALL BE LIMITED TO THE COST OF TESTING THE SAMPLE AS REQUESTED IN THE CHAIN OF CUSTODY 

UNDER WHICH THE SAMPLE WAS ORIGINALLY DEPOSITED. FOR THE PURPOSES OF THIS PARAGRAPH AND PARAGRAPHS 7, 14, 15, 22, AND 24, AS APPLICABLE, “HYDROQUAL” INCLUDES WITHOUT 

LIMITATIONS ITS DIRECTORS, OFFICERS, EMPLOYEES AND AFFILIATES AND THE “CLIENT” INCLUDES WITHOUT LIMITATION ANY THIRD PARTY THAT MAY HAVE A CLAIM AGAINST HYDROQUAL 

THROUGH THE CLIENT. 

24. Notice of Liability: Notwithstanding paragraph 23, HydroQual shall not be liable to the Client unless the Client provides notice in writing to HydroQual of such loss or damage, together with full particulars thereof, within 30 

days of the Client’s receipt of the report of the analysis of the sample giving rise to such liability. The provisions of this paragraph allocate the risk between the Client and HydroQual, and the fees to be paid by the Client to 

HydroQual reflect this allocation of any such risks and the limitations of liability in these General Terms and Conditions.  

25. Entire Agreement: These General Terms and Conditions, the Chain of Custody and price quotations constitute the entire agreement between the parties and supersede and take precedence over any terms and 

conditions contained in any documentation provided by the Client. HydroQual’s execution of any subsequent documentation from the Client only acknowledges receipt and not acceptance of any terms or conditions therein 

unless expressly stipulated otherwise by HydroQual. If there is a conflict between these General Terms and Conditions and any other document, these General Terms and Conditions prevail.  



MAXXAM JOB #: B658893
Received: 2016/07/19, 09:35

CERTIFICATE OF ANALYSIS

Your P.O. #: 441369

Report Date: 2016/07/28
Report #: R2224414

Version: 1 - Final

Attention:CHRIS STROICH

TECK COAL LIMITED
Bag Service 2000
421 Pine Avenue
Sparwood, BC
CANADA          V0B 2G0

WLC AWTFSite Location:

Sample Matrix: Water
# Samples Received: 1

Analytical MethodLaboratory Method
Date
Analyzed

Date
ExtractedQuantityAnalyses

EPS 1 RM14 2nd  edEENVSOP-001542016/07/20N/A1Daphnia magna Single Concentration-100%

Reference Method suffix “m” indicates test methods incorporate validated modifications from specific reference methods to improve performance.

* RPDs calculated using raw data. The rounding of final results may result in the apparent difference.

Encryption Key

Please direct all questions regarding this Certificate of Analysis to your Project Manager.
Micheline Piche, Project Manager
Email: MPiche@maxxam.ca
Phone# (780) 577-7100
==================================================================== 
This report has been generated and distributed using a secure automated process.
Maxxam has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per section 5.10.2 of ISO/IEC 17025:2005(E), 
signing the reports.  For Service Group specific validation please refer to the Validation Signature Page. 

Total Cover Pages : 1
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Maxxam Job #: B658893
Report Date: 2016/07/28

TECK COAL LIMITED

WLC AWTFSite Location:

Your P.O. #: 441369
Sampler Initials: GF

RESULTS OF CHEMICAL ANALYSES OF  WATER

8334874ATTACHED%Mortality

Daphnia Magna Bioassay

QC Batch
WL_BFWB_OUT_SP21_2016

0718_N
UNITS

2016/07/18
 09:59

Sampling Date

PB2468Maxxam ID
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Maxxam Job #: B658893
Report Date: 2016/07/28

TECK COAL LIMITED

WLC AWTFSite Location:

Your P.O. #: 441369
Sampler Initials: GF

GENERAL COMMENTS

Each temperature is the average of up to three cooler temperatures taken at receipt

8.7°CPackage 1

Results relate only to the items tested.
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Maxxam Job #: B658893
Report Date: 2016/07/28

TECK COAL LIMITED

WLC AWTFSite Location:

Your P.O. #: 441369
Sampler Initials: GF

VALIDATION SIGNATURE PAGE

The analytical data and all QC contained in this report were reviewed and validated by the following individual(s).

Joshua Baker, B.Sc., Senior Analyst

Maxxam has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per section 5.10.2 of ISO/IEC
17025:2005(E), signing the reports.  For Service Group specific validation please refer to the Validation Signature Page.
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RESULTS OF DAPHNIA MAGNA SINGLE CONCENTRATION-100%

TECK COAL LIMITED, Sparwood 3248Client :

Client Project Name & Number:

Job Number: B658893

WLC AWTF Sample Number: PB2468-01

Test Result:

Statistical Method:048 hrs Mortality %

Mean percent mortality: Sample Control         0          0

2-6°C

1 L

Jul 18, 2016 09:59 AM

Analysis Start :

End :

Jul 20, 2016 08:01 AM

Jul 22, 2016 08:35 AM

clear, colourlessDescription:

Sample Collected By:

Sample Received: Volume Received:

Sample Collected:

Dissolved Oxygen: 8.3 mg/L

Temperature :

pH: 7.3

1463 µS/cm

17 °C

1000 mg CaCO 3/L

N/AGF

Jul 19, 2016 09:35 AM

Sample Conductance:

Hardness:

Site Collection:

9 °CTemp.Upon Arrival:

Storage:

Sampling Method : N/A

Sample Name : WL_BFWB_OUT_SP21_20160718_N Sample Matrix : Water

Sample Prior to Analysis:

0000100

0000100

0000100

00000

00000

00000

48 hrs48 hrs48 hrs48 hrs % vol/vol

Immobility
(%)

Immobility
(#)

Mortality
(%)

Mortality
(#)

 Concentration

7.215037.92100008.015587.420100

7.415058.02000008.115597.420100

7.214988.02000008.115517.420100

7.63718.02000007.83667.9210

7.43688.02000007.83667.9210

7.73698.01900007.83647.9210

48 hrs48 hrs48 hr48 hrs24 hrs24 hrs24 hrs24 hrsStartStartStartStart % vol/vol

Dissolved
Oxygen
(mg/L)

Conductivity
(uS/cm)

pH
(pH)

Temperature
(°C)

Immobility
(%)

Immobility
(#)

Mortality
(%)

Mortality
(#)

Dissolved
Oxygen
(mg/L)

Conductivity
(uS/cm)

pH
(pH)

Temperature
(°C)

 Concentration

Other parameters available on request.160 mg/L CaCO3Hardness:

City of Edmonton dechlorinated tap waterCulture/Control/Dilution Water:

NoneComments :

Test concentration :

Photoperiod :

Pre-aeration Time : Rate of Pre-aeration :

Test Hardness Adjusted :

0,0,0,100,100,100 (% vol/vol)

25-50 mL/min/L

No

16:8 (light: dark)

0 min

Test pH Adjusted: No

15.0 mL/Daphnia

Total # of Organisms Used :

Vessel Volume :Test Volume : 150 mL

Test Temperature :

Organisms per Vessel : 10

60

Loading Density :

20 ± 2 °C

225 mL

Test Conditions

Culture Temperature :

Pseudokirchnriella and YTC at a ratio of 2 mL/L of culture daily. New cultures weekly, 63 daphnids
distributed into 6 culture vessels and 3 reproductive vessels.

% Mortality within 7 days :

26.9<24 hrs

1.6

Time To First Brood :

Daphnia magna

8 Days

Average Brood Size :

16:8 (light: dark)

Source : In House Culture

20 ± 2 °C

Culture Diet

Culture Photoperiod :

Test Organism :

Age at Test Initiation :

www.maxxam.caMaxxam Analytics 9331 - 48th Street, Edmonton, Alberta  T6B 2R4  Tel: (780) 577-7100  Fax: (780) 450-4187
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RESULTS OF DAPHNIA MAGNA SINGLE CONCENTRATION-100%

TECK COAL LIMITED, Sparwood 3248Client :

Client Project Name & Number:

Job Number: B658893

WLC AWTF Sample Number: PB2468-01

0,1.25,2.5,5,10,20 g/L6.52 (5.09, 8.36) g/L Concentration :Historical Mean LC50 (warning limits) :

Binomial7.07 (5.00, 10.0)g/L Statistical Method :Test Endpoint 48 hrs LC50 (95% confidence interval) :

Jul 14, 2016Test Date:Sodium ChlorideReference chemical:

NoneMethod Deviations:

EPS 1/RM/14Test Method

The results contained in this report refer only to the testing of the sample submitted. This report may not be reproduced, except in its
entirety, without the written approval of the laboratory.

Note:

Date: Jul 28, 2016 10:55 AM

Analyst :

Verified By :

Andrea Rowe, Chelsea Tessier, Natasha Mouck

Joshua Baker, Senior Analyst

www.maxxam.caMaxxam Analytics 9331 - 48th Street, Edmonton, Alberta  T6B 2R4  Tel: (780) 577-7100  Fax: (780) 450-4187
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ATTN:  Thomas Davidson Received: 2016/07/19
Teck Coal Ltd. Report Date: 2016/07/28
15 Km North HWY 43 Version: FINAL
Sparwood, British Columbia
Canada  V0B 2G0  

TEC164
16-0859
PO # 430571

Senior Verifier

Test Report
Client:
Reference:
Billing:



Trout (Single Concentration)  
Test Report

Page 1 of 14

Client: TEC164
Reference: 16-0859-01-TRS

Client: Teck Coal Ltd.; operation WLC AWTF

Sample: WL_BFWB_OUT_SP21_20160718_N

Collection: collected on 2016/07/18 at 0900 by JT
Receipt: received on 2016/07/19 at 1010 by MC

Containers:

Description: type: water,  collection method: grab

Test:  started on 2016/07/20 ; ended on 2016/07/24

Result:

Sample Client Mortality Comment
Code (%)

control lab control 0
100% 0 none 

Senior Verifier

received 4 x 20 L carboys / 4 x 1 L bottles at 12 °C, in 
good condition with no seals and no initials

The test data and results are authorized and verified correct.

WL_BFWB_OUT_S
P21_20160718_N
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Result Summary



Trout (Single Concentration)  
Test Report

Page 2 of 14

Client: TEC164
Reference: 16-0859-01-TRS

Method: Biological Test Method: Reference Method for Determining Acute Lethality of 
Effluents to Rainbow Trout, 2000. Environment Canada, EPS 1/RM/13. 
Second Edition (2000; amended May 2007 and February 2016).

Test type: Trout 96-h Static Acute Test (WTR-ME-041)
Species: Oncorhynchus mykiss

Organism source: Miracle Springs (Batch 20160615TR)
Acclimation: 35 days (must be > 2 weeks)

Stock mortality: 0% (seven days preceding testing)

Sample initial chemistry: pH: 7.6;   EC: 1966 (µS/cm @ 25°C);   DO: 8.4 (mg/L);   temperature: 19 °C
hardness (mg CaC03/L): 1024;   colour: colourless;   odour: -

Sample holding time: 2 days  (must be ≤ 5 days)
Sample storage: 4 ± 2°C in darkness

Test vessel: The test was conducted in 22 L plastic pails with polyethylene liners 
Test volume: 20 Litres (depth of solution in each test vessel  ≥15cm)

Sample pre-treatment: All test solutions and controls were pre-aerated for 30 minutes at 6.5 ±1 mL/min/L
Dissolved oxygen in full strength sample was 8.7 mg/L after pre-aeration
The sample was not filtered or pH adjusted prior to or during testing

Loading density: 0.175 g/Litre (must be ≤ 0.5 g/Litre)
Control water: Dechlorinated City of Calgary water acclimated to test conditions

Test concentrations: Undiluted sample plus a negative control
Test replicates: One replicate per treatment; 10 fish per replicate

Feeding: Fish are not fed 24 hours before test initiation and no feeding during test
Measurements: pH, conductivity, dissolved oxygen and temperature measured at test

initiation and termination
Aeration: All treatments aerated at 6.5 ±1 mL/min/L by oil-free compressed air

passed through airline tubes connected to disposable air stones 
Lighting: Overhead full spectrum fluorescent lights

Photoperiod: 16h light:8h dark
Test temperature: 15 ± 1°C

Endpoint: Mortality, % mortality at 96-h
Test validity: The control had 100% survival (must ≥ 90%)

The control had 0 percent (%) stressed behaviour (must ≤ 10%)
Reference toxicant: 96-h test with Potassium Chloride (KCl) initiated July 3, 2016; current results

(96-h LC50 and 95% confidence limits) = 0.41 (0.34-0.48) log (g/L KCl)
historical results: 
(96-h LC50 and 95% confidence limits) = 0.53 (0.38-0.68) log (g/L KCl)

Note: Outlined sections are protocol deviations explained on the comment page; v/v, volume per volume

Test Conditions



Trout (Single Concentration)  
Test Report

Page 3 of 14

Client: TEC164
Reference: 16-0859-01-TRS

Test Log:

0 1220
1 0820
2 0840
3 0850
4 1415

Chemistry:
Conc. (%) control 100

Day

0 8.0 8.1
4 8.3 8.3

Conductivity (µS/cm @ 25°C)
0 459 1859
4 462 1587

Dissolved Oxygen (mg/L)
0 8.7 8.7
4 8.6 8.7

0 15 15
4 15 15

Number Alive (In brackets number stressed):
Conc. (%) control 100

Day
0 10 10
1 10 10
2 10 10
3 10 10
4 10 10

4 0 0

4 0 0
Stressed (%)

2016/07/23 EP
2016/07/22 JW

2016/07/24 JN/EP

pH (units)

Temperature (oC)

Mortality (%)

2016/07/20 EP
2016/07/21 LC

Date Day Time Technician

Test Data



Trout (Single Concentration)  
Test Report

Page 4 of 14

Client: TEC164
Reference: 16-0859-01-TRS

Biology Summary Tables:

1 2.7 0.2 control 3.5
2 3.6 0.6 100 3.8
3 2.7 0.2
4 2.8 0.2
5 3.1 0.4
6 3.2 0.4
7 2.6 0.2
8 3.9 0.7
9 3.0 0.3
10 3.2 0.3

average 3.1 0.4
sd 0.4 0.2

cv(%) 13.6 50.8
Notes: nd, not done; na, not applicable; 
sd, standard deviation; cv(%), coefficient 
of variation

Test Result Comments:
None

Data Analysis:
None

Protocol Deviations:
None

Group Wet 
Weight (g)

Control 
Fish

Length 
(cm)

Wet 
Weight(g) Sample

Test Data

Comments/Statistics



Daphnia  (Single Concentration)
Test Report 

Page 5 of 14

Client: TEC164
Reference: 16-0859-01-DAS

Client: Teck Coal Ltd.; operation WLC AWTF

Sample: WL_BFWB_OUT_SP21_20160718_N

Collection: collected on 2016/07/18 at 0900 by JT
Receipt: received on 2016/07/19 at 1010 by MC

Containers:

Description: type: water,  collection method: grab

Test: started on 2016/07/19 ; ended on 2016/07/21

Result:

Sample Client Comment    
Code Mortality (%)  Immobility (%)

control lab control 0 0   
100 0 0 none

Notes: sd, sample standard deviation; cv, coefficient of variation; nd, not done; na, not applicable;

 

 

Senior Verifier

Average

received 4 x 20 L carboys / 4 x 1 L bottles at 12 
°C, in good condition with no seals and no 

The test data and results are authorized and verified correct.
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Result Summary



Daphnia  (Single Concentration)
Test Report 

Page 6 of 14

Client: TEC164
Reference: 16-0859-01-DAS

Method: Biological Test method: Reference Method for Determining Acute Lethality of 
Effluents to Daphnia magna , 2000. Environ. Can., EPS 1/RM/14. 
Second Edition. (December 2000; amended February 2016)

Test type: Daphnia  48-h Static Acute Test (WTR-ME-015)
Species: Daphnia magna

Age: < 24 hours old 
Organism source: in-house culture

Stock mortality: 0%
Culture brood data: 8 days to first brood

25 neonates per average brood

Sample initial chemistry: pH: 7.6;   EC: 1966 (µS/cm @ 25°C);   DO: 8.4 (mg/L);   temperature: 19 °C
hardness (mg CaC03/L): 1024;   colour: colourless;   odour: -

Sample holding time: 1 day  (must be ≤ 5 days)
Sample storage: 4 ± 2°C in darkness

Test vessel: 375 mL glass jars
Test volume: 150 mL

Sample pre-treatment: The sample was not filtered or pH adjusted prior to or during testing
The sample was pre-aerated for 0 minutes (rate of 37.5 ± 12.5 mL/min.L-1)
The hardness of the sample was not adjusted (mg CaCO3/L) prior to or during
testing

Loading density: One daphnid/15 mL (must ≤ 1 organism/15 mL)
Control water: Moderately hard reconstituted water supplemented with vitamin B12 (2 µg/L)

and Na2SeO4 (2 µg/L)

The hardness of the control/dilution water was 82 mg CaCO3/L
Test concentrations: Undiluted sample plus a negative control

Test replicates: Three replicates per treatment, 10 daphnids per replicate
Feeding: None
Aeration: None

Measurements: pH, conductivity, dissolved oxygen and temperature at test initiation and
termination

Lighting: Cool white fluorescent lights
Photoperiod: 16h light:8h dark

Test temperature: 20 ± 2°C

Note: Outlined sections are protocol deviations explained on the comment page 

Test Conditions

 



Daphnia  (Single Concentration)
Test Report 

Page 7 of 14

Client: TEC164
Reference: 16-0859-01-DAS

Endpoint: Mortality, % mortality at 48-h
Immobility, % immobility at 48-h

Test validity: The control had 100% survival (must ≥ 90%)
Control had 0% abnormal behaviour (must ≤ 10%), e.g. immobility 

Reference toxicant: 48-h test with NaCl initiated July 18, 2016 current results
(48-h LC50 and 95% confidence limits) = 0.74 (0.70-0.77) log (g/L NaCl)
historical results:
(48-h LC50 and 95% confidence limits) = 0.75 (0.65-0.85) log (g/L NaCl)

Note: Outlined sections are protocol deviations explained on the comment page 

Test Conditions



Daphnia  (Single Concentration)
Test Report 
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Client: TEC164
Reference: 16-0859-01-DAS

Test Log:

2016/07/19 0 1440
2016/07/20 1 0935
2016/07/21 2 1025

Chemistry: 
Conc (%) control 100
replicate a b c a b c

Day pH (units)
0 7.6 7.7 7.7 7.5 7.5 7.5
2 7.9 7.9 7.9 7.9 8.0 8.0

Conductivity (µS/cm @ 25°C)
0 356 362 364 1958 1997 2060
2 319 333 333 1599 1696 1676

Dissolved Oxygen (mg/L)
0 8.0 7.9 8.0 8.3 8.1 8.1
2 7.6 7.7 7.7 7.7 7.7 7.7

Temperature (oC)
0 20 19 19 18 18 18
2 21 21 21 21 21 20

Biology:
Conc (%) control 100
replicate a b c a b c

Day Number Alive and Behavior (behavior is in brackets) 
1 10 10 10 10 (1D) 10 (2D) 10 (1D)
2 10 10 10 10 10 (2D) 10 (1D)

Notes: F, floating; I, immobile; B, stuck on bubble; D, caught in debris

Mortality (%)
2 0 0 0 0 0 0

Immobility (%)
2 0 0 0 0 0 0

JW
JW

Date Technician

EP/JW

Day Time

Test Data



Daphnia  (Single Concentration)
Test Report 
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Client: TEC164
Reference: 16-0859-01-DAS

Test Result Comments:
None

Data Analysis:
None

Protocol Deviations:
None

Comments/Statistics



Daphnia  (Single Concentration)
Test Report 

Page 10 of 14

Client: TEC164
Reference: 16-0859-01-DAS

Client: Teck Coal Ltd.; operation WLC AWTF

Sample: WL_BFWB_OUT_SP21_20160718_N

Collection: collected on 2016/07/18 at 0900 by JT
Receipt: received on 2016/07/19 at 1010 by MC

Containers:

Description: type: water,  collection method: grab

Test: started on 2016/07/19 ; ended on 2016/07/21

Result:

Sample Client Comment    
Code Mortality (%)  Immobility (%)

control lab control 0 0   
100 0 0 none

Notes: sd, sample standard deviation; cv, coefficient of variation; nd, not done; na, not applicable;

 

 

received 4 x 20 L carboys / 4 x 1 L bottles at 12 
°C, in good condition with no seals and no 

Average

The test data and results are authorized and verified correct.

Senior Verifier
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Result Summary



Daphnia  (Single Concentration)
Test Report 
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Client: TEC164
Reference: 16-0859-01-DAS

Method: Biological Test method: Reference Method for Determining Acute Lethality of 
Effluents to Daphnia magna , 2000. Environ. Can., EPS 1/RM/14. 
Second Edition. (December 2000; amended February 2016)

Test type: Daphnia  48-h Static Acute Test (WTR-ME-015)
Species: Daphnia magna

Age: < 24 hours old 
Organism source: in-house culture

Stock mortality: 0%
Culture brood data: 8 days to first brood

25 neonates per average brood

Sample initial chemistry: pH: 7.6;   EC: 1966 (µS/cm @ 25°C);   DO: 8.4 (mg/L);   temperature: 19 °C
hardness (mg CaC03/L): 1024;   colour: colourless;   odour: -

Sample holding time: 1 day  (must be ≤ 5 days)
Sample storage: 4 ± 2°C in darkness

Test vessel: 375 mL glass jars 
Test volume: 150 mL

Sample pre-treatment: The sample was not filtered or pH adjusted prior to or during testing
The sample was pre-aerated for 0 minutes (rate of 37.5 ± 12.5 mL/min.L-1)
The hardness of the sample was not adjusted (mg CaCO3/L) prior to or during
testing

Loading density: One daphnid/15 mL (must ≤ 1 organism/15 mL)
Control water: Moderately hard reconstituted water supplemented with vitamin B12 (2 µg/L)

and Na2SeO4 (2 µg/L)

The hardness of the control/dilution water was 82 mg CaCO3/L
Test concentrations: Undiluted sample plus a negative control

Test replicates: Three replicates per treatment, 10 daphnids per replicate
Feeding: None
Aeration: None

Measurements: pH, conductivity, dissolved oxygen and temperature at test initiation and
termination

Lighting: Cool white fluorescent lights
Photoperiod: 16h light:8h dark

Test temperature: 10 ± 2°C

Note: Outlined sections are protocol deviations explained on the comment page 

Test Conditions

 



Daphnia  (Single Concentration)
Test Report 

Page 12 of 14

Client: TEC164
Reference: 16-0859-01-DAS

Endpoint: Mortality, % mortality at 48-h
Immobility, % immobility at 48-h

Test validity: The control had 100% survival (must ≥ 90%)
Control had 0% abnormal behaviour (must ≤ 10%), e.g. immobility 

Reference toxicant: 48-h test with NaCl initiated July 18, 2016 current results
(48-h LC50 and 95% confidence limits) = 0.74 (0.70-0.77) log (g/L NaCl)
historical results:
(48-h LC50 and 95% confidence limits) = 0.75 (0.65-0.85) log (g/L NaCl)

Note: Outlined sections are protocol deviations explained on the comment page 

Test Conditions



Daphnia  (Single Concentration)
Test Report 
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Client: TEC164
Reference: 16-0859-01-DAS

Test Log:

2016/07/19 0 1445
2016/07/20 1 0935
2016/07/21 2 1025

Chemistry: 
Conc (%) control 100
replicate a b c a b c

Day pH (units)
0 7.7 7.8 7.8 7.5 7.5 7.6
2 7.4 7.4 7.5 8.1 8.2 8.2

Conductivity (µS/cm @ 25°C)
0 366 372 366 1904 2050 2110
2 320 330 333 1667 1795 1817

Dissolved Oxygen (mg/L)
0 8.1 8.2 8.2 8.6 8.8 8.9
2 8.8 8.8 8.9 8.9 9.1 9.1

Temperature (oC)
0 12 12 12 12 11 11
2 11 11 11 11 11 11

Biology:
Conc (%) control 100
replicate a b c a b c

Day Number Alive and Behavior (behavior is in brackets) 
1 10 10 10 10 (1D) 10 10 (1D)
2 10 10 10 10 10 10 (1D)

Notes: F, floating; I, immobile; B, stuck on bubble; D, caught in debris

Mortality (%)
2 0 0 0 0 0 0

Immobility (%)
2 0 0 0 0 0 0

JW
JW

Date Day Time Technician

EP/JW

Test Data



Daphnia  (Single Concentration)
Test Report 
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Client: TEC164
Reference: 16-0859-01-DAS

Test Result Comments:
None

Data Analysis:
None

Protocol Deviations:
The test was performed at 10 + 2 as per the client's request.

Comments/Statistics



GENERAL TERMS AND CONDITIONS: 

These terms and conditions are incorporated into and form part of the Chain of Custody between HydroQual Laboratories Ltd. (“HydroQual”) and the party named in the Chain of 

Custody (the “Client”). 

1. Definitions: Capitalized terms shall have the definition ascribed as such in these General Terms and Conditions and the Chain of Custody. 

2. The Services: HydroQual will provide the Services to the Client as listed and described in the Chain of Custody.  

3. Prices: HydroQual may review and change all prices, fees, surcharges or other charges as set out in proposals and/or price quotations if there are changes to HydroQual’s cost beyond HydroQual’s control, including 

changes in legislative requirements, Client variations of sample numbers and Client requests for changes to standard reporting requirements. Notwithstanding condition 3, all quotations are reviewed and updated on a 

yearly basis.  

4. Payment Terms: The Client shall pay HydroQual within 30 days of the invoice date as provided by HydroQual. HydroQual may, for reasonable business reasons, require the Client to arrange for payment in advance. 

5. Quotation Numbers: The Client shall provide the proposal and/or price quotation number to HydroQual (where applicable) to ensure correct pricing. 

6. Taxes: Applicable taxes are not included in prices, surcharges and additional fees and will be added at the time of invoicing. 

7. No Guarantee of Results: The Client is responsible for informing itself on the limitation of the results and acknowledges that the results are not guaranteed. 

8. Standard of Care: HydroQual will use reasonable care and diligence as required by the laws of the province or territory where the sample is tested, subject to that level of care and skill ordinarily exercised by other 

laboratories currently practicing under similar conditions in the same locality, subject to the time limits and financial, physical or other constraints applicable to the Services. No warranty, express or implied, is made. 

9. Storage: Where possible, HydroQual will store samples until a final report is issued to the Client, after which time HydroQual may discard the sample. 

10. Holds: If the Client requests a sample be placed on hold, HydroQual will store the sample for the mutually agreed upon written time and price, after which HydroQual will invoice the Client and discard the sample. 

11. Archives: If the Client requests a sample be archived, HydroQual will store the sample for  a mutually agreed upon written time frame and price, after which HydroQual will invoice the Client and discard the sample. 

12. Handling Protocol: Legal sample handling protocol must be arranged, and provided in writing, before samples are collected. HydroQual will provide a price quotation for legal sample protocol. Samples processed under 

legal protocol are stored indefinitely, subject to a storage charge as advised by HydroQual. 

13. Samples: The quality, condition, content and source of samples stored and tested are not known to HydroQual except as declared and described on the Chain of Custody  completed and submitted by the Client and 

accompanying the sample. 

14. Risk of Loss: HydroQual will use reasonable care to protect samples during storage, however, all samples are stored at the Client’s risk and the Client is responsible for obtaining appropriate insurance, if desired. The 

Client acknowledges that during the performance of the Services samples may be altered, lost, damaged or destroyed and the client forever releases HydroQual from any and all claims the Client may have for any loss or 

damage to the sample. 

15. Environmental: the Client must comply with all applicable environmental legislation, including labeling all hazardous samples to comply with Canada's Workplace Hazardous Materials Information System and the Alberta 

Transfer of Dangerous Goods regulations, and must provide appropriate material safety data sheets that include the nature of the hazard and a contact name and phone number to call for information. The Client shall 

defend, indemnify and hold harmless HydroQual for all loss or damages, including any fine or cost of complying with an order of any government authority, resulting from the Client’s breach of this paragraph. 

16. Hazardous Materials Disposal: HydroQual may return, at the Client’s cost, hazardous material to the Client for disposal. 

17. Hazardous Materials Surcharge: HydroQual may apply an additional surcharge for handling of hazardous samples or samples with Naturally Occurring Radioactive Materials (“NORM”), such as and including without 

limitation, H2S and CN. 

18. Sample Containers: HydroQual may ship sample containers to the Client’s location by the most cost effective means using HydroQual’s preferred courier suppliers, within the specified project timeline. Shipping will be 

charged back to the Client. 

19. Additional Charges: HydroQual may charge the Client:  

(a) for pick-up and delivery services when provided subject in each instance to a minimum charge of $50.00; and, 

(b) for rush service (processing samples and/or reporting). 

20. Large Bottle Orders: The Client shall provide HydroQual with not less than 24 hours’ notice for large bottle orders.  

21. Re-Tests: HydroQual reserves the right to re-test any samples that remain in HydroQual’s possession. Re-tests requested by the Client may be charged to Client and Client agrees to pay for such charges. 

22. Waiver: The Client is responsible for making any assessment regarding the suitability of the Services and the intended results for the Client’s purposes and waives any and all claims against HydroQual that the Client may 

have against HydroQual as a result of the interpretation of the results provided to the Client. The Client shall defend, indemnify and save harmless HydroQual for any and all claims made by any third party against 

HydroQual in respect of all losses however arising from the performance of the Services or the use of any report provided in the performance of the Services. 

23. LIMITATION OF LIABILITY: IN NO EVENT SHALL HYDROQUAL BE RESPONSIBLE FOR ANY CONSEQUENTIAL, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY OR PUNITIVE DAMAGES, WHETHER 

FORESEEABLE OR UNFORESEEABLE (INCLUDING CLAIMS FOR LOSS OF PROFITS OR REVENUE OR LOSSES CAUSED BY STOPPAGE OF OTHER WORK OR IMPAIRMENT OF OTHER ASSETS) INCURRED 

BY THE CLIENT ARISING OUT OF BREACH OR FAILURE OF EXPRESS OF IMPLIED WARRANTY, BREACH OF CONTRACT, BREACH OF WARRANTY, MISREPRESENTATION, NEGLIGENCE, STRICT LIABILITY 

IN TORT OR OTHERWISE. IN ANY EVENT, THE LIABILITY OF HYDROQUAL TO THE CLIENT SHALL BE LIMITED TO THE COST OF TESTING THE SAMPLE AS REQUESTED IN THE CHAIN OF CUSTODY 

UNDER WHICH THE SAMPLE WAS ORIGINALLY DEPOSITED. FOR THE PURPOSES OF THIS PARAGRAPH AND PARAGRAPHS 7, 14, 15, 22, AND 24, AS APPLICABLE, “HYDROQUAL” INCLUDES WITHOUT 

LIMITATIONS ITS DIRECTORS, OFFICERS, EMPLOYEES AND AFFILIATES AND THE “CLIENT” INCLUDES WITHOUT LIMITATION ANY THIRD PARTY THAT MAY HAVE A CLAIM AGAINST HYDROQUAL 

THROUGH THE CLIENT. 

24. Notice of Liability: Notwithstanding paragraph 23, HydroQual shall not be liable to the Client unless the Client provides notice in writing to HydroQual of such loss or damage, together with full particulars thereof, within 30 

days of the Client’s receipt of the report of the analysis of the sample giving rise to such liability. The provisions of this paragraph allocate the risk between the Client and HydroQual, and the fees to be paid by the Client to 

HydroQual reflect this allocation of any such risks and the limitations of liability in these General Terms and Conditions.  

25. Entire Agreement: These General Terms and Conditions, the Chain of Custody and price quotations constitute the entire agreement between the parties and supersede and take precedence over any terms and 

conditions contained in any documentation provided by the Client. HydroQual’s execution of any subsequent documentation from the Client only acknowledges receipt and not acceptance of any terms or conditions therein 

unless expressly stipulated otherwise by HydroQual. If there is a conflict between these General Terms and Conditions and any other document, these General Terms and Conditions prevail.  



MAXXAM JOB #: B661317
Received: 2016/07/26, 09:30

CERTIFICATE OF ANALYSIS

Your P.O. #: 441369

Report Date: 2016/08/04
Report #: R2228997

Version: 1 - Final

Attention:CHRIS STROICH

TECK COAL LIMITED
Bag Service 2000
421 Pine Avenue
Sparwood, BC
CANADA          V0B 2G0

WLC AWTFSite Location:

Sample Matrix: Water
# Samples Received: 1

Analytical MethodLaboratory Method
Date
Analyzed

Date
ExtractedQuantityAnalyses

EPS 1 RM14 2nd  edEENVSOP-001542016/07/27N/A1Daphnia magna Single Concentration-100%

Reference Method suffix “m” indicates test methods incorporate validated modifications from specific reference methods to improve performance.

* RPDs calculated using raw data. The rounding of final results may result in the apparent difference.

Encryption Key

Please direct all questions regarding this Certificate of Analysis to your Project Manager.
Micheline Piche, Project Manager
Email: MPiche@maxxam.ca
Phone# (780) 577-7100
==================================================================== 
This report has been generated and distributed using a secure automated process.
Maxxam has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per section 5.10.2 of ISO/IEC 17025:2005(E), 
signing the reports.  For Service Group specific validation please refer to the Validation Signature Page. 
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Maxxam Job #: B661317
Report Date: 2016/08/04

TECK COAL LIMITED

WLC AWTFSite Location:

Your P.O. #: 441369
Sampler Initials: KA

RESULTS OF CHEMICAL ANALYSES OF  WATER

8342893ATTACHED%Mortality

Daphnia Magna Bioassay

QC Batch
WL_BFWB_OUT_SP21_2016

0725_N
UNITS

2016/07/25
 09:00

Sampling Date

PC4087Maxxam ID
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Maxxam Job #: B661317
Report Date: 2016/08/04

TECK COAL LIMITED

WLC AWTFSite Location:

Your P.O. #: 441369
Sampler Initials: KA

GENERAL COMMENTS

Each temperature is the average of up to three cooler temperatures taken at receipt

14.7°CPackage 1

Results relate only to the items tested.
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Maxxam Job #: B661317
Report Date: 2016/08/04

TECK COAL LIMITED

WLC AWTFSite Location:

Your P.O. #: 441369
Sampler Initials: KA

VALIDATION SIGNATURE PAGE

The analytical data and all QC contained in this report were reviewed and validated by the following individual(s).

Joshua Baker, B.Sc., Senior Analyst

Maxxam has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per section 5.10.2 of ISO/IEC
17025:2005(E), signing the reports.  For Service Group specific validation please refer to the Validation Signature Page.
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RESULTS OF DAPHNIA MAGNA SINGLE CONCENTRATION-100%

TECK COAL LIMITED, Sparwood 3248Client :

Client Project Name & Number:

Job Number: B661317

WLC AWTF Sample Number: PC4087-01

Test Result:

Statistical Method:048 hrs Mortality %

Mean percent mortality: Sample Control         0          0

2-6°C

1 L

Jul 25, 2016 09:00 AM

Analysis Start :

End :

Jul 27, 2016 09:21 AM

Jul 29, 2016 09:52 AM

clearDescription:

Sample Collected By:

Sample Received: Volume Received:

Sample Collected:

Dissolved Oxygen: 8.0 mg/L

Temperature :

pH: 7.3

1571 µS/cm

17 °C

1200 mg CaCO 3/L

N/AKA

Jul 26, 2016 09:30 AM

Sample Conductance:

Hardness:

Site Collection:

15 °CTemp.Upon Arrival:

Storage:

Sampling Method : N/A

Sample Name : WL_BFWB_OUT_SP21_20160725_N Sample Matrix : Water

Sample Prior to Analysis:

0000100

0000100

0000100

00000

00000

00000

48 hrs48 hrs48 hrs48 hrs % vol/vol

Immobility
(%)

Immobility
(#)

Mortality
(%)

Mortality
(#)

 Concentration

7.315707.82000008.116547.519100

7.215617.82000008.116537.519100

7.315437.92000008.016537.520100

7.84018.12000007.84077.9210

7.74038.12000007.84077.9210

7.83968.22000007.84047.9210

48 hrs48 hrs48 hr48 hrs24 hrs24 hrs24 hrs24 hrsStartStartStartStart % vol/vol

Dissolved
Oxygen
(mg/L)

Conductivity
(uS/cm)

pH
(pH)

Temperature
(°C)

Immobility
(%)

Immobility
(#)

Mortality
(%)

Mortality
(#)

Dissolved
Oxygen
(mg/L)

Conductivity
(uS/cm)

pH
(pH)

Temperature
(°C)

 Concentration

Other parameters available on request.200 mg/L CaCO3Hardness:

City of Edmonton dechlorinated tap waterCulture/Control/Dilution Water:

NoneComments :

Test concentration :

Photoperiod :

Pre-aeration Time : Rate of Pre-aeration :

Test Hardness Adjusted :

0,0,0,100,100,100 (% vol/vol)

25-50 mL/min/L

No

16:8 (light: dark)

0 min

Test pH Adjusted: No

15.0 mL/Daphnia

Total # of Organisms Used :

Vessel Volume :Test Volume : 150 mL

Test Temperature :

Organisms per Vessel : 10

60

Loading Density :

20 ± 2 °C

225 mL

Test Conditions

Culture Temperature :

Pseudokirchnriella and YTC at a ratio of 2 mL/L of culture daily. New cultures weekly, 63 daphnids
distributed into 6 culture vessels and 3 reproductive vessels.

% Mortality within 7 days :

24.2<24 hrs

0

Time To First Brood :

Daphnia magna

8 Days

Average Brood Size :

16:8 (light: dark)

Source : In House Culture

20 ± 2 °C

Culture Diet

Culture Photoperiod :

Test Organism :

Age at Test Initiation :

www.maxxam.caMaxxam Analytics 9331 - 48th Street, Edmonton, Alberta  T6B 2R4  Tel: (780) 577-7100  Fax: (780) 450-4187
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RESULTS OF DAPHNIA MAGNA SINGLE CONCENTRATION-100%

TECK COAL LIMITED, Sparwood 3248Client :

Client Project Name & Number:

Job Number: B661317

WLC AWTF Sample Number: PC4087-01

0,1.25,2.5,5,10,20 g/L6.52 (5.09, 8.36) g/L Concentration :Historical Mean LC50 (warning limits) :

Binomial7.07 (5.00, 10.0)g/L Statistical Method :Test Endpoint 48 hrs LC50 (95% confidence interval) :

Jul 14, 2016Test Date:Sodium ChlorideReference chemical:

NoneMethod Deviations:

EPS 1/RM/14Test Method

The results contained in this report refer only to the testing of the sample submitted. This report may not be reproduced, except in its
entirety, without the written approval of the laboratory.

Note:

Date: Aug 04, 2016 03:17 PM

Analyst :

Verified By :

Andrea Rowe, Arthur Juan Mathias, Chelsea Tessier

Joshua Baker, Senior Analyst

www.maxxam.caMaxxam Analytics 9331 - 48th Street, Edmonton, Alberta  T6B 2R4  Tel: (780) 577-7100  Fax: (780) 450-4187
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ATTN:  Thomas Davidson Received: 2016/07/26
Teck Coal Ltd. Report Date: 2016/08/15
15 Km North HWY 43 Version: FINAL
Sparwood, British Columbia
Canada  V0B 2G0  

TEC164
16-0893 Re Test
411634

Senior Verifier

Test Report
Client:
Reference:
Billing:



Trout (Single Concentration)  
Test Report

Page 1 of 4

Client: TEC164
Reference: 16-0893-01-TRS

RE-TEST
Client: Teck Coal Ltd.; operation WLC AWTF

Sample: WL_BFWB_OUT_SP21_20160725_N

Collection: collected on 2016/07/25 at 0900 by not given
Receipt: received on 2016/07/26 at 1000 by MC

Containers:

Description: type: water,  collection method: grab

Test: started on 2016/08/03 ; ended on 2016/08/07

Result:

Sample Client Mortality Comment
Code (%)

control lab control 0
100% 0 none 

received 4 x 20 L carboy / 4 x 1 L bottle at 12 °C, in 
good condition with no seals and no initials

WL_BFWB_OUT_S
P21_20160725_N

The test data and results are authorized and verified correct.

Senior Verifier
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Result Summary



Trout (Single Concentration)  
Test Report

Page 2 of 4

Client: TEC164
Reference: 16-0893-01-TRS

RE-TEST

Method: Biological Test Method: Reference Method for Determining Acute Lethality of 
Effluents to Rainbow Trout, 2000. Environment Canada, EPS 1/RM/13. 
Second Edition (2000; amended May 2007 and February 2016).

Test type: Trout 96-h Static Acute Test (WTR-ME-041)
Species: Oncorhynchus mykiss

Organism source: Miracle Springs (Batch 20160706TR)
Acclimation: 28 days (must be > 2 weeks)

Stock mortality: 0% (seven days preceding testing)

Sample initial chemistry: pH: 7.6;   EC: 1825 (µS/cm @ 25°C);   DO: 8.1 (mg/L);   temperature: 20 °C
hardness (mg CaC03/L): 1077;   colour: colourless;   odour: -

Sample holding time: 9 days  (must be ≤ 5 days)
Sample storage: 4 ± 2°C in darkness

Test vessel: The test was conducted in 22 L plastic pails with polyethylene liners 
Test volume: 20 Litres (depth of solution in each test vessel  ≥15cm)

Sample pre-treatment: All test solutions and controls were pre-aerated for 30 minutes at 6.5 ±1 mL/min/L
Dissolved oxygen in full strength sample was 8.8 mg/L after pre-aeration
The sample was not filtered or pH adjusted prior to or during testing

Loading density: 0.175 g/Litre (must be ≤ 0.5 g/Litre)
Control water: Dechlorinated City of Calgary water acclimated to test conditions

Test concentrations: Undiluted sample plus a negative control
Test replicates: One replicate per treatment; 10 fish per replicate

Feeding: Fish are not fed 24 hours before test initiation and no feeding during test
Measurements: pH, conductivity, dissolved oxygen and temperature measured at test

initiation and termination
Aeration: All treatments aerated at 6.5 ±1 mL/min/L by oil-free compressed air

passed through airline tubes connected to disposable air stones 
Lighting: Overhead full spectrum fluorescent lights

Photoperiod: 16h light:8h dark
Test temperature: 15 ± 1°C

Endpoint: Mortality, % mortality at 96-h
Test validity: The control had 100% survival (must ≥ 90%)

The control had 0 percent (%) stressed behaviour (must ≤ 10%)
Reference toxicant: 96-h test with Potassium Chloride (KCl) initiated July 20, 2016; current results

(96-h LC50 and 95% confidence limits) = 0.47 (0.38-0.53) log (g/L KCl)
historical results: 
(96-h LC50 and 95% confidence limits) = 0.52 (0.37-0.68) log (g/L KCl)

Note: Outlined sections are protocol deviations explained on the comment page; v/v, volume per volume

Test Conditions



Trout (Single Concentration)  
Test Report

Page 3 of 4

Client: TEC164
Reference: 16-0893-01-TRS

Test Log: RE-TEST

0 1430
1 0930
2 0830
3 0945
4 1035

Chemistry:
Conc. (%) control 100

Day

0 7.6 7.9
4 8.2 8.2

Conductivity (µS/cm @ 25°C)
0 427 1912
4 465 1664

Dissolved Oxygen (mg/L)
0 8.6 8.8
4 8.7 8.7

0 16 15
4 16 16

Number Alive (In brackets number stressed):
Conc. (%) control 100

Day
0 10 10
1 10 10
2 10 10
3 10 10
4 10 10

4 0 0

4 0 0

pH (units)

Mortality (%)

Stressed (%)

Temperature (oC)

2016/08/07 JN

Date Day Time Technician

2016/08/03 HS
2016/08/04 LC
2016/08/05 EP
2016/08/06 EP

Test Data



Trout (Single Concentration)  
Test Report

Page 4 of 4

Client: TEC164
Reference: 16-0893-01-TRS

Biology Summary Tables: RE-TEST

1 2.5 0.2 control 3.5
2 2.6 0.2 100 3.3
3 3.3 0.5
4 3.4 0.5
5 3.3 0.4
6 3.3 0.4
7 3.1 0.4
8 3.2 0.4
9 2.8 0.3
10 2.4 0.2

average 3.0 0.4
sd 0.4 0.1

cv(%) 12.7 33.7
Notes: nd, not done; na, not applicable; 
sd, standard deviation; cv(%), coefficient 
of variation

Test Result Comments:
None

Data Analysis:
None

Protocol Deviations:
The test was set outside of the 5 day hold time, as requested by the client. 

Control 
Fish

Length 
(cm)

Wet 
Weight(g) Sample Group Wet 

Weight (g)

Test Data

Comments/Statistics



GENERAL TERMS AND CONDITIONS: 

These terms and conditions are incorporated into and form part of the Chain of Custody between HydroQual Laboratories Ltd. (“HydroQual”) and the party named in the Chain of 

Custody (the “Client”). 

1. Definitions: Capitalized terms shall have the definition ascribed as such in these General Terms and Conditions and the Chain of Custody. 

2. The Services: HydroQual will provide the Services to the Client as listed and described in the Chain of Custody.  

3. Prices: HydroQual may review and change all prices, fees, surcharges or other charges as set out in proposals and/or price quotations if there are changes to HydroQual’s cost beyond HydroQual’s control, including 

changes in legislative requirements, Client variations of sample numbers and Client requests for changes to standard reporting requirements. Notwithstanding condition 3, all quotations are reviewed and updated on a 

yearly basis.  

4. Payment Terms: The Client shall pay HydroQual within 30 days of the invoice date as provided by HydroQual. HydroQual may, for reasonable business reasons, require the Client to arrange for payment in advance. 

5. Quotation Numbers: The Client shall provide the proposal and/or price quotation number to HydroQual (where applicable) to ensure correct pricing. 

6. Taxes: Applicable taxes are not included in prices, surcharges and additional fees and will be added at the time of invoicing. 

7. No Guarantee of Results: The Client is responsible for informing itself on the limitation of the results and acknowledges that the results are not guaranteed. 

8. Standard of Care: HydroQual will use reasonable care and diligence as required by the laws of the province or territory where the sample is tested, subject to that level of care and skill ordinarily exercised by other 

laboratories currently practicing under similar conditions in the same locality, subject to the time limits and financial, physical or other constraints applicable to the Services. No warranty, express or implied, is made. 

9. Storage: Where possible, HydroQual will store samples until a final report is issued to the Client, after which time HydroQual may discard the sample. 

10. Holds: If the Client requests a sample be placed on hold, HydroQual will store the sample for the mutually agreed upon written time and price, after which HydroQual will invoice the Client and discard the sample. 

11. Archives: If the Client requests a sample be archived, HydroQual will store the sample for  a mutually agreed upon written time frame and price, after which HydroQual will invoice the Client and discard the sample. 

12. Handling Protocol: Legal sample handling protocol must be arranged, and provided in writing, before samples are collected. HydroQual will provide a price quotation for legal sample protocol. Samples processed under 

legal protocol are stored indefinitely, subject to a storage charge as advised by HydroQual. 

13. Samples: The quality, condition, content and source of samples stored and tested are not known to HydroQual except as declared and described on the Chain of Custody  completed and submitted by the Client and 

accompanying the sample. 

14. Risk of Loss: HydroQual will use reasonable care to protect samples during storage, however, all samples are stored at the Client’s risk and the Client is responsible for obtaining appropriate insurance, if desired. The 

Client acknowledges that during the performance of the Services samples may be altered, lost, damaged or destroyed and the client forever releases HydroQual from any and all claims the Client may have for any loss or 

damage to the sample. 

15. Environmental: the Client must comply with all applicable environmental legislation, including labeling all hazardous samples to comply with Canada's Workplace Hazardous Materials Information System and the Alberta 

Transfer of Dangerous Goods regulations, and must provide appropriate material safety data sheets that include the nature of the hazard and a contact name and phone number to call for information. The Client shall 

defend, indemnify and hold harmless HydroQual for all loss or damages, including any fine or cost of complying with an order of any government authority, resulting from the Client’s breach of this paragraph. 

16. Hazardous Materials Disposal: HydroQual may return, at the Client’s cost, hazardous material to the Client for disposal. 

17. Hazardous Materials Surcharge: HydroQual may apply an additional surcharge for handling of hazardous samples or samples with Naturally Occurring Radioactive Materials (“NORM”), such as and including without 

limitation, H2S and CN. 

18. Sample Containers: HydroQual may ship sample containers to the Client’s location by the most cost effective means using HydroQual’s preferred courier suppliers, within the specified project timeline. Shipping will be 

charged back to the Client. 

19. Additional Charges: HydroQual may charge the Client:  

(a) for pick-up and delivery services when provided subject in each instance to a minimum charge of $50.00; and, 

(b) for rush service (processing samples and/or reporting). 

20. Large Bottle Orders: The Client shall provide HydroQual with not less than 24 hours’ notice for large bottle orders.  

21. Re-Tests: HydroQual reserves the right to re-test any samples that remain in HydroQual’s possession. Re-tests requested by the Client may be charged to Client and Client agrees to pay for such charges. 

22. Waiver: The Client is responsible for making any assessment regarding the suitability of the Services and the intended results for the Client’s purposes and waives any and all claims against HydroQual that the Client may 

have against HydroQual as a result of the interpretation of the results provided to the Client. The Client shall defend, indemnify and save harmless HydroQual for any and all claims made by any third party against 

HydroQual in respect of all losses however arising from the performance of the Services or the use of any report provided in the performance of the Services. 

23. LIMITATION OF LIABILITY: IN NO EVENT SHALL HYDROQUAL BE RESPONSIBLE FOR ANY CONSEQUENTIAL, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY OR PUNITIVE DAMAGES, WHETHER 

FORESEEABLE OR UNFORESEEABLE (INCLUDING CLAIMS FOR LOSS OF PROFITS OR REVENUE OR LOSSES CAUSED BY STOPPAGE OF OTHER WORK OR IMPAIRMENT OF OTHER ASSETS) INCURRED 

BY THE CLIENT ARISING OUT OF BREACH OR FAILURE OF EXPRESS OF IMPLIED WARRANTY, BREACH OF CONTRACT, BREACH OF WARRANTY, MISREPRESENTATION, NEGLIGENCE, STRICT LIABILITY 

IN TORT OR OTHERWISE. IN ANY EVENT, THE LIABILITY OF HYDROQUAL TO THE CLIENT SHALL BE LIMITED TO THE COST OF TESTING THE SAMPLE AS REQUESTED IN THE CHAIN OF CUSTODY 

UNDER WHICH THE SAMPLE WAS ORIGINALLY DEPOSITED. FOR THE PURPOSES OF THIS PARAGRAPH AND PARAGRAPHS 7, 14, 15, 22, AND 24, AS APPLICABLE, “HYDROQUAL” INCLUDES WITHOUT 

LIMITATIONS ITS DIRECTORS, OFFICERS, EMPLOYEES AND AFFILIATES AND THE “CLIENT” INCLUDES WITHOUT LIMITATION ANY THIRD PARTY THAT MAY HAVE A CLAIM AGAINST HYDROQUAL 

THROUGH THE CLIENT. 

24. Notice of Liability: Notwithstanding paragraph 23, HydroQual shall not be liable to the Client unless the Client provides notice in writing to HydroQual of such loss or damage, together with full particulars thereof, within 30 

days of the Client’s receipt of the report of the analysis of the sample giving rise to such liability. The provisions of this paragraph allocate the risk between the Client and HydroQual, and the fees to be paid by the Client to 

HydroQual reflect this allocation of any such risks and the limitations of liability in these General Terms and Conditions.  

25. Entire Agreement: These General Terms and Conditions, the Chain of Custody and price quotations constitute the entire agreement between the parties and supersede and take precedence over any terms and 

conditions contained in any documentation provided by the Client. HydroQual’s execution of any subsequent documentation from the Client only acknowledges receipt and not acceptance of any terms or conditions therein 

unless expressly stipulated otherwise by HydroQual. If there is a conflict between these General Terms and Conditions and any other document, these General Terms and Conditions prevail.  



ATTN:  Thomas Davidson Received: 2016/07/26
Teck Coal Ltd. Report Date: 2016/08/03
15 Km North HWY 43 Version: FINAL
Sparwood, British Columbia
Canada  V0B 2G0  

TEC164
16-0893
411634

Senior Verifier

Test Report
Client:
Reference:
Billing:



Trout (Single Concentration)  
Test Report

Page 1 of 14

Client: TEC164
Reference: 16-0893-01-TRS

Client: Teck Coal Ltd.; operation WLC AWTF

Sample: WL_BFWB_OUT_SP21_20160725_N

Collection: collected on 2016/07/25 at 0900 by not given
Receipt: received on 2016/07/26 at 1000 by MC

Containers:

Description: type: water,  collection method: grab

Test:  started on 2016/07/27 ; ended on 2016/07/31

Result:

Sample Client Mortality Comment
Code (%)

control lab control 0
100% 20 none 

received 4 x 20 L carboy / 4 x 1 L bottle at 12 °C, in 
good condition with no seals and no initials

The test data and results are authorized and verified correct.

WL_BFWB_OUT_S
P21_20160725_N

Senior Verifier
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Result Summary



Trout (Single Concentration)  
Test Report

Page 2 of 14

Client: TEC164
Reference: 16-0893-01-TRS

Method: Biological Test Method: Reference Method for Determining Acute Lethality of 
Effluents to Rainbow Trout, 2000. Environment Canada, EPS 1/RM/13. 
Second Edition (2000; amended May 2007 and February 2016).

Test type: Trout 96-h Static Acute Test (WTR-ME-041)
Species: Oncorhynchus mykiss

Organism source: Miracle Springs (Batch 20160615TR)
Acclimation: 43 days (must be > 2 weeks)

Stock mortality: 0% (seven days preceding testing)

Sample initial chemistry: pH: 7.6;   EC: 1825 (µS/cm @ 25°C);   DO: 8.1 (mg/L);   temperature: 20 °C
hardness (mg CaC03/L): 1077;   colour: colourless;   odour: -

Sample holding time: 2 days  (must be ≤ 5 days)
Sample storage: 4 ± 2°C in darkness

Test vessel: The test was conducted in 22 L plastic pails with polyethylene liners 
Test volume: 20 Litres (depth of solution in each test vessel  ≥15cm)

Sample pre-treatment: All test solutions and controls were pre-aerated for 30 minutes at 6.5 ±1 mL/min/L
Dissolved oxygen in full strength sample was 8.4 mg/L after pre-aeration
The sample was not filtered or pH adjusted prior to or during testing

Loading density: 0.15 g/Litre (must be ≤ 0.5 g/Litre)
Control water: Dechlorinated City of Calgary water acclimated to test conditions

Test concentrations: Undiluted sample plus a negative control
Test replicates: One replicate per treatment; 10 fish per replicate

Feeding: Fish are not fed 24 hours before test initiation and no feeding during test
Measurements: pH, conductivity, dissolved oxygen and temperature measured at test

initiation and termination
Aeration: All treatments aerated at 6.5 ±1 mL/min/L by oil-free compressed air

passed through airline tubes connected to disposable air stones 
Lighting: Overhead full spectrum fluorescent lights

Photoperiod: 16h light:8h dark
Test temperature: 15 ± 1°C

Endpoint: Mortality, % mortality at 96-h
Test validity: The control had 100% survival (must ≥ 90%)

The control had 0 percent (%) stressed behaviour (must ≤ 10%)
Reference toxicant: 96-h test with Potassium Chloride (KCl) initiated July 3, 2016; current results

(96-h LC50 and 95% confidence limits) = 0.41 (0.34-0.48) log (g/L KCl)
historical results: 
(96-h LC50 and 95% confidence limits) = 0.53 (0.38-0.68) log (g/L KCl)

Note: Outlined sections are protocol deviations explained on the comment page; v/v, volume per volume

Test Conditions



Trout (Single Concentration)  
Test Report

Page 3 of 14

Client: TEC164
Reference: 16-0893-01-TRS

Test Log:

0 1220
1 0800
2 0925
3 1045
4 1010

Chemistry:
Conc. (%) control 100

Day

0 7.7 7.8
4 7.7 8.1

Conductivity (µS/cm @ 25°C)
0 447 1885
4 429 1698

Dissolved Oxygen (mg/L)
0 8.2 8.4
4 8.7 8.7

0 15 15
4 15 15

Number Alive (In brackets number stressed):
Conc. (%) control 100

Day
0 10 10
1 10 10
2 10 10
3 10 8
4 10 8

4 0 20

4 0 0

2016/07/27 EP
2016/07/28 ML

Date Day Time Technician

pH (units)

Temperature (oC)

Mortality (%)

2016/07/30 LC
2016/07/29 JW

2016/07/31 LC

Stressed (%)

Test Data



Trout (Single Concentration)  
Test Report

Page 4 of 14

Client: TEC164
Reference: 16-0893-01-TRS

Biology Summary Tables:

1 2.8 0.2 control 3.0
2 3.0 0.2 100 3.1
3 3.0 0.3
4 3.3 0.4
5 3.1 0.3
6 2.8 0.2
7 3.0 0.3
8 3.0 0.3
9 3.5 0.4
10 3.2 0.4

average 3.1 0.3
sd 0.2 0.1

cv(%) 7.0 27.2
Notes: nd, not done; na, not applicable; 
sd, standard deviation; cv(%), coefficient 
of variation

Test Result Comments:
None

Data Analysis:
None

Protocol Deviations:
None

Length 
(cm)

Wet 
Weight(g) Sample Group Wet 

Weight (g)
Control 

Fish

Test Data

Comments/Statistics



Daphnia  (Single Concentration)
Test Report 

Page 5 of 14

Client: TEC164
Reference: 16-0893-01-DAS

Client: Teck Coal Ltd.; operation WLC AWTF

Sample: WL_BFWB_OUT_SP21_20160725_N

Collection: collected on 2016/07/25 at 0900 by not given
Receipt: received on 2016/07/26 at 1000 by MC

Containers:

Description: type: water,  collection method: grab

Test: started on 2016/07/26 ; ended on 2016/07/28

Result:

Sample Client Comment    
Code Mortality (%)  Immobility (%)

control lab control 0 0   
100 0 0 none

Notes: sd, sample standard deviation; cv, coefficient of variation; nd, not done; na, not applicable;

 

 

Senior Verifier

Average

received 4 x 20 L carboy / 4 x 1 L bottle at 12 °C, 
in good condition with no seals and no initials

The test data and results are authorized and verified correct.
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Daphnia  (Single Concentration)
Test Report 

Page 6 of 14

Client: TEC164
Reference: 16-0893-01-DAS

Method: Biological Test method: Reference Method for Determining Acute Lethality of 
Effluents to Daphnia magna , 2000. Environ. Can., EPS 1/RM/14. 
Second Edition. (December 2000; amended February 2016)

Test type: Daphnia  48-h Static Acute Test (WTR-ME-015)
Species: Daphnia magna

Age: < 24 hours old 
Organism source: in-house culture

Stock mortality: 0%
Culture brood data: 8 days to first brood

31 neonates per average brood

Sample initial chemistry: pH: 7.6;   EC: 1825 (µS/cm @ 25°C);   DO: 8.1 (mg/L);   temperature: 20 °C
hardness (mg CaC03/L): 1077;   colour: colourless;   odour: -

Sample holding time: 1 day  (must be ≤ 5 days)
Sample storage: 4 ± 2°C in darkness

Test vessel: 375 mL glass vessels
Test volume: 150 mL

Sample pre-treatment: The sample was not filtered or pH adjusted prior to or during testing
The sample was pre-aerated for 0 minutes (rate of 37.5 ± 12.5 mL/min.L-1)
The hardness of the sample was not adjusted (mg CaCO3/L) prior to or during
testing

Loading density: One daphnid/15 mL (must ≤ 1 organism/15 mL)
Control water: Moderately hard reconstituted water supplemented with vitamin B12 (2 µg/L)

and Na2SeO4 (2 µg/L)

The hardness of the control/dilution water was 87 mg CaCO3/L
Test concentrations: Undiluted sample plus a negative control

Test replicates: Three replicates per treatment, 10 daphnids per replicate
Feeding: None
Aeration: None

Measurements: pH, conductivity, dissolved oxygen and temperature at test initiation and
termination

Lighting: Cool white fluorescent lights
Photoperiod: 16h light:8h dark

Test temperature: 20 ± 2°C

Note: Outlined sections are protocol deviations explained on the comment page 

Test Conditions

 



Daphnia  (Single Concentration)
Test Report 

Page 7 of 14

Client: TEC164
Reference: 16-0893-01-DAS

Endpoint: Mortality, % mortality at 48-h
Immobility, % immobility at 48-h

Test validity: The control had 100% survival (must ≥ 90%)
Control had 0% abnormal behaviour (must ≤ 10%), e.g. immobility 

Reference toxicant: 48-h test with NaCl initiated July 7, 2016 current results
(48-h LC50 and 95% confidence limits) = 0.69 (0.66-0.71) log (g/L NaCl)
historical results:
(48-h LC50 and 95% confidence limits) = 0.76 (0.66-0.85) log (g/L NaCl)

Note: Outlined sections are protocol deviations explained on the comment page 

Test Conditions



Daphnia  (Single Concentration)
Test Report 
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Client: TEC164
Reference: 16-0893-01-DAS

Test Log:

2016/07/26 0 1415
2016/07/27 1 1035
2016/07/28 2 0940

Chemistry: 
Conc (%) control 100
replicate a b c a b c

Day pH (units)
0 7.7 7.7 7.7 7.5 7.5 7.6
2 7.6 7.6 7.6 8.2 8.2 8.2

Conductivity (µS/cm @ 25°C)
0 311 316 317 1839 1883 1895
2 329 323 322 1775 1801 1801

Dissolved Oxygen (mg/L)
0 8.1 8.2 8.2 8.2 8.2 8.2
2 8.0 8.0 8.0 7.7 7.7 7.7

Temperature (oC)
0 18 18 18 18 18 18
2 19 19 19 20 20 20

Biology:
Conc (%) control 100
replicate a b c a b c

Day Number Alive and Behavior (behavior is in brackets) 
1 10 10 10 10(2D) 10(1D) 10(1B,2D)
2 10 10 10 10(1D) 10(1D) 10(2D)

Notes: F, floating; I, immobile; B, stuck on bubble; D, caught in debris

Mortality (%)
2 0 0 0 0 0 0

Immobility (%)
2 0 0 0 0 0 0

JW

Date Technician

EP

Day Time

LC/HS

Test Data



Daphnia  (Single Concentration)
Test Report 
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Client: TEC164
Reference: 16-0893-01-DAS

Test Result Comments:
None

Data Analysis:
None

Protocol Deviations:
None

Comments/Statistics



Daphnia  (Single Concentration)
Test Report 

Page 10 of 14

Client: TEC164
Reference: 16-0893-01-DAS

Client: Teck Coal Ltd.; operation WLC AWTF

Sample: WL_BFWB_OUT_SP21_20160725_N

Collection: collected on 2016/07/25 at 0900 by not given
Receipt: received on 2016/07/26 at 1000 by MC

Containers:

Description: type: water,  collection method: grab

Test: started on 2016/07/26 ; ended on 2016/07/28

Result:

Sample Client Comment    
Code Mortality (%)  Immobility (%)

control lab control 0 0   
100 0 0 none

Notes: sd, sample standard deviation; cv, coefficient of variation; nd, not done; na, not applicable;

 

 

received 4 x 20 L carboy / 4 x 1 L bottle at 12 °C, 
in good condition with no seals and no initials

Average

The test data and results are authorized and verified correct.

Senior Verifier
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Daphnia  (Single Concentration)
Test Report 

Page 11 of 14

Client: TEC164
Reference: 16-0893-01-DAS

Method: Biological Test method: Reference Method for Determining Acute Lethality of 
Effluents to Daphnia magna , 2000. Environ. Can., EPS 1/RM/14. 
Second Edition. (December 2000; amended February 2016)

Test type: Daphnia  48-h Static Acute Test (WTR-ME-015)
Species: Daphnia magna

Age: < 24 hours old 
Organism source: in-house culture

Stock mortality: 0%
Culture brood data: 8 days to first brood

31 neonates per average brood

Sample initial chemistry: pH: 7.6;   EC: 1825 (µS/cm @ 25°C);   DO: 8.1 (mg/L);   temperature: 20 °C
hardness (mg CaC03/L): 1077;   colour: colourless;   odour: -

Sample holding time: 1 day  (must be ≤ 5 days)
Sample storage: 4 ± 2°C in darkness

Test vessel: 375 mL glass vessels
Test volume: 150 mL

Sample pre-treatment: The sample was not filtered or pH adjusted prior to or during testing
The sample was pre-aerated for 0 minutes (rate of 37.5 ± 12.5 mL/min.L-1)
The hardness of the sample was not adjusted (mg CaCO3/L) prior to or during
testing

Loading density: One daphnid/15 mL (must ≤ 1 organism/15 mL)
Control water: Moderately hard reconstituted water supplemented with vitamin B12 (2 µg/L)

and Na2SeO4 (2 µg/L)

The hardness of the control/dilution water was 87 mg CaCO3/L
Test concentrations: Undiluted sample plus a negative control

Test replicates: Three replicates per treatment, 10 daphnids per replicate
Feeding: None
Aeration: None

Measurements: pH, conductivity, dissolved oxygen and temperature at test initiation and
termination

Lighting: Cool white fluorescent lights
Photoperiod: 16h light:8h dark

Test temperature: 10 ± 2°C

Note: Outlined sections are protocol deviations explained on the comment page 

Test Conditions

 



Daphnia  (Single Concentration)
Test Report 

Page 12 of 14

Client: TEC164
Reference: 16-0893-01-DAS

Endpoint: Mortality, % mortality at 48-h
Immobility, % immobility at 48-h

Test validity: The control had 100% survival (must ≥ 90%)
Control had 0% abnormal behaviour (must ≤ 10%), e.g. immobility 

Reference toxicant: 48-h test with NaCl initiated July 7, 2016 current results
(48-h LC50 and 95% confidence limits) = 0.69 (0.66-0.71) log (g/L NaCl)
historical results:
(48-h LC50 and 95% confidence limits) = 0.76 (0.66-0.85) log (g/L NaCl)

Note: Outlined sections are protocol deviations explained on the comment page 

Test Conditions



Daphnia  (Single Concentration)
Test Report 
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Client: TEC164
Reference: 16-0893-01-DAS

Test Log:

2016/07/26 0 1415
2016/07/27 1 1035
2016/07/28 2 0945

Chemistry: 
Conc (%) control 100
replicate a b c a b c

Day pH (units)
0 7.7 7.7 7.7 7.6 7.6 7.6
2 7.4 7.4 7.5 8.1 8.2 8.2

Conductivity (µS/cm @ 25°C)
0 310 323 326 1799 1836 1870
2 331 328 333 1839 1901 1920

Dissolved Oxygen (mg/L)
0 8.3 8.1 8.3 8.7 8.9 9.0
2 9.4 9.4 9.4 9.5 9.5 9.6

Temperature (oC)
0 10 11 10 10 10 10
2 10 10 10 10 10 10

Biology:
Conc (%) control 100
replicate a b c a b c

Day Number Alive and Behavior (behavior is in brackets) 
1 10 10(1F) 10 10 10(2F) 10(1F,1D)
2 10 10 10 10 10 10

Notes: F, floating; I, immobile; B, stuck on bubble; D, caught in debris

Mortality (%)
2 0 0 0 0 0 0

Immobility (%)
2 0 0 0 0 0 0

JW
LC/HS

Date Day Time Technician

EP

Test Data



Daphnia  (Single Concentration)
Test Report 
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Client: TEC164
Reference: 16-0893-01-DAS

Test Result Comments:
None

Data Analysis:
None

Protocol Deviations:
The test temperature was 10 ± 2°C, as requested by the client.

Comments/Statistics



GENERAL TERMS AND CONDITIONS: 

These terms and conditions are incorporated into and form part of the Chain of Custody between HydroQual Laboratories Ltd. (“HydroQual”) and the party named in the Chain of 

Custody (the “Client”). 

1. Definitions: Capitalized terms shall have the definition ascribed as such in these General Terms and Conditions and the Chain of Custody. 

2. The Services: HydroQual will provide the Services to the Client as listed and described in the Chain of Custody.  

3. Prices: HydroQual may review and change all prices, fees, surcharges or other charges as set out in proposals and/or price quotations if there are changes to HydroQual’s cost beyond HydroQual’s control, including 

changes in legislative requirements, Client variations of sample numbers and Client requests for changes to standard reporting requirements. Notwithstanding condition 3, all quotations are reviewed and updated on a 

yearly basis.  

4. Payment Terms: The Client shall pay HydroQual within 30 days of the invoice date as provided by HydroQual. HydroQual may, for reasonable business reasons, require the Client to arrange for payment in advance. 

5. Quotation Numbers: The Client shall provide the proposal and/or price quotation number to HydroQual (where applicable) to ensure correct pricing. 

6. Taxes: Applicable taxes are not included in prices, surcharges and additional fees and will be added at the time of invoicing. 

7. No Guarantee of Results: The Client is responsible for informing itself on the limitation of the results and acknowledges that the results are not guaranteed. 

8. Standard of Care: HydroQual will use reasonable care and diligence as required by the laws of the province or territory where the sample is tested, subject to that level of care and skill ordinarily exercised by other 

laboratories currently practicing under similar conditions in the same locality, subject to the time limits and financial, physical or other constraints applicable to the Services. No warranty, express or implied, is made. 

9. Storage: Where possible, HydroQual will store samples until a final report is issued to the Client, after which time HydroQual may discard the sample. 

10. Holds: If the Client requests a sample be placed on hold, HydroQual will store the sample for the mutually agreed upon written time and price, after which HydroQual will invoice the Client and discard the sample. 

11. Archives: If the Client requests a sample be archived, HydroQual will store the sample for  a mutually agreed upon written time frame and price, after which HydroQual will invoice the Client and discard the sample. 

12. Handling Protocol: Legal sample handling protocol must be arranged, and provided in writing, before samples are collected. HydroQual will provide a price quotation for legal sample protocol. Samples processed under 

legal protocol are stored indefinitely, subject to a storage charge as advised by HydroQual. 

13. Samples: The quality, condition, content and source of samples stored and tested are not known to HydroQual except as declared and described on the Chain of Custody  completed and submitted by the Client and 

accompanying the sample. 

14. Risk of Loss: HydroQual will use reasonable care to protect samples during storage, however, all samples are stored at the Client’s risk and the Client is responsible for obtaining appropriate insurance, if desired. The 

Client acknowledges that during the performance of the Services samples may be altered, lost, damaged or destroyed and the client forever releases HydroQual from any and all claims the Client may have for any loss or 

damage to the sample. 

15. Environmental: the Client must comply with all applicable environmental legislation, including labeling all hazardous samples to comply with Canada's Workplace Hazardous Materials Information System and the Alberta 

Transfer of Dangerous Goods regulations, and must provide appropriate material safety data sheets that include the nature of the hazard and a contact name and phone number to call for information. The Client shall 

defend, indemnify and hold harmless HydroQual for all loss or damages, including any fine or cost of complying with an order of any government authority, resulting from the Client’s breach of this paragraph. 

16. Hazardous Materials Disposal: HydroQual may return, at the Client’s cost, hazardous material to the Client for disposal. 

17. Hazardous Materials Surcharge: HydroQual may apply an additional surcharge for handling of hazardous samples or samples with Naturally Occurring Radioactive Materials (“NORM”), such as and including without 

limitation, H2S and CN. 

18. Sample Containers: HydroQual may ship sample containers to the Client’s location by the most cost effective means using HydroQual’s preferred courier suppliers, within the specified project timeline. Shipping will be 

charged back to the Client. 

19. Additional Charges: HydroQual may charge the Client:  

(a) for pick-up and delivery services when provided subject in each instance to a minimum charge of $50.00; and, 

(b) for rush service (processing samples and/or reporting). 

20. Large Bottle Orders: The Client shall provide HydroQual with not less than 24 hours’ notice for large bottle orders.  

21. Re-Tests: HydroQual reserves the right to re-test any samples that remain in HydroQual’s possession. Re-tests requested by the Client may be charged to Client and Client agrees to pay for such charges. 

22. Waiver: The Client is responsible for making any assessment regarding the suitability of the Services and the intended results for the Client’s purposes and waives any and all claims against HydroQual that the Client may 

have against HydroQual as a result of the interpretation of the results provided to the Client. The Client shall defend, indemnify and save harmless HydroQual for any and all claims made by any third party against 

HydroQual in respect of all losses however arising from the performance of the Services or the use of any report provided in the performance of the Services. 

23. LIMITATION OF LIABILITY: IN NO EVENT SHALL HYDROQUAL BE RESPONSIBLE FOR ANY CONSEQUENTIAL, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY OR PUNITIVE DAMAGES, WHETHER 

FORESEEABLE OR UNFORESEEABLE (INCLUDING CLAIMS FOR LOSS OF PROFITS OR REVENUE OR LOSSES CAUSED BY STOPPAGE OF OTHER WORK OR IMPAIRMENT OF OTHER ASSETS) INCURRED 

BY THE CLIENT ARISING OUT OF BREACH OR FAILURE OF EXPRESS OF IMPLIED WARRANTY, BREACH OF CONTRACT, BREACH OF WARRANTY, MISREPRESENTATION, NEGLIGENCE, STRICT LIABILITY 

IN TORT OR OTHERWISE. IN ANY EVENT, THE LIABILITY OF HYDROQUAL TO THE CLIENT SHALL BE LIMITED TO THE COST OF TESTING THE SAMPLE AS REQUESTED IN THE CHAIN OF CUSTODY 

UNDER WHICH THE SAMPLE WAS ORIGINALLY DEPOSITED. FOR THE PURPOSES OF THIS PARAGRAPH AND PARAGRAPHS 7, 14, 15, 22, AND 24, AS APPLICABLE, “HYDROQUAL” INCLUDES WITHOUT 

LIMITATIONS ITS DIRECTORS, OFFICERS, EMPLOYEES AND AFFILIATES AND THE “CLIENT” INCLUDES WITHOUT LIMITATION ANY THIRD PARTY THAT MAY HAVE A CLAIM AGAINST HYDROQUAL 

THROUGH THE CLIENT. 

24. Notice of Liability: Notwithstanding paragraph 23, HydroQual shall not be liable to the Client unless the Client provides notice in writing to HydroQual of such loss or damage, together with full particulars thereof, within 30 

days of the Client’s receipt of the report of the analysis of the sample giving rise to such liability. The provisions of this paragraph allocate the risk between the Client and HydroQual, and the fees to be paid by the Client to 

HydroQual reflect this allocation of any such risks and the limitations of liability in these General Terms and Conditions.  

25. Entire Agreement: These General Terms and Conditions, the Chain of Custody and price quotations constitute the entire agreement between the parties and supersede and take precedence over any terms and 

conditions contained in any documentation provided by the Client. HydroQual’s execution of any subsequent documentation from the Client only acknowledges receipt and not acceptance of any terms or conditions therein 

unless expressly stipulated otherwise by HydroQual. If there is a conflict between these General Terms and Conditions and any other document, these General Terms and Conditions prevail.  



MAXXAM JOB #: B664111
Received: 2016/08/03, 09:21

CERTIFICATE OF ANALYSIS

Your P.O. #: 441369

Report Date: 2016/08/09
Report #: R2232168

Version: 1 - Final

Attention:CHRIS STROICH

TECK COAL LIMITED
Bag Service 2000
421 Pine Avenue
Sparwood, BC
CANADA          V0B 2G0

WLC AWTFSite Location:

Sample Matrix: Water
# Samples Received: 1

Analytical MethodLaboratory Method
Date
Analyzed

Date
ExtractedQuantityAnalyses

EPS 1 RM14 2nd  edEENVSOP-001542016/08/05N/A1Daphnia magna Single Concentration-100%

Reference Method suffix “m” indicates test methods incorporate validated modifications from specific reference methods to improve performance.

* RPDs calculated using raw data. The rounding of final results may result in the apparent difference.

Encryption Key

Please direct all questions regarding this Certificate of Analysis to your Project Manager.
Micheline Piche, Project Manager
Email: MPiche@maxxam.ca
Phone# (780) 577-7100
==================================================================== 
This report has been generated and distributed using a secure automated process.
Maxxam has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per section 5.10.2 of ISO/IEC 17025:2005(E), 
signing the reports.  For Service Group specific validation please refer to the Validation Signature Page. 

Total Cover Pages : 1
Page 1 of 4

Maxxam Analytics International Corporation o/a Maxxam Analytics    Edmonton: 9331 - 48th Street T6B 2R4     Telephone (780)577-7100   Fax (780)450-4187



Maxxam Job #: B664111
Report Date: 2016/08/09

TECK COAL LIMITED

WLC AWTFSite Location:

Your P.O. #: 441369
Sampler Initials: AC

RESULTS OF CHEMICAL ANALYSES OF  WATER

8352434ATTACHED%Mortality

Daphnia Magna Bioassay

QC Batch
WL_BFWB_OUT_SP21_2016

0801_N
UNITS

2016/08/01
 09:00

Sampling Date

PE0604Maxxam ID
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Maxxam Job #: B664111
Report Date: 2016/08/09

TECK COAL LIMITED

WLC AWTFSite Location:

Your P.O. #: 441369
Sampler Initials: AC

GENERAL COMMENTS

Each temperature is the average of up to three cooler temperatures taken at receipt

5.0°CPackage 1

Results relate only to the items tested.
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Maxxam Job #: B664111
Report Date: 2016/08/09

TECK COAL LIMITED

WLC AWTFSite Location:

Your P.O. #: 441369
Sampler Initials: AC

VALIDATION SIGNATURE PAGE

The analytical data and all QC contained in this report were reviewed and validated by the following individual(s).

Joshua Baker, B.Sc., Senior Analyst

Maxxam has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per section 5.10.2 of ISO/IEC
17025:2005(E), signing the reports.  For Service Group specific validation please refer to the Validation Signature Page.
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ATTN:  Thomas Davidson Received: 2016/08/01
Teck Coal Ltd. Report Date: 2016/08/11
15 Km North HWY 43 Version: FINAL
Sparwood, British Columbia
Canada  V0B 2G0  

TEC164
16-0927
411634

Senior Verifier

Test Report
Client:
Reference:
Billing:



Trout (Single Concentration)  
Test Report

Page 1 of 14

Client: TEC164
Reference: 16-0927-01-TRS

Client: Teck Coal Ltd.; operation WLC AWTF

Sample: WL_BFWB_OUT_SP21_20160801_N

Collection: collected on 2016/08/01 at 0900 by not given
Receipt: received on 2016/08/01 at 1500 by MC

Containers:

Description: type: water,  collection method: grab

Test:  started on 2016/08/03 ; ended on 2016/08/07

Result:

Sample Client Mortality Comment
Code (%)

control lab control 0
100% 0 none 

Senior Verifier

received 4 x 20 L carboys / 4 x 1 L bottle at 15 °C, in 
good condition with no seals and no initials

The test data and results are authorized and verified correct.
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Result Summary



Trout (Single Concentration)  
Test Report

Page 2 of 14

Client: TEC164
Reference: 16-0927-01-TRS

Method: Biological Test Method: Reference Method for Determining Acute Lethality of 
Effluents to Rainbow Trout, 2000. Environment Canada, EPS 1/RM/13. 
Second Edition (2000; amended May 2007 and February 2016).

Test type: Trout 96-h Static Acute Test (WTR-ME-041)
Species: Oncorhynchus mykiss

Organism source: Miracle Springs (Batch 20160706TR)
Acclimation: 28 days (must be > 2 weeks)

Stock mortality: 0% (seven days preceding testing)

Sample initial chemistry: pH: 7.5;   EC: 1692 (µS/cm @ 25°C);   DO: 9.3 (mg/L);   temperature: 10 °C
hardness (mg CaC03/L): 1249;   colour: colourless;   odour: organic

Sample holding time: 2 days  (must be ≤ 5 days)
Sample storage: 4 ± 2°C in darkness

Test vessel: The test was conducted in 22 L plastic pails with polyethylene liners 
Test volume: 20 Litres (depth of solution in each test vessel  ≥15cm)

Sample pre-treatment: All test solutions and controls were pre-aerated for 30 minutes at 6.5 ±1 mL/min/L
Dissolved oxygen in full strength sample was 8.8 mg/L after pre-aeration
The sample was not filtered or pH adjusted prior to or during testing

Loading density: 0.165 g/Litre (must be ≤ 0.5 g/Litre)
Control water: Dechlorinated City of Calgary water acclimated to test conditions

Test concentrations: Undiluted sample plus a negative control
Test replicates: One replicate per treatment; 10 fish per replicate

Feeding: Fish are not fed 24 hours before test initiation and no feeding during test
Measurements: pH, conductivity, dissolved oxygen and temperature measured at test

initiation and termination
Aeration: All treatments aerated at 6.5 ±1 mL/min/L by oil-free compressed air

passed through airline tubes connected to disposable air stones 
Lighting: Overhead full spectrum fluorescent lights

Photoperiod: 16h light:8h dark
Test temperature: 15 ± 1°C

Endpoint: Mortality, % mortality at 96-h
Test validity: The control had 100% survival (must ≥ 90%)

The control had 0 percent (%) stressed behaviour (must ≤ 10%)
Reference toxicant: 96-h test with Potassium Chloride (KCl) initiated July 20, 2016; current results

(96-h LC50 and 95% confidence limits) = 0.47 (0.38-0.53) log (g/L KCl)
historical results: 
(96-h LC50 and 95% confidence limits) = 0.52 (0.37-0.68) log (g/L KCl)

Note: Outlined sections are protocol deviations explained on the comment page; v/v, volume per volume

Test Conditions



Trout (Single Concentration)  
Test Report
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Client: TEC164
Reference: 16-0927-01-TRS

Test Log:

0 1430
1 0945
2 0845
3 0945
4 1040

Chemistry:
Conc. (%) control 100

Day

0 7.4 7.8
4 8.2 8.1

Conductivity (µS/cm @ 25°C)
0 449 1821
4 467 1579

Dissolved Oxygen (mg/L)
0 8.2 8.8
4 8.8 8.3

0 16 15
4 15 15

Number Alive (In brackets number stressed):
Conc. (%) control 100

Day
0 10 10
1 10 10
2 10 10
3 10 10
4 10 10

4 0 0

4 0 0
Stressed (%)

2016/08/06 EP
2016/08/05 EP

2016/08/07 JN

pH (units)

Temperature (oC)

Mortality (%)

2016/08/03 HS
2016/08/04 LC

Date Day Time Technician

Test Data



Trout (Single Concentration)  
Test Report
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Client: TEC164
Reference: 16-0927-01-TRS

Biology Summary Tables:

1 3.2 0.3 control 3.3
2 3.1 0.4 100 3.1
3 2.7 0.2
4 3.0 0.3
5 3.1 0.4
6 3.0 0.3
7 3.4 0.5
8 3.2 0.4
9 2.6 0.2
10 2.9 0.3

average 3.0 0.3
sd 0.2 0.1

cv(%) 7.9 28.7
Notes: nd, not done; na, not applicable; 
sd, standard deviation; cv(%), coefficient 
of variation

Test Result Comments:
None

Data Analysis:
None

Protocol Deviations:
None

Group Wet 
Weight (g)

Control 
Fish

Length 
(cm)

Wet 
Weight(g) Sample

Test Data

Comments/Statistics



Daphnia  (Single Concentration)
Test Report 
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Client: TEC164
Reference: 16-0927-01-DAS

Client: Teck Coal Ltd.; operation WLC AWTF

Sample: WL_BFWB_OUT_SP21_20160801_N

Collection: collected on 2016/08/01 at 0900 by not given
Receipt: received on 2016/08/01 at 1500 by MC

Containers:

Description: type: water,  collection method: grab

Test: started on 2016/08/02 ; ended on 2016/08/04

Result:

Sample Client Comment    
Code Mortality (%)  Immobility (%)

control lab control 0 0   
100 0 100 none

Notes: sd, sample standard deviation; cv, coefficient of variation; nd, not done; na, not applicable;

 

 

Senior Verifier

Average

received 4 x 20 L carboys / 4 x 1 L bottle at 15 
°C, in good condition with no seals and no 

The test data and results are authorized and verified correct.

WL_BFWB_OUT_
SP21_20160801_
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25

50

75

100

control 100
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 (%
)

Concentration (%) Mortality

Immobility

 

Result Summary



Daphnia  (Single Concentration)
Test Report 
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Client: TEC164
Reference: 16-0927-01-DAS

Method: Biological Test method: Reference Method for Determining Acute Lethality of 
Effluents to Daphnia magna , 2000. Environ. Can., EPS 1/RM/14. 
Second Edition. (December 2000; amended February 2016)

Test type: Daphnia  48-h Static Acute Test (WTR-ME-015)
Species: Daphnia magna

Age: < 24 hours old 
Organism source: in-house culture

Stock mortality: 0%
Culture brood data: 8 days to first brood

34 neonates per average brood

Sample initial chemistry: pH: 7.5;   EC: 1692 (µS/cm @ 25°C);   DO: 9.3 (mg/L);   temperature: 10 °C
hardness (mg CaC03/L): 1249;   colour: colourless;   odour: organic

Sample holding time: 1 day  (must be ≤ 5 days)
Sample storage: 4 ± 2°C in darkness

Test vessel: 385 mL glass vessels
Test volume: 150 mL

Sample pre-treatment: The sample was not filtered or pH adjusted prior to or during testing
The sample was pre-aerated for 20 minutes (rate of 37.5 ± 12.5 mL/min.L-1)
The hardness of the sample was not adjusted (mg CaCO3/L) prior to or during
testing

Loading density: One daphnid/15 mL (must ≤ 1 organism/15 mL)
Control water: Moderately hard reconstituted water supplemented with vitamin B12 (2 µg/L)

and Na2SeO4 (2 µg/L)

The hardness of the control/dilution water was 80 mg CaCO3/L
Test concentrations: Undiluted sample plus a negative control

Test replicates: Three replicates per treatment, 10 daphnids per replicate
Feeding: None
Aeration: None

Measurements: pH, conductivity, dissolved oxygen and temperature at test initiation and
termination

Lighting: Cool white fluorescent lights
Photoperiod: 16h light:8h dark

Test temperature: 20 ± 2°C

Note: Outlined sections are protocol deviations explained on the comment page 

Test Conditions

 



Daphnia  (Single Concentration)
Test Report 

Page 7 of 14

Client: TEC164
Reference: 16-0927-01-DAS

Endpoint: Mortality, % mortality at 48-h
Immobility, % immobility at 48-h

Test validity: The control had 100% survival (must ≥ 90%)
Control had 0% abnormal behaviour (must ≤ 10%), e.g. immobility 

Reference toxicant: 48-h test with NaCl initiated August 4, 2016 current results
(48-h LC50 and 95% confidence limits) = 0.74 (0.70-0.78) log (g/L NaCl)
historical results:
(48-h LC50 and 95% confidence limits) = 0.74 (0.64-0.84) log (g/L NaCl)

Note: Outlined sections are protocol deviations explained on the comment page 

Test Conditions



Daphnia  (Single Concentration)
Test Report 
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Client: TEC164
Reference: 16-0927-01-DAS

Test Log:

2016/08/02 0 1415
2016/08/03 1 0955
2016/08/04 2 0945

Chemistry: 
Conc (%) control 100
replicate a b c a b c

Day pH (units)
0 7.6 7.6 7.7 8.0 8.1 8.1
2 7.8 7.9 7.9 8.0 8.0 8.0

Conductivity (µS/cm @ 25°C)
0 312 314 316 1747 1763 1768
2 312 319 318 1639 1648 1646

Dissolved Oxygen (mg/L)
0 8.1 8.1 8.1 8.2 8.2 8.2
2 8.1 8.1 8.1 8.2 8.2 8.2

Temperature (oC)
0 19 19 19 18 18 18
2 19 19 19 19 20 19

Biology:
Conc (%) control 100
replicate a b c a b c

Day Number Alive and Behavior (behavior is in brackets) 
1 10 10 10 10(1I,1D) 10(3I,4D) 10(3I)
2 10 10 10 10(10D,10I)10(10D,10I)10(10D,10I)

Notes: F, floating; I, immobile; B, stuck on bubble; D, caught in debris

Mortality (%)
2 0 0 0 0 0 0

Immobility (%)
2 0 0 0 100 100 100

HS
JN

Date Technician

HS

Day Time

Test Data



Daphnia  (Single Concentration)
Test Report 
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Client: TEC164
Reference: 16-0927-01-DAS

Test Result Comments:
None

Data Analysis:
None

Protocol Deviations:
None

Comments/Statistics



Daphnia  (Single Concentration)
Test Report 
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Client: TEC164
Reference: 16-0927-01-DAS

Client: Teck Coal Ltd.; operation WLC AWTF

Sample: WL_BFWB_OUT_SP21_20160801_N

Collection: collected on 2016/08/01 at 0900 by not given
Receipt: received on 2016/08/01 at 1500 by MC

Containers:

Description: type: water,  collection method: grab

Test: started on 2016/08/02 ; ended on 2016/08/04

Result:

Sample Client Comment    
Code Mortality (%)  Immobility (%)

control lab control 0 0   
100 0 0 none

Notes: sd, sample standard deviation; cv, coefficient of variation; nd, not done; na, not applicable;

 

 

received 4 x 20 L carboys / 4 x 1 L bottle at 15 
°C, in good condition with no seals and no 

Average

The test data and results are authorized and verified correct.

Senior Verifier
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Daphnia  (Single Concentration)
Test Report 

Page 11 of 14

Client: TEC164
Reference: 16-0927-01-DAS

Method: Biological Test method: Reference Method for Determining Acute Lethality of 
Effluents to Daphnia magna , 2000. Environ. Can., EPS 1/RM/14. 
Second Edition. (December 2000; amended February 2016)

Test type: Daphnia  48-h Static Acute Test (WTR-ME-015)
Species: Daphnia magna

Age: < 24 hours old 
Organism source: in-house culture

Stock mortality: 0%
Culture brood data: 8 days to first brood

34 neonates per average brood

Sample initial chemistry: pH: 7.5;   EC: 1692 (µS/cm @ 25°C);   DO: 9.3 (mg/L);   temperature: 10 °C
hardness (mg CaC03/L): 1249;   colour: colourless;   odour: organic

Sample holding time: 1 day  (must be ≤ 5 days)
Sample storage: 4 ± 2°C in darkness

Test vessel: 385 mL glass vessels
Test volume: 150 mL

Sample pre-treatment: The sample was not filtered or pH adjusted prior to or during testing
The sample was pre-aerated for 0 minutes (rate of 37.5 ± 12.5 mL/min.L-1)
The hardness of the sample was not adjusted (mg CaCO3/L) prior to or during
testing

Loading density: One daphnid/15 mL (must ≤ 1 organism/15 mL)
Control water: Moderately hard reconstituted water supplemented with vitamin B12 (2 µg/L)

and Na2SeO4 (2 µg/L)

The hardness of the control/dilution water was 80 mg CaCO3/L
Test concentrations: Undiluted sample plus a negative control

Test replicates: Three replicates per treatment, 10 daphnids per replicate
Feeding: None
Aeration: None

Measurements: pH, conductivity, dissolved oxygen and temperature at test initiation and
termination

Lighting: Cool white fluorescent lights
Photoperiod: 16h light:8h dark

Test temperature: 10 ± 2°C

Note: Outlined sections are protocol deviations explained on the comment page 

Test Conditions

 



Daphnia  (Single Concentration)
Test Report 

Page 12 of 14

Client: TEC164
Reference: 16-0927-01-DAS

Endpoint: Mortality, % mortality at 48-h
Immobility, % immobility at 48-h

Test validity: The control had 100% survival (must ≥ 90%)
Control had 0% abnormal behaviour (must ≤ 10%), e.g. immobility 

Reference toxicant: 48-h test with NaCl initiated August 4, 2016 current results
(48-h LC50 and 95% confidence limits) = 0.74 (0.70-0.78) log (g/L NaCl)
historical results:
(48-h LC50 and 95% confidence limits) = 0.74 (0.64-0.84) log (g/L NaCl)

Note: Outlined sections are protocol deviations explained on the comment page 

Test Conditions



Daphnia  (Single Concentration)
Test Report 
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Client: TEC164
Reference: 16-0927-01-DAS

Test Log:

2016/08/02 0 1400
2016/08/03 1 1000
2016/08/04 2 0950

Chemistry: 
Conc (%) control 100
replicate a b c a b c

Day pH (units)
0 7.4 7.4 7.4 7.4 7.4 7.4
2 7.3 7.4 7.4 8.0 8.0 8.0

Conductivity (µS/cm @ 25°C)
0 314 320 323 1776 1811 1814
2 320 326 328 1760 1806 1807

Dissolved Oxygen (mg/L)
0 9.3 9.3 9.4 9.3 9.3 9.4
2 9.0 9.0 8.9 9.3 9.4 9.4

Temperature (oC)
0 11 11 11 10 10 10
2 11 11 11 11 11 11

Biology:
Conc (%) control 100
replicate a b c a b c

Day Number Alive and Behavior (behavior is in brackets) 
1 10 10 10 10 10 10
2 10 10 10 10 10 10

Notes: F, floating; I, immobile; B, stuck on bubble; D, caught in debris

Mortality (%)
2 0 0 0 0 0 0

Immobility (%)
2 0 0 0 0 0 0

JN
HS

Date Day Time Technician

HS

Test Data



Daphnia  (Single Concentration)
Test Report 
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Client: TEC164
Reference: 16-0927-01-DAS

Test Result Comments:
None

Data Analysis:
None

Protocol Deviations:
The test temperature was 10 ± 2°C as requested by the client

Comments/Statistics



GENERAL TERMS AND CONDITIONS: 

These terms and conditions are incorporated into and form part of the Chain of Custody between HydroQual Laboratories Ltd. (“HydroQual”) and the party named in the Chain of 

Custody (the “Client”). 

1. Definitions: Capitalized terms shall have the definition ascribed as such in these General Terms and Conditions and the Chain of Custody. 

2. The Services: HydroQual will provide the Services to the Client as listed and described in the Chain of Custody.  

3. Prices: HydroQual may review and change all prices, fees, surcharges or other charges as set out in proposals and/or price quotations if there are changes to HydroQual’s cost beyond HydroQual’s control, including 

changes in legislative requirements, Client variations of sample numbers and Client requests for changes to standard reporting requirements. Notwithstanding condition 3, all quotations are reviewed and updated on a 

yearly basis.  

4. Payment Terms: The Client shall pay HydroQual within 30 days of the invoice date as provided by HydroQual. HydroQual may, for reasonable business reasons, require the Client to arrange for payment in advance. 

5. Quotation Numbers: The Client shall provide the proposal and/or price quotation number to HydroQual (where applicable) to ensure correct pricing. 

6. Taxes: Applicable taxes are not included in prices, surcharges and additional fees and will be added at the time of invoicing. 

7. No Guarantee of Results: The Client is responsible for informing itself on the limitation of the results and acknowledges that the results are not guaranteed. 

8. Standard of Care: HydroQual will use reasonable care and diligence as required by the laws of the province or territory where the sample is tested, subject to that level of care and skill ordinarily exercised by other 

laboratories currently practicing under similar conditions in the same locality, subject to the time limits and financial, physical or other constraints applicable to the Services. No warranty, express or implied, is made. 

9. Storage: Where possible, HydroQual will store samples until a final report is issued to the Client, after which time HydroQual may discard the sample. 

10. Holds: If the Client requests a sample be placed on hold, HydroQual will store the sample for the mutually agreed upon written time and price, after which HydroQual will invoice the Client and discard the sample. 

11. Archives: If the Client requests a sample be archived, HydroQual will store the sample for  a mutually agreed upon written time frame and price, after which HydroQual will invoice the Client and discard the sample. 

12. Handling Protocol: Legal sample handling protocol must be arranged, and provided in writing, before samples are collected. HydroQual will provide a price quotation for legal sample protocol. Samples processed under 

legal protocol are stored indefinitely, subject to a storage charge as advised by HydroQual. 

13. Samples: The quality, condition, content and source of samples stored and tested are not known to HydroQual except as declared and described on the Chain of Custody  completed and submitted by the Client and 

accompanying the sample. 

14. Risk of Loss: HydroQual will use reasonable care to protect samples during storage, however, all samples are stored at the Client’s risk and the Client is responsible for obtaining appropriate insurance, if desired. The 

Client acknowledges that during the performance of the Services samples may be altered, lost, damaged or destroyed and the client forever releases HydroQual from any and all claims the Client may have for any loss or 

damage to the sample. 

15. Environmental: the Client must comply with all applicable environmental legislation, including labeling all hazardous samples to comply with Canada's Workplace Hazardous Materials Information System and the Alberta 

Transfer of Dangerous Goods regulations, and must provide appropriate material safety data sheets that include the nature of the hazard and a contact name and phone number to call for information. The Client shall 

defend, indemnify and hold harmless HydroQual for all loss or damages, including any fine or cost of complying with an order of any government authority, resulting from the Client’s breach of this paragraph. 

16. Hazardous Materials Disposal: HydroQual may return, at the Client’s cost, hazardous material to the Client for disposal. 

17. Hazardous Materials Surcharge: HydroQual may apply an additional surcharge for handling of hazardous samples or samples with Naturally Occurring Radioactive Materials (“NORM”), such as and including without 

limitation, H2S and CN. 

18. Sample Containers: HydroQual may ship sample containers to the Client’s location by the most cost effective means using HydroQual’s preferred courier suppliers, within the specified project timeline. Shipping will be 

charged back to the Client. 

19. Additional Charges: HydroQual may charge the Client:  

(a) for pick-up and delivery services when provided subject in each instance to a minimum charge of $50.00; and, 

(b) for rush service (processing samples and/or reporting). 

20. Large Bottle Orders: The Client shall provide HydroQual with not less than 24 hours’ notice for large bottle orders.  

21. Re-Tests: HydroQual reserves the right to re-test any samples that remain in HydroQual’s possession. Re-tests requested by the Client may be charged to Client and Client agrees to pay for such charges. 

22. Waiver: The Client is responsible for making any assessment regarding the suitability of the Services and the intended results for the Client’s purposes and waives any and all claims against HydroQual that the Client may 

have against HydroQual as a result of the interpretation of the results provided to the Client. The Client shall defend, indemnify and save harmless HydroQual for any and all claims made by any third party against 

HydroQual in respect of all losses however arising from the performance of the Services or the use of any report provided in the performance of the Services. 

23. LIMITATION OF LIABILITY: IN NO EVENT SHALL HYDROQUAL BE RESPONSIBLE FOR ANY CONSEQUENTIAL, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY OR PUNITIVE DAMAGES, WHETHER 

FORESEEABLE OR UNFORESEEABLE (INCLUDING CLAIMS FOR LOSS OF PROFITS OR REVENUE OR LOSSES CAUSED BY STOPPAGE OF OTHER WORK OR IMPAIRMENT OF OTHER ASSETS) INCURRED 

BY THE CLIENT ARISING OUT OF BREACH OR FAILURE OF EXPRESS OF IMPLIED WARRANTY, BREACH OF CONTRACT, BREACH OF WARRANTY, MISREPRESENTATION, NEGLIGENCE, STRICT LIABILITY 

IN TORT OR OTHERWISE. IN ANY EVENT, THE LIABILITY OF HYDROQUAL TO THE CLIENT SHALL BE LIMITED TO THE COST OF TESTING THE SAMPLE AS REQUESTED IN THE CHAIN OF CUSTODY 

UNDER WHICH THE SAMPLE WAS ORIGINALLY DEPOSITED. FOR THE PURPOSES OF THIS PARAGRAPH AND PARAGRAPHS 7, 14, 15, 22, AND 24, AS APPLICABLE, “HYDROQUAL” INCLUDES WITHOUT 

LIMITATIONS ITS DIRECTORS, OFFICERS, EMPLOYEES AND AFFILIATES AND THE “CLIENT” INCLUDES WITHOUT LIMITATION ANY THIRD PARTY THAT MAY HAVE A CLAIM AGAINST HYDROQUAL 

THROUGH THE CLIENT. 

24. Notice of Liability: Notwithstanding paragraph 23, HydroQual shall not be liable to the Client unless the Client provides notice in writing to HydroQual of such loss or damage, together with full particulars thereof, within 30 

days of the Client’s receipt of the report of the analysis of the sample giving rise to such liability. The provisions of this paragraph allocate the risk between the Client and HydroQual, and the fees to be paid by the Client to 

HydroQual reflect this allocation of any such risks and the limitations of liability in these General Terms and Conditions.  

25. Entire Agreement: These General Terms and Conditions, the Chain of Custody and price quotations constitute the entire agreement between the parties and supersede and take precedence over any terms and 

conditions contained in any documentation provided by the Client. HydroQual’s execution of any subsequent documentation from the Client only acknowledges receipt and not acceptance of any terms or conditions therein 

unless expressly stipulated otherwise by HydroQual. If there is a conflict between these General Terms and Conditions and any other document, these General Terms and Conditions prevail.  



MAXXAM JOB #: B666047
Received: 2016/08/09, 09:13

CERTIFICATE OF ANALYSIS

Your P.O. #: 441369

Report Date: 2016/08/18
Report #: R2240540

Version: 1 - Final

Attention:Chris Stroich

TECK COAL LIMITED
Bag Service 2000
421 Pine Avenue
Sparwood, BC
CANADA          V0B 2G0

WLC AWTFSite Location:

Sample Matrix: Water
# Samples Received: 1

Analytical MethodLaboratory Method
Date
Analyzed

Date
ExtractedQuantityAnalyses

EPS 1 RM14 2nd  edEENVSOP-001542016/08/10N/A1Daphnia magna Single Concentration-100%

Reference Method suffix “m” indicates test methods incorporate validated modifications from specific reference methods to improve performance.

* RPDs calculated using raw data. The rounding of final results may result in the apparent difference.

Encryption Key

Please direct all questions regarding this Certificate of Analysis to your Project Manager.
Micheline Piche, Project Manager
Email: MPiche@maxxam.ca
Phone# (780) 577-7100
==================================================================== 
This report has been generated and distributed using a secure automated process.
Maxxam has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per section 5.10.2 of ISO/IEC 17025:2005(E), 
signing the reports.  For Service Group specific validation please refer to the Validation Signature Page. 
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Maxxam Job #: B666047
Report Date: 2016/08/18

TECK COAL LIMITED

WLC AWTFSite Location:

Your P.O. #: 441369
Sampler Initials: AK

RESULTS OF CHEMICAL ANALYSES OF  WATER

8357911ATTACHED%Mortality

Daphnia Magna Bioassay

QC Batch
WL_BFWB_OUT_SP21_2016

0808_N
UNITS

2016/08/08
 09:00

Sampling Date

PF1165Maxxam ID
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Maxxam Job #: B666047
Report Date: 2016/08/18

TECK COAL LIMITED

WLC AWTFSite Location:

Your P.O. #: 441369
Sampler Initials: AK

GENERAL COMMENTS

Each temperature is the average of up to three cooler temperatures taken at receipt

4.0°CPackage 1

Results relate only to the items tested.
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Maxxam Job #: B666047
Report Date: 2016/08/18

TECK COAL LIMITED

WLC AWTFSite Location:

Your P.O. #: 441369
Sampler Initials: AK

VALIDATION SIGNATURE PAGE

The analytical data and all QC contained in this report were reviewed and validated by the following individual(s).

Roxanne Gill, Bioassay Supervisor

Maxxam has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per section 5.10.2 of ISO/IEC
17025:2005(E), signing the reports.  For Service Group specific validation please refer to the Validation Signature Page.
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RESULTS OF DAPHNIA MAGNA SINGLE CONCENTRATION-100%

TECK COAL LIMITED, Sparwood 3248Client :

Client Project Name & Number:

Job Number: B666047

WLC AWTF Sample Number: PF1165-01

Test Result:

Statistical Method:048 hrs Mortality %

Mean percent mortality: Sample Control         0          0

2-6°C

1 L

Aug 08, 2016 09:00 AM

Analysis Start :

End :

Aug 10, 2016 10:17 AM

Aug 12, 2016 09:52 AM

clear, colourlessDescription:

Sample Collected By:

Sample Received: Volume Received:

Sample Collected:

Dissolved Oxygen: 10.1 mg/L

Temperature :

pH: 7.6

1522 µS/cm

16 °C

1200 mg CaCO 3/L

N/AAK

Aug 09, 2016 09:13 AM

Sample Conductance:

Hardness:

Site Collection:

4 °CTemp.Upon Arrival:

Storage:

Sampling Method : N/A

Sample Name : WL_BFWB_OUT_SP21_20160808_N Sample Matrix : Water

Sample Prior to Analysis:

0000100

0000100

0000100

00000

00000

00000

48 hrs48 hrs48 hrs48 hrs % vol/vol

Immobility
(%)

Immobility
(#)

Mortality
(%)

Mortality
(#)

 Concentration

7.715627.72000008.916937.721100

7.715597.72000008.816937.621100

7.715397.72000008.816847.621100

7.73597.82000008.13588.0210

7.63577.82000008.13587.9210

7.63547.72000008.03567.9210

48 hrs48 hrs48 hr48 hrs24 hrs24 hrs24 hrs24 hrsStartStartStartStart % vol/vol

Dissolved
Oxygen
(mg/L)

Conductivity
(uS/cm)

pH
(pH)

Temperature
(°C)

Immobility
(%)

Immobility
(#)

Mortality
(%)

Mortality
(#)

Dissolved
Oxygen
(mg/L)

Conductivity
(uS/cm)

pH
(pH)

Temperature
(°C)

 Concentration

Other parameters available on request.180 mg/L CaCO3Hardness:

City of Edmonton dechlorinated tap waterCulture/Control/Dilution Water:

NoneComments :

Test concentration :

Photoperiod :

Pre-aeration Time : Rate of Pre-aeration :

Test Hardness Adjusted :

0,0,0,100,100,100 (% vol/vol)

25-50 mL/min/L

No

16:8 (light: dark)

30 min

Test pH Adjusted: No

15.0 mL/Daphnia

Total # of Organisms Used :

Vessel Volume :Test Volume : 150 mL

Test Temperature :

Organisms per Vessel : 10

60

Loading Density :

20 ± 2 °C

225 mL

Test Conditions

Culture Temperature :

Pseudokirchnriella and YTC at a ratio of 2 mL/L of culture daily. New cultures weekly, 63 daphnids
distributed into 6 culture vessels and 3 reproductive vessels.

% Mortality within 7 days :

30.3<24 hrs

20.6

Time To First Brood :

Daphnia magna

8 Days

Average Brood Size :

16:8 (light: dark)

Source : In House Culture

20 ± 2 °C

Culture Diet

Culture Photoperiod :

Test Organism :

Age at Test Initiation :
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RESULTS OF DAPHNIA MAGNA SINGLE CONCENTRATION-100%

TECK COAL LIMITED, Sparwood 3248Client :

Client Project Name & Number:

Job Number: B666047

WLC AWTF Sample Number: PF1165-01

0,1.25,2.5,5,10,20 g/L6.54 (5.09, 8.41) g/L Concentration :Historical Mean LC50 (warning limits) :

Untrimmed
Spearman-
Kärber

5.74 (4.70, 7.02)g/L Statistical Method :Test Endpoint 48 hrs LC50 (95% confidence interval) :

Jul 27, 2016Test Date:Sodium ChlorideReference chemical:

NoneMethod Deviations:

EPS 1/RM/14Test Method

The results contained in this report refer only to the testing of the sample submitted. This report may not be reproduced, except in its
entirety, without the written approval of the laboratory.

Note:

Date: Aug 18, 2016 05:06 PM

Analyst :

Verified By :

Andrea Rowe, Chelsea Tessier

Roxanne Gill, Bioassay Supervisor
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ATTN:  Thomas Davidson Received: 2016/08/09
Teck Coal Ltd. Report Date: 2016/08/18
15 Km North HWY 43 Version: FINAL
Sparwood, British Columbia
Canada  V0B 2G0  

TEC164
16-0976
PO # 411634

Senior Verifier

Test Report
Client:
Reference:
Billing:



Trout (Single Concentration)  
Test Report

Page 1 of 14

Client: TEC164
Reference: 16-0976-01-TRS

Client: Teck Coal Ltd.; operation WLC AWTF

Sample: WL_BFWB_OUT_SP21_20160808_N

Collection: collected on 2016/08/08 at 0900 by not given
Receipt: received on 2016/08/09 at 0910 by MC

Containers:

Description: type: water,  collection method: grab

Test:  started on 2016/08/10 ; ended on 2016/08/14

Result:

Sample Client Mortality Comment
Code (%)

control lab control 0
100% 0 none 

received 4 x 20 L carboys / 4 x 1 L bottles at 20 °C, in 
good condition with no seals and no initials

The test data and results are authorized and verified correct.

WL_BFWB_OUT_S
P21_20160808_N

Senior Verifier
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Result Summary



Trout (Single Concentration)  
Test Report
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Client: TEC164
Reference: 16-0976-01-TRS

Method: Biological Test Method: Reference Method for Determining Acute Lethality of 
Effluents to Rainbow Trout, 2000. Environment Canada, EPS 1/RM/13. 
Second Edition (2000; amended May 2007 and February 2016).

Test type: Trout 96-h Static Acute Test (WTR-ME-041)
Species: Oncorhynchus mykiss

Organism source: Miracle Springs (Batch 20160706TR)
Acclimation: 35 days (must be > 2 weeks)

Stock mortality: 0% (seven days preceding testing)

Sample initial chemistry: pH: 7.7;   EC: 1817 (µS/cm @ 25°C);   DO: 8.1 (mg/L);   temperature: 19 °C
hardness (mg CaC03/L): 1046;   colour: colourless;   odour: organic 

Sample holding time: 2 days  (must be ≤ 5 days)
Sample storage: 4 ± 2°C in darkness

Test vessel: The test was conducted in 22 L plastic pails with polyethylene liners 
Test volume: 20 Litres (depth of solution in each test vessel  ≥15cm)

Sample pre-treatment: All test solutions and controls were pre-aerated for 30 minutes at 6.5 ±1 mL/min/L
Dissolved oxygen in full strength sample was 8.6 mg/L after pre-aeration
The sample was not filtered or pH adjusted prior to or during testing

Loading density: 0.16 g/Litre (must be ≤ 0.5 g/Litre)
Control water: Dechlorinated City of Calgary water acclimated to test conditions

Test concentrations: Undiluted sample plus a negative control
Test replicates: One replicate per treatment; 10 fish per replicate

Feeding: Fish are not fed 24 hours before test initiation and no feeding during test
Measurements: pH, conductivity, dissolved oxygen and temperature measured at test

initiation and termination
Aeration: All treatments aerated at 6.5 ±1 mL/min/L by oil-free compressed air

passed through airline tubes connected to disposable air stones 
Lighting: Overhead full spectrum fluorescent lights

Photoperiod: 16h light:8h dark
Test temperature: 15 ± 1°C

Endpoint: Mortality, % mortality at 96-h
Test validity: The control had 100% survival (must ≥ 90%)

The control had 0 percent (%) stressed behaviour (must ≤ 10%)
Reference toxicant: 96-h test with Potassium Chloride (KCl) initiated July 20, 2016; current results

(96-h LC50 and 95% confidence limits) = 0.47 (0.38-0.53) log (g/L KCl)
historical results: 
(96-h LC50 and 95% confidence limits) = 0.52 (0.37-0.68) log (g/L KCl)

Note: Outlined sections are protocol deviations explained on the comment page; v/v, volume per volume

Test Conditions



Trout (Single Concentration)  
Test Report
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Client: TEC164
Reference: 16-0976-01-TRS

Test Log:

0 1430
1 0740
2 0900
3 0920
4 1240

Chemistry:
Conc. (%) control 100

Day

0 7.6 7.9
4 8.0 8.0

Conductivity (µS/cm @ 25°C)
0 474 1866
4 475 1728

Dissolved Oxygen (mg/L)
0 8.4 8.6
4 8.4 8.6

0 15 15
4 15 15

Number Alive (In brackets number stressed):
Conc. (%) control 100

Day
0 10 10
1 10 10
2 10 10
3 10 10
4 10 10

4 0 0

4 0 0

2016/08/10 ML
2016/08/11 LC

Date Day Time Technician

pH (units)

Temperature (oC)

Mortality (%)

2016/08/13 LC
2016/08/12 EP

2016/08/14 LC/JN

Stressed (%)

Test Data



Trout (Single Concentration)  
Test Report
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Client: TEC164
Reference: 16-0976-01-TRS

Biology Summary Tables:

1 3.0 0.3 control 3.2
2 3.1 0.3 100 4.1
3 3.1 0.3
4 3.2 0.4
5 2.7 0.2
6 3.0 0.3
7 3.0 0.3
8 3.1 0.4
9 3.1 0.4
10 3.0 0.3

average 3.0 0.3
sd 0.1 0.1

cv(%) 4.4 19.8
Notes: nd, not done; na, not applicable; 
sd, standard deviation; cv(%), coefficient 
of variation

Test Result Comments:
None

Data Analysis:
None

Protocol Deviations:
None

Length 
(cm)

Wet 
Weight(g) Sample Group Wet 

Weight (g)
Control 

Fish

Test Data

Comments/Statistics



Daphnia  (Single Concentration)
Test Report 
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Client: TEC164
Reference: 16-0976-01-DAS

Client: Teck Coal Ltd.; operation WLC AWTF

Sample: WL_BFWB_OUT_SP21_20160808_N

Collection: collected on 2016/08/08 at 0900 by not given
Receipt: received on 2016/08/09 at 0910 by MC

Containers:

Description: type: water,  collection method: grab

Test: started on 2016/08/09 ; ended on 2016/08/11

Result:

Sample Client Comment    
Code Mortality (%)  Immobility (%)

control lab control 0 0   
100 0 0 none

Notes: sd, sample standard deviation; cv, coefficient of variation; nd, not done; na, not applicable;

 

 

Senior Verifier

Average

received 4 x 20 L carboys / 4 x 1 L bottles at 20 
°C, in good condition with no seals and no 

The test data and results are authorized and verified correct.
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Daphnia  (Single Concentration)
Test Report 
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Client: TEC164
Reference: 16-0976-01-DAS

Method: Biological Test method: Reference Method for Determining Acute Lethality of 
Effluents to Daphnia magna , 2000. Environ. Can., EPS 1/RM/14. 
Second Edition. (December 2000; amended February 2016)

Test type: Daphnia  48-h Static Acute Test (WTR-ME-015)
Species: Daphnia magna

Age: < 24 hours old 
Organism source: in-house culture

Stock mortality: 0%
Culture brood data: 8 days to first brood

31 neonates per average brood

Sample initial chemistry: pH: 7.7;   EC: 1817 (µS/cm @ 25°C);   DO: 8.1 (mg/L);   temperature: 19 °C
hardness (mg CaC03/L): 1046;   colour: colourless;   odour: organic 

Sample holding time: 1 day  (must be ≤ 5 days)
Sample storage: 4 ± 2°C in darkness

Test vessel: 375 mL glass vessels
Test volume: 150 mL

Sample pre-treatment: The sample was not filtered or pH adjusted prior to or during testing
The sample was pre-aerated for 20 minutes (rate of 37.5 ± 12.5 mL/min.L-1)
The hardness of the sample was not adjusted (mg CaCO3/L) prior to or during
testing

Loading density: One daphnid/15 mL (must ≤ 1 organism/15 mL)
Control water: Moderately hard reconstituted water supplemented with vitamin B12 (2 µg/L)

and Na2SeO4 (2 µg/L)

The hardness of the control/dilution water was 85 mg CaCO3/L
Test concentrations: Undiluted sample plus a negative control

Test replicates: Three replicates per treatment, 10 daphnids per replicate
Feeding: None
Aeration: None

Measurements: pH, conductivity, dissolved oxygen and temperature at test initiation and
termination

Lighting: Cool white fluorescent lights
Photoperiod: 16h light:8h dark

Test temperature: 20 ± 2°C

Note: Outlined sections are protocol deviations explained on the comment page 

Test Conditions

 



Daphnia  (Single Concentration)
Test Report 

Page 7 of 14

Client: TEC164
Reference: 16-0976-01-DAS

Endpoint: Mortality, % mortality at 48-h
Immobility, % immobility at 48-h

Test validity: The control had 100% survival (must ≥ 90%)
Control had 0% abnormal behaviour (must ≤ 10%), e.g. immobility 

Reference toxicant: 48-h test with NaCl initiated August 4, 2016 current results
(48-h LC50 and 95% confidence limits) = 0.68 (0.64-0.71) log (g/L NaCl)
historical results:
(48-h LC50 and 95% confidence limits) = 0.74 (0.65-0.84) log (g/L NaCl)

Note: Outlined sections are protocol deviations explained on the comment page 

Test Conditions



Daphnia  (Single Concentration)
Test Report 
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Client: TEC164
Reference: 16-0976-01-DAS

Test Log:

2016/08/09 0 1500
2016/08/10 1 0945
2016/08/11 2 0900

Chemistry: 
Conc (%) control 100
replicate a b c a b c

Day pH (units)
0 7.9 7.9 7.9 8.1 8.0 8.2
2 7.5 7.5 7.5 7.7 7.7 7.8

Conductivity (µS/cm @ 25°C)
0 298 305 315 1841 1880 1881
2 340 353 349 1899 1928 1953

Dissolved Oxygen (mg/L)
0 7.8 7.8 7.8 8.0 8.0 8.0
2 7.8 7.8 7.8 7.9 7.9 7.9

Temperature (oC)
0 20 20 20 20 20 20
2 20 20 20 20 20 20

Biology:
Conc (%) control 100
replicate a b c a b c

Day Number Alive and Behavior (behavior is in brackets) 
1 10 10 10 10 (2D) 10 10 (3D)
2 10 10 10 10 10 10

Notes: F, floating; I, immobile; B, stuck on bubble; D, caught in debris

Mortality (%)
2 0 0 0 0 0 0

Immobility (%)
2 0 0 0 0 0 0

LC

Date Technician

EP

Day Time

HS

Test Data



Daphnia  (Single Concentration)
Test Report 
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Client: TEC164
Reference: 16-0976-01-DAS

Test Result Comments:
None

Data Analysis:
None

Protocol Deviations:
None

Comments/Statistics



Daphnia  (Single Concentration)
Test Report 
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Client: TEC164
Reference: 16-0976-01-DAS

Client: Teck Coal Ltd.; operation WLC AWTF

Sample: WL_BFWB_OUT_SP21_20160808_N

Collection: collected on 2016/08/08 at 0900 by not given
Receipt: received on 2016/08/09 at 0910 by MC

Containers:

Description: type: water,  collection method: grab

Test: started on 2016/08/09 ; ended on 2016/08/11

Result:

Sample Client Comment    
Code Mortality (%)  Immobility (%)

control lab control 0 0   
100 0 0 none

Notes: sd, sample standard deviation; cv, coefficient of variation; nd, not done; na, not applicable;

 

 

received 4 x 20 L carboys / 4 x 1 L bottles at 20 
°C, in good condition with no seals and no 

Average

The test data and results are authorized and verified correct.

Senior Verifier
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Daphnia  (Single Concentration)
Test Report 
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Client: TEC164
Reference: 16-0976-01-DAS

Method: Biological Test method: Reference Method for Determining Acute Lethality of 
Effluents to Daphnia magna , 2000. Environ. Can., EPS 1/RM/14. 
Second Edition. (December 2000; amended February 2016)

Test type: Daphnia  48-h Static Acute Test (WTR-ME-015)
Species: Daphnia magna

Age: < 24 hours old 
Organism source: in-house culture

Stock mortality: 0%
Culture brood data: 8 days to first brood

31 neonates per average brood

Sample initial chemistry: pH: 7.7;   EC: 1817 (µS/cm @ 25°C);   DO: 8.1 (mg/L);   temperature: 19 °C
hardness (mg CaC03/L): 1046;   colour: colourless;   odour: organic 

Sample holding time: 1 day  (must be ≤ 5 days)
Sample storage: 4 ± 2°C in darkness

Test vessel: 375 mL glass vessels
Test volume: 150 mL

Sample pre-treatment: The sample was not filtered or pH adjusted prior to or during testing
The sample was pre-aerated for 0 minutes (rate of 37.5 ± 12.5 mL/min.L-1)
The hardness of the sample was not adjusted (mg CaCO3/L) prior to or during
testing

Loading density: One daphnid/15 mL (must ≤ 1 organism/15 mL)
Control water: Moderately hard reconstituted water supplemented with vitamin B12 (2 µg/L)

and Na2SeO4 (2 µg/L)

The hardness of the control/dilution water was 85 mg CaCO3/L
Test concentrations: Undiluted sample plus a negative control

Test replicates: Three replicates per treatment, 10 daphnids per replicate
Feeding: None
Aeration: None

Measurements: pH, conductivity, dissolved oxygen and temperature at test initiation and
termination

Lighting: Cool white fluorescent lights
Photoperiod: 16h light:8h dark

Test temperature: 10 ± 2°C

Note: Outlined sections are protocol deviations explained on the comment page 

Test Conditions

 



Daphnia  (Single Concentration)
Test Report 
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Client: TEC164
Reference: 16-0976-01-DAS

Endpoint: Mortality, % mortality at 48-h
Immobility, % immobility at 48-h

Test validity: The control had 100% survival (must ≥ 90%)
Control had 0% abnormal behaviour (must ≤ 10%), e.g. immobility 

Reference toxicant: 48-h test with NaCl initiated August 4, 2016 current results
(48-h LC50 and 95% confidence limits) = 0.68 (0.64-0.71) log (g/L NaCl)
historical results:
(48-h LC50 and 95% confidence limits) = 0.74 (0.65-0.84) log (g/L NaCl)

Note: Outlined sections are protocol deviations explained on the comment page 

Test Conditions



Daphnia  (Single Concentration)
Test Report 
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Client: TEC164
Reference: 16-0976-01-DAS

Test Log:

2016/08/09 0 1500
2016/08/10 1 1010
2016/08/11 2 0900

Chemistry: 
Conc (%) control 100
replicate a b c a b c

Day pH (units)
0 8.0 7.9 8.0 7.7 7.8 7.8
2 7.5 7.6 7.6 7.9 7.9 7.9

Conductivity (µS/cm @ 25°C)
0 315 317 318 1892 1957 1953
2 367 360 360 2090 2130 2150

Dissolved Oxygen (mg/L)
0 8.4 8.2 8.4 8.8 9.1 9.2
2 9.4 9.3 9.4 9.4 9.3 9.3

Temperature (oC)
0 12 12 12 12 12 12
2 11 11 11 11 11 11

Biology:
Conc (%) control 100
replicate a b c a b c

Day Number Alive and Behavior (behavior is in brackets) 
1 10 10 10 10 10 10
2 10 10 10 10 10 10

Notes: F, floating; I, immobile; B, stuck on bubble; D, caught in debris

Mortality (%)
2 0 0 0 0 0 0

Immobility (%)
2 0 0 0 0 0 0

LC
HS

Date Day Time Technician

EP

Test Data



Daphnia  (Single Concentration)
Test Report 
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Client: TEC164
Reference: 16-0976-01-DAS

Test Result Comments:
None

Data Analysis:
None

Protocol Deviations:
The test temperature was 10 ± 2°C, as requested by the client

Comments/Statistics



GENERAL TERMS AND CONDITIONS: 

These terms and conditions are incorporated into and form part of the Chain of Custody between HydroQual Laboratories Ltd. (“HydroQual”) and the party named in the Chain of 

Custody (the “Client”). 

1. Definitions: Capitalized terms shall have the definition ascribed as such in these General Terms and Conditions and the Chain of Custody. 

2. The Services: HydroQual will provide the Services to the Client as listed and described in the Chain of Custody.  

3. Prices: HydroQual may review and change all prices, fees, surcharges or other charges as set out in proposals and/or price quotations if there are changes to HydroQual’s cost beyond HydroQual’s control, including 

changes in legislative requirements, Client variations of sample numbers and Client requests for changes to standard reporting requirements. Notwithstanding condition 3, all quotations are reviewed and updated on a 

yearly basis.  

4. Payment Terms: The Client shall pay HydroQual within 30 days of the invoice date as provided by HydroQual. HydroQual may, for reasonable business reasons, require the Client to arrange for payment in advance. 

5. Quotation Numbers: The Client shall provide the proposal and/or price quotation number to HydroQual (where applicable) to ensure correct pricing. 

6. Taxes: Applicable taxes are not included in prices, surcharges and additional fees and will be added at the time of invoicing. 

7. No Guarantee of Results: The Client is responsible for informing itself on the limitation of the results and acknowledges that the results are not guaranteed. 

8. Standard of Care: HydroQual will use reasonable care and diligence as required by the laws of the province or territory where the sample is tested, subject to that level of care and skill ordinarily exercised by other 

laboratories currently practicing under similar conditions in the same locality, subject to the time limits and financial, physical or other constraints applicable to the Services. No warranty, express or implied, is made. 

9. Storage: Where possible, HydroQual will store samples until a final report is issued to the Client, after which time HydroQual may discard the sample. 

10. Holds: If the Client requests a sample be placed on hold, HydroQual will store the sample for the mutually agreed upon written time and price, after which HydroQual will invoice the Client and discard the sample. 

11. Archives: If the Client requests a sample be archived, HydroQual will store the sample for  a mutually agreed upon written time frame and price, after which HydroQual will invoice the Client and discard the sample. 

12. Handling Protocol: Legal sample handling protocol must be arranged, and provided in writing, before samples are collected. HydroQual will provide a price quotation for legal sample protocol. Samples processed under 

legal protocol are stored indefinitely, subject to a storage charge as advised by HydroQual. 

13. Samples: The quality, condition, content and source of samples stored and tested are not known to HydroQual except as declared and described on the Chain of Custody  completed and submitted by the Client and 

accompanying the sample. 

14. Risk of Loss: HydroQual will use reasonable care to protect samples during storage, however, all samples are stored at the Client’s risk and the Client is responsible for obtaining appropriate insurance, if desired. The 

Client acknowledges that during the performance of the Services samples may be altered, lost, damaged or destroyed and the client forever releases HydroQual from any and all claims the Client may have for any loss or 

damage to the sample. 

15. Environmental: the Client must comply with all applicable environmental legislation, including labeling all hazardous samples to comply with Canada's Workplace Hazardous Materials Information System and the Alberta 

Transfer of Dangerous Goods regulations, and must provide appropriate material safety data sheets that include the nature of the hazard and a contact name and phone number to call for information. The Client shall 

defend, indemnify and hold harmless HydroQual for all loss or damages, including any fine or cost of complying with an order of any government authority, resulting from the Client’s breach of this paragraph. 

16. Hazardous Materials Disposal: HydroQual may return, at the Client’s cost, hazardous material to the Client for disposal. 

17. Hazardous Materials Surcharge: HydroQual may apply an additional surcharge for handling of hazardous samples or samples with Naturally Occurring Radioactive Materials (“NORM”), such as and including without 

limitation, H2S and CN. 

18. Sample Containers: HydroQual may ship sample containers to the Client’s location by the most cost effective means using HydroQual’s preferred courier suppliers, within the specified project timeline. Shipping will be 

charged back to the Client. 

19. Additional Charges: HydroQual may charge the Client:  

(a) for pick-up and delivery services when provided subject in each instance to a minimum charge of $50.00; and, 

(b) for rush service (processing samples and/or reporting). 

20. Large Bottle Orders: The Client shall provide HydroQual with not less than 24 hours’ notice for large bottle orders.  

21. Re-Tests: HydroQual reserves the right to re-test any samples that remain in HydroQual’s possession. Re-tests requested by the Client may be charged to Client and Client agrees to pay for such charges. 

22. Waiver: The Client is responsible for making any assessment regarding the suitability of the Services and the intended results for the Client’s purposes and waives any and all claims against HydroQual that the Client may 

have against HydroQual as a result of the interpretation of the results provided to the Client. The Client shall defend, indemnify and save harmless HydroQual for any and all claims made by any third party against 

HydroQual in respect of all losses however arising from the performance of the Services or the use of any report provided in the performance of the Services. 

23. LIMITATION OF LIABILITY: IN NO EVENT SHALL HYDROQUAL BE RESPONSIBLE FOR ANY CONSEQUENTIAL, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY OR PUNITIVE DAMAGES, WHETHER 

FORESEEABLE OR UNFORESEEABLE (INCLUDING CLAIMS FOR LOSS OF PROFITS OR REVENUE OR LOSSES CAUSED BY STOPPAGE OF OTHER WORK OR IMPAIRMENT OF OTHER ASSETS) INCURRED 

BY THE CLIENT ARISING OUT OF BREACH OR FAILURE OF EXPRESS OF IMPLIED WARRANTY, BREACH OF CONTRACT, BREACH OF WARRANTY, MISREPRESENTATION, NEGLIGENCE, STRICT LIABILITY 

IN TORT OR OTHERWISE. IN ANY EVENT, THE LIABILITY OF HYDROQUAL TO THE CLIENT SHALL BE LIMITED TO THE COST OF TESTING THE SAMPLE AS REQUESTED IN THE CHAIN OF CUSTODY 

UNDER WHICH THE SAMPLE WAS ORIGINALLY DEPOSITED. FOR THE PURPOSES OF THIS PARAGRAPH AND PARAGRAPHS 7, 14, 15, 22, AND 24, AS APPLICABLE, “HYDROQUAL” INCLUDES WITHOUT 

LIMITATIONS ITS DIRECTORS, OFFICERS, EMPLOYEES AND AFFILIATES AND THE “CLIENT” INCLUDES WITHOUT LIMITATION ANY THIRD PARTY THAT MAY HAVE A CLAIM AGAINST HYDROQUAL 

THROUGH THE CLIENT. 

24. Notice of Liability: Notwithstanding paragraph 23, HydroQual shall not be liable to the Client unless the Client provides notice in writing to HydroQual of such loss or damage, together with full particulars thereof, within 30 

days of the Client’s receipt of the report of the analysis of the sample giving rise to such liability. The provisions of this paragraph allocate the risk between the Client and HydroQual, and the fees to be paid by the Client to 

HydroQual reflect this allocation of any such risks and the limitations of liability in these General Terms and Conditions.  

25. Entire Agreement: These General Terms and Conditions, the Chain of Custody and price quotations constitute the entire agreement between the parties and supersede and take precedence over any terms and 

conditions contained in any documentation provided by the Client. HydroQual’s execution of any subsequent documentation from the Client only acknowledges receipt and not acceptance of any terms or conditions therein 

unless expressly stipulated otherwise by HydroQual. If there is a conflict between these General Terms and Conditions and any other document, these General Terms and Conditions prevail.  



MAXXAM JOB #: B668661
Received: 2016/08/16, 09:48

CERTIFICATE OF ANALYSIS

Your P.O. #: 441369

Report Date: 2016/08/18
Report #: R2240447

Version: 1 - Final

Attention:Chris Stroich

TECK COAL LIMITED
Bag Service 2000
421 Pine Avenue
Sparwood, BC
CANADA          V0B 2G0

WLC AWTFSite Location:

Sample Matrix: Water
# Samples Received: 1

Analytical MethodLaboratory Method
Date
Analyzed

Date
ExtractedQuantityAnalyses

EPS 1 RM14 2nd  edEENVSOP-001542016/08/16N/A1Daphnia magna Single Concentration-100%

Reference Method suffix “m” indicates test methods incorporate validated modifications from specific reference methods to improve performance.

* RPDs calculated using raw data. The rounding of final results may result in the apparent difference.

Encryption Key

Please direct all questions regarding this Certificate of Analysis to your Project Manager.
Micheline Piche, Project Manager
Email: MPiche@maxxam.ca
Phone# (780) 577-7100
==================================================================== 
This report has been generated and distributed using a secure automated process.
Maxxam has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per section 5.10.2 of ISO/IEC 17025:2005(E), 
signing the reports.  For Service Group specific validation please refer to the Validation Signature Page. 

Total Cover Pages : 1
Page 1 of 4

Maxxam Analytics International Corporation o/a Maxxam Analytics    Edmonton: 9331 - 48th Street T6B 2R4     Telephone (780)577-7100   Fax (780)450-4187



Maxxam Job #: B668661
Report Date: 2016/08/18

TECK COAL LIMITED

WLC AWTFSite Location:

Your P.O. #: 441369
Sampler Initials: EM

RESULTS OF CHEMICAL ANALYSES OF  WATER

8365548ATTACHED%Mortality

Daphnia Magna Bioassay

QC Batch
WL_BFWB_OUT_SP21_2016

0815_N
UNITS

2016/08/15
 09:00

Sampling Date

PG6473Maxxam ID
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Maxxam Job #: B668661
Report Date: 2016/08/18

TECK COAL LIMITED

WLC AWTFSite Location:

Your P.O. #: 441369
Sampler Initials: EM

GENERAL COMMENTS

Each temperature is the average of up to three cooler temperatures taken at receipt

3.0°CPackage 1

Results relate only to the items tested.
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Maxxam Job #: B668661
Report Date: 2016/08/18

TECK COAL LIMITED

WLC AWTFSite Location:

Your P.O. #: 441369
Sampler Initials: EM

VALIDATION SIGNATURE PAGE

The analytical data and all QC contained in this report were reviewed and validated by the following individual(s).

Michelle Hospedales, B.Sc., Senior Analyst

Maxxam has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per section 5.10.2 of ISO/IEC
17025:2005(E), signing the reports.  For Service Group specific validation please refer to the Validation Signature Page.
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RESULTS OF DAPHNIA MAGNA SINGLE CONCENTRATION-100%

TECK COAL LIMITED, Sparwood 3248Client :

Client Project Name & Number:

Job Number: B668661

WLC AWTF Sample Number: PG6473-01

Test Result:

Statistical Method:0%48 hrs Mortality %

Mean percent mortality: Sample Control         0          0

2-6°C

1 L

Aug 15, 2016 09:00 AM

Analysis Start :

End :

Aug 16, 2016 01:12 PM

Aug 18, 2016 01:25 PM

clear, colourlessDescription:

Sample Collected By:

Sample Received: Volume Received:

Sample Collected:

Dissolved Oxygen: 10.8 mg/L

Temperature :

pH: 7.6

1572 µS/cm

15 °C

1600 mg CaCO 3/L

N/AEM

Aug 16, 2016 09:48 AM

Sample Conductance:

Hardness:

Site Collection:

3 °CTemp.Upon Arrival:

Storage:

Sampling Method : N/A

Sample Name : WL_BFWB_OUT_SP21_20160815_N Sample Matrix : Water

Sample Prior to Analysis:

0000100

0000100

0000100

00000

00000

00000

48 hrs48 hrs48 hrs48 hrs % vol/vol

Immobility
(%)

Immobility
(#)

Mortality
(%)

Mortality
(#)

 Concentration

7.516477.72000009.317497.620100

7.516367.72000009.417487.620100

7.516207.72000009.417427.620100

7.53588.02000008.23627.9210

7.53578.02000008.33617.9210

7.53537.92000008.33607.9210

48 hrs48 hrs48 hr48 hrs24 hrs24 hrs24 hrs24 hrsStartStartStartStart % vol/vol

Dissolved
Oxygen
(mg/L)

Conductivity
(uS/cm)

pH
(pH)

Temperature
(°C)

Immobility
(%)

Immobility
(#)

Mortality
(%)

Mortality
(#)

Dissolved
Oxygen
(mg/L)

Conductivity
(uS/cm)

pH
(pH)

Temperature
(°C)

 Concentration

Other parameters available on request.160 mg/L CaCO3Hardness:

City of Edmonton dechlorinated tap waterCulture/Control/Dilution Water:

NoneComments :

Test concentration :

Photoperiod :

Pre-aeration Time : Rate of Pre-aeration :

Test Hardness Adjusted :

0,0,0,100,100,100 (% vol/vol)

25-50 mL/min/L

No

16:8 (light: dark)

30 min

Test pH Adjusted: No

15.0 mL/Daphnia

Total # of Organisms Used :

Vessel Volume :Test Volume : 150 mL

Test Temperature :

Organisms per Vessel : 10

60

Loading Density :

20 ± 2 °C

225 mL

Test Conditions

Culture Temperature :

Pseudokirchnriella and YTC at a ratio of 2 mL/L of culture daily. New cultures weekly, 63 daphnids
distributed into 6 culture vessels and 3 reproductive vessels.

% Mortality within 7 days :

27.3<24 hrs

1.6

Time To First Brood :

Daphnia magna

9 Days

Average Brood Size :

16:8 (light: dark)

Source : In House Culture

20 ± 2 °C

Culture Diet

Culture Photoperiod :

Test Organism :

Age at Test Initiation :

www.maxxam.caMaxxam Analytics 9331 - 48th Street, Edmonton, Alberta  T6B 2R4  Tel: (780) 577-7100  Fax: (780) 450-4187
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RESULTS OF DAPHNIA MAGNA SINGLE CONCENTRATION-100%

TECK COAL LIMITED, Sparwood 3248Client :

Client Project Name & Number:

Job Number: B668661

WLC AWTF Sample Number: PG6473-01

0,1.25,2.5,5,10,20 g/L6.48 (5.02, 8.35) g/L Concentration :Historical Mean LC50 (warning limits) :

Binomial7.07 (5.00, 10.0)g/L Statistical Method :Test Endpoint 48 hrs LC50 (95% confidence interval) :

Aug 12, 2016Test Date:Sodium ChlorideReference chemical:

NoneMethod Deviations:

EPS 1/RM/14Test Method

The results contained in this report refer only to the testing of the sample submitted. This report may not be reproduced, except in its
entirety, without the written approval of the laboratory.

Note:

Date: Aug 18, 2016 04:26 PM

Analyst :

Verified By :

Andrea Rowe, Arthur Juan Mathias, Chelsea Tessier, Natasha Mouck

Michelle Hospedales, Senior Analyst

www.maxxam.caMaxxam Analytics 9331 - 48th Street, Edmonton, Alberta  T6B 2R4  Tel: (780) 577-7100  Fax: (780) 450-4187
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ATTN:  Thomas Davidson Received: 2016/08/16
Teck Coal Ltd. Report Date: 2016/08/26
15 Km North HWY 43 Version: FINAL
Sparwood, British Columbia
Canada  V0B 2G0  

TEC164
16-1018
PO 411634

Senior Verifier

Test Report
Client:
Reference:
Billing:



Trout (Single Concentration)  
Test Report

Page 1 of 24

Client: TEC164
Reference: 16-1018-01-TRS

Client: Teck Coal Ltd.; operation WLC AWTF

Sample: WL_BFWB_OUT_SP21_20160815_N

Collection: collected on 2016/08/15 at 0900 by not given
Receipt: received on 2016/08/16 at 1245 by MC

Containers:

Description: type: water,  collection method: grab

Test:  started on 2016/08/17 ; ended on 2016/08/21

Result:

Sample Client Mortality Comment
Code (%)

control lab control 0
100% 0 none 

Senior Verifier

received 4 x 1 L bottle, 3 x 20 L carboys at 11 °C, in 
good condition with no seals and no initials

The test data and results are authorized and verified correct.
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Result Summary



Trout (Single Concentration)  
Test Report
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Client: TEC164
Reference: 16-1018-01-TRS

Method: Biological Test Method: Reference Method for Determining Acute Lethality of 
Effluents to Rainbow Trout, 2000. Environment Canada, EPS 1/RM/13. 
Second Edition (2000; amended May 2007 and February 2016).

Test type: Trout 96-h Static Acute Test (WTR-ME-041)
Species: Oncorhynchus mykiss

Organism source: Miracle Springs (Batch 20160706TR)
Acclimation: 42 days (must be > 2 weeks)

Stock mortality: 0% (seven days preceding testing)

Sample initial chemistry: pH: 7.7;   EC: 2070 (µS/cm @ 25°C);   DO: 7.9 (mg/L);   temperature: 21 °C
hardness (mg CaC03/L): 1056;   colour: colourless;   odour: organic

Sample holding time: 2 days  (must be ≤ 5 days)
Sample storage: 4 ± 2°C in darkness

Test vessel: The test was conducted in 22 L plastic pails with polyethylene liners 
Test volume: 20 Litres (depth of solution in each test vessel  ≥15cm)

Sample pre-treatment: All test solutions and controls were pre-aerated for 30 minutes at 6.5 ±1 mL/min/L
Dissolved oxygen in full strength sample was 8.8 mg/L after pre-aeration
The sample was not filtered or pH adjusted prior to or during testing

Loading density: 0.195 g/Litre (must be ≤ 0.5 g/Litre)
Control water: Dechlorinated City of Calgary water acclimated to test conditions

Test concentrations: Undiluted sample plus a negative control
Test replicates: One replicate per treatment; 10 fish per replicate

Feeding: Fish are not fed 24 hours before test initiation and no feeding during test
Measurements: pH, conductivity, dissolved oxygen and temperature measured at test

initiation and termination
Aeration: All treatments aerated at 6.5 ±1 mL/min/L by oil-free compressed air

passed through airline tubes connected to disposable air stones 
Lighting: Overhead full spectrum fluorescent lights

Photoperiod: 16h light:8h dark
Test temperature: 15 ± 1°C

Endpoint: Mortality, % mortality at 96-h
Test validity: The control had 100% survival (must ≥ 90%)

The control had 0 percent (%) stressed behaviour (must ≤ 10%)
Reference toxicant: 96-h test with Potassium Chloride (KCl) initiated July 20, 2016; current results

(96-h LC50 and 95% confidence limits) = 0.47 (0.38-0.53) log (g/L KCl)
historical results: 
(96-h LC50 and 95% confidence limits) = 0.52 (0.37-0.68) log (g/L KCl)

Note: Outlined sections are protocol deviations explained on the comment page; v/v, volume per volume

Test Conditions



Trout (Single Concentration)  
Test Report
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Client: TEC164
Reference: 16-1018-01-TRS

Test Log:

0 1430
1 0750
2 0800
3 0840
4 1040

Chemistry:
Conc. (%) control 100

Day

0 7.8 7.8
4 8.1 8.0

Conductivity (µS/cm @ 25°C)
0 462 1921
4 474 1788

Dissolved Oxygen (mg/L)
0 8.5 8.8
4 8.7 8.7

0 16 15
4 15 15

Number Alive (In brackets number stressed):
Conc. (%) control 100

Day
0 10 10
1 10 10
2 10 10
3 10 10
4 10 10

4 0 0

4 0 0
Stressed (%)

2016/08/20 LC
2016/08/19 JW

2016/08/21 JW/LC

pH (units)

Temperature (oC)

Mortality (%)

2016/08/17 JW/LC
2016/08/18 JW

Date Day Time Technician

Test Data



Trout (Single Concentration)  
Test Report
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Client: TEC164
Reference: 16-1018-01-TRS

Biology Summary Tables:

1 3.5 0.5 control 3.9
2 3.4 0.5
3 3.6 0.6
4 3.6 0.5
5 3.4 0.4
6 3.0 0.3
7 2.5 0.1
8 3.4 0.5
9 2.6 0.2
10 2.8 0.3

average 3.2 0.4
sd 0.4 0.2

cv(%) 13.2 40.9
Notes: nd, not done; na, not applicable; 
sd, standard deviation; cv(%), coefficient 
of variation

Test Result Comments:
None

Data Analysis:
None

Protocol Deviations:
None

Group Wet 
Weight (g)

Control 
Fish

Length 
(cm)

Wet 
Weight(g) Sample

Test Data

Comments/Statistics



Daphnia  (Single Concentration)
Test Report 
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Client: TEC164
Reference: 16-1018-01-DAS

Client: Teck Coal Ltd.; operation WLC AWTF

Sample: WL_BFWB_OUT_SP21_20160815_N

Collection: collected on 2016/08/15 at 0900 by not given
Receipt: received on 2016/08/16 at 1245 by MC

Containers:

Description: type: water,  collection method: grab

Test: started on 2016/08/16 ; ended on 2016/08/18

Result:

Sample Client Comment    
Code Mortality (%)  Immobility (%)

control lab control 0 0   
100 90 100 none

Notes: sd, sample standard deviation; cv, coefficient of variation; nd, not done; na, not applicable;

 

 

Senior Verifier

Average

received 4 x 1 L bottle, 3 x 20 L carboys at 11 
°C, in good condition with no seals and no 

The test data and results are authorized and verified correct.
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Result Summary



Daphnia  (Single Concentration)
Test Report 
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Client: TEC164
Reference: 16-1018-01-DAS

Method: Biological Test method: Reference Method for Determining Acute Lethality of 
Effluents to Daphnia magna , 2000. Environ. Can., EPS 1/RM/14. 
Second Edition. (December 2000; amended February 2016)

Test type: Daphnia  48-h Static Acute Test (WTR-ME-015)
Species: Daphnia magna

Age: < 24 hours old 
Organism source: in-house culture

Stock mortality: 0%
Culture brood data: 8 days to first brood

29 neonates per average brood

Sample initial chemistry: pH: 7.7;   EC: 2070 (µS/cm @ 25°C);   DO: 7.9 (mg/L);   temperature: 21 °C
hardness (mg CaC03/L): 1056;   colour: colourless;   odour: organic
salinity (ppt): 0 

Sample holding time: 1 day  (must be ≤ 5 days)
Sample storage: 4 ± 2°C in darkness

Test vessel: 375 mL glass jars
Test volume: 150 mL

Sample pre-treatment: The sample was not filtered or pH adjusted prior to or during testing
The sample was pre-aerated for 20 minutes (rate of 37.5 ± 12.5 mL/min.L-1)
The hardness of the sample was not adjusted (mg CaCO3/L) prior to or during
testing

Loading density: One daphnid/15 mL (must ≤ 1 organism/15 mL)
Control water: Moderately hard reconstituted water supplemented with vitamin B12 (2 µg/L)

and Na2SeO4 (2 µg/L)

The hardness of the control/dilution water was 89 mg CaCO3/L
Test concentrations: Undiluted sample plus a negative control

Test replicates: Three replicates per treatment, 10 daphnids per replicate
Feeding: None
Aeration: None

Measurements: pH, conductivity, dissolved oxygen and temperature at test initiation and
termination

Lighting: Cool white fluorescent lights
Photoperiod: 16h light:8h dark

Test temperature: 20 ± 2°C

Note: Outlined sections are protocol deviations explained on the comment page 

Test Conditions

 



Daphnia  (Single Concentration)
Test Report 
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Client: TEC164
Reference: 16-1018-01-DAS

Endpoint: Mortality, % mortality at 48-h
Immobility, % immobility at 48-h

Test validity: The control had 100% survival (must ≥ 90%)
Control had 0% abnormal behaviour (must ≤ 10%), e.g. immobility 

Reference toxicant: 48-h test with NaCl initiated August 15, 2016 current results
(48-h LC50 and 95% confidence limits) = 0.67 (0.64-0.69) log (g/L NaCl)
historical results:
(48-h LC50 and 95% confidence limits) = 0.74 (0.64-0.83) log (g/L NaCl)

Note: Outlined sections are protocol deviations explained on the comment page 

Test Conditions



Daphnia  (Single Concentration)
Test Report 
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Client: TEC164
Reference: 16-1018-01-DAS

Test Log:

2016/08/16 0 1425
2016/08/17 1 0930
2016/08/18 2 1000

Chemistry: 
Conc (%) control 100
replicate a b c a b c

Day pH (units)
0 7.7 7.8 7.8 7.8 7.9 7.9
2 7.8 7.8 7.8 7.7 7.7 7.7

Conductivity (µS/cm @ 25°C)
0 352 355 356 2100 2140 2170
2 327 332 338 1920 1921 1915

Dissolved Oxygen (mg/L)
0 8.1 8.0 8.0 8.1 8.1 8.1
2 8.0 8.0 7.9 8.0 7.8 7.9

Temperature (oC)
0 19 19 19 18 18 18
2 20 20 20 20 20 20

Biology:
Conc (%) control 100
replicate a b c a b c

Day Number Alive and Behavior (behavior is in brackets) 
1 10 10 10 10(10F,10I,10D) 10(10F,10I,10D) 10(10F,10I,10D)

2 10 10 10 2(2I) 1(1I) 0
Notes: F, floating; I, immobile; B, stuck on bubble; D, caught in debris

Mortality (%)
2 0 0 0 80 90 100

Immobility (%)
2 0 0 0 100 100 100

EP
HS

Date Technician

JW/EP

Day Time

Test Data



Daphnia  (Single Concentration)
Test Report 
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Client: TEC164
Reference: 16-1018-01-DAS

Test Result Comments:
None

Data Analysis:
None

Protocol Deviations:
None

Comments/Statistics



Daphnia  (Single Concentration)
Test Report 
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Client: TEC164
Reference: 16-1018-01-DAS

Client: Teck Coal Ltd.; operation WLC AWTF

Sample: WL_BFWB_OUT_SP21_20160815_N

Collection: collected on 2016/08/15 at 0900 by not given
Receipt: received on 2016/08/16 at 1245 by MC

Containers:

Description: type: water,  collection method: grab

Test: started on 2016/08/16 ; ended on 2016/08/18

Result:

Sample Client Comment    
Code Mortality (%)  Immobility (%)

control lab control 0 0   
100 0 0 none

Notes: sd, sample standard deviation; cv, coefficient of variation; nd, not done; na, not applicable;

 

 

received 4 x 1 L bottle, 3 x 20 L carboys at 11 
°C, in good condition with no seals and no 

Average

The test data and results are authorized and verified correct.

Senior Verifier
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Result Summary



Daphnia  (Single Concentration)
Test Report 

Page 11 of 24

Client: TEC164
Reference: 16-1018-01-DAS

Method: Biological Test method: Reference Method for Determining Acute Lethality of 
Effluents to Daphnia magna , 2000. Environ. Can., EPS 1/RM/14. 
Second Edition. (December 2000; amended February 2016)

Test type: Daphnia  48-h Static Acute Test (WTR-ME-015)
Species: Daphnia magna

Age: < 24 hours old 
Organism source: in-house culture

Stock mortality: 0%
Culture brood data: 8 days to first brood

29 neonates per average brood

Sample initial chemistry: pH: 7.7;   EC: 2070 (µS/cm @ 25°C);   DO: 7.9 (mg/L);   temperature: 21 °C
hardness (mg CaC03/L): 1056;   colour: colourless;   odour: organic
salinity (ppt): 0

Sample holding time: 1 day  (must be ≤ 5 days)
Sample storage: 4 ± 2°C in darkness

Test vessel: 375 mL glass jars
Test volume: 150 mL

Sample pre-treatment: The sample was not filtered or pH adjusted prior to or during testing
The sample was pre-aerated for 0 minutes (rate of 37.5 ± 12.5 mL/min.L-1)
The hardness of the sample was not adjusted (mg CaCO3/L) prior to or during
testing

Loading density: One daphnid/15 mL (must ≤ 1 organism/15 mL)
Control water: Moderately hard reconstituted water supplemented with vitamin B12 (2 µg/L)

and Na2SeO4 (2 µg/L)

The hardness of the control/dilution water was 89 mg CaCO3/L
Test concentrations: Undiluted sample plus a negative control

Test replicates: Three replicates per treatment, 10 daphnids per replicate
Feeding: None
Aeration: None

Measurements: pH, conductivity, dissolved oxygen and temperature at test initiation and
termination

Lighting: Cool white fluorescent lights
Photoperiod: 16h light:8h dark

Test temperature: 10 ± 2°C

Note: Outlined sections are protocol deviations explained on the comment page 

Test Conditions

 



Daphnia  (Single Concentration)
Test Report 
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Client: TEC164
Reference: 16-1018-01-DAS

Endpoint: Mortality, % mortality at 48-h
Immobility, % immobility at 48-h

Test validity: The control had 100% survival (must ≥ 90%)
Control had 0% abnormal behaviour (must ≤ 10%), e.g. immobility 

Reference toxicant: 48-h test with NaCl initiated August 15, 2016 current results
(48-h LC50 and 95% confidence limits) = 0.67 (0.64-0.69) log (g/L NaCl)
historical results:
(48-h LC50 and 95% confidence limits) = 0.74 (0.64-0.83) log (g/L NaCl)

Note: Outlined sections are protocol deviations explained on the comment page 

Test Conditions



Daphnia  (Single Concentration)
Test Report 
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Client: TEC164
Reference: 16-1018-01-DAS

Test Log:

2016/08/16 0 1425
2016/08/17 1 0930
2016/08/18 2 1045

Chemistry: 
Conc (%) control 100
replicate a b c a b c

Day pH (units)
0 7.9 7.9 7.9 7.7 7.7 7.8
2 7.6 7.8 7.7 7.8 7.7 7.7

Conductivity (µS/cm @ 25°C)
0 341 356 359 2060 2190 2230
2 329 340 348 2070 2120 2140

Dissolved Oxygen (mg/L)
0 9.5 9.4 9.5 9.4 9.4 9.4
2 9.4 9.4 9.4 9.4 9.4 9.4

Temperature (oC)
0 11 11 11 11 11 11
2 12 12 12 12 12 12

Biology:
Conc (%) control 100
replicate a b c a b c

Day Number Alive and Behavior (behavior is in brackets) 
1 10 10 10 10(2F) 10(2F) 10 (3F)
2 10 10 10 10 10 10

Notes: F, floating; I, immobile; B, stuck on bubble; D, caught in debris

Mortality (%)
2 0 0 0 0 0 0

Immobility (%)
2 0 0 0 0 0 0

HS
EP

Date Day Time Technician

JW/EP

Test Data



Daphnia  (Single Concentration)
Test Report 
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Client: TEC164
Reference: 16-1018-01-DAS

Test Result Comments:
None

Data Analysis:
None

Protocol Deviations:
The test temperature was set at 10 ± 2°C, as requested by the client. 

Comments/Statistics



Daphnia  (Single Concentration)
Test Report 
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Client: TEC164
Reference: 16-1018-01-DAS

Client: Teck Coal Ltd.; operation WLC AWTF

Sample: WL_BFWB_OUT_SP21_20160815_N

Collection: collected on 2016/08/15 at 0900 by not given
Receipt: received on 2016/08/16 at 1245 by MC

Containers:

Description: type: water,  collection method: grab

Test: started on 2016/08/16 ; ended on 2016/08/18

Result:

Sample Client Comment    
Code Mortality (%)  Immobility (%)

control lab control 0 0   
100 27 67 none

Notes: sd, sample standard deviation; cv, coefficient of variation; nd, not done; na, not applicable;

 

 

received 4 x 1 L bottle, 3 x 20 L carboys at 11 
°C, in good condition with no seals and no 

Average

The test data and results are authorized and verified correct.

Senior Verifier
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Result Summary



Daphnia  (Single Concentration)
Test Report 
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Client: TEC164
Reference: 16-1018-01-DAS

Method: Biological Test method: Reference Method for Determining Acute Lethality of 
Effluents to Daphnia magna , 2000. Environ. Can., EPS 1/RM/14. 
Second Edition. (December 2000; amended February 2016)

Test type: Daphnia  48-h Static Acute Test (WTR-ME-015)
Species: Daphnia magna

Age: < 24 hours old 
Organism source: in-house culture

Stock mortality: 7%
Culture brood data: 9 days to first brood

36 neonates per average brood

Sample initial chemistry: pH: 7.7;   EC: 2070 (µS/cm @ 25°C);   DO: 7.9 (mg/L);   temperature: 21 °C
hardness (mg CaC03/L): 1056;   colour: colourless;   odour: organic
salinity (ppt): 0 

Sample holding time: 3 days  (must be ≤ 5 days)
Sample storage: 4 ± 2°C in darkness

Test vessel: 375 mL glass jars
Test volume: 150 mL

Sample pre-treatment: The sample was not filtered or pH adjusted prior to or during testing
The sample was pre-aerated for 20 minutes (rate of 37.5 ± 12.5 mL/min.L-1)
The hardness of the sample was not adjusted (mg CaCO3/L) prior to or during
testing

Loading density: One daphnid/15 mL (must ≤ 1 organism/15 mL)
Control water: Moderately hard reconstituted water supplemented with vitamin B12 (2 µg/L)

and Na2SeO4 (2 µg/L)

The hardness of the control/dilution water was 89 mg CaCO3/L
Test concentrations: Undiluted sample plus a negative control

Test replicates: Three replicates per treatment, 10 daphnids per replicate
Feeding: None
Aeration: None

Measurements: pH, conductivity, dissolved oxygen and temperature at test initiation and
termination

Lighting: Cool white fluorescent lights
Photoperiod: 16h light:8h dark

Test temperature: 20 ± 2°C

Note: Outlined sections are protocol deviations explained on the comment page 

Test Conditions

 



Daphnia  (Single Concentration)
Test Report 
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Client: TEC164
Reference: 16-1018-01-DAS

Endpoint: Mortality, % mortality at 48-h
Immobility, % immobility at 48-h

Test validity: The control had 100% survival (must ≥ 90%)
Control had 0% abnormal behaviour (must ≤ 10%), e.g. immobility 

Reference toxicant: 48-h test with NaCl initiated August 15, 2016 current results
(48-h LC50 and 95% confidence limits) = 0.67 (0.64-0.69) log (g/L NaCl)
historical results:
(48-h LC50 and 95% confidence limits) = 0.74 (0.64-0.83) log (g/L NaCl)

Note: Outlined sections are protocol deviations explained on the comment page 

Test Conditions



Daphnia  (Single Concentration)
Test Report 
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Client: TEC164
Reference: 16-1018-01-DAS

Test Log:

2061/08/18 0 1530
2061/08/19 1 1215
2061/08/20 2 1040

Chemistry: 
Conc (%) control 100
replicate a b c a b c

Day pH (units)
0 7.8 7.8 7.8 8.0 8.0 8.0
2 7.8 8.0 8.0 8.0 8.0 8.0

Conductivity (µS/cm @ 25°C)
0 331 337 337 1955 1977 2000
2 318 338 347 1850 1865 1864

Dissolved Oxygen (mg/L)
0 7.9 7.9 7.9 8.4 8.4 8.4
2 7.4 7.6 7.7 7.7 7.7 7.7

Temperature (oC)
0 21 21 21 20 21 21
2 20 20 20 20 20 20

Biology:
Conc (%) control 100
replicate a b c a b c

Day Number Alive and Behavior (behavior is in brackets) 
1 10 10 10 10(8I,4D) 10(10I,7D) 10(8I,6D)
2 10 10 10 9(3I) 8(5I,4D) 5(4I,1D)

Notes: F, floating; I, immobile; B, stuck on bubble; D, caught in debris

Mortality (%)
2 0 0 0 10 20 50

Immobility (%)
2 0 0 0 40 70 90

LC
LC

Date Day Time Technician

HS/JW

Test Data



Daphnia  (Single Concentration)
Test Report 

Page 19 of 24

Client: TEC164
Reference: 16-1018-01-DAS

Test Result Comments:
None

Data Analysis:
None

Protocol Deviations:
None

Comments/Statistics



Daphnia  (48-h LC50/EC50) 
Test Report 
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Client: TEC164
Reference: 16-1018-01 DAD

Client: Teck Coal Ltd.; operation WLC AWTF

Sample: WL_BFWB_OUT_SP21_20160815_N

Collection: collected on 2016/08/15 at 0900 by not given
Receipt: received on 2016/08/16 at 1245 by MC

Containers:

Description: type: water,  collection method: grab

Test: started on 2016/08/16 ; ended on 2016/08/18

Result:

Endpoint Value Confidence Limits (95%)
(48-hour) (%) lower upper

Acute: LC50 82 67 >100
(mortality)

Acute: EC50 73 68 80
(immobility)

Notes: LC50 concentrations lethal to 50% of the test population

 

 

received 4 x 1 L bottle, 3 x 20 L carboys at 11 °C, in 
good condition with no seals and no initials

Method Calculated

The test data and results are authorized and verified correct.

Spearman-Karber

Spearman-Karber

Senior Verifier
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100

control 6.3 13 25 50 100
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Concentration (%) Mortality

Immobility

Result Summary



Daphnia  (48-h LC50/EC50) 
Test Report 
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Client: TEC164
Reference: 16-1018-01 DAD

Method: Biological Test method: Reference Method for Determining Acute Lethality of 
Effluents to Daphnia magna , 2000. Environ. Can., EPS 1/RM/14. 
Second Edition. (December 2000; amended February 2016)

Test type: Daphnia  48-h Static Acute Test (WTR-ME-015)
Species: Daphnia magna

Age: < 24 hours old 
Organism source: in-house culture

Stock mortality: 7%
Culture brood data: 9 days to first brood

36 neonates per average brood

Sample initial chemistry: pH: 7.7;   EC: 2070 (µS/cm @ 25°C);   DO: 7.9 (mg/L);   temperature: 21 °C
hardness (mg CaC03/L): 1056;   colour: colourless;   salinity (ppt): organic
salinity (ppt): 0 

Sample holding time: 3 days  (must be ≤ 5 days)
Sample storage: 4 ± 2°C in darkness

Test vessel: 375 mL glass jars
Test volume: 150 mL

Sample pre-treatment: The sample was not filtered or pH adjusted prior to or during testing
The sample was pre-aerated for 20 minutes (rate of 37.5 ± 12.5 mL/min.L-1)
The hardness of the sample was not adjusted (mg CaCO3/L) prior to or during
testing

Loading density: One daphnid/15 mL (must ≤ 1 organism/15 mL)
Control/dilution water: Moderately hard water supplemented with vitamin B12 (2 µg/L)

and Na2SeO4 (2 µg/L)

The hardness of the control/dilution water was 89 mg CaCO3/L
Test concentrations: 5 effluent concentrations (6.3, 12.5, 25, 50, 100% (v/v) plus a negative control)

Test replicates: One replicate per treatment, 10 daphnids per replicate
Feeding: None
Aeration: None

Measurements: pH, conductivity, dissolved oxygen and temperature at test initiation and
termination

Lighting: Cool white fluorescent lights
Photoperiod: 16h light:8h dark

Test temperature: 20 ± 2°C

Note: Outlined sections are protocol deviations explained on the comment page 

Test Conditions



Daphnia  (48-h LC50/EC50) 
Test Report 
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Client: TEC164
Reference: 16-1018-01 DAD

Endpoint: Mortality, 48-h LC50 (95% confidence limits)
Immobility, 48-h EC50 (95% confidence limits)

Test validity: The control had 100% survival (must ≥ 90%)
Control had 0 percent (%) abnormal behaviour (must ≤ 10%,  immobility)

Reference toxicant: 48-h test with NaCl initiated August 15, 2016 current results
(48-h LC50 and 95% confidence limits) = 0.67 (0.64-0.69) log (g/L NaCl)
historical results:
(48-h LC50 and 95% confidence limits) = 0.74 (0.64-0.83) log (g/L NaCl)

Note: Outlined sections are protocol deviations explained on the comment page 

Test Conditions



Daphnia  (48-h LC50/EC50) 
Test Report 
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Client: TEC164
Reference: 16-1018-01-DAS

Test Log:

2016/08/16 0 1530
2016/08/17 1 1200
2016/08/18 2 1050

Chemistry: 
Conc. (%) control 6.3 13 25 50 100

Day pH (units)
0 7.8 8.0 8.1 8.1 8.1 8.0
2 7.9 8.0 8.1 8.3 8.3 8.0

Conductivity (µS/cm @ 25°C)
0 325 443 558 785 1191 1922
2 320 450 560 787 1158 1794

Dissolved Oxygen (mg/L)
0 7.9 8.4 8.4 8.4 8.4 8.4
2 7.7 7.7 7.7 7.7 7.7 7.7

Temperature (oC)
0 20 20 20 20 20 20
2 20 20 20 20 20 20

Biology:
Conc. (%) control 6.3 13 25 50 100

Day Number Alive and Behavior (behavior is in brackets) 
1 10 10 (2F) 10 10 10 (1F) 10 (8I, 6D)
2 10 10 10 10 10 3(2I)

Notes: F, floating; I, immobile; B, stuck on bubble; D, caught in debris; nd, not done; na, not applicable;  

Mortality (%)
2 0 0 0 0 0 70

Immobility (%)
2 0 0 0 0 0 90

Time TechnicianDate Day

HW/JW
LC
LC

Test Data



Daphnia  (48-h LC50/EC50) 
Test Report 
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Client: TEC164
Reference: 16-1018-01-DAS

Test Result Comments:
None

Data Analysis:
Regression analysis was attempted on the data, but the assumptions of normality and 
homoscedasticity of residuals were not met. Therefore, endpoints for survival were calculated

using a Spearman-Karber model using CETIS v. 1.9.0.8

Regression analysis was attempted on the data, but the assumptions of normality and 
homoscedasticity of residuals were not met. Therefore, endpoints for immobility were calculated

using a Spearman-Karber model using CETIS v. 1.9.0.8

Protocol Deviations:
None

Comments/Statistics



GENERAL TERMS AND CONDITIONS: 

These terms and conditions are incorporated into and form part of the Chain of Custody between HydroQual Laboratories Ltd. (“HydroQual”) and the party named in the Chain of 

Custody (the “Client”). 

1. Definitions: Capitalized terms shall have the definition ascribed as such in these General Terms and Conditions and the Chain of Custody. 

2. The Services: HydroQual will provide the Services to the Client as listed and described in the Chain of Custody.  

3. Prices: HydroQual may review and change all prices, fees, surcharges or other charges as set out in proposals and/or price quotations if there are changes to HydroQual’s cost beyond HydroQual’s control, including 

changes in legislative requirements, Client variations of sample numbers and Client requests for changes to standard reporting requirements. Notwithstanding condition 3, all quotations are reviewed and updated on a 

yearly basis.  

4. Payment Terms: The Client shall pay HydroQual within 30 days of the invoice date as provided by HydroQual. HydroQual may, for reasonable business reasons, require the Client to arrange for payment in advance. 

5. Quotation Numbers: The Client shall provide the proposal and/or price quotation number to HydroQual (where applicable) to ensure correct pricing. 

6. Taxes: Applicable taxes are not included in prices, surcharges and additional fees and will be added at the time of invoicing. 

7. No Guarantee of Results: The Client is responsible for informing itself on the limitation of the results and acknowledges that the results are not guaranteed. 

8. Standard of Care: HydroQual will use reasonable care and diligence as required by the laws of the province or territory where the sample is tested, subject to that level of care and skill ordinarily exercised by other 

laboratories currently practicing under similar conditions in the same locality, subject to the time limits and financial, physical or other constraints applicable to the Services. No warranty, express or implied, is made. 

9. Storage: Where possible, HydroQual will store samples until a final report is issued to the Client, after which time HydroQual may discard the sample. 

10. Holds: If the Client requests a sample be placed on hold, HydroQual will store the sample for the mutually agreed upon written time and price, after which HydroQual will invoice the Client and discard the sample. 

11. Archives: If the Client requests a sample be archived, HydroQual will store the sample for  a mutually agreed upon written time frame and price, after which HydroQual will invoice the Client and discard the sample. 

12. Handling Protocol: Legal sample handling protocol must be arranged, and provided in writing, before samples are collected. HydroQual will provide a price quotation for legal sample protocol. Samples processed under 

legal protocol are stored indefinitely, subject to a storage charge as advised by HydroQual. 

13. Samples: The quality, condition, content and source of samples stored and tested are not known to HydroQual except as declared and described on the Chain of Custody  completed and submitted by the Client and 

accompanying the sample. 

14. Risk of Loss: HydroQual will use reasonable care to protect samples during storage, however, all samples are stored at the Client’s risk and the Client is responsible for obtaining appropriate insurance, if desired. The 

Client acknowledges that during the performance of the Services samples may be altered, lost, damaged or destroyed and the client forever releases HydroQual from any and all claims the Client may have for any loss or 

damage to the sample. 

15. Environmental: the Client must comply with all applicable environmental legislation, including labeling all hazardous samples to comply with Canada's Workplace Hazardous Materials Information System and the Alberta 

Transfer of Dangerous Goods regulations, and must provide appropriate material safety data sheets that include the nature of the hazard and a contact name and phone number to call for information. The Client shall 

defend, indemnify and hold harmless HydroQual for all loss or damages, including any fine or cost of complying with an order of any government authority, resulting from the Client’s breach of this paragraph. 

16. Hazardous Materials Disposal: HydroQual may return, at the Client’s cost, hazardous material to the Client for disposal. 

17. Hazardous Materials Surcharge: HydroQual may apply an additional surcharge for handling of hazardous samples or samples with Naturally Occurring Radioactive Materials (“NORM”), such as and including without 

limitation, H2S and CN. 

18. Sample Containers: HydroQual may ship sample containers to the Client’s location by the most cost effective means using HydroQual’s preferred courier suppliers, within the specified project timeline. Shipping will be 

charged back to the Client. 

19. Additional Charges: HydroQual may charge the Client:  

(a) for pick-up and delivery services when provided subject in each instance to a minimum charge of $50.00; and, 

(b) for rush service (processing samples and/or reporting). 

20. Large Bottle Orders: The Client shall provide HydroQual with not less than 24 hours’ notice for large bottle orders.  

21. Re-Tests: HydroQual reserves the right to re-test any samples that remain in HydroQual’s possession. Re-tests requested by the Client may be charged to Client and Client agrees to pay for such charges. 

22. Waiver: The Client is responsible for making any assessment regarding the suitability of the Services and the intended results for the Client’s purposes and waives any and all claims against HydroQual that the Client may 

have against HydroQual as a result of the interpretation of the results provided to the Client. The Client shall defend, indemnify and save harmless HydroQual for any and all claims made by any third party against 

HydroQual in respect of all losses however arising from the performance of the Services or the use of any report provided in the performance of the Services. 

23. LIMITATION OF LIABILITY: IN NO EVENT SHALL HYDROQUAL BE RESPONSIBLE FOR ANY CONSEQUENTIAL, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY OR PUNITIVE DAMAGES, WHETHER 

FORESEEABLE OR UNFORESEEABLE (INCLUDING CLAIMS FOR LOSS OF PROFITS OR REVENUE OR LOSSES CAUSED BY STOPPAGE OF OTHER WORK OR IMPAIRMENT OF OTHER ASSETS) INCURRED 

BY THE CLIENT ARISING OUT OF BREACH OR FAILURE OF EXPRESS OF IMPLIED WARRANTY, BREACH OF CONTRACT, BREACH OF WARRANTY, MISREPRESENTATION, NEGLIGENCE, STRICT LIABILITY 

IN TORT OR OTHERWISE. IN ANY EVENT, THE LIABILITY OF HYDROQUAL TO THE CLIENT SHALL BE LIMITED TO THE COST OF TESTING THE SAMPLE AS REQUESTED IN THE CHAIN OF CUSTODY 

UNDER WHICH THE SAMPLE WAS ORIGINALLY DEPOSITED. FOR THE PURPOSES OF THIS PARAGRAPH AND PARAGRAPHS 7, 14, 15, 22, AND 24, AS APPLICABLE, “HYDROQUAL” INCLUDES WITHOUT 

LIMITATIONS ITS DIRECTORS, OFFICERS, EMPLOYEES AND AFFILIATES AND THE “CLIENT” INCLUDES WITHOUT LIMITATION ANY THIRD PARTY THAT MAY HAVE A CLAIM AGAINST HYDROQUAL 

THROUGH THE CLIENT. 

24. Notice of Liability: Notwithstanding paragraph 23, HydroQual shall not be liable to the Client unless the Client provides notice in writing to HydroQual of such loss or damage, together with full particulars thereof, within 30 

days of the Client’s receipt of the report of the analysis of the sample giving rise to such liability. The provisions of this paragraph allocate the risk between the Client and HydroQual, and the fees to be paid by the Client to 

HydroQual reflect this allocation of any such risks and the limitations of liability in these General Terms and Conditions.  

25. Entire Agreement: These General Terms and Conditions, the Chain of Custody and price quotations constitute the entire agreement between the parties and supersede and take precedence over any terms and 

conditions contained in any documentation provided by the Client. HydroQual’s execution of any subsequent documentation from the Client only acknowledges receipt and not acceptance of any terms or conditions therein 

unless expressly stipulated otherwise by HydroQual. If there is a conflict between these General Terms and Conditions and any other document, these General Terms and Conditions prevail.  



MAXXAM JOB #: B670600
Received: 2016/08/19, 17:05

CERTIFICATE OF ANALYSIS

Your P.O. #: 441369

Report Date: 2016/09/06
Report #: R2254441

Version: 2 - Final

Attention:Chris Stroich

TECK COAL LIMITED
Bag Service 2000
421 Pine Avenue
Sparwood, BC
CANADA          V0B 2G0

Your C.O.C. #: 1of1

WLC AWTFSite Location:

Sample Matrix: Water
# Samples Received: 1

Analytical MethodLaboratory Method
Date
Analyzed

Date
ExtractedQuantityAnalyses

EPS 1 RM14 2nd  edEENVSOP-001542016/08/21N/A1Daphnia magna Single Concentration-100% (1)

2016/09/062016/09/061Microcystin - Sublet (1)

Reference Method suffix “m” indicates test methods incorporate validated modifications from specific reference methods to improve performance.

* RPDs calculated using raw data. The rounding of final results may result in the apparent difference.

(1) This test was performed by Maxxam Edmonton Environmental

Encryption Key

Please direct all questions regarding this Certificate of Analysis to your Project Manager.
Customer Service Alberta, Customer Service Alberta
Email: CSAlberta@maxxam.ca
Phone# (403) 291-3077
==================================================================== 
Maxxam has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per section 5.10.2 of ISO/IEC 17025:2005(E), 
signing the reports.  For Service Group specific validation please refer to the Validation Signature Page. 

Total Cover Pages : 1
Page 1 of 4
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Maxxam Job #: B670600
Report Date: 2016/09/06

TECK COAL LIMITED

WLC AWTFSite Location:

Your P.O. #: 441369

RESULTS OF CHEMICAL ANALYSES OF  WATER

8371203ATTACHED%Mortality

Daphnia Magna Bioassay

8389112ATTACHMENTN/ASubcontract Parameter

Parameter

QC Batch
WL_BFWB_OUT_SP21

_20160818_N
UNITS

1of1COC Number

2016/08/18
 15:30

Sampling Date

PH7761Maxxam ID

Page 2 of 4
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Maxxam Job #: B670600
Report Date: 2016/09/06

TECK COAL LIMITED

WLC AWTFSite Location:

Your P.O. #: 441369

GENERAL COMMENTS

Each temperature is the average of up to three cooler temperatures taken at receipt

6.0°CPackage 2

6.0°CPackage 1

Results relate only to the items tested.
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Maxxam Job #: B670600
Report Date: 2016/09/06

TECK COAL LIMITED

WLC AWTFSite Location:

Your P.O. #: 441369

VALIDATION SIGNATURE PAGE

The analytical data and all QC contained in this report were reviewed and validated by the following individual(s).

Joshua Baker, B.Sc., Senior Analyst

Kristi Bilodeau, Project Manager

Maxxam has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per section 5.10.2 of ISO/IEC
17025:2005(E), signing the reports.  For Service Group specific validation please refer to the Validation Signature Page.
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RESULTS OF DAPHNIA MAGNA SINGLE CONCENTRATION-100%

TECK COAL LIMITED, Sparwood 3248Client :

Client Project Name & Number:

Job Number: B670600

WLC AWTF Sample Number: PH7761-01

Test Result:

Statistical Method:0%48 hrs Mortality %

Mean percent mortality: Sample Control         0          0

2-6°C

1 L

Aug 18, 2016 03:30 PM

Analysis Start :

End :

Aug 21, 2016 10:57 AM

Aug 23, 2016 10:33 AM

colourlessDescription:

Sample Collected By:

Sample Received: Volume Received:

Sample Collected:

Dissolved Oxygen: 9.1 mg/L

Temperature :

pH: 7.6

1557 µS/cm

18 °C

800 mg CaCO 3/L

N/AN/A

Aug 19, 2016 05:05 PM

Sample Conductance:

Hardness:

Site Collection:

6 °CTemp.Upon Arrival:

Storage:

Sampling Method : N/A

Sample Name : WL_BFWB_OUT_SP21_20160818_N Sample Matrix : Water

Sample Prior to Analysis:

10.0100100

0000100

10.0100100

00000

00000

00000

48 hrs48 hrs48 hrs48 hrs % vol/vol

Immobility
(%)

Immobility
(#)

Mortality
(%)

Mortality
(#)

 Concentration

7.415047.72000008.616097.719100

7.315177.72020.02008.616117.719100

7.414937.72010.01008.615987.719100

7.53627.92000007.63608.0210

7.53537.92000007.63608.0210

7.73627.92000007.73578.0210

48 hrs48 hrs48 hr48 hrs24 hrs24 hrs24 hrs24 hrsStartStartStartStart % vol/vol

Dissolved
Oxygen
(mg/L)

Conductivity
(uS/cm)

pH
(pH)

Temperature
(°C)

Immobility
(%)

Immobility
(#)

Mortality
(%)

Mortality
(#)

Dissolved
Oxygen
(mg/L)

Conductivity
(uS/cm)

pH
(pH)

Temperature
(°C)

 Concentration

Other parameters available on request.180 mg/L CaCO3Hardness:

City of Edmonton dechlorinated tap waterCulture/Control/Dilution Water:

NoneComments :

Test concentration :

Photoperiod :

Pre-aeration Time : Rate of Pre-aeration :

Test Hardness Adjusted :

0,0,0,100,100,100 (% vol/vol)

25-50 mL/min/L

No

16:8 (light: dark)

30 min

Test pH Adjusted: No

15.0 mL/Daphnia

Total # of Organisms Used :

Vessel Volume :Test Volume : 150 mL

Test Temperature :

Organisms per Vessel : 10

60

Loading Density :

20 ± 2 °C

225 mL

Test Conditions

Culture Temperature :

Pseudokirchnriella and YTC at a ratio of 2 mL/L of culture daily. New cultures weekly, 63 daphnids
distributed into 6 culture vessels and 3 reproductive vessels.

% Mortality within 7 days :

24.5<24 hrs

0

Time To First Brood :

Daphnia magna

8 Days

Average Brood Size :

16:8 (light: dark)

Source : In House Culture

20 ± 2 °C

Culture Diet

Culture Photoperiod :

Test Organism :

Age at Test Initiation :

www.maxxam.caMaxxam Analytics 9331 - 48th Street, Edmonton, Alberta  T6B 2R4  Tel: (780) 577-7100  Fax: (780) 450-4187
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RESULTS OF DAPHNIA MAGNA SINGLE CONCENTRATION-100%

TECK COAL LIMITED, Sparwood 3248Client :

Client Project Name & Number:

Job Number: B670600

WLC AWTF Sample Number: PH7761-01

0,1.25,2.5,5,10,20 g/L6.48 (5.02, 8.35) g/L Concentration :Historical Mean LC50 (warning limits) :

Binomial7.07 (5.00, 10.0)g/L Statistical Method :Test Endpoint 48 hrs LC50 (95% confidence interval) :

Aug 12, 2016Test Date:Sodium ChlorideReference chemical:

NoneMethod Deviations:

EPS 1/RM/14Test Method

The results contained in this report refer only to the testing of the sample submitted. This report may not be reproduced, except in its
entirety, without the written approval of the laboratory.

Note:

Date: Aug 24, 2016 04:02 PM

Analyst :

Verified By :

Andrea Rowe, Arthur Juan Mathias, Chelsea Tessier, Michelle Hospedales

Joshua Baker, Senior Analyst

www.maxxam.caMaxxam Analytics 9331 - 48th Street, Edmonton, Alberta  T6B 2R4  Tel: (780) 577-7100  Fax: (780) 450-4187

Page 2 of 2



ATTN:  Thomas Davidson Received: 2016/08/19
Teck Coal Ltd. Report Date: 2016/08/29
15 Km North HWY 43 Version: FINAL
Sparwood, British Columbia
Canada  V0B 2G0  

TEC164
16-1039
PO # 430571

Senior Verifier

Test Report
Client:
Reference:
Billing:



Trout (Single Concentration)  
Test Report

Page 1 of 14

Client: TEC164
Reference: 16-1039-01-TRS

Client: Teck Coal Ltd.; operation WLC AWTF

Sample: WL_BFWB_OUT_SP21_20160818_N

Collection: collected on 2016/08/18 at 1530 by not given
Receipt: received on 2016/08/19 at 1600 by MC

Containers:

Description: type: water,  collection method: grab

Test:  started on 2016/08/20 ; ended on 2016/08/24

Result:

Sample Client Mortality Comment
Code (%)

control lab control 0
100% 0 none 

received 2 x 20 L carboys / 2 x 1 L bottles / 2 x 125 
mL tube at 10 °C, in good condition with no seals and 

The test data and results are authorized and verified correct.

WL_BFWB_OUT_S
P21_20160818_N

Senior Verifier
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Result Summary



Trout (Single Concentration)  
Test Report

Page 2 of 14

Client: TEC164
Reference: 16-1039-01-TRS

Method: Biological Test Method: Reference Method for Determining Acute Lethality of 
Effluents to Rainbow Trout, 2000. Environment Canada, EPS 1/RM/13. 
Second Edition (2000; amended May 2007 and February 2016).

Test type: Trout 96-h Static Acute Test (WTR-ME-041)
Species: Oncorhynchus mykiss

Organism source: Miracle Springs (Batch 20160706TR)
Acclimation: 45 days (must be > 2 weeks)

Stock mortality: 0% (seven days preceding testing)

Sample initial chemistry: pH: 7.3;   EC: 1919 (µS/cm @ 25°C);   DO: 7.9 (mg/L);   temperature: 15 °C
hardness (mg CaC03/L): 769;   colour: colourless;   odour: organic
salinity (ppt): 0

Sample holding time: 2 days  (must be ≤ 5 days)
Sample storage: 4 ± 2°C in darkness

Test vessel: The test was conducted in 22 L plastic pails with polyethylene liners 
Test volume: 20 Litres (depth of solution in each test vessel  ≥15cm)

Sample pre-treatment: All test solutions and controls were pre-aerated for 30 minutes at 6.5 ±1 mL/min/L
Dissolved oxygen in full strength sample was 8.6 mg/L after pre-aeration
The sample was not filtered or pH adjusted prior to or during testing

Loading density: 0.155 g/Litre (must be ≤ 0.5 g/Litre)
Control water: Dechlorinated City of Calgary water acclimated to test conditions

Test concentrations: Undiluted sample plus a negative control
Test replicates: One replicate per treatment; 10 fish per replicate

Feeding: Fish are not fed 24 hours before test initiation and no feeding during test
Measurements: pH, conductivity, dissolved oxygen and temperature measured at test

initiation and termination
Aeration: All treatments aerated at 6.5 ±1 mL/min/L by oil-free compressed air

passed through airline tubes connected to disposable air stones 
Lighting: Overhead full spectrum fluorescent lights

Photoperiod: 16h light:8h dark
Test temperature: 15 ± 1°C

Endpoint: Mortality, % mortality at 96-h
Test validity: The control had 100% survival (must ≥ 90%)

The control had 0 percent (%) stressed behaviour (must ≤ 10%)
Reference toxicant: 96-h test with Potassium Chloride (KCl) initiated July 20, 2016; current results

(96-h LC50 and 95% confidence limits) = 0.47 (0.38-0.53) log (g/L KCl)
historical results: 
(96-h LC50 and 95% confidence limits) = 0.52 (0.37-0.68) log (g/L KCl)

Note: Outlined sections are protocol deviations explained on the comment page; v/v, volume per volume

Test Conditions



Trout (Single Concentration)  
Test Report

Page 3 of 14

Client: TEC164
Reference: 16-1039-01-TRS

Test Log:

0 1445
1 1000
2 0900
3 0820
4 0800

Chemistry:
Conc. (%) control 100

Day

0 7.6 7.7
4 8.1 7.9

Conductivity (µS/cm @ 25°C)
0 394 1807
4 329 1685

Dissolved Oxygen (mg/L)
0 8.6 8.6
4 8.8 8.7

0 15 16
4 15 15

Number Alive (In brackets number stressed):
Conc. (%) control 100

Day
0 10 10
1 10 10
2 10 10
3 10 10
4 10 10

4 0 0

4 0 0

2016/08/20 LC
2016/08/21 JW

Date Day Time Technician

pH (units)

Temperature (oC)

Mortality (%)

2016/08/23 LC
2016/08/22 ML

2016/08/24 EP

Stressed (%)

Test Data



Trout (Single Concentration)  
Test Report

Page 4 of 14

Client: TEC164
Reference: 16-1039-01-TRS

Biology Summary Tables:

1 2.5 0.2 control 3.1
2 2.8 0.3 100 -
3 3.0 0.3
4 3.2 0.6
5 2.7 0.2
6 3.1 0.4
7 3.4 0.6
8 2.4 0.2
9 2.2 0.1
10 2.3 0.2

average 2.8 0.3
sd 0.4 0.2

cv(%) 14.8 55.8
Notes: nd, not done; na, not applicable; 
sd, standard deviation; cv(%), coefficient 
of variation

Test Result Comments:
None

Data Analysis:
None

Protocol Deviations:
None

Length 
(cm)

Wet 
Weight(g) Sample Group Wet 

Weight (g)
Control 

Fish

Test Data

Comments/Statistics



Daphnia  (Single Concentration)
Test Report 

Page 5 of 14

Client: TEC164
Reference: 16-1039-01-DAS

Client: Teck Coal Ltd.; operation WLC AWTF

Sample: WL_BFWB_OUT_SP21_20160818_N

Collection: collected on 2016/08/18 at 1530 by not given
Receipt: received on 2016/08/19 at 1600 by MC

Containers:

Description: type: water,  collection method: grab

Test: started on 2016/08/19 ; ended on 2016/08/21

Result:

Sample Client Comment    
Code Mortality (%)  Immobility (%)

control lab control 0 0   
100 0 7 none

Notes: sd, sample standard deviation; cv, coefficient of variation; nd, not done; na, not applicable;

 

 

Senior Verifier

Average

received 2 x 20 L carboys / 2 x 1 L bottles / 2 x 
125 mL tube at 10 °C, in good condition with no 

The test data and results are authorized and verified correct.

WL_BFWB_OUT_
SP21_20160818_
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50
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100

control 100
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Concentration (%) Mortality
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Result Summary



Daphnia  (Single Concentration)
Test Report 

Page 6 of 14

Client: TEC164
Reference: 16-1039-01-DAS

Method: Biological Test method: Reference Method for Determining Acute Lethality of 
Effluents to Daphnia magna , 2000. Environ. Can., EPS 1/RM/14. 
Second Edition. (December 2000; amended February 2016)

Test type: Daphnia  48-h Static Acute Test (WTR-ME-015)
Species: Daphnia magna

Age: < 24 hours old 
Organism source: in-house culture

Stock mortality: 0%
Culture brood data: 9 days to first brood

32 neonates per average brood

Sample initial chemistry: pH: 7.3;   EC: 1919 (µS/cm @ 25°C);   DO: 7.9 (mg/L);   temperature: 15 °C
hardness (mg CaC03/L): 769;   colour: colourless;   odour: organic
salinity (ppt): 0 

Sample holding time: 1 day  (must be ≤ 5 days)
Sample storage: 4 ± 2°C in darkness

Test vessel: 375 mL glass jars
Test volume: 150 mL

Sample pre-treatment: The sample was not filtered or pH adjusted prior to or during testing
The sample was pre-aerated for 20 minutes (rate of 37.5 ± 12.5 mL/min.L-1)
The hardness of the sample was not adjusted (mg CaCO3/L) prior to or during
testing

Loading density: One daphnid/15 mL (must ≤ 1 organism/15 mL)
Control water: Moderately hard reconstituted water supplemented with vitamin B12 (2 µg/L)

and Na2SeO4 (2 µg/L)

The hardness of the control/dilution water was 83 mg CaCO3/L
Test concentrations: Undiluted sample plus a negative control

Test replicates: Three replicates per treatment, 10 daphnids per replicate
Feeding: None
Aeration: None

Measurements: pH, conductivity, dissolved oxygen and temperature at test initiation and
termination

Lighting: Cool white fluorescent lights
Photoperiod: 16h light:8h dark

Test temperature: 20 ± 2°C

Note: Outlined sections are protocol deviations explained on the comment page 

Test Conditions

 



Daphnia  (Single Concentration)
Test Report 

Page 7 of 14

Client: TEC164
Reference: 16-1039-01-DAS

Endpoint: Mortality, % mortality at 48-h
Immobility, % immobility at 48-h

Test validity: The control had 100% survival (must ≥ 90%)
Control had 0% abnormal behaviour (must ≤ 10%), e.g. immobility 

Reference toxicant: 48-h test with NaCl initiated August 15, 2016 current results
(48-h LC50 and 95% confidence limits) = 0.67 (0.64-0.69) log (g/L NaCl)
historical results:
(48-h LC50 and 95% confidence limits) = 0.74 (0.64-0.83) log (g/L NaCl)

Note: Outlined sections are protocol deviations explained on the comment page 

Test Conditions



Daphnia  (Single Concentration)
Test Report 
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Client: TEC164
Reference: 16-1039-01-DAS

Test Log:

2016/08/19 0 1615
2016/08/20 1 1125
2016/08/21 2 1110

Chemistry: 
Conc (%) control 100
replicate a b c a b c

Day pH (units)
0 8.1 8.0 8.0 8.1 8.1 8.1
2 7.9 7.9 7.9 7.8 7.8 7.8

Conductivity (µS/cm @ 25°C)
0 316 324 320 1803 1826 1877
2 316 327 327 1715 1722 1718

Dissolved Oxygen (mg/L)
0 7.7 7.9 7.9 7.7 7.7 7.7
2 7.6 7.6 7.7 7.3 7.3 7.2

Temperature (oC)
0 21 20 19 21 21 21
2 21 21 20 20 20 20

Biology:
Conc (%) control 100
replicate a b c a b c

Day Number Alive and Behavior (behavior is in brackets) 
1 10 10 10 10(3D) 10(3D) 10(4D,2I)
2 10 10 10 10(6D,1I) 10(5D) 10(8D,1I)

Notes: F, floating; I, immobile; B, stuck on bubble; D, caught in debris

Mortality (%)
2 0 0 0 0 0 0

Immobility (%)
2 0 0 0 10 0 10

LC

Date Technician

ML/LC

Day Time

JW/JN

Test Data



Daphnia  (Single Concentration)
Test Report 
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Client: TEC164
Reference: 16-1039-01-DAS

Test Result Comments:
None

Data Analysis:
None

Protocol Deviations:
None

Comments/Statistics



Daphnia  (Single Concentration)
Test Report 

Page 10 of 14

Client: TEC164
Reference: 16-1039-01-DAS

Client: Teck Coal Ltd.; operation WLC AWTF

Sample: WL_BFWB_OUT_SP21_20160818_N

Collection: collected on 2016/08/18 at 1530 by not given
Receipt: received on 2016/08/19 at 1600 by MC

Containers:

Description: type: water,  collection method: grab

Test: started on 2016/08/19 ; ended on 2016/08/21

Result:

Sample Client Comment    
Code Mortality (%)  Immobility (%)

control lab control 0 0   
100 0 0 none

Notes: sd, sample standard deviation; cv, coefficient of variation; nd, not done; na, not applicable;

 

 

received 2 x 20 L carboys / 2 x 1 L bottles / 2 x 
125 mL tube at 10 °C, in good condition with no 

Average

The test data and results are authorized and verified correct.

Senior Verifier

WL_BFWB_OUT_
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Result Summary



Daphnia  (Single Concentration)
Test Report 

Page 11 of 14

Client: TEC164
Reference: 16-1039-01-DAS

Method: Biological Test method: Reference Method for Determining Acute Lethality of 
Effluents to Daphnia magna , 2000. Environ. Can., EPS 1/RM/14. 
Second Edition. (December 2000; amended February 2016)

Test type: Daphnia  48-h Static Acute Test (WTR-ME-015)
Species: Daphnia magna

Age: < 24 hours old 
Organism source: in-house culture

Stock mortality: 4%
Culture brood data: 8 days to first brood

27 neonates per average brood

Sample initial chemistry: pH: 7.3;   EC: 1919 (µS/cm @ 25°C);   DO: 7.9 (mg/L);   temperature: 15 °C
hardness (mg CaC03/L): 769;   colour: colourless;   odour: organic
salinity (ppt): 0 

Sample holding time: 1 day  (must be ≤ 5 days)
Sample storage: 4 ± 2°C in darkness

Test vessel: 375 mL glass jars
Test volume: 150 mL

Sample pre-treatment: The sample was not filtered or pH adjusted prior to or during testing
The sample was pre-aerated for 0 minutes (rate of 37.5 ± 12.5 mL/min.L-1)
The hardness of the sample was not adjusted (mg CaCO3/L) prior to or during
testing

Loading density: One daphnid/15 mL (must ≤ 1 organism/15 mL)
Control water: Moderately hard reconstituted water supplemented with vitamin B12 (2 µg/L)

and Na2SeO4 (2 µg/L)

The hardness of the control/dilution water was 83 mg CaCO3/L
Test concentrations: Undiluted sample plus a negative control

Test replicates: Three replicates per treatment, 10 daphnids per replicate
Feeding: None
Aeration: None

Measurements: pH, conductivity, dissolved oxygen and temperature at test initiation and
termination

Lighting: Cool white fluorescent lights
Photoperiod: 16h light:8h dark

Test temperature: 10 ± 2°C

Note: Outlined sections are protocol deviations explained on the comment page 

Test Conditions

 



Daphnia  (Single Concentration)
Test Report 

Page 12 of 14

Client: TEC164
Reference: 16-1039-01-DAS

Endpoint: Mortality, % mortality at 48-h
Immobility, % immobility at 48-h

Test validity: The control had 100% survival (must ≥ 90%)
Control had 0% abnormal behaviour (must ≤ 10%), e.g. immobility 

Reference toxicant: 48-h test with NaCl initiated August 15, 2016 current results
(48-h LC50 and 95% confidence limits) = 0.67 (0.64-0.69) log (g/L NaCl)
historical results:
(48-h LC50 and 95% confidence limits) = 0.74 (0.64-0.83) log (g/L NaCl)

Note: Outlined sections are protocol deviations explained on the comment page 

Test Conditions



Daphnia  (Single Concentration)
Test Report 
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Client: TEC164
Reference: 16-1039-01-DAS

Test Log:

2016/08/19 0 1615
2016/08/20 1 1115
2016/08/21 2 1145

Chemistry: 
Conc (%) control 100
replicate a b c a b c

Day pH (units)
0 7.7 7.8 7.8 7.6 7.6 7.6
2 7.8 7.8 7.8 8.2 8.1 8.1

Conductivity (µS/cm @ 25°C)
0 326 325 332 1874 1870 1892
2 326 334 398 1852 1855 1869

Dissolved Oxygen (mg/L)
0 8.0 8.0 8.0 9.4 9.4 9.4
2 9.4 9.5 9.5 9.5 9.5 9.5

Temperature (oC)
0 11 11 11 12 12 12
2 11 11 11 11 11 11

Biology:
Conc (%) control 100
replicate a b c a b c

Day Number Alive and Behavior (behavior is in brackets) 
1 10 10 10 10 10 10
2 10 10 10 10 10 10

Notes: F, floating; I, immobile; B, stuck on bubble; D, caught in debris

Mortality (%)
2 0 0 0 0 0 0

Immobility (%)
2 0 0 0 0 0 0

LC
JN/JW

Date Day Time Technician

ML/LC

Test Data



Daphnia  (Single Concentration)
Test Report 
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Client: TEC164
Reference: 16-1039-01-DAS

Test Result Comments:
None

Data Analysis:
None

Protocol Deviations:
The test temperature was 10 ± 2°C as per the client's request

Comments/Statistics



GENERAL TERMS AND CONDITIONS: 

These terms and conditions are incorporated into and form part of the Chain of Custody between HydroQual Laboratories Ltd. (“HydroQual”) and the party named in the Chain of 

Custody (the “Client”). 

1. Definitions: Capitalized terms shall have the definition ascribed as such in these General Terms and Conditions and the Chain of Custody. 

2. The Services: HydroQual will provide the Services to the Client as listed and described in the Chain of Custody.  

3. Prices: HydroQual may review and change all prices, fees, surcharges or other charges as set out in proposals and/or price quotations if there are changes to HydroQual’s cost beyond HydroQual’s control, including 

changes in legislative requirements, Client variations of sample numbers and Client requests for changes to standard reporting requirements. Notwithstanding condition 3, all quotations are reviewed and updated on a 

yearly basis.  

4. Payment Terms: The Client shall pay HydroQual within 30 days of the invoice date as provided by HydroQual. HydroQual may, for reasonable business reasons, require the Client to arrange for payment in advance. 

5. Quotation Numbers: The Client shall provide the proposal and/or price quotation number to HydroQual (where applicable) to ensure correct pricing. 

6. Taxes: Applicable taxes are not included in prices, surcharges and additional fees and will be added at the time of invoicing. 

7. No Guarantee of Results: The Client is responsible for informing itself on the limitation of the results and acknowledges that the results are not guaranteed. 

8. Standard of Care: HydroQual will use reasonable care and diligence as required by the laws of the province or territory where the sample is tested, subject to that level of care and skill ordinarily exercised by other 

laboratories currently practicing under similar conditions in the same locality, subject to the time limits and financial, physical or other constraints applicable to the Services. No warranty, express or implied, is made. 

9. Storage: Where possible, HydroQual will store samples until a final report is issued to the Client, after which time HydroQual may discard the sample. 

10. Holds: If the Client requests a sample be placed on hold, HydroQual will store the sample for the mutually agreed upon written time and price, after which HydroQual will invoice the Client and discard the sample. 

11. Archives: If the Client requests a sample be archived, HydroQual will store the sample for  a mutually agreed upon written time frame and price, after which HydroQual will invoice the Client and discard the sample. 

12. Handling Protocol: Legal sample handling protocol must be arranged, and provided in writing, before samples are collected. HydroQual will provide a price quotation for legal sample protocol. Samples processed under 

legal protocol are stored indefinitely, subject to a storage charge as advised by HydroQual. 

13. Samples: The quality, condition, content and source of samples stored and tested are not known to HydroQual except as declared and described on the Chain of Custody  completed and submitted by the Client and 

accompanying the sample. 

14. Risk of Loss: HydroQual will use reasonable care to protect samples during storage, however, all samples are stored at the Client’s risk and the Client is responsible for obtaining appropriate insurance, if desired. The 

Client acknowledges that during the performance of the Services samples may be altered, lost, damaged or destroyed and the client forever releases HydroQual from any and all claims the Client may have for any loss or 

damage to the sample. 

15. Environmental: the Client must comply with all applicable environmental legislation, including labeling all hazardous samples to comply with Canada's Workplace Hazardous Materials Information System and the Alberta 

Transfer of Dangerous Goods regulations, and must provide appropriate material safety data sheets that include the nature of the hazard and a contact name and phone number to call for information. The Client shall 

defend, indemnify and hold harmless HydroQual for all loss or damages, including any fine or cost of complying with an order of any government authority, resulting from the Client’s breach of this paragraph. 

16. Hazardous Materials Disposal: HydroQual may return, at the Client’s cost, hazardous material to the Client for disposal. 

17. Hazardous Materials Surcharge: HydroQual may apply an additional surcharge for handling of hazardous samples or samples with Naturally Occurring Radioactive Materials (“NORM”), such as and including without 

limitation, H2S and CN. 

18. Sample Containers: HydroQual may ship sample containers to the Client’s location by the most cost effective means using HydroQual’s preferred courier suppliers, within the specified project timeline. Shipping will be 

charged back to the Client. 

19. Additional Charges: HydroQual may charge the Client:  

(a) for pick-up and delivery services when provided subject in each instance to a minimum charge of $50.00; and, 

(b) for rush service (processing samples and/or reporting). 

20. Large Bottle Orders: The Client shall provide HydroQual with not less than 24 hours’ notice for large bottle orders.  

21. Re-Tests: HydroQual reserves the right to re-test any samples that remain in HydroQual’s possession. Re-tests requested by the Client may be charged to Client and Client agrees to pay for such charges. 

22. Waiver: The Client is responsible for making any assessment regarding the suitability of the Services and the intended results for the Client’s purposes and waives any and all claims against HydroQual that the Client may 

have against HydroQual as a result of the interpretation of the results provided to the Client. The Client shall defend, indemnify and save harmless HydroQual for any and all claims made by any third party against 

HydroQual in respect of all losses however arising from the performance of the Services or the use of any report provided in the performance of the Services. 

23. LIMITATION OF LIABILITY: IN NO EVENT SHALL HYDROQUAL BE RESPONSIBLE FOR ANY CONSEQUENTIAL, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY OR PUNITIVE DAMAGES, WHETHER 

FORESEEABLE OR UNFORESEEABLE (INCLUDING CLAIMS FOR LOSS OF PROFITS OR REVENUE OR LOSSES CAUSED BY STOPPAGE OF OTHER WORK OR IMPAIRMENT OF OTHER ASSETS) INCURRED 

BY THE CLIENT ARISING OUT OF BREACH OR FAILURE OF EXPRESS OF IMPLIED WARRANTY, BREACH OF CONTRACT, BREACH OF WARRANTY, MISREPRESENTATION, NEGLIGENCE, STRICT LIABILITY 

IN TORT OR OTHERWISE. IN ANY EVENT, THE LIABILITY OF HYDROQUAL TO THE CLIENT SHALL BE LIMITED TO THE COST OF TESTING THE SAMPLE AS REQUESTED IN THE CHAIN OF CUSTODY 

UNDER WHICH THE SAMPLE WAS ORIGINALLY DEPOSITED. FOR THE PURPOSES OF THIS PARAGRAPH AND PARAGRAPHS 7, 14, 15, 22, AND 24, AS APPLICABLE, “HYDROQUAL” INCLUDES WITHOUT 

LIMITATIONS ITS DIRECTORS, OFFICERS, EMPLOYEES AND AFFILIATES AND THE “CLIENT” INCLUDES WITHOUT LIMITATION ANY THIRD PARTY THAT MAY HAVE A CLAIM AGAINST HYDROQUAL 

THROUGH THE CLIENT. 

24. Notice of Liability: Notwithstanding paragraph 23, HydroQual shall not be liable to the Client unless the Client provides notice in writing to HydroQual of such loss or damage, together with full particulars thereof, within 30 

days of the Client’s receipt of the report of the analysis of the sample giving rise to such liability. The provisions of this paragraph allocate the risk between the Client and HydroQual, and the fees to be paid by the Client to 

HydroQual reflect this allocation of any such risks and the limitations of liability in these General Terms and Conditions.  

25. Entire Agreement: These General Terms and Conditions, the Chain of Custody and price quotations constitute the entire agreement between the parties and supersede and take precedence over any terms and 

conditions contained in any documentation provided by the Client. HydroQual’s execution of any subsequent documentation from the Client only acknowledges receipt and not acceptance of any terms or conditions therein 

unless expressly stipulated otherwise by HydroQual. If there is a conflict between these General Terms and Conditions and any other document, these General Terms and Conditions prevail.  



MAXXAM JOB #: B670584
Received: 2016/08/19, 17:05

CERTIFICATE OF ANALYSIS – PARTIAL RESULTS

Your P.O. #: 441369

Report Date: 2016/08/24
Report #: R2246093

Version: 1 - Partial

Attention:Chris Stroich

TECK COAL LIMITED
Bag Service 2000
421 Pine Avenue
Sparwood, BC
CANADA          V0B 2G0

Your C.O.C. #: 1of1

WLC AWTFSite Location:

Sample Matrix: Water
# Samples Received: 1

Analytical MethodLaboratory Method
Date
Analyzed

Date
ExtractedQuantityAnalyses

EPS 1 RM14 2nd  edEENVSOP-001542016/08/21N/A1Daphnia magna Single Concentration-100% (1)

Reference Method suffix “m” indicates test methods incorporate validated modifications from specific reference methods to improve performance.

* RPDs calculated using raw data. The rounding of final results may result in the apparent difference.

(1) This test was performed by Maxxam Edmonton Environmental

Encryption Key

Please direct all questions regarding this Certificate of Analysis to your Project Manager.
Customer Service Alberta, Customer Service Alberta
Email: CSAlberta@maxxam.ca
Phone# (403) 291-3077
==================================================================== 
This report has been generated and distributed using a secure automated process.
Maxxam has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per section 5.10.2 of ISO/IEC 17025:2005(E), 
signing the reports.  For Service Group specific validation please refer to the Validation Signature Page. 
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Maxxam Job #: B670584
Report Date: 2016/08/24

TECK COAL LIMITED

WLC AWTFSite Location:

Your P.O. #: 441369

RESULTS OF CHEMICAL ANALYSES OF  WATER

8371203ATTACHED%Mortality

Daphnia Magna Bioassay

QC Batch
WL_BFWB_OUT_SP21_2016

0819_N
UNITS

1of1COC Number

2016/08/19
 09:00

Sampling Date

PH7521Maxxam ID
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Maxxam Job #: B670584
Report Date: 2016/08/24

TECK COAL LIMITED

WLC AWTFSite Location:

Your P.O. #: 441369

GENERAL COMMENTS

Results relate only to the items tested.
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Maxxam Job #: B670584
Report Date: 2016/08/24

TECK COAL LIMITED

WLC AWTFSite Location:

Your P.O. #: 441369

VALIDATION SIGNATURE PAGE

The analytical data and all QC contained in this report were reviewed and validated by the following individual(s).

Joshua Baker, B.Sc., Senior Analyst

Maxxam has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per section 5.10.2 of ISO/IEC
17025:2005(E), signing the reports.  For Service Group specific validation please refer to the Validation Signature Page.
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RESULTS OF DAPHNIA MAGNA SINGLE CONCENTRATION-100%

TECK COAL LIMITED, Sparwood 3248Client :

Client Project Name & Number:

Job Number: B670584

WLC AWTF Sample Number: PH7521-01

Test Result:

Statistical Method:0%48 hrs Mortality %

Mean percent mortality: Sample Control         0          0

2-6°C

1 L

Aug 19, 2016 09:00 AM

Analysis Start :

End :

Aug 21, 2016 10:58 PM

Aug 23, 2016 10:35 AM

ColourlessDescription:

Sample Collected By:

Sample Received: Volume Received:

Sample Collected:

Dissolved Oxygen: 9.0 mg/L

Temperature :

pH: 7.5

1577 µS/cm

19 °C

800 mg CaCO 3/L

N/AN/A

Aug 19, 2016 05:05 PM

Sample Conductance:

Hardness:

Site Collection:

6 °CTemp.Upon Arrival:

Storage:

Sampling Method : N/A

Sample Name : WL_BFWB_OUT_SP21_20160819_N Sample Matrix : Water

Sample Prior to Analysis:

0000100

10.0100100

0000100

00000

00000

00000

48 hrs48 hrs48 hrs48 hrs % vol/vol

Immobility
(%)

Immobility
(#)

Mortality
(%)

Mortality
(#)

 Concentration

7.515347.72010.01008.416247.719100

7.415017.72020.02008.416197.719100

7.414907.72010.01008.516067.719100

7.83608.02000007.63607.9210

7.63548.02000007.63607.9210

7.63478.02000007.63557.9210

48 hrs48 hrs48 hr48 hrs24 hrs24 hrs24 hrs24 hrsStartStartStartStart % vol/vol

Dissolved
Oxygen
(mg/L)

Conductivity
(uS/cm)

pH
(pH)

Temperature
(°C)

Immobility
(%)

Immobility
(#)

Mortality
(%)

Mortality
(#)

Dissolved
Oxygen
(mg/L)

Conductivity
(uS/cm)

pH
(pH)

Temperature
(°C)

 Concentration

Other parameters available on request.180 mg/L CaCO3Hardness:

City of Edmonton dechlorinated tap waterCulture/Control/Dilution Water:

NoneComments :

Test concentration :

Photoperiod :

Pre-aeration Time : Rate of Pre-aeration :

Test Hardness Adjusted :

0,0,0,100,100,100 (% vol/vol)

25-50 mL/min/L

No

16:8 (light: dark)

30 min

Test pH Adjusted: No

15.0 mL/Daphnia

Total # of Organisms Used :

Vessel Volume :Test Volume : 150 mL

Test Temperature :

Organisms per Vessel : 10

60

Loading Density :

20 ± 2 °C

225 mL

Test Conditions

Culture Temperature :

Pseudokirchnriella and YTC at a ratio of 2 mL/L of culture daily. New cultures weekly, 63 daphnids
distributed into 6 culture vessels and 3 reproductive vessels.

% Mortality within 7 days :

28.5<24 hrs

3.2

Time To First Brood :

Daphnia magna

9 Days

Average Brood Size :

16:8 (light: dark)

Source : In House Culture

20 ± 2 °C

Culture Diet

Culture Photoperiod :

Test Organism :

Age at Test Initiation :

www.maxxam.caMaxxam Analytics 9331 - 48th Street, Edmonton, Alberta  T6B 2R4  Tel: (780) 577-7100  Fax: (780) 450-4187
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RESULTS OF DAPHNIA MAGNA SINGLE CONCENTRATION-100%

TECK COAL LIMITED, Sparwood 3248Client :

Client Project Name & Number:

Job Number: B670584

WLC AWTF Sample Number: PH7521-01

0,1.25,2.5,5,10,20 g/L6.48 (5.02, 8.35) g/L Concentration :Historical Mean LC50 (warning limits) :

Binomial7.07 (5.00, 10.0)g/L Statistical Method :Test Endpoint 48 hrs LC50 (95% confidence interval) :

Aug 12, 2016Test Date:Sodium ChlorideReference chemical:

NoneMethod Deviations:

EPS 1/RM/14Test Method

The results contained in this report refer only to the testing of the sample submitted. This report may not be reproduced, except in its
entirety, without the written approval of the laboratory.

Note:

Date: Aug 24, 2016 04:07 PM

Analyst :

Verified By :
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ATTN:  Thomas Davidson Received: 2016/08/19
Teck Coal Ltd. Report Date: 2016/08/29
15 Km North HWY 43 Version: FINAL
Sparwood, British Columbia
Canada  V0B 2G0  

TEC164
16-1040
PO # 430571

Senior Verifier

Test Report
Client:
Reference:
Billing:



Trout (Single Concentration)  
Test Report

Page 1 of 14

Client: TEC164
Reference: 16-1040-01-TRS

Client: Teck Coal Ltd.; operation WLC AWTF

Sample: WL_BFWB_OUT_SP21_20160819_N

Collection: collected on 2016/08/19 at 0900 by not given
Receipt: received on 2016/08/19 at 1600 by MC

Containers:

Description: type: water,  collection method: grab

Test:  started on 2016/08/20 ; ended on 2016/08/24

Result:

Sample Client Mortality Comment
Code (%)

control lab control 0
100% 0 none 

received 2 x 20 L carboys / 2 x 1 L bottles / 2 x 125 
mL tube at 10 °C, in good condition with no seals and 

The test data and results are authorized and verified correct.
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Result Summary



Trout (Single Concentration)  
Test Report
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Client: TEC164
Reference: 16-1040-01-TRS

Method: Biological Test Method: Reference Method for Determining Acute Lethality of 
Effluents to Rainbow Trout, 2000. Environment Canada, EPS 1/RM/13. 
Second Edition (2000; amended May 2007 and February 2016).

Test type: Trout 96-h Static Acute Test (WTR-ME-041)
Species: Oncorhynchus mykiss

Organism source: Miracle Springs (Batch 20160706TR)
Acclimation: 45 days (must be > 2 weeks)

Stock mortality: 0% (seven days preceding testing)

Sample initial chemistry: pH: 7.6;   EC: 1929 (µS/cm @ 25°C);   DO: 8.7 (mg/L);   temperature: 15 °C
hardness (mg CaC03/L): 798;   colour: colourless;   odour: organic
salinity (ppt): 0 

Sample holding time: 1 day  (must be ≤ 5 days)
Sample storage: 4 ± 2°C in darkness

Test vessel: The test was conducted in 22 L plastic pails with polyethylene liners 
Test volume: 20 Litres (depth of solution in each test vessel  ≥15cm)

Sample pre-treatment: All test solutions and controls were pre-aerated for 30 minutes at 6.5 ±1 mL/min/L
Dissolved oxygen in full strength sample was 8.7 mg/L after pre-aeration
The sample was not filtered or pH adjusted prior to or during testing

Loading density: 0.15 g/Litre (must be ≤ 0.5 g/Litre)
Control water: Dechlorinated City of Calgary water acclimated to test conditions

Test concentrations: Undiluted sample plus a negative control
Test replicates: One replicate per treatment; 10 fish per replicate

Feeding: Fish are not fed 24 hours before test initiation and no feeding during test
Measurements: pH, conductivity, dissolved oxygen and temperature measured at test

initiation and termination
Aeration: All treatments aerated at 6.5 ±1 mL/min/L by oil-free compressed air

passed through airline tubes connected to disposable air stones 
Lighting: Overhead full spectrum fluorescent lights

Photoperiod: 16h light:8h dark
Test temperature: 15 ± 1°C

Endpoint: Mortality, % mortality at 96-h
Test validity: The control had 100% survival (must ≥ 90%)

The control had 0 percent (%) stressed behaviour (must ≤ 10%)
Reference toxicant: 96-h test with Potassium Chloride (KCl) initiated July 20, 2016; current results

(96-h LC50 and 95% confidence limits) = 0.47 (0.38-0.53) log (g/L KCl)
historical results: 
(96-h LC50 and 95% confidence limits) = 0.52 (0.37-0.68) log (g/L KCl)

Note: Outlined sections are protocol deviations explained on the comment page; v/v, volume per volume

Test Conditions



Trout (Single Concentration)  
Test Report
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Client: TEC164
Reference: 16-1040-01-TRS

Test Log:

0 1500
1 1000
2 0900
3 0825
4 0800

Chemistry:
Conc. (%) control 100

Day

0 7.2 7.5
4 7.9 7.8

Conductivity (µS/cm @ 25°C)
0 404 1866
4 289 1750

Dissolved Oxygen (mg/L)
0 8.7 8.7
4 8.8 8.8

0 15 15
4 15 15

Number Alive (In brackets number stressed):
Conc. (%) control 100

Day
0 10 10
1 10 10
2 10 10
3 10 10
4 10 10

4 0 0

4 0 0

2016/08/20 LC
2016/08/21 JW

Date Day Time Technician

pH (units)

Temperature (oC)

Mortality (%)

2016/08/23 LC
2016/08/22 ML

2016/08/24 EP

Stressed (%)

Test Data



Trout (Single Concentration)  
Test Report
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Client: TEC164
Reference: 16-1040-01-TRS

Biology Summary Tables:

1 2.6 0.2 control 3.0
2 3.2 0.5 100 -
3 2.8 0.3
4 2.7 0.2
5 3.1 0.4
6 2.3 0.2
7 3.0 0.4
8 3.0 0.3
9 2.5 0.3
10 2.4 0.2

average 2.8 0.3
sd 0.3 0.1

cv(%) 11.2 35.1
Notes: nd, not done; na, not applicable; 
sd, standard deviation; cv(%), coefficient 
of variation

Test Result Comments:
None

Data Analysis:
None

Protocol Deviations:
None

Length 
(cm)

Wet 
Weight(g) Sample Group Wet 

Weight (g)
Control 

Fish

Test Data

Comments/Statistics



Daphnia  (Single Concentration)
Test Report 
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Client: TEC164
Reference: 16-1040-01-DAS

Client: Teck Coal Ltd.; operation WLC AWTF

Sample: WL_BFWB_OUT_SP21_20160819_N

Collection: collected on 2016/08/19 at 0900 by not given
Receipt: received on 2016/08/19 at 1600 by MC

Containers:

Description: type: water,  collection method: grab

Test: started on 2016/08/19 ; ended on 2016/08/21

Result:

Sample Client Comment    
Code Mortality (%)  Immobility (%)

control lab control 0 0   
100 0 3 none

Notes: sd, sample standard deviation; cv, coefficient of variation; nd, not done; na, not applicable;

 

 

Senior Verifier

Average

received 2 x 20 L carboys / 2 x 1 L bottles / 2 x 
125 mL tube at 10 °C, in good condition with no 

The test data and results are authorized and verified correct.
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Daphnia  (Single Concentration)
Test Report 
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Client: TEC164
Reference: 16-1040-01-DAS

Method: Biological Test method: Reference Method for Determining Acute Lethality of 
Effluents to Daphnia magna , 2000. Environ. Can., EPS 1/RM/14. 
Second Edition. (December 2000; amended February 2016)

Test type: Daphnia  48-h Static Acute Test (WTR-ME-015)
Species: Daphnia magna

Age: < 24 hours old 
Organism source: in-house culture

Stock mortality: 0%
Culture brood data: 9 days to first brood

32 neonates per average brood

Sample initial chemistry: pH: 7.6;   EC: 1929 (µS/cm @ 25°C);   DO: 8.7 (mg/L);   temperature: 15 °C
hardness (mg CaC03/L): 798;   colour: colourless;   odour: organic
salinity (ppt): 0 

Sample holding time: <1 day (must be ≤ 5 days)
Sample storage: 4 ± 2°C in darkness

Test vessel: 375 mL glass jars
Test volume: 150 mL

Sample pre-treatment: The sample was not filtered or pH adjusted prior to or during testing
The sample was pre-aerated for 20 minutes (rate of 37.5 ± 12.5 mL/min.L-1)
The hardness of the sample was not adjusted (mg CaCO3/L) prior to or during
testing

Loading density: One daphnid/15 mL (must ≤ 1 organism/15 mL)
Control water: Moderately hard reconstituted water supplemented with vitamin B12 (2 µg/L)

and Na2SeO4 (2 µg/L)

The hardness of the control/dilution water was 83 mg CaCO3/L
Test concentrations: Undiluted sample plus a negative control

Test replicates: Three replicates per treatment, 10 daphnids per replicate
Feeding: None
Aeration: None

Measurements: pH, conductivity, dissolved oxygen and temperature at test initiation and
termination

Lighting: Cool white fluorescent lights
Photoperiod: 16h light:8h dark

Test temperature: 20 ± 2°C

Note: Outlined sections are protocol deviations explained on the comment page 

Test Conditions

 



Daphnia  (Single Concentration)
Test Report 
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Client: TEC164
Reference: 16-1040-01-DAS

Endpoint: Mortality, % mortality at 48-h
Immobility, % immobility at 48-h

Test validity: The control had 100% survival (must ≥ 90%)
Control had 0% abnormal behaviour (must ≤ 10%), e.g. immobility 

Reference toxicant: 48-h test with NaCl initiated August 15, 2016 current results
(48-h LC50 and 95% confidence limits) = 0.67 (0.64-0.69) log (g/L NaCl)
historical results:
(48-h LC50 and 95% confidence limits) = 0.74 (0.64-0.83) log (g/L NaCl)

Note: Outlined sections are protocol deviations explained on the comment page 

Test Conditions



Daphnia  (Single Concentration)
Test Report 
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Client: TEC164
Reference: 16-1040-01-DAS

Test Log:

2016/08/19 0 1615
2016/08/20 1 1120
2016/08/21 2 1110

Chemistry: 
Conc (%) control 100
replicate a b c a b c

Day pH (units)
0 7.8 7.9 7.9 8.1 8.1 8.2
2 7.9 7.9 7.9 7.8 7.9 7.9

Conductivity (µS/cm @ 25°C)
0 313 322 325 1820 1836 1849
2 316 333 340 1715 1736 1757

Dissolved Oxygen (mg/L)
0 7.9 7.9 7.9 7.6 7.6 7.6
2 7.7 7.7 7.7 7.6 7.5 7.6

Temperature (oC)
0 20 20 20 22 22 22
2 20 20 20 20 20 20

Biology:
Conc (%) control 100
replicate a b c a b c

Day Number Alive and Behavior (behavior is in brackets) 
1 10 10 10 10(10D) 10(4D) 10(6D,1I)
2 10 10 10 10(10D) 10(10D) 10(10D,1I)

Notes: F, floating; I, immobile; B, stuck on bubble; D, caught in debris

Mortality (%)
2 0 0 0 0 0 0

Immobility (%)
2 0 0 0 0 0 10

LC

Date Technician

ML/LC

Day Time

JW/JN

Test Data



Daphnia  (Single Concentration)
Test Report 
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Client: TEC164
Reference: 16-1040-01-DAS

Test Result Comments:
None

Data Analysis:
None

Protocol Deviations:
None

Comments/Statistics



Daphnia  (Single Concentration)
Test Report 
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Client: TEC164
Reference: 16-1040-01-DAS

Client: Teck Coal Ltd.; operation WLC AWTF

Sample: WL_BFWB_OUT_SP21_20160819_N

Collection: collected on 2016/08/19 at 0900 by not given
Receipt: received on 2016/08/19 at 1600 by MC

Containers:

Description: type: water,  collection method: grab

Test: started on 2016/08/19 ; ended on 2016/08/21

Result:

Sample Client Comment    
Code Mortality (%)  Immobility (%)

control lab control 0 0   
100 0 0 none

Notes: sd, sample standard deviation; cv, coefficient of variation; nd, not done; na, not applicable;

 

 

received 2 x 20 L carboys / 2 x 1 L bottles / 2 x 
125 mL tube at 10 °C, in good condition with no 

Average

The test data and results are authorized and verified correct.

Senior Verifier
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Daphnia  (Single Concentration)
Test Report 
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Client: TEC164
Reference: 16-1040-01-DAS

Method: Biological Test method: Reference Method for Determining Acute Lethality of 
Effluents to Daphnia magna , 2000. Environ. Can., EPS 1/RM/14. 
Second Edition. (December 2000; amended February 2016)

Test type: Daphnia  48-h Static Acute Test (WTR-ME-015)
Species: Daphnia magna

Age: < 24 hours old 
Organism source: in-house culture

Stock mortality: 0%
Culture brood data: 9 days to first brood

32 neonates per average brood

Sample initial chemistry: pH: 7.6;   EC: 1929 (µS/cm @ 25°C);   DO: 8.7 (mg/L);   temperature: 15 °C
hardness (mg CaC03/L): 798;   colour: colourless;   odour: organic
salinity (ppt): 0 

Sample holding time: <1 day (must be ≤ 5 days)
Sample storage: 4 ± 2°C in darkness

Test vessel: 375 mL glass jars
Test volume: 150 mL

Sample pre-treatment: The sample was not filtered or pH adjusted prior to or during testing
The sample was pre-aerated for 0 minutes (rate of 37.5 ± 12.5 mL/min.L-1)
The hardness of the sample was not adjusted (mg CaCO3/L) prior to or during
testing

Loading density: One daphnid/15 mL (must ≤ 1 organism/15 mL)
Control water: Moderately hard reconstituted water supplemented with vitamin B12 (2 µg/L)

and Na2SeO4 (2 µg/L)

The hardness of the control/dilution water was 83 mg CaCO3/L
Test concentrations: Undiluted sample plus a negative control

Test replicates: Three replicates per treatment, 10 daphnids per replicate
Feeding: None
Aeration: None

Measurements: pH, conductivity, dissolved oxygen and temperature at test initiation and
termination

Lighting: Cool white fluorescent lights
Photoperiod: 16h light:8h dark

Test temperature: 10 ± 2°C

Note: Outlined sections are protocol deviations explained on the comment page 

Test Conditions

 



Daphnia  (Single Concentration)
Test Report 
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Client: TEC164
Reference: 16-1040-01-DAS

Endpoint: Mortality, % mortality at 48-h
Immobility, % immobility at 48-h

Test validity: The control had 100% survival (must ≥ 90%)
Control had 0% abnormal behaviour (must ≤ 10%), e.g. immobility 

Reference toxicant: 48-h test with NaCl initiated August 15, 2016 current results
(48-h LC50 and 95% confidence limits) = 0.67 (0.64-0.69) log (g/L NaCl)
historical results:
(48-h LC50 and 95% confidence limits) = 0.74 (0.64-0.83) log (g/L NaCl)

Note: Outlined sections are protocol deviations explained on the comment page 

Test Conditions



Daphnia  (Single Concentration)
Test Report 
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Client: TEC164
Reference: 16-1040-01-DAS

Test Log:

2016/08/19 0 1615
2016/08/20 1 1110
2016/08/21 2 1145

Chemistry: 
Conc (%) control 100
replicate a b c a b c

Day pH (units)
0 7.8 7.9 7.9 7.6 7.7 7.7
2 7.8 7.8 7.8 8.0 8.1 8.1

Conductivity (µS/cm @ 25°C)
0 331 331 331 1850 1898 1903
2 319 331 339 1835 1838 1869

Dissolved Oxygen (mg/L)
0 8.0 8.0 8.0 9.4 9.4 9.4
2 9.6 9.6 9.6 9.4 9.6 9.4

Temperature (oC)
0 11 11 11 12 12 12
2 11 11 11 11 11 11

Biology:
Conc (%) control 100
replicate a b c a b c

Day Number Alive and Behavior (behavior is in brackets) 
1 10 10 10 10 10 10
2 10 10 10 10 10 10

Notes: F, floating; I, immobile; B, stuck on bubble; D, caught in debris

Mortality (%)
2 0 0 0 0 0 0

Immobility (%)
2 0 0 0 0 0 0

LC
JN/JW

Date Day Time Technician

ML/LC

Test Data



Daphnia  (Single Concentration)
Test Report 
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Client: TEC164
Reference: 16-1040-01-DAS

Test Result Comments:
None

Data Analysis:
None

Protocol Deviations:
The test temperature was 10 ± 2°C as per the client's request

Comments/Statistics



GENERAL TERMS AND CONDITIONS: 

These terms and conditions are incorporated into and form part of the Chain of Custody between HydroQual Laboratories Ltd. (“HydroQual”) and the party named in the Chain of 

Custody (the “Client”). 

1. Definitions: Capitalized terms shall have the definition ascribed as such in these General Terms and Conditions and the Chain of Custody. 

2. The Services: HydroQual will provide the Services to the Client as listed and described in the Chain of Custody.  

3. Prices: HydroQual may review and change all prices, fees, surcharges or other charges as set out in proposals and/or price quotations if there are changes to HydroQual’s cost beyond HydroQual’s control, including 

changes in legislative requirements, Client variations of sample numbers and Client requests for changes to standard reporting requirements. Notwithstanding condition 3, all quotations are reviewed and updated on a 

yearly basis.  

4. Payment Terms: The Client shall pay HydroQual within 30 days of the invoice date as provided by HydroQual. HydroQual may, for reasonable business reasons, require the Client to arrange for payment in advance. 

5. Quotation Numbers: The Client shall provide the proposal and/or price quotation number to HydroQual (where applicable) to ensure correct pricing. 

6. Taxes: Applicable taxes are not included in prices, surcharges and additional fees and will be added at the time of invoicing. 

7. No Guarantee of Results: The Client is responsible for informing itself on the limitation of the results and acknowledges that the results are not guaranteed. 

8. Standard of Care: HydroQual will use reasonable care and diligence as required by the laws of the province or territory where the sample is tested, subject to that level of care and skill ordinarily exercised by other 

laboratories currently practicing under similar conditions in the same locality, subject to the time limits and financial, physical or other constraints applicable to the Services. No warranty, express or implied, is made. 

9. Storage: Where possible, HydroQual will store samples until a final report is issued to the Client, after which time HydroQual may discard the sample. 

10. Holds: If the Client requests a sample be placed on hold, HydroQual will store the sample for the mutually agreed upon written time and price, after which HydroQual will invoice the Client and discard the sample. 

11. Archives: If the Client requests a sample be archived, HydroQual will store the sample for  a mutually agreed upon written time frame and price, after which HydroQual will invoice the Client and discard the sample. 

12. Handling Protocol: Legal sample handling protocol must be arranged, and provided in writing, before samples are collected. HydroQual will provide a price quotation for legal sample protocol. Samples processed under 

legal protocol are stored indefinitely, subject to a storage charge as advised by HydroQual. 

13. Samples: The quality, condition, content and source of samples stored and tested are not known to HydroQual except as declared and described on the Chain of Custody  completed and submitted by the Client and 

accompanying the sample. 

14. Risk of Loss: HydroQual will use reasonable care to protect samples during storage, however, all samples are stored at the Client’s risk and the Client is responsible for obtaining appropriate insurance, if desired. The 

Client acknowledges that during the performance of the Services samples may be altered, lost, damaged or destroyed and the client forever releases HydroQual from any and all claims the Client may have for any loss or 

damage to the sample. 

15. Environmental: the Client must comply with all applicable environmental legislation, including labeling all hazardous samples to comply with Canada's Workplace Hazardous Materials Information System and the Alberta 

Transfer of Dangerous Goods regulations, and must provide appropriate material safety data sheets that include the nature of the hazard and a contact name and phone number to call for information. The Client shall 

defend, indemnify and hold harmless HydroQual for all loss or damages, including any fine or cost of complying with an order of any government authority, resulting from the Client’s breach of this paragraph. 

16. Hazardous Materials Disposal: HydroQual may return, at the Client’s cost, hazardous material to the Client for disposal. 

17. Hazardous Materials Surcharge: HydroQual may apply an additional surcharge for handling of hazardous samples or samples with Naturally Occurring Radioactive Materials (“NORM”), such as and including without 

limitation, H2S and CN. 

18. Sample Containers: HydroQual may ship sample containers to the Client’s location by the most cost effective means using HydroQual’s preferred courier suppliers, within the specified project timeline. Shipping will be 

charged back to the Client. 

19. Additional Charges: HydroQual may charge the Client:  

(a) for pick-up and delivery services when provided subject in each instance to a minimum charge of $50.00; and, 

(b) for rush service (processing samples and/or reporting). 

20. Large Bottle Orders: The Client shall provide HydroQual with not less than 24 hours’ notice for large bottle orders.  

21. Re-Tests: HydroQual reserves the right to re-test any samples that remain in HydroQual’s possession. Re-tests requested by the Client may be charged to Client and Client agrees to pay for such charges. 

22. Waiver: The Client is responsible for making any assessment regarding the suitability of the Services and the intended results for the Client’s purposes and waives any and all claims against HydroQual that the Client may 

have against HydroQual as a result of the interpretation of the results provided to the Client. The Client shall defend, indemnify and save harmless HydroQual for any and all claims made by any third party against 

HydroQual in respect of all losses however arising from the performance of the Services or the use of any report provided in the performance of the Services. 

23. LIMITATION OF LIABILITY: IN NO EVENT SHALL HYDROQUAL BE RESPONSIBLE FOR ANY CONSEQUENTIAL, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY OR PUNITIVE DAMAGES, WHETHER 

FORESEEABLE OR UNFORESEEABLE (INCLUDING CLAIMS FOR LOSS OF PROFITS OR REVENUE OR LOSSES CAUSED BY STOPPAGE OF OTHER WORK OR IMPAIRMENT OF OTHER ASSETS) INCURRED 

BY THE CLIENT ARISING OUT OF BREACH OR FAILURE OF EXPRESS OF IMPLIED WARRANTY, BREACH OF CONTRACT, BREACH OF WARRANTY, MISREPRESENTATION, NEGLIGENCE, STRICT LIABILITY 

IN TORT OR OTHERWISE. IN ANY EVENT, THE LIABILITY OF HYDROQUAL TO THE CLIENT SHALL BE LIMITED TO THE COST OF TESTING THE SAMPLE AS REQUESTED IN THE CHAIN OF CUSTODY 

UNDER WHICH THE SAMPLE WAS ORIGINALLY DEPOSITED. FOR THE PURPOSES OF THIS PARAGRAPH AND PARAGRAPHS 7, 14, 15, 22, AND 24, AS APPLICABLE, “HYDROQUAL” INCLUDES WITHOUT 

LIMITATIONS ITS DIRECTORS, OFFICERS, EMPLOYEES AND AFFILIATES AND THE “CLIENT” INCLUDES WITHOUT LIMITATION ANY THIRD PARTY THAT MAY HAVE A CLAIM AGAINST HYDROQUAL 

THROUGH THE CLIENT. 

24. Notice of Liability: Notwithstanding paragraph 23, HydroQual shall not be liable to the Client unless the Client provides notice in writing to HydroQual of such loss or damage, together with full particulars thereof, within 30 

days of the Client’s receipt of the report of the analysis of the sample giving rise to such liability. The provisions of this paragraph allocate the risk between the Client and HydroQual, and the fees to be paid by the Client to 

HydroQual reflect this allocation of any such risks and the limitations of liability in these General Terms and Conditions.  

25. Entire Agreement: These General Terms and Conditions, the Chain of Custody and price quotations constitute the entire agreement between the parties and supersede and take precedence over any terms and 

conditions contained in any documentation provided by the Client. HydroQual’s execution of any subsequent documentation from the Client only acknowledges receipt and not acceptance of any terms or conditions therein 

unless expressly stipulated otherwise by HydroQual. If there is a conflict between these General Terms and Conditions and any other document, these General Terms and Conditions prevail.  



MAXXAM JOB #: B671465
Received: 2016/08/23, 10:06

CERTIFICATE OF ANALYSIS

Your P.O. #: 441369

Report Date: 2016/08/26
Report #: R2247494

Version: 3 - Final

Attention:Chris Stroich

TECK COAL LIMITED
Bag Service 2000
421 Pine Avenue
Sparwood, BC
CANADA          V0B 2G0

WLC AWTFSite Location:

Sample Matrix: Water
# Samples Received: 3

Analytical MethodLaboratory Method
Date
Analyzed

Date
ExtractedQuantityAnalyses

EPS 1 RM14 2nd  edEENVSOP-001542016/08/24N/A1Daphnia magna Single Concentration-100%

EPA 200.8 R5.4 mAB SOP-000432016/08/24N/A1Elements by ICPMS-Dissolved-Lab Filtered

EPA 200.8 R5.4 mAB SOP-00014 / AB SOP-
00043

2016/08/242016/08/241Elements by ICPMS - Total

2016/08/242016/08/241Technician Time - Customer Service

Reference Method suffix “m” indicates test methods incorporate validated modifications from specific reference methods to improve performance.

* RPDs calculated using raw data. The rounding of final results may result in the apparent difference.

Encryption Key

Please direct all questions regarding this Certificate of Analysis to your Project Manager.
Micheline Piche, Project Manager
Email: MPiche@maxxam.ca
Phone# (780) 577-7100
==================================================================== 
Maxxam has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per section 5.10.2 of ISO/IEC 17025:2005(E), 
signing the reports.  For Service Group specific validation please refer to the Validation Signature Page. 

Total Cover Pages : 1
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Maxxam Job #: B671465
Report Date: 2016/08/26

TECK COAL LIMITED

WLC AWTFSite Location:

Your P.O. #: 441369
Sampler Initials: KA

RESULTS OF CHEMICAL ANALYSES OF  WATER

N/A = Not Applicable

RDL = Reportable Detection Limit

8374699N/AATTACHED%Mortality

Daphnia Magna Bioassay

ONSITE0.011.0hrHours of Labour

Industrial - Calculated

QC BatchRDL
WL_BFWB_OUT_SP21_2016

0822_N
UNITS

2016/08/22
 09:00

Sampling Date

PI3606Maxxam ID
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Maxxam Job #: B671465
Report Date: 2016/08/26

TECK COAL LIMITED

WLC AWTFSite Location:

Your P.O. #: 441369
Sampler Initials: KA

ELEMENTS BY ATOMIC SPECTROSCOPY (WATER)

N/A = Not Applicable

RDL = Reportable Detection Limit

83746160.00050N/A0.0088mg/LDissolved Nickel (Ni)

83746160.00020N/A0.0021mg/LDissolved Molybdenum (Mo)

83746160.00020N/A<0.00020mg/LDissolved Lead (Pb)

83746160.00020N/A<0.00020mg/LDissolved Copper (Cu)

83746160.00030N/A<0.00030mg/LDissolved Cobalt (Co)

83746160.0010N/A<0.0010mg/LDissolved Chromium (Cr)

83746160.000020N/A<0.000020mg/LDissolved Cadmium (Cd)

83746160.0010N/A<0.0010mg/LDissolved Beryllium (Be)

83746160.00020N/A<0.00020mg/LDissolved Arsenic (As)

83746160.00060N/A<0.00060mg/LDissolved Antimony (Sb)

83746160.0030N/A<0.0030mg/LDissolved Aluminum (Al)

Lab Filtered Elements

83744560.00300.0052N/Amg/LTotal Zinc (Zn)

83744560.0010<0.0010N/Amg/LTotal Vanadium (V)

83744560.000100.012N/Amg/LTotal Uranium (U)

83744560.0010<0.0010N/Amg/LTotal Titanium (Ti)

83744560.0010<0.0010N/Amg/LTotal Tin (Sn)

83744560.00020<0.00020N/Amg/LTotal Thallium (Tl)

83744560.00010<0.00010N/Amg/LTotal Silver (Ag)

83744560.000200.011N/Amg/LTotal Selenium (Se)

83744560.000500.0091N/Amg/LTotal Nickel (Ni)

83744560.000200.0022N/Amg/LTotal Molybdenum (Mo)

83744560.00020<0.00020N/Amg/LTotal Lead (Pb)

83744560.00020<0.00020N/Amg/LTotal Copper (Cu)

83744560.00030<0.00030N/Amg/LTotal Cobalt (Co)

83744560.0010<0.0010N/Amg/LTotal Chromium (Cr)

83744560.000020<0.000020N/Amg/LTotal Cadmium (Cd)

83744560.0010<0.0010N/Amg/LTotal Beryllium (Be)

83744560.00020<0.00020N/Amg/LTotal Arsenic (As)

83744560.00060<0.00060N/Amg/LTotal Antimony (Sb)

83744560.00300.0042N/Amg/LTotal Aluminum (Al)

Elements

QC BatchRDL
WL_BFWB_OUT_SP21_2016

0822_N
WL_BFWB_OUT_SP21_2016

0822_N
UNITS

2016/08/22
 09:00

2016/08/22
 09:00

Sampling Date

PI3608PI3607Maxxam ID
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Maxxam Job #: B671465
Report Date: 2016/08/26

TECK COAL LIMITED

WLC AWTFSite Location:

Your P.O. #: 441369
Sampler Initials: KA

ELEMENTS BY ATOMIC SPECTROSCOPY (WATER)

N/A = Not Applicable

RDL = Reportable Detection Limit

83746160.0030N/A0.0056mg/LDissolved Zinc (Zn)

83746160.0010N/A<0.0010mg/LDissolved Vanadium (V)

83746160.00010N/A0.011mg/LDissolved Uranium (U)

83746160.0010N/A<0.0010mg/LDissolved Titanium (Ti)

83746160.0010N/A<0.0010mg/LDissolved Tin (Sn)

83746160.00020N/A<0.00020mg/LDissolved Thallium (Tl)

83746160.00010N/A<0.00010mg/LDissolved Silver (Ag)

83746160.00020N/A0.013mg/LDissolved Selenium (Se)

QC BatchRDL
WL_BFWB_OUT_SP21_2016

0822_N
WL_BFWB_OUT_SP21_2016

0822_N
UNITS

2016/08/22
 09:00

2016/08/22
 09:00

Sampling Date

PI3608PI3607Maxxam ID
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Maxxam Job #: B671465
Report Date: 2016/08/26

TECK COAL LIMITED

WLC AWTFSite Location:

Your P.O. #: 441369
Sampler Initials: KA

GENERAL COMMENTS

Each temperature is the average of up to three cooler temperatures taken at receipt

7.0°CPackage 1

Results relate only to the items tested.
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TECK COAL LIMITED

Your P.O. #: 441369
Sampler Initials: KA

WLC AWTFSite Location:

Maxxam Job #: B671465
Report Date: 2016/08/26

QUALITY ASSURANCE REPORT

QC LimitsValue (%)UNITSValueQC Limits% RecoveryQC Limits% RecoveryDateParameterQC Batch

RPDMethod BlankSpiked BlankMatrix Spike

mg/L
0.0034,

RDL=0.0030
80 - 12010080 - 120NC2016/08/24Total Aluminum (Al)8374456

mg/L<0.0006080 - 1209780 - 1201052016/08/24Total Antimony (Sb)8374456

mg/L<0.0002080 - 12010080 - 1201022016/08/24Total Arsenic (As)8374456

mg/L<0.001080 - 12010180 - 1201052016/08/24Total Beryllium (Be)8374456

mg/L<0.00002080 - 12010080 - 1201052016/08/24Total Cadmium (Cd)8374456

mg/L<0.001080 - 12010580 - 1201022016/08/24Total Chromium (Cr)8374456

mg/L<0.0003080 - 12010280 - 1201012016/08/24Total Cobalt (Co)8374456

mg/L<0.0002080 - 12010080 - 120972016/08/24Total Copper (Cu)8374456

mg/L<0.0002080 - 12010380 - 1201002016/08/24Total Lead (Pb)8374456

mg/L<0.0002080 - 12010680 - 120NC2016/08/24Total Molybdenum (Mo)8374456

mg/L<0.0005080 - 12010080 - 120992016/08/24Total Nickel (Ni)8374456

203.8mg/L<0.0002080 - 12010180 - 1201032016/08/24Total Selenium (Se)8374456

mg/L<0.0001080 - 12010080 - 1201012016/08/24Total Silver (Ag)8374456

mg/L<0.0002080 - 12010180 - 120992016/08/24Total Thallium (Tl)8374456

mg/L<0.001080 - 12010680 - 1201122016/08/24Total Tin (Sn)8374456

mg/L<0.001080 - 12010780 - 120952016/08/24Total Titanium (Ti)8374456

mg/L<0.0001080 - 12010080 - 1201022016/08/24Total Uranium (U)8374456

mg/L<0.001080 - 12010580 - 1201072016/08/24Total Vanadium (V)8374456

mg/L<0.003080 - 1209780 - 120952016/08/24Total Zinc (Zn)8374456

mg/L<0.003080 - 12010080 - 120952016/08/24Dissolved Aluminum (Al)8374616

mg/L<0.0006080 - 1209580 - 120982016/08/24Dissolved Antimony (Sb)8374616

mg/L<0.0002080 - 12010280 - 1201002016/08/24Dissolved Arsenic (As)8374616

mg/L<0.001080 - 12010380 - 1201012016/08/24Dissolved Beryllium (Be)8374616

mg/L<0.00002080 - 12010280 - 1201022016/08/24Dissolved Cadmium (Cd)8374616

mg/L<0.001080 - 12010480 - 1201002016/08/24Dissolved Chromium (Cr)8374616

mg/L<0.0003080 - 12010280 - 120972016/08/24Dissolved Cobalt (Co)8374616

mg/L<0.0002080 - 12010180 - 120952016/08/24Dissolved Copper (Cu)8374616

mg/L<0.0002080 - 12010380 - 120982016/08/24Dissolved Lead (Pb)8374616

mg/L<0.0002080 - 12010580 - 1201082016/08/24Dissolved Molybdenum (Mo)8374616

mg/L<0.0005080 - 12010180 - 120952016/08/24Dissolved Nickel (Ni)8374616
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TECK COAL LIMITED

Your P.O. #: 441369
Sampler Initials: KA

WLC AWTFSite Location:

Maxxam Job #: B671465
Report Date: 2016/08/26

QUALITY ASSURANCE REPORT(CONT'D)

QC LimitsValue (%)UNITSValueQC Limits% RecoveryQC Limits% RecoveryDateParameterQC Batch

RPDMethod BlankSpiked BlankMatrix Spike

207.1mg/L<0.0002080 - 12010380 - 120962016/08/24Dissolved Selenium (Se)8374616

mg/L<0.0001080 - 12010080 - 120992016/08/24Dissolved Silver (Ag)8374616

mg/L<0.0002080 - 12010180 - 120972016/08/24Dissolved Thallium (Tl)8374616

mg/L<0.001080 - 12010780 - 1201072016/08/24Dissolved Tin (Sn)8374616

mg/L<0.001080 - 12010180 - 1201062016/08/24Dissolved Titanium (Ti)8374616

mg/L<0.0001080 - 12010080 - 120992016/08/24Dissolved Uranium (U)8374616

mg/L<0.001080 - 12010480 - 1201032016/08/24Dissolved Vanadium (V)8374616

mg/L<0.003080 - 12010380 - 120972016/08/24Dissolved Zinc (Zn)8374616

NC (Matrix Spike): The recovery in the matrix spike was not calculated. The relative difference between the concentration in the parent sample and the spiked amount was too small to permit a reliable
recovery calculation (matrix spike concentration was less than 2x that of the native sample concentration).

Method Blank:  A blank matrix containing all reagents used in the analytical procedure. Used to identify laboratory contamination.

Spiked Blank: A blank matrix sample to which a known amount of the analyte, usually from a second source, has been added. Used to evaluate method accuracy.

Matrix Spike:  A sample to which a known amount of the analyte of interest has been added. Used to evaluate sample matrix interference.

Duplicate:  Paired analysis of a separate portion of the same sample. Used to evaluate the variance in the measurement.
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Maxxam Job #: B671465
Report Date: 2016/08/26

TECK COAL LIMITED

WLC AWTFSite Location:

Your P.O. #: 441369
Sampler Initials: KA

VALIDATION SIGNATURE PAGE

The analytical data and all QC contained in this report were reviewed and validated by the following individual(s).

Joshua Baker, B.Sc., Senior Analyst

Suwan Fock, B.Sc., QP, Inorganics Senior Analyst

Maxxam has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per section 5.10.2 of ISO/IEC
17025:2005(E), signing the reports.  For Service Group specific validation please refer to the Validation Signature Page.
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RESULTS OF DAPHNIA MAGNA SINGLE CONCENTRATION-100%

TECK COAL LIMITED, Sparwood 3248Client :

Client Project Name & Number:

Job Number: B671465

WLC AWTF Sample Number: PI3606-01

Test Result:

Statistical Method:0%48 hrs Mortality %

Mean percent mortality: Sample Control         0          0

2-6°C

1 L

Aug 22, 2016 09:00 AM

Analysis Start :

End :

Aug 24, 2016 09:43 AM

Aug 26, 2016 09:11 AM

ClearDescription:

Sample Collected By:

Sample Received: Volume Received:

Sample Collected:

Dissolved Oxygen: 9.8 mg/L

Temperature :

pH: 7.6

1402 µS/cm

14 °C

1000 mg CaCO 3/L

N/AKA

Aug 23, 2016 10:06 AM

Sample Conductance:

Hardness:

Site Collection:

7 °CTemp.Upon Arrival:

Storage:

Sampling Method : N/A

Sample Name : WL_BFWB_OUT_SP21_20160822_N Sample Matrix : Water

Sample Prior to Analysis:

0000100

0000100

0000100

00000

00000

00000

48 hrs48 hrs48 hrs48 hrs % vol/vol

Immobility
(%)

Immobility
(#)

Mortality
(%)

Mortality
(#)

 Concentration

7.414987.72000008.316387.721100

7.414957.72000008.316367.721100

7.514987.81900008.316277.721100

7.73628.02000007.73598.1210

7.73598.02000007.73608.0210

7.73528.02000007.73578.0210

48 hrs48 hrs48 hr48 hrs24 hrs24 hrs24 hrs24 hrsStartStartStartStart % vol/vol

Dissolved
Oxygen
(mg/L)

Conductivity
(uS/cm)

pH
(pH)

Temperature
(°C)

Immobility
(%)

Immobility
(#)

Mortality
(%)

Mortality
(#)

Dissolved
Oxygen
(mg/L)

Conductivity
(uS/cm)

pH
(pH)

Temperature
(°C)

 Concentration

Other parameters available on request.160 mg/L CaCO3Hardness:

City of Edmonton dechlorinated tap waterCulture/Control/Dilution Water:

NoneComments :

Test concentration :

Photoperiod :

Pre-aeration Time : Rate of Pre-aeration :

Test Hardness Adjusted :

0,0,0,100,100,100 (% vol/vol)

25-50 mL/min/L

No

16:8 (light: dark)

30 min

Test pH Adjusted: No

15.0 mL/Daphnia

Total # of Organisms Used :

Vessel Volume :Test Volume : 150 mL

Test Temperature :

Organisms per Vessel : 10

60

Loading Density :

20 ± 2 °C

225 mL

Test Conditions

Culture Temperature :

Pseudokirchnriella and YTC at a ratio of 2 mL/L of culture daily. New cultures weekly, 63 daphnids
distributed into 6 culture vessels and 3 reproductive vessels.

% Mortality within 7 days :

25.9<24 hrs

0

Time To First Brood :

Daphnia magna

8 Days

Average Brood Size :

16:8 (light: dark)

Source : In House Culture

20 ± 2 °C

Culture Diet

Culture Photoperiod :

Test Organism :

Age at Test Initiation :

www.maxxam.caMaxxam Analytics 9331 - 48th Street, Edmonton, Alberta  T6B 2R4  Tel: (780) 577-7100  Fax: (780) 450-4187
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RESULTS OF DAPHNIA MAGNA SINGLE CONCENTRATION-100%

TECK COAL LIMITED, Sparwood 3248Client :

Client Project Name & Number:

Job Number: B671465

WLC AWTF Sample Number: PI3606-01

0,1.25,2.5,5,10,20 g/L6.48 (5.02, 8.35) g/L Concentration :Historical Mean LC50 (warning limits) :

Binomial7.07 (5.00, 10.0)g/L Statistical Method :Test Endpoint 48 hrs LC50 (95% confidence interval) :

Aug 12, 2016Test Date:Sodium ChlorideReference chemical:

NoneMethod Deviations:

EPS 1/RM/14Test Method

The results contained in this report refer only to the testing of the sample submitted. This report may not be reproduced, except in its
entirety, without the written approval of the laboratory.

Note:

Date: Aug 26, 2016 02:30 PM

Analyst :

Verified By :

Andrea Rowe, Chelsea Tessier

Joshua Baker, Senior Analyst

www.maxxam.caMaxxam Analytics 9331 - 48th Street, Edmonton, Alberta  T6B 2R4  Tel: (780) 577-7100  Fax: (780) 450-4187
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ATTN:  Thomas Davidson Received: 2016/08/23
Teck Coal Ltd. Report Date: 2016/08/31
15 Km North HWY 43 Version: FINAL
Sparwood, British Columbia
Canada  V0B 2G0  

TEC164
16-1050
411634

Senior Verifier

Test Report
Client:
Reference:
Billing:



Trout (Single Concentration)  
Test Report

Page 1 of 14

Client: TEC164
Reference: 16-1050-01-TRS

Client: Teck Coal Ltd.; operation WLC AWTF

Sample: WL_BFWB_OUT_SP21_20160822_N

Collection: collected on 2016/08/22 at 0900 by not given
Receipt: received on 2016/08/23 at 1050 by MC

Containers:

Description: type: water,  collection method: grab

Test:  started on 2016/08/23 ; ended on 2016/08/27

Result:

Sample Client Mortality Comment
Code (%)

control lab control 0
100% 0 none 

received 4 x 20 L carboys / 4 x 1 L bottles at 9 °C, in 
good condition with no seals and no initials

The test data and results are authorized and verified correct.

WL_BFWB_OUT_S
P21_20160822_N

Senior Verifier

0

25

50

75

100

control 100

M
or

ta
lit

y 
(%

)

Concentration (%)

 

Result Summary



Trout (Single Concentration)  
Test Report

Page 2 of 14

Client: TEC164
Reference: 16-1050-01-TRS

Method: Biological Test Method: Reference Method for Determining Acute Lethality of 
Effluents to Rainbow Trout, 2000. Environment Canada, EPS 1/RM/13. 
Second Edition (2000; amended May 2007 and February 2016).

Test type: Trout 96-h Static Acute Test (WTR-ME-041)
Species: Oncorhynchus mykiss

Organism source: Miracle Springs (Batch 20160729TR)
Acclimation: 25 days (must be > 2 weeks)

Stock mortality: 0% (seven days preceding testing)

Sample initial chemistry: pH: 7.6;   EC: 1862 (µS/cm @ 25°C);   DO: 8.5 (mg/L);   temperature: 17 °C
hardness (mg CaC03/L): 825;   colour: colourless;   salinity (ppt): 0

Sample holding time: 1 day  (must be ≤ 5 days)
Sample storage: 4 ± 2°C in darkness

Test vessel: The test was conducted in 22 L plastic pails with polyethylene liners 
Test volume: 20 Litres (depth of solution in each test vessel  ≥15cm)

Sample pre-treatment: All test solutions and controls were pre-aerated for 120 minutes at 6.5 ±1 mL/min/
Dissolved oxygen in full strength sample was 8.8 mg/L after pre-aeration
The sample was not filtered or pH adjusted prior to or during testing

Loading density: 0.245 g/Litre (must be ≤ 0.5 g/Litre)
Control water: Dechlorinated City of Calgary water acclimated to test conditions

Test concentrations: Undiluted sample plus a negative control
Test replicates: One replicate per treatment; 10 fish per replicate

Feeding: Fish are not fed 24 hours before test initiation and no feeding during test
Measurements: pH, conductivity, dissolved oxygen and temperature measured at test

initiation and termination
Aeration: All treatments aerated at 6.5 ±1 mL/min/L by oil-free compressed air

passed through airline tubes connected to disposable air stones 
Lighting: Overhead full spectrum fluorescent lights

Photoperiod: 16h light:8h dark
Test temperature: 15 ± 1°C

Endpoint: Mortality, % mortality at 96-h
Test validity: The control had 100% survival (must ≥ 90%)

The control had 0 percent (%) stressed behaviour (must ≤ 10%)
Reference toxicant: 96-h test with Potassium Chloride (KCl) initiated August 16, 2016; current results

(96-h LC50 and 95% confidence limits) = 0.51 (0.45-0.57) log (g/L KCl)
historical results: 
(96-h LC50 and 95% confidence limits) = 0.51 (0.36-0.66) log (g/L KCl)

Note: Outlined sections are protocol deviations explained on the comment page; v/v, volume per volume

Test Conditions



Trout (Single Concentration)  
Test Report

Page 3 of 14

Client: TEC164
Reference: 16-1050-01-TRS

Test Log:

0 1615
1 0800
2 0750
3 0730
4 0920

Chemistry:
Conc. (%) control 100

Day

0 7.5 7.7
4 8.1 8.2

Conductivity (µS/cm @ 25°C)
0 474 1848
4 390 1472

Dissolved Oxygen (mg/L)
0 8.2 8.8
4 8.6 8.7

0 16 15
4 15 15

Number Alive (In brackets number stressed):
Conc. (%) control 100

Day
0 10 10
1 10 10
2 10 10
3 10 10
4 10 10

4 0 0

4 0 0

2016/08/23 EP/LC
2016/08/24 EP

Date Day Time Technician

pH (units)

Temperature (oC)

Mortality (%)

2016/08/26 HS
2016/08/25 LC

2016/08/27 LC

Stressed (%)

Test Data



Trout (Single Concentration)  
Test Report

Page 4 of 14

Client: TEC164
Reference: 16-1050-01-TRS

Biology Summary Tables:

1 3.6 0.6 control 4.9
2 3.6 0.6 100 -
3 3.5 0.6
4 3.9 0.6
5 3.6 0.5
6 3.7 0.6
7 3.0 0.4
8 3.2 0.4
9 3.0 0.4
10 2.9 0.2

average 3.4 0.5
sd 0.3 0.1

cv(%) 10.2 28.0
Notes: nd, not done; na, not applicable; 
sd, standard deviation; cv(%), coefficient 
of variation

Test Result Comments:
None

Data Analysis:
None

Protocol Deviations:
None

Length 
(cm)

Wet 
Weight(g) Sample Group Wet 

Weight (g)
Control 

Fish

Test Data

Comments/Statistics



Daphnia  (Single Concentration)
Test Report 

Page 5 of 14

Client: TEC164
Reference: 16-1050-01-DAS

Client: Teck Coal Ltd.; operation WLC AWTF

Sample: WL_BFWB_OUT_SP21_20160822_N

Collection: collected on 2016/08/22 at 0900 by not given
Receipt: received on 2016/08/23 at 1050 by MC

Containers:

Description: type: water,  collection method: grab

Test: started on 2016/08/23 ; ended on 2016/08/25

Result:

Sample Client Comment    
Code Mortality (%)  Immobility (%)

control lab control 0 0   
100 43 70 none

Notes: sd, sample standard deviation; cv, coefficient of variation; nd, not done; na, not applicable;

 

 

Senior Verifier

Average

received 4 x 20 L carboys / 4 x 1 L bottles at 9 
°C, in good condition with no seals and no 

The test data and results are authorized and verified correct.

WL_BFWB_OUT_S
P21_20160822_N
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Result Summary



Daphnia  (Single Concentration)
Test Report 

Page 6 of 14

Client: TEC164
Reference: 16-1050-01-DAS

Method: Biological Test method: Reference Method for Determining Acute Lethality of 
Effluents to Daphnia magna , 2000. Environ. Can., EPS 1/RM/14. 
Second Edition. (December 2000; amended February 2016)

Test type: Daphnia  48-h Static Acute Test (WTR-ME-015)
Species: Daphnia magna

Age: < 24 hours old 
Organism source: in-house culture

Stock mortality: 0%
Culture brood data: 8 days to first brood

28 neonates per average brood

Sample initial chemistry: pH: 7.6;   EC: 1862 (µS/cm @ 25°C);   DO: 8.5 (mg/L);   temperature: 17 °C
hardness (mg CaC03/L): 825;   colour: colourless;   salinity (ppt): 0

Sample holding time: 1 day  (must be ≤ 5 days)
Sample storage: 4 ± 2°C in darkness

Test vessel: 385 mL glass vessels
Test volume: 150 mL

Sample pre-treatment: The sample was not filtered or pH adjusted prior to or during testing
The sample was pre-aerated for 20 minutes (rate of 37.5 ± 12.5 mL/min.L-1)
The hardness of the sample was not adjusted (mg CaCO3/L) prior to or during
testing

Loading density: One daphnid/15 mL (must ≤ 1 organism/15 mL)
Control water: Moderately hard reconstituted water supplemented with vitamin B12 (2 µg/L)

and Na2SeO4 (2 µg/L)

The hardness of the control/dilution water was 94 mg CaCO3/L
Test concentrations: Undiluted sample plus a negative control

Test replicates: Three replicates per treatment, 10 daphnids per replicate
Feeding: None
Aeration: None

Measurements: pH, conductivity, dissolved oxygen and temperature at test initiation and
termination

Lighting: Cool white fluorescent lights
Photoperiod: 16h light:8h dark

Test temperature: 20 ± 2°C

Note: Outlined sections are protocol deviations explained on the comment page 

Test Conditions

 



Daphnia  (Single Concentration)
Test Report 

Page 7 of 14

Client: TEC164
Reference: 16-1050-01-DAS

Endpoint: Mortality, % mortality at 48-h
Immobility, % immobility at 48-h

Test validity: The control had 100% survival (must ≥ 90%)
Control had 0% abnormal behaviour (must ≤ 10%), e.g. immobility 

Reference toxicant: 48-h test with NaCl initiated August 15, 2016 current results
(48-h LC50 and 95% confidence limits) = 0.67 (0.64-0.69) log (g/L NaCl)
historical results:
(48-h LC50 and 95% confidence limits) = 0.74 (0.64-0.83) log (g/L NaCl)

Note: Outlined sections are protocol deviations explained on the comment page 

Test Conditions



Daphnia  (Single Concentration)
Test Report 

Page 8 of 14

Client: TEC164
Reference: 16-1050-01-DAS

Test Log:

2016/08/23 0 1415
2016/08/24 1 0800
2016/08/25 2 0830

Chemistry: 
Conc (%) control 100
replicate a b c a b c

Day pH (units)
0 7.9 7.9 7.9 8.1 8.2 8.2
2 7.9 8.0 8.0 7.9 8.0 8.0

Conductivity (µS/cm @ 25°C)
0 316 332 334 1824 1856 1863
2 276 293 280 1488 1493 1508

Dissolved Oxygen (mg/L)
0 7.8 7.8 7.9 8.0 8.0 8.0
2 7.9 7.9 7.9 8.1 8.1 8.1

Temperature (oC)
0 19 19 19 19 19 19
2 19 19 19 19 19 19

Biology:
Conc (%) control 100
replicate a b c a b c

Day Number Alive and Behavior (behavior is in brackets) 
1 10 (2F) 10 10 10 (3D) 10 (6D,3I) 10 (5D,3I)
2 10 10 10 8 (2I,8D) 3 (3I,3D) 6 (3I,6D)

Notes: F, floating; I, immobile; B, stuck on bubble; D, caught in debris

Mortality (%)
2 0 0 0 20 70 40

Immobility (%)
2 0 0 0 40 100 70

ML

Date Technician

JW/LC

Day Time

HS

Test Data



Daphnia  (Single Concentration)
Test Report 

Page 9 of 14

Client: TEC164
Reference: 16-1050-01-DAS

Test Result Comments:
None

Data Analysis:
None

Protocol Deviations:
None

Comments/Statistics



Daphnia  (Single Concentration)
Test Report 

Page 10 of 14

Client: TEC164
Reference: 16-1050-01-DAS

Client: Teck Coal Ltd.; operation WLC AWTF

Sample: WL_BFWB_OUT_SP21_20160822_N

Collection: collected on 2016/08/22 at 0900 by not given
Receipt: received on 2016/08/23 at 1050 by MC

Containers:

Description: type: water,  collection method: grab

Test: started on 2016/08/23 ; ended on 2016/08/25

Result:

Sample Client Comment    
Code Mortality (%)  Immobility (%)

control lab control 0 0   
100 0 0 none

Notes: sd, sample standard deviation; cv, coefficient of variation; nd, not done; na, not applicable;

 

 

received 4 x 20 L carboys / 4 x 1 L bottles at 9 
°C, in good condition with no seals and no 

Average

The test data and results are authorized and verified correct.

Senior Verifier

WL_BFWB_OUT_S
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Result Summary



Daphnia  (Single Concentration)
Test Report 

Page 11 of 14

Client: TEC164
Reference: 16-1050-01-DAS

Method: Biological Test method: Reference Method for Determining Acute Lethality of 
Effluents to Daphnia magna , 2000. Environ. Can., EPS 1/RM/14. 
Second Edition. (December 2000; amended February 2016)

Test type: Daphnia  48-h Static Acute Test (WTR-ME-015)
Species: Daphnia magna

Age: < 24 hours old 
Organism source: in-house culture

Stock mortality: 0%
Culture brood data: 8 days to first brood

28 neonates per average brood

Sample initial chemistry: pH: 7.6;   EC: 1862 (µS/cm @ 25°C);   DO: 8.5 (mg/L);   temperature: 17 °C
hardness (mg CaC03/L): 825;   colour: colourless;   salinity (ppt): 0

Sample holding time: 1 day  (must be ≤ 5 days)
Sample storage: 4 ± 2°C in darkness

Test vessel: 385 mL glass vessels
Test volume: 150 mL

Sample pre-treatment: The sample was not filtered or pH adjusted prior to or during testing
The sample was pre-aerated for 0 minutes (rate of 37.5 ± 12.5 mL/min.L-1)
The hardness of the sample was not adjusted (mg CaCO3/L) prior to or during
testing

Loading density: One daphnid/15 mL (must ≤ 1 organism/15 mL)
Control water: Moderately hard reconstituted water supplemented with vitamin B12 (2 µg/L)

and Na2SeO4 (2 µg/L)

The hardness of the control/dilution water was 94 mg CaCO3/L
Test concentrations: Undiluted sample plus a negative control

Test replicates: Three replicates per treatment, 10 daphnids per replicate
Feeding: None
Aeration: None

Measurements: pH, conductivity, dissolved oxygen and temperature at test initiation and
termination

Lighting: Cool white fluorescent lights
Photoperiod: 16h light:8h dark

Test temperature: 10 ± 2°C

Note: Outlined sections are protocol deviations explained on the comment page 

Test Conditions

 



Daphnia  (Single Concentration)
Test Report 

Page 12 of 14

Client: TEC164
Reference: 16-1050-01-DAS

Endpoint: Mortality, % mortality at 48-h
Immobility, % immobility at 48-h

Test validity: The control had 100% survival (must ≥ 90%)
Control had 0% abnormal behaviour (must ≤ 10%), e.g. immobility 

Reference toxicant: 48-h test with NaCl initiated August 15, 2016 current results
(48-h LC50 and 95% confidence limits) = 0.67 (0.64-0.69) log (g/L NaCl)
historical results:
(48-h LC50 and 95% confidence limits) = 0.74 (0.64-0.83) log (g/L NaCl)

Note: Outlined sections are protocol deviations explained on the comment page 

Test Conditions



Daphnia  (Single Concentration)
Test Report 

Page 13 of 14

Client: TEC164
Reference: 16-1050-01-DAS

Test Log:

2016/08/23 0 1420
2016/08/24 1 0800
2016/08/25 2 0830

Chemistry: 
Conc (%) control 100
replicate a b c a b c

Day pH (units)
0 7.8 7.9 7.9 7.7 7.8 7.7
2 7.8 7.8 7.8 8.2 8.2 8.2

Conductivity (µS/cm @ 25°C)
0 346 360 361 1771 1882 1918
2 307 313 318 1562 1639 1633

Dissolved Oxygen (mg/L)
0 9.6 9.6 9.6 9.6 9.6 9.6
2 9.6 9.5 9.5 9.6 9.6 9.5

Temperature (oC)
0 11 11 11 11 11 11
2 11 11 11 11 11 11

Biology:
Conc (%) control 100
replicate a b c a b c

Day Number Alive and Behavior (behavior is in brackets) 
1 10 10 10 10 10 10
2 10 10 10 10 10 10

Notes: F, floating; I, immobile; B, stuck on bubble; D, caught in debris

Mortality (%)
2 0 0 0 0 0 0

Immobility (%)
2 0 0 0 0 0 0

ML
HS

Date Day Time Technician

JW/LC

Test Data



Daphnia  (Single Concentration)
Test Report 

Page 14 of 14

Client: TEC164
Reference: 16-1050-01-DAS

Test Result Comments:
None

Data Analysis:
None

Protocol Deviations:
The test was set at 10 + 2 degrees as per client's request.  

Comments/Statistics



GENERAL TERMS AND CONDITIONS: 

These terms and conditions are incorporated into and form part of the Chain of Custody between HydroQual Laboratories Ltd. (“HydroQual”) and the party named in the Chain of 

Custody (the “Client”). 

1. Definitions: Capitalized terms shall have the definition ascribed as such in these General Terms and Conditions and the Chain of Custody. 

2. The Services: HydroQual will provide the Services to the Client as listed and described in the Chain of Custody.  

3. Prices: HydroQual may review and change all prices, fees, surcharges or other charges as set out in proposals and/or price quotations if there are changes to HydroQual’s cost beyond HydroQual’s control, including 

changes in legislative requirements, Client variations of sample numbers and Client requests for changes to standard reporting requirements. Notwithstanding condition 3, all quotations are reviewed and updated on a 

yearly basis.  

4. Payment Terms: The Client shall pay HydroQual within 30 days of the invoice date as provided by HydroQual. HydroQual may, for reasonable business reasons, require the Client to arrange for payment in advance. 

5. Quotation Numbers: The Client shall provide the proposal and/or price quotation number to HydroQual (where applicable) to ensure correct pricing. 

6. Taxes: Applicable taxes are not included in prices, surcharges and additional fees and will be added at the time of invoicing. 

7. No Guarantee of Results: The Client is responsible for informing itself on the limitation of the results and acknowledges that the results are not guaranteed. 

8. Standard of Care: HydroQual will use reasonable care and diligence as required by the laws of the province or territory where the sample is tested, subject to that level of care and skill ordinarily exercised by other 

laboratories currently practicing under similar conditions in the same locality, subject to the time limits and financial, physical or other constraints applicable to the Services. No warranty, express or implied, is made. 

9. Storage: Where possible, HydroQual will store samples until a final report is issued to the Client, after which time HydroQual may discard the sample. 

10. Holds: If the Client requests a sample be placed on hold, HydroQual will store the sample for the mutually agreed upon written time and price, after which HydroQual will invoice the Client and discard the sample. 

11. Archives: If the Client requests a sample be archived, HydroQual will store the sample for  a mutually agreed upon written time frame and price, after which HydroQual will invoice the Client and discard the sample. 

12. Handling Protocol: Legal sample handling protocol must be arranged, and provided in writing, before samples are collected. HydroQual will provide a price quotation for legal sample protocol. Samples processed under 

legal protocol are stored indefinitely, subject to a storage charge as advised by HydroQual. 

13. Samples: The quality, condition, content and source of samples stored and tested are not known to HydroQual except as declared and described on the Chain of Custody  completed and submitted by the Client and 

accompanying the sample. 

14. Risk of Loss: HydroQual will use reasonable care to protect samples during storage, however, all samples are stored at the Client’s risk and the Client is responsible for obtaining appropriate insurance, if desired. The 

Client acknowledges that during the performance of the Services samples may be altered, lost, damaged or destroyed and the client forever releases HydroQual from any and all claims the Client may have for any loss or 

damage to the sample. 

15. Environmental: the Client must comply with all applicable environmental legislation, including labeling all hazardous samples to comply with Canada's Workplace Hazardous Materials Information System and the Alberta 

Transfer of Dangerous Goods regulations, and must provide appropriate material safety data sheets that include the nature of the hazard and a contact name and phone number to call for information. The Client shall 

defend, indemnify and hold harmless HydroQual for all loss or damages, including any fine or cost of complying with an order of any government authority, resulting from the Client’s breach of this paragraph. 

16. Hazardous Materials Disposal: HydroQual may return, at the Client’s cost, hazardous material to the Client for disposal. 

17. Hazardous Materials Surcharge: HydroQual may apply an additional surcharge for handling of hazardous samples or samples with Naturally Occurring Radioactive Materials (“NORM”), such as and including without 

limitation, H2S and CN. 

18. Sample Containers: HydroQual may ship sample containers to the Client’s location by the most cost effective means using HydroQual’s preferred courier suppliers, within the specified project timeline. Shipping will be 

charged back to the Client. 

19. Additional Charges: HydroQual may charge the Client:  

(a) for pick-up and delivery services when provided subject in each instance to a minimum charge of $50.00; and, 

(b) for rush service (processing samples and/or reporting). 

20. Large Bottle Orders: The Client shall provide HydroQual with not less than 24 hours’ notice for large bottle orders.  

21. Re-Tests: HydroQual reserves the right to re-test any samples that remain in HydroQual’s possession. Re-tests requested by the Client may be charged to Client and Client agrees to pay for such charges. 

22. Waiver: The Client is responsible for making any assessment regarding the suitability of the Services and the intended results for the Client’s purposes and waives any and all claims against HydroQual that the Client may 

have against HydroQual as a result of the interpretation of the results provided to the Client. The Client shall defend, indemnify and save harmless HydroQual for any and all claims made by any third party against 

HydroQual in respect of all losses however arising from the performance of the Services or the use of any report provided in the performance of the Services. 

23. LIMITATION OF LIABILITY: IN NO EVENT SHALL HYDROQUAL BE RESPONSIBLE FOR ANY CONSEQUENTIAL, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY OR PUNITIVE DAMAGES, WHETHER 

FORESEEABLE OR UNFORESEEABLE (INCLUDING CLAIMS FOR LOSS OF PROFITS OR REVENUE OR LOSSES CAUSED BY STOPPAGE OF OTHER WORK OR IMPAIRMENT OF OTHER ASSETS) INCURRED 

BY THE CLIENT ARISING OUT OF BREACH OR FAILURE OF EXPRESS OF IMPLIED WARRANTY, BREACH OF CONTRACT, BREACH OF WARRANTY, MISREPRESENTATION, NEGLIGENCE, STRICT LIABILITY 

IN TORT OR OTHERWISE. IN ANY EVENT, THE LIABILITY OF HYDROQUAL TO THE CLIENT SHALL BE LIMITED TO THE COST OF TESTING THE SAMPLE AS REQUESTED IN THE CHAIN OF CUSTODY 

UNDER WHICH THE SAMPLE WAS ORIGINALLY DEPOSITED. FOR THE PURPOSES OF THIS PARAGRAPH AND PARAGRAPHS 7, 14, 15, 22, AND 24, AS APPLICABLE, “HYDROQUAL” INCLUDES WITHOUT 

LIMITATIONS ITS DIRECTORS, OFFICERS, EMPLOYEES AND AFFILIATES AND THE “CLIENT” INCLUDES WITHOUT LIMITATION ANY THIRD PARTY THAT MAY HAVE A CLAIM AGAINST HYDROQUAL 

THROUGH THE CLIENT. 

24. Notice of Liability: Notwithstanding paragraph 23, HydroQual shall not be liable to the Client unless the Client provides notice in writing to HydroQual of such loss or damage, together with full particulars thereof, within 30 

days of the Client’s receipt of the report of the analysis of the sample giving rise to such liability. The provisions of this paragraph allocate the risk between the Client and HydroQual, and the fees to be paid by the Client to 

HydroQual reflect this allocation of any such risks and the limitations of liability in these General Terms and Conditions.  

25. Entire Agreement: These General Terms and Conditions, the Chain of Custody and price quotations constitute the entire agreement between the parties and supersede and take precedence over any terms and 

conditions contained in any documentation provided by the Client. HydroQual’s execution of any subsequent documentation from the Client only acknowledges receipt and not acceptance of any terms or conditions therein 

unless expressly stipulated otherwise by HydroQual. If there is a conflict between these General Terms and Conditions and any other document, these General Terms and Conditions prevail.  



MAXXAM JOB #: B674005
Received: 2016/08/30, 09:39

CERTIFICATE OF ANALYSIS

Your P.O. #: 441369

Report Date: 2016/09/07
Report #: R2254772

Version: 1 - Final

Attention:Chris Stroich

TECK COAL LIMITED
Bag Service 2000
421 Pine Avenue
Sparwood, BC
CANADA          V0B 2G0

WLC AWTFSite Location:

Sample Matrix: Water
# Samples Received: 1

Analytical MethodLaboratory Method
Date
Analyzed

Date
ExtractedQuantityAnalyses

EPS 1 RM14 2nd  edEENVSOP-001542016/08/30N/A1Daphnia magna Single Concentration-100%

2016/08/30N/A1Technician Time - Customer Service

Reference Method suffix “m” indicates test methods incorporate validated modifications from specific reference methods to improve performance.

* RPDs calculated using raw data. The rounding of final results may result in the apparent difference.

Encryption Key

Please direct all questions regarding this Certificate of Analysis to your Project Manager.
Micheline Piche, Project Manager
Email: MPiche@maxxam.ca
Phone# (780) 577-7100
==================================================================== 
This report has been generated and distributed using a secure automated process.
Maxxam has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per section 5.10.2 of ISO/IEC 17025:2005(E), 
signing the reports.  For Service Group specific validation please refer to the Validation Signature Page. 

Total Cover Pages : 1
Page 1 of 4

Maxxam Analytics International Corporation o/a Maxxam Analytics    Edmonton: 9331 - 48th Street T6B 2R4     Telephone (780)577-7100   Fax (780)450-4187



Maxxam Job #: B674005
Report Date: 2016/09/07

TECK COAL LIMITED

WLC AWTFSite Location:

Your P.O. #: 441369
Sampler Initials: KA

RESULTS OF CHEMICAL ANALYSES OF  WATER

N/A = Not Applicable

RDL = Reportable Detection Limit

8383473N/AATTACHED%Mortality

Daphnia Magna Bioassay

ONSITE0.011.0hrHours of Labour

Industrial - Calculated

QC BatchRDL
WL_BFWB_OUT_SP21

_20160829_N
UNITS

2016/08/29
 09:00

Sampling Date

PJ8669Maxxam ID
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Maxxam Job #: B674005
Report Date: 2016/09/07

TECK COAL LIMITED

WLC AWTFSite Location:

Your P.O. #: 441369
Sampler Initials: KA

GENERAL COMMENTS

Each temperature is the average of up to three cooler temperatures taken at receipt

6.0°CPackage 1

Results relate only to the items tested.
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Maxxam Job #: B674005
Report Date: 2016/09/07

TECK COAL LIMITED

WLC AWTFSite Location:

Your P.O. #: 441369
Sampler Initials: KA

VALIDATION SIGNATURE PAGE

The analytical data and all QC contained in this report were reviewed and validated by the following individual(s).

Joshua Baker, B.Sc., Senior Analyst

Maxxam has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per section 5.10.2 of ISO/IEC
17025:2005(E), signing the reports.  For Service Group specific validation please refer to the Validation Signature Page.
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RESULTS OF DAPHNIA MAGNA SINGLE CONCENTRATION-100%

TECK COAL LIMITED, Sparwood 3248Client :

Client Project Name & Number:

Job Number: B674005

WLC AWTF Sample Number: PJ8669-01

Test Result:

Statistical Method:048 hrs Mortality %

Mean percent mortality: Sample Control         0          0

2-6°C

1 L

Aug 29, 2016 09:00 AM

Analysis Start :

End :

Aug 30, 2016 02:53 PM

Sep 01, 2016 01:58 PM

clearDescription:

Sample Collected By:

Sample Received: Volume Received:

Sample Collected:

Dissolved Oxygen: 9.0 mg/L

Temperature :

pH: 7.7

1601 µS/cm

20 °C

1000 mg CaCO 3/L

N/AKA

Aug 30, 2016 09:39 AM

Sample Conductance:

Hardness:

Site Collection:

6 °CTemp.Upon Arrival:

Storage:

Sampling Method : N/A

Sample Name : WL_BFWB_OUT_SP21_20160829_N Sample Matrix : Water

Sample Prior to Analysis:

10.0100100

0000100

20.0200100

00000

00000

00000

48 hrs48 hrs48 hrs48 hrs % vol/vol

Immobility
(%)

Immobility
(#)

Mortality
(%)

Mortality
(#)

 Concentration

7.014727.82010.01008.216517.721100

7.314697.62000008.316517.721100

7.014917.72020.02008.216447.821100

7.34977.92000007.65107.9210

7.45017.92000007.55107.9210

7.34887.82000007.55067.8210

48 hrs48 hrs48 hr48 hrs24 hrs24 hrs24 hrs24 hrsStartStartStartStart % vol/vol

Dissolved
Oxygen
(mg/L)

Conductivity
(uS/cm)

pH
(pH)

Temperature
(°C)

Immobility
(%)

Immobility
(#)

Mortality
(%)

Mortality
(#)

Dissolved
Oxygen
(mg/L)

Conductivity
(uS/cm)

pH
(pH)

Temperature
(°C)

 Concentration

Other parameters available on request.200 mg/L CaCO3Hardness:

City of Edmonton dechlorinated tap waterCulture/Control/Dilution Water:

NoneComments :

Test concentration :

Photoperiod :

Pre-aeration Time : Rate of Pre-aeration :

Test Hardness Adjusted :

0,0,0,100,100,100 (% vol/vol)

25-50 mL/min/L

No

16:8 (light: dark)

30 min

Test pH Adjusted: No

15.0 mL/Daphnia

Total # of Organisms Used :

Vessel Volume :Test Volume : 150 mL

Test Temperature :

Organisms per Vessel : 10

60

Loading Density :

20 ± 2 °C

225 mL

Test Conditions

Culture Temperature :

Pseudokirchnriella and YTC at a ratio of 2 mL/L of culture daily. New cultures weekly, 63 daphnids
distributed into 6 culture vessels and 3 reproductive vessels.

% Mortality within 7 days :

28.5<24 hrs

1.6

Time To First Brood :

Daphnia magna

8 Days

Average Brood Size :

16:8 (light: dark)

Source : In House Culture

20 ± 2 °C

Culture Diet

Culture Photoperiod :

Test Organism :

Age at Test Initiation :

www.maxxam.caMaxxam Analytics 9331 - 48th Street, Edmonton, Alberta  T6B 2R4  Tel: (780) 577-7100  Fax: (780) 450-4187
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RESULTS OF DAPHNIA MAGNA SINGLE CONCENTRATION-100%

TECK COAL LIMITED, Sparwood 3248Client :

Client Project Name & Number:

Job Number: B674005

WLC AWTF Sample Number: PJ8669-01

0,1.25,2.5,5,10,20 g/L6.57 (5.16, 8.36) g/L Concentration :Historical Mean LC50 (warning limits) :

Binomial7.07 (5.00, 10.0)g/L Statistical Method :Test Endpoint 48 hrs LC50 (95% confidence interval) :

Aug 25, 2016Test Date:Sodium ChlorideReference chemical:

NoneMethod Deviations:

EPS 1/RM/14Test Method

The results contained in this report refer only to the testing of the sample submitted. This report may not be reproduced, except in its
entirety, without the written approval of the laboratory.

Note:

Date: Sep 07, 2016 09:06 AM

Analyst :

Verified By :

Andrea Rowe, Chelsea Tessier, Natasha Mouck

Joshua Baker, Senior Analyst

www.maxxam.caMaxxam Analytics 9331 - 48th Street, Edmonton, Alberta  T6B 2R4  Tel: (780) 577-7100  Fax: (780) 450-4187
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ATTN:  Thomas Davidson Received: 2016/08/30

Teck Coal Ltd. Report Date: 2016/09/12

15 Km North HWY 43 Version: FINAL

Sparwood, British Columbia

Canada  V0B 2G0  

TEC164

16-1078

PO # 430571

Senior Verifier

Test Report
Client:

Reference:

Billing:



Trout (Single Concentration)  
Test Report

Page 1 of 14

Client: TEC164
Reference: 16-1078-01-TRS

Client: Teck Coal Ltd.; operation WLC AWTF

Sample: WL_BFWB_OUT_SP21_20160829_N

Collection: collected on 2016/08/29 at 0900 by not given
Receipt: received on 2016/08/30 at 1430 by MC

Containers:

Description: type: water,  collection method: grab

Test:  started on 2016/08/31 ; ended on 2016/09/04

Result:

Sample Client Mortality Comment
Code (%)

control lab control 0
100% 0 none 

Senior Verifier

received 4 x 20 L carboys / 4 x 1 L bottles at 13 °C, in 
good condition with no seals and no initials

The test data and results are authorized and verified correct.

WL_BFWB_OUT_SP2
1_20160829_N
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Result Summary



Trout (Single Concentration)  
Test Report

Page 2 of 14

Client: TEC164
Reference: 16-1078-01-TRS

Method: Biological Test Method: Reference Method for Determining Acute Lethality of 
Effluents to Rainbow Trout, 2000. Environment Canada, EPS 1/RM/13. 
Second Edition (2000; amended May 2007 and February 2016).

Test type: Trout 96-h Static Acute Test (WTR-ME-041)
Species: Oncorhynchus mykiss

Organism source: Miracle Springs (Batch 20160729TR)
Acclimation: 33 days (must be > 2 weeks)

Stock mortality: 0% (seven days preceding testing)

Sample initial chemistry: pH: 7.7;   EC: 1695 (µS/cm @ 25°C);   DO: 6.8 (mg/L);   temperature: 20 °C
hardness (mg CaC03/L): 697;   colour: colourless;   salinity (ppt): 0

Sample holding time: 2 days  (must be ≤ 5 days)
Sample storage: 4 ± 2°C in darkness

Test vessel: The test was conducted in 22 L plastic pails with polyethylene liners 
Test volume: 20 Litres (depth of solution in each test vessel  ≥15cm)

Sample pre-treatment: All test solutions and controls were pre-aerated for 30 minutes at 6.5 ±1 mL/min/L
Dissolved oxygen in full strength sample was 8.9 mg/L after pre-aeration
The sample was not filtered or pH adjusted prior to or during testing

Loading density: 0.22 g/Litre (must be ≤ 0.5 g/Litre)
Control water: Dechlorinated City of Calgary water acclimated to test conditions

Test concentrations: Undiluted sample plus a negative control
Test replicates: One replicate per treatment; 10 fish per replicate

Feeding: Fish are not fed 24 hours before test initiation and no feeding during test
Measurements: pH, conductivity, dissolved oxygen and temperature measured at test

initiation and termination
Aeration: All treatments aerated at 6.5 ±1 mL/min/L by oil-free compressed air

passed through airline tubes connected to disposable air stones 
Lighting: Overhead full spectrum fluorescent lights

Photoperiod: 16h light:8h dark
Test temperature: 15 ± 1°C

Endpoint: Mortality, % mortality at 96-h
Test validity: The control had 100% survival (must ≥ 90%)

The control had 0 percent (%) stressed behaviour (must ≤ 10%)
Reference toxicant: 96-h test with Potassium Chloride (KCl) initiated August 16, 2016; current results

(96-h LC50 and 95% confidence limits) = 0.51 (0.45-0.57) log (g/L KCl)
historical results: 
(96-h LC50 and 95% confidence limits) = 0.51 (0.36-0.66) log (g/L KCl)

Note: Outlined sections are protocol deviations explained on the comment page; v/v, volume per volume

Test Conditions



Trout (Single Concentration)  
Test Report

Page 3 of 14

Client: TEC164
Reference: 16-1078-01-TRS

Test Log:

0 1030
1 0835
2 0815
3 1015
4 1100

Chemistry:
Conc. (%) control 100

Day

0 7.5 7.8
4 8.0 8.1

Conductivity (µS/cm @ 25°C)
0 353 1610
4 359 1423

Dissolved Oxygen (mg/L)
0 8.5 8.9
4 8.7 8.9

0 15 14
4 15 14

Number Alive (In brackets number stressed):
Conc. (%) control 100

Day
0 10 10
1 10 10
2 10 10
3 10 10
4 10 10

4 0 0

4 0 0
Stressed (%)

2016/09/03 LC
2016/09/02 EP

2016/09/04 ML

pH (units)

Temperature (oC)

Mortality (%)

2016/08/31 EP
2016/09/01 LC

Date Day Time Technician

Test Data



Trout (Single Concentration)  
Test Report

Page 4 of 14

Client: TEC164
Reference: 16-1078-01-TRS

Biology Summary Tables:

1 2.9 0.4 control 4.4
2 3.0 0.4
3 3.1 0.5
4 3.0 0.3
5 3.5 0.7
6 3.0 0.4
7 3.5 0.6
8 3.3 0.5
9 2.9 0.3
10 2.7 0.3

average 3.1 0.4
sd 0.3 0.1

cv(%) 8.6 30.7
Notes: nd, not done; na, not applicable; 
sd, standard deviation; cv(%), coefficient 
of variation

Test Result Comments:
None

Data Analysis:
None

Protocol Deviations:
None

Group Wet 
Weight (g)

Control 
Fish

Length 
(cm)

Wet 
Weight(g)

Sample

Test Data

Comments/Statistics



Daphnia  (Single Concentration)
Test Report 

Page 5 of 14

Client: TEC164
Reference: 16-1078-01-DAS

Client: Teck Coal Ltd.; operation WLC AWTF

Sample: WL_BFWB_OUT_SP21_20160829_N

Collection: collected on 2016/08/29 at 0900 by not given
Receipt: received on 2016/08/30 at 1430 by MC

Containers:

Description: type: water,  collection method: grab

Test: started on 2016/08/30 ; ended on 2016/09/01

Result:

Sample Client Comment    
Code Mortality (%)  Immobility (%)

control lab control 0 0   
100 17 57 none

Notes: sd, sample standard deviation; cv, coefficient of variation; nd, not done; na, not applicable;

 

 

Senior Verifier

Average

received 4 x 20 L carboys / 4 x 1 L bottles at 13 
°C, in good condition with no seals and no 

The test data and results are authorized and verified correct.
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Daphnia  (Single Concentration)
Test Report 

Page 6 of 14

Client: TEC164
Reference: 16-1078-01-DAS

Method: Biological Test method: Reference Method for Determining Acute Lethality of 
Effluents to Daphnia magna , 2000. Environ. Can., EPS 1/RM/14. 
Second Edition. (December 2000; amended February 2016)

Test type: Daphnia  48-h Static Acute Test (WTR-ME-015)
Species: Daphnia magna

Age: < 24 hours old 
Organism source: in-house culture

Stock mortality: 0%
Culture brood data: 8 days to first brood

28 neonates per average brood

Sample initial chemistry: pH: 7.7;   EC: 1695 (µS/cm @ 25°C);   DO: 6.8 (mg/L);   temperature: 20 °C
hardness (mg CaC03/L): 697;   colour: colourless;   odour: 0

Sample holding time: 1 day  (must be ≤ 5 days)
Sample storage: 4 ± 2°C in darkness

Test vessel: 375 mL glass vessels
Test volume: 150 mL

Sample pre-treatment: The sample was not filtered or pH adjusted prior to or during testing
The sample was pre-aerated for 20 minutes (rate of 37.5 ± 12.5 mL/min.L-1)
The hardness of the sample was not adjusted (mg CaCO3/L) prior to or during
testing

Loading density: One daphnid/15 mL (must ≤ 1 organism/15 mL)
Control water: Moderately hard reconstituted water supplemented with vitamin B12 (2 µg/L)

and Na2SeO4 (2 µg/L)

The hardness of the control/dilution water was 85 mg CaCO3/L
Test concentrations: Undiluted sample plus a negative control

Test replicates: Three replicates per treatment, 10 daphnids per replicate
Feeding: None

Aeration: None
Measurements: pH, conductivity, dissolved oxygen and temperature at test initiation and

termination
Lighting: Cool white fluorescent lights

Photoperiod: 16h light:8h dark
Test temperature: 20 ± 2°C

Note: Outlined sections are protocol deviations explained on the comment page 

Test Conditions

 



Daphnia  (Single Concentration)
Test Report 

Page 7 of 14

Client: TEC164
Reference: 16-1078-01-DAS

Endpoint: Mortality, % mortality at 48-h
Immobility, % immobility at 48-h

Test validity: The control had 100% survival (must ≥ 90%)
Control had 0% abnormal behaviour (must ≤ 10%), e.g. immobility 

Reference toxicant: 48-h test with NaCl initiated August 29, 2016 current results
(48-h LC50 and 95% confidence limits) = 0.68 (0.65-0.70) log (g/L NaCl)
historical results:
(48-h LC50 and 95% confidence limits) = 0.74 (0.64-0.83) log (g/L NaCl)

Note: Outlined sections are protocol deviations explained on the comment page 

Test Conditions



Daphnia  (Single Concentration)
Test Report 

Page 8 of 14

Client: TEC164
Reference: 16-1078-01-DAS

Test Log:

2016/08/30 0 1520
2016/08/31 1 0930
2016/09/01 2 0930

Chemistry: 
Conc (%) control 100
replicate a b c a b c

Day pH (units)
0 7.8 8.0 8.0 8.2 8.2 8.2
2 7.7 7.7 7.7 7.8 7.9 7.9

Conductivity (µS/cm @ 25°C)
0 286 283 286 1566 1581 1582
2 304 310 309 1587 1598 1599

Dissolved Oxygen (mg/L)
0 7.9 7.9 7.9 7.7 7.7 7.7
2 7.6 7.7 7.7 7.8 7.8 7.8

Temperature (oC)
0 20 20 20 22 22 22
2 20 20 20 20 20 20

Biology:
Conc (%) control 100
replicate a b c a b c

Day Number Alive and Behavior (behavior is in brackets) 
1 10 10 10 10 (10D) 10 (10D) 10 (10D)
2 10 10 10 10 (2I, 2D) 10 (5I, 5D) 5 (5I, 5D)

Notes: F, floating; I, immobile; B, stuck on bubble; D, caught in debris

Mortality (%)
2 0 0 0 0 0 50

Immobility (%)
2 0 0 0 20 50 100

EP
HS

Date Technician

JW/EP

Day Time

Test Data



Daphnia  (Single Concentration)
Test Report 

Page 9 of 14

Client: TEC164
Reference: 16-1078-01-DAS

Test Result Comments:
None

Data Analysis:
None

Protocol Deviations:
None

Comments/Statistics



Daphnia  (Single Concentration)
Test Report 

Page 10 of 14

Client: TEC164
Reference: 16-1078-01-DAS

Client: Teck Coal Ltd.; operation WLC AWTF

Sample: WL_BFWB_OUT_SP21_20160829_N

Collection: collected on 2016/08/29 at 0900 by not given
Receipt: received on 2016/08/30 at 1430 by MC

Containers:

Description: type: water,  collection method: grab

Test: started on 2016/08/30 ; ended on 2016/09/01

Result:

Sample Client Comment    
Code Mortality (%)  Immobility (%)

control lab control 0 0   
100 3 27 none

Notes: sd, sample standard deviation; cv, coefficient of variation; nd, not done; na, not applicable;

 

 

received 4 x 20 L carboys / 4 x 1 L bottles at 13 
°C, in good condition with no seals and no 

Average

The test data and results are authorized and verified correct.

Senior Verifier
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Daphnia  (Single Concentration)
Test Report 

Page 11 of 14

Client: TEC164
Reference: 16-1078-01-DAS

Method: Biological Test method: Reference Method for Determining Acute Lethality of 
Effluents to Daphnia magna , 2000. Environ. Can., EPS 1/RM/14. 
Second Edition. (December 2000; amended February 2016)

Test type: Daphnia  48-h Static Acute Test (WTR-ME-015)
Species: Daphnia magna

Age: < 24 hours old 
Organism source: in-house culture

Stock mortality: 0%
Culture brood data: 8 days to first brood

28 neonates per average brood

Sample initial chemistry: pH: 7.7;   EC: 1695 (µS/cm @ 25°C);   DO: 6.8 (mg/L);   temperature: 20 °C
hardness (mg CaC03/L): 697;   colour: colourless;   odour: 0

Sample holding time: 1 day  (must be ≤ 5 days)
Sample storage: 4 ± 2°C in darkness

Test vessel: 375 mL glass vessels
Test volume: 150 mL

Sample pre-treatment: The sample was not filtered or pH adjusted prior to or during testing
The sample was pre-aerated for 0 minutes (rate of 37.5 ± 12.5 mL/min.L-1)
The hardness of the sample was not adjusted (mg CaCO3/L) prior to or during
testing

Loading density: One daphnid/15 mL (must ≤ 1 organism/15 mL)
Control water: Moderately hard reconstituted water supplemented with vitamin B12 (2 µg/L)

and Na2SeO4 (2 µg/L)

The hardness of the control/dilution water was 85 mg CaCO3/L
Test concentrations: Undiluted sample plus a negative control

Test replicates: Three replicates per treatment, 10 daphnids per replicate
Feeding: None

Aeration: None
Measurements: pH, conductivity, dissolved oxygen and temperature at test initiation and

termination
Lighting: Cool white fluorescent lights

Photoperiod: 16h light:8h dark
Test temperature: 10 ± 2°C

Note: Outlined sections are protocol deviations explained on the comment page 

Test Conditions

 



Daphnia  (Single Concentration)
Test Report 

Page 12 of 14

Client: TEC164
Reference: 16-1078-01-DAS

Endpoint: Mortality, % mortality at 48-h
Immobility, % immobility at 48-h

Test validity: The control had 100% survival (must ≥ 90%)
Control had 0% abnormal behaviour (must ≤ 10%), e.g. immobility 

Reference toxicant: 48-h test with NaCl initiated August 29, 2016 current results
(48-h LC50 and 95% confidence limits) = 0.68 (0.65-0.70) log (g/L NaCl)
historical results:
(48-h LC50 and 95% confidence limits) = 0.74 (0.64-0.83) log (g/L NaCl)

Note: Outlined sections are protocol deviations explained on the comment page 

Test Conditions



Daphnia  (Single Concentration)
Test Report 

Page 13 of 14

Client: TEC164
Reference: 16-1078-01-DAS

Test Log:

2016/08/30 0 1510
2016/08/31 1 0930
2016/09/01 2 0930

Chemistry: 
Conc (%) control 100
replicate a b c a b c

Day pH (units)
0 7.7 7.8 7.9 7.8 7.8 7.8
2 7.6 7.7 7.7 8.0 8.0 8.0

Conductivity (µS/cm @ 25°C)
0 264 286 287 1628 1617 1641
2 305 315 320 1644 1655 1660

Dissolved Oxygen (mg/L)
0 9.6 9.6 9.6 9.6 9.6 9.7
2 9.1 9.2 9.1 9.1 9.2 9.3

Temperature (oC)
0 11 11 11 11 11 10
2 11 11 11 11 11 11

Biology:
Conc (%) control 100
replicate a b c a b c

Day Number Alive and Behavior (behavior is in brackets) 
1 10 10 10 10 10 10
2 10 10 10 10 10 (5I, 5D) 9 (2I, 2D)

Notes: F, floating; I, immobile; B, stuck on bubble; D, caught in debris

Mortality (%)
2 0 0 0 0 0 10

Immobility (%)
2 0 0 0 0 50 30

HS
EP

Date Day Time Technician

JW/EP

Test Data



Daphnia  (Single Concentration)
Test Report 

Page 14 of 14

Client: TEC164
Reference: 16-1078-01-DAS

Test Result Comments:
None

Data Analysis:
None

Protocol Deviations:
The test was run at 10 ± 2°C, at the request of the client

Comments/Statistics



GENERAL TERMS AND CONDITIONS: 

These terms and conditions are incorporated into and form part of the Chain of Custody between HydroQual Laboratories Ltd. (“HydroQual”) and the party named in the Chain of 

Custody (the “Client”). 

1. Definitions: Capitalized terms shall have the definition ascribed as such in these General Terms and Conditions and the Chain of Custody. 

2. The Services: HydroQual will provide the Services to the Client as listed and described in the Chain of Custody.  

3. Prices: HydroQual may review and change all prices, fees, surcharges or other charges as set out in proposals and/or price quotations if there are changes to HydroQual’s cost beyond HydroQual’s control, including 

changes in legislative requirements, Client variations of sample numbers and Client requests for changes to standard reporting requirements. Notwithstanding condition 3, all quotations are reviewed and updated on a 

yearly basis.  

4. Payment Terms: The Client shall pay HydroQual within 30 days of the invoice date as provided by HydroQual. HydroQual may, for reasonable business reasons, require the Client to arrange for payment in advance. 

5. Quotation Numbers: The Client shall provide the proposal and/or price quotation number to HydroQual (where applicable) to ensure correct pricing. 

6. Taxes: Applicable taxes are not included in prices, surcharges and additional fees and will be added at the time of invoicing. 

7. No Guarantee of Results: The Client is responsible for informing itself on the limitation of the results and acknowledges that the results are not guaranteed. 

8. Standard of Care: HydroQual will use reasonable care and diligence as required by the laws of the province or territory where the sample is tested, subject to that level of care and skill ordinarily exercised by other 

laboratories currently practicing under similar conditions in the same locality, subject to the time limits and financial, physical or other constraints applicable to the Services. No warranty, express or implied, is made. 

9. Storage: Where possible, HydroQual will store samples until a final report is issued to the Client, after which time HydroQual may discard the sample. 

10. Holds: If the Client requests a sample be placed on hold, HydroQual will store the sample for the mutually agreed upon written time and price, after which HydroQual will invoice the Client and discard the sample. 

11. Archives: If the Client requests a sample be archived, HydroQual will store the sample for  a mutually agreed upon written time frame and price, after which HydroQual will invoice the Client and discard the sample. 

12. Handling Protocol: Legal sample handling protocol must be arranged, and provided in writing, before samples are collected. HydroQual will provide a price quotation for legal sample protocol. Samples processed under 

legal protocol are stored indefinitely, subject to a storage charge as advised by HydroQual. 

13. Samples: The quality, condition, content and source of samples stored and tested are not known to HydroQual except as declared and described on the Chain of Custody  completed and submitted by the Client and 

accompanying the sample. 

14. Risk of Loss: HydroQual will use reasonable care to protect samples during storage, however, all samples are stored at the Client’s risk and the Client is responsible for obtaining appropriate insurance, if desired. The 

Client acknowledges that during the performance of the Services samples may be altered, lost, damaged or destroyed and the client forever releases HydroQual from any and all claims the Client may have for any loss or 

damage to the sample. 

15. Environmental: the Client must comply with all applicable environmental legislation, including labeling all hazardous samples to comply with Canada's Workplace Hazardous Materials Information System and the Alberta 

Transfer of Dangerous Goods regulations, and must provide appropriate material safety data sheets that include the nature of the hazard and a contact name and phone number to call for information. The Client shall 

defend, indemnify and hold harmless HydroQual for all loss or damages, including any fine or cost of complying with an order of any government authority, resulting from the Client’s breach of this paragraph. 

16. Hazardous Materials Disposal: HydroQual may return, at the Client’s cost, hazardous material to the Client for disposal. 

17. Hazardous Materials Surcharge: HydroQual may apply an additional surcharge for handling of hazardous samples or samples with Naturally Occurring Radioactive Materials (“NORM”), such as and including without 

limitation, H2S and CN. 

18. Sample Containers: HydroQual may ship sample containers to the Client’s location by the most cost effective means using HydroQual’s preferred courier suppliers, within the specified project timeline. Shipping will be 

charged back to the Client. 

19. Additional Charges: HydroQual may charge the Client:  

(a) for pick-up and delivery services when provided subject in each instance to a minimum charge of $50.00; and, 

(b) for rush service (processing samples and/or reporting). 

20. Large Bottle Orders: The Client shall provide HydroQual with not less than 24 hours’ notice for large bottle orders.  

21. Re-Tests: HydroQual reserves the right to re-test any samples that remain in HydroQual’s possession. Re-tests requested by the Client may be charged to Client and Client agrees to pay for such charges. 

22. Waiver: The Client is responsible for making any assessment regarding the suitability of the Services and the intended results for the Client’s purposes and waives any and all claims against HydroQual that the Client may 

have against HydroQual as a result of the interpretation of the results provided to the Client. The Client shall defend, indemnify and save harmless HydroQual for any and all claims made by any third party against 

HydroQual in respect of all losses however arising from the performance of the Services or the use of any report provided in the performance of the Services. 

23. LIMITATION OF LIABILITY: IN NO EVENT SHALL HYDROQUAL BE RESPONSIBLE FOR ANY CONSEQUENTIAL, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY OR PUNITIVE DAMAGES, WHETHER 

FORESEEABLE OR UNFORESEEABLE (INCLUDING CLAIMS FOR LOSS OF PROFITS OR REVENUE OR LOSSES CAUSED BY STOPPAGE OF OTHER WORK OR IMPAIRMENT OF OTHER ASSETS) INCURRED 

BY THE CLIENT ARISING OUT OF BREACH OR FAILURE OF EXPRESS OF IMPLIED WARRANTY, BREACH OF CONTRACT, BREACH OF WARRANTY, MISREPRESENTATION, NEGLIGENCE, STRICT LIABILITY 

IN TORT OR OTHERWISE. IN ANY EVENT, THE LIABILITY OF HYDROQUAL TO THE CLIENT SHALL BE LIMITED TO THE COST OF TESTING THE SAMPLE AS REQUESTED IN THE CHAIN OF CUSTODY 

UNDER WHICH THE SAMPLE WAS ORIGINALLY DEPOSITED. FOR THE PURPOSES OF THIS PARAGRAPH AND PARAGRAPHS 7, 14, 15, 22, AND 24, AS APPLICABLE, “HYDROQUAL” INCLUDES WITHOUT 

LIMITATIONS ITS DIRECTORS, OFFICERS, EMPLOYEES AND AFFILIATES AND THE “CLIENT” INCLUDES WITHOUT LIMITATION ANY THIRD PARTY THAT MAY HAVE A CLAIM AGAINST HYDROQUAL 

THROUGH THE CLIENT. 

24. Notice of Liability: Notwithstanding paragraph 23, HydroQual shall not be liable to the Client unless the Client provides notice in writing to HydroQual of such loss or damage, together with full particulars thereof, within 30 

days of the Client’s receipt of the report of the analysis of the sample giving rise to such liability. The provisions of this paragraph allocate the risk between the Client and HydroQual, and the fees to be paid by the Client to 

HydroQual reflect this allocation of any such risks and the limitations of liability in these General Terms and Conditions.  

25. Entire Agreement: These General Terms and Conditions, the Chain of Custody and price quotations constitute the entire agreement between the parties and supersede and take precedence over any terms and 

conditions contained in any documentation provided by the Client. HydroQual’s execution of any subsequent documentation from the Client only acknowledges receipt and not acceptance of any terms or conditions therein 

unless expressly stipulated otherwise by HydroQual. If there is a conflict between these General Terms and Conditions and any other document, these General Terms and Conditions prevail.  



MAXXAM JOB #: B676671
Received: 2016/09/07, 09:40

CERTIFICATE OF ANALYSIS

Your P.O. #: 441369

Report Date: 2016/09/12
Report #: R2258373

Version: 1 - Final

Attention:Chris Stroich

TECK COAL LIMITED
Bag Service 2000
421 Pine Avenue
Sparwood, BC
CANADA          V0B 2G0

WLC AWTFSite Location:

Sample Matrix: Water
# Samples Received: 2

Analytical MethodLaboratory Method
Date
Analyzed

Date
ExtractedQuantityAnalyses

EPS 1 RM14 2nd  edEENVSOP-001542016/09/08N/A2Daphnia magna Single Concentration-100%

Reference Method suffix “m” indicates test methods incorporate validated modifications from specific reference methods to improve performance.

* RPDs calculated using raw data. The rounding of final results may result in the apparent difference.

Encryption Key

Please direct all questions regarding this Certificate of Analysis to your Project Manager.
Micheline Piche, Project Manager
Email: MPiche@maxxam.ca
Phone# (780) 577-7100
==================================================================== 
This report has been generated and distributed using a secure automated process.
Maxxam has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per section 5.10.2 of ISO/IEC 17025:2005(E), 
signing the reports.  For Service Group specific validation please refer to the Validation Signature Page. 

Total Cover Pages : 1
Page 1 of 4

Maxxam Analytics International Corporation o/a Maxxam Analytics    Edmonton: 9331 - 48th Street T6B 2R4     Telephone (780)577-7100   Fax (780)450-4187



Maxxam Job #: B676671
Report Date: 2016/09/12

TECK COAL LIMITED

WLC AWTFSite Location:

Your P.O. #: 441369
Sampler Initials: LH

RESULTS OF CHEMICAL ANALYSES OF  WATER

8391345ATTACHEDATTACHED%Mortality

Daphnia Magna Bioassay

QC Batch
WL_WLCI_SP01_2016

0906_N
WL_BFWB_OUT_SP21

_20160906_NP
UNITS

2016/09/06
 09:00

2016/09/06
 09:00

Sampling Date

PL3213PL3212Maxxam ID
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Maxxam Job #: B676671
Report Date: 2016/09/12

TECK COAL LIMITED

WLC AWTFSite Location:

Your P.O. #: 441369
Sampler Initials: LH

GENERAL COMMENTS

Each temperature is the average of up to three cooler temperatures taken at receipt

6.3°CPackage 1

Results relate only to the items tested.
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Maxxam Job #: B676671
Report Date: 2016/09/12

TECK COAL LIMITED

WLC AWTFSite Location:

Your P.O. #: 441369
Sampler Initials: LH

VALIDATION SIGNATURE PAGE

The analytical data and all QC contained in this report were reviewed and validated by the following individual(s).

Roxanne Gill, Bioassay Supervisor

Maxxam has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per section 5.10.2 of ISO/IEC
17025:2005(E), signing the reports.  For Service Group specific validation please refer to the Validation Signature Page.
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RESULTS OF DAPHNIA MAGNA SINGLE CONCENTRATION-100%

TECK COAL LIMITED, Sparwood 3248Client :

Client Project Name & Number:

Job Number: B676671

WLC AWTF Sample Number: PL3212-01

Test Result:

Statistical Method:048 hrs Mortality %

Mean percent mortality: Sample Control         0          0

2-6°C

1 L

Sep 06, 2016 09:00 AM

Analysis Start :

End :

Sep 08, 2016 11:36 AM

Sep 10, 2016 10:56 AM

clearDescription:

Sample Collected By:

Sample Received: Volume Received:

Sample Collected:

Dissolved Oxygen: 9.0 mg/L

Temperature :

pH: 7.5

1569 µS/cm

19 °C

800 mg CaCO 3/L

N/ALH

Sep 07, 2016 09:40 AM

Sample Conductance:

Hardness:

Site Collection:

6 °CTemp.Upon Arrival:

Storage:

Sampling Method : N/A

Sample Name : WL_BFWB_OUT_SP21_20160906_NP Sample Matrix : Water

Sample Prior to Analysis:

10.0100100

0000100

0000100

00000

00000

00000

48 hrs48 hrs48 hrs48 hrs % vol/vol

Immobility
(%)

Immobility
(#)

Mortality
(%)

Mortality
(#)

 Concentration

7.814957.62000008.216097.720100

7.714887.72000008.216107.720100

7.614807.72000008.216047.720100

7.94038.02000007.74098.0200

7.94037.92000007.74087.9200

8.03997.92000007.74067.9200

48 hrs48 hrs48 hr48 hrs24 hrs24 hrs24 hrs24 hrsStartStartStartStart % vol/vol

Dissolved
Oxygen
(mg/L)

Conductivity
(uS/cm)

pH
(pH)

Temperature
(°C)

Immobility
(%)

Immobility
(#)

Mortality
(%)

Mortality
(#)

Dissolved
Oxygen
(mg/L)

Conductivity
(uS/cm)

pH
(pH)

Temperature
(°C)

 Concentration

Other parameters available on request.200 mg/L CaCO3Hardness:

City of Edmonton dechlorinated tap waterCulture/Control/Dilution Water:

NoneComments :

Test concentration :

Photoperiod :

Pre-aeration Time : Rate of Pre-aeration :

Test Hardness Adjusted :

0,0,0,100,100,100 (% vol/vol)

25-50 mL/min/L

No

16:8 (light: dark)

30 min

Test pH Adjusted: No

15.0 mL/Daphnia

Total # of Organisms Used :

Vessel Volume :Test Volume : 150 mL

Test Temperature :

Organisms per Vessel : 10

60

Loading Density :

20 ± 2 °C

225 mL

Test Conditions

Culture Temperature :

Pseudokirchnriella and YTC at a ratio of 2 mL/L of culture daily. New cultures weekly, 63 daphnids
distributed into 6 culture vessels and 3 reproductive vessels.

% Mortality within 7 days :

23.1<24 hrs

0

Time To First Brood :

Daphnia magna

9 Days

Average Brood Size :

16:8 (light: dark)

Source : In House Culture

20 ± 2 °C

Culture Diet

Culture Photoperiod :

Test Organism :

Age at Test Initiation :

www.maxxam.caMaxxam Analytics 9331 - 48th Street, Edmonton, Alberta  T6B 2R4  Tel: (780) 577-7100  Fax: (780) 450-4187
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RESULTS OF DAPHNIA MAGNA SINGLE CONCENTRATION-100%

TECK COAL LIMITED, Sparwood 3248Client :

Client Project Name & Number:

Job Number: B676671

WLC AWTF Sample Number: PL3212-01

0,1.25,2.5,5,10,20 g/L6.57 (5.16, 8.36) g/L Concentration :Historical Mean LC50 (warning limits) :

Binomial7.07 (5.00, 10.0)g/L Statistical Method :Test Endpoint 48 hrs LC50 (95% confidence interval) :

Aug 25, 2016Test Date:Sodium ChlorideReference chemical:

NoneMethod Deviations:

EPS 1/RM/14Test Method

The results contained in this report refer only to the testing of the sample submitted. This report may not be reproduced, except in its
entirety, without the written approval of the laboratory.

Note:

Date: Sep 12, 2016 01:04 PM

Analyst :

Verified By :

Andrea Rowe, Aynura Rakhmangulova, Chelsea Tessier, Michelle Hospedales

Roxanne Gill, Bioassay Supervisor

www.maxxam.caMaxxam Analytics 9331 - 48th Street, Edmonton, Alberta  T6B 2R4  Tel: (780) 577-7100  Fax: (780) 450-4187
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ATTN:  Thomas Davidson Received: 2016/09/07

Teck Coal Ltd. Report Date: 2016/09/19

15 Km North HWY 43 Version: FINAL

Sparwood, British Columbia

Canada  V0B 2G0  

TEC164

1617-0022

411634

Senior Verifier

Test Report
Client:

Reference:

Billing:



Trout (Single Concentration)  
Test Report

Page 1 of 14

Client: TEC164
Reference: 1617-0022-TRS

Client: Teck Coal Ltd.; operation WLC AWTF

Sample: WL_BFWB_OUT_SP21_20160906_N

Collection: collected on 2016/09/06 at 0900 by not given
Receipt: received on 2016/09/07 at 1000 by MC

Containers:

Description: type: water,  collection method: grab

Test:  started on 2016/09/08 ; ended on 2016/09/12

Result:

Sample Client Mortality Comment
Code (%)

control lab control 0
100% 10 none 

received 4 x 20 L carboys / 4 x 1 L bottle at 6 °C, in 
good condition with no seals and no initials

The test data and results are authorized and verified correct.

WL_BFWB_OUT_SP2
1_20160906_N

Senior Verifier

0

25

50

75

100

control 100

M
or

ta
lit

y 
(%

)

Concentration (%)

 

Result Summary



Trout (Single Concentration)  
Test Report

Page 2 of 14

Client: TEC164
Reference: 1617-0022-TRS

Method: Biological Test Method: Reference Method for Determining Acute Lethality of 
Effluents to Rainbow Trout, 2000. Environment Canada, EPS 1/RM/13. 
Second Edition (2000; amended May 2007 and February 2016).

Test type: Trout 96-h Static Acute Test (WTR-ME-041)
Species: Oncorhynchus mykiss

Organism source: Miracle Springs (Batch 20160729TR)
Acclimation: 41 days (must be > 2 weeks)

Stock mortality: 0% (seven days preceding testing)

Sample initial chemistry: pH: 7.8;   EC: 1850 (µS/cm @ 25°C);   DO: 9.2 (mg/L);   temperature: 17 °C
hardness (mg CaC03/L): 826;   colour: colourless;   salinity (ppt): 0

Sample holding time: 2 days  (must be ≤ 5 days)
Sample storage: 4 ± 2°C in darkness

Test vessel: The test was conducted in 22 L plastic pails with polyethylene liners 
Test volume: 20 Litres (depth of solution in each test vessel  ≥15cm)

Sample pre-treatment: All test solutions and controls were pre-aerated for 30 minutes at 6.5 ±1 mL/min/L
Dissolved oxygen in full strength sample was 8.9 mg/L after pre-aeration
The sample was not filtered or pH adjusted prior to or during testing

Loading density: 0.205 g/Litre (must be ≤ 0.5 g/Litre)
Control water: Dechlorinated City of Calgary water acclimated to test conditions

Test concentrations: Undiluted sample plus a negative control
Test replicates: One replicate per treatment; 10 fish per replicate

Feeding: Fish are not fed 24 hours before test initiation and no feeding during test
Measurements: pH, conductivity, dissolved oxygen and temperature measured at test

initiation and termination
Aeration: All treatments aerated at 6.5 ±1 mL/min/L by oil-free compressed air

passed through airline tubes connected to disposable air stones 
Lighting: Overhead full spectrum fluorescent lights

Photoperiod: 16h light:8h dark
Test temperature: 15 ± 1°C

Endpoint: Mortality, % mortality at 96-h
Test validity: The control had 100% survival (must ≥ 90%)

The control had 0 percent (%) stressed behaviour (must ≤ 10%)
Reference toxicant: 96-h test with Potassium Chloride (KCl) initiated August 16, 2016; current results

(96-h LC50 and 95% confidence limits) = 0.51 (0.45-0.57) log (g/L KCl)
historical results: 
(96-h LC50 and 95% confidence limits) = 0.51 (0.36-0.66) log (g/L KCl)

Note: Outlined sections are protocol deviations explained on the comment page; v/v, volume per volume

Test Conditions



Trout (Single Concentration)  
Test Report

Page 3 of 14

Client: TEC164
Reference: 1617-0022-TRS

Test Log:

0 1530
1 1340
2 1110
3 0945
4 0920

Chemistry:
Conc. (%) control 100

Day

0 7.7 7.8
4 8.0 8.1

Conductivity (µS/cm @ 25°C)
0 419 1849
4 410 1709

Dissolved Oxygen (mg/L)
0 8.4 8.9
4 8.8 8.8

0 16 15
4 15 15

Number Alive (In brackets number stressed):
Conc. (%) control 100

Day
0 10 10
1 10 10
2 10 9
3 10 9
4 10 9

4 0 10

4 0 0

2016/09/08 CQ
2016/09/09 JN

Date Day Time Technician

pH (units)

Temperature (oC)

Mortality (%)

2016/09/11 ML
2016/09/10 JW

2016/09/12 LC/EP

Stressed (%)

Test Data



Trout (Single Concentration)  
Test Report

Page 4 of 14

Client: TEC164
Reference: 1617-0022-TRS

Biology Summary Tables:

1 2.5 0.2 control 4.1
2 3.3 0.3
3 3.1 0.3
4 3.5 0.5
5 3.2 0.3
6 3.3 0.4
7 4.0 0.8
8 3.6 0.5
9 3.2 0.4
10 3.0 0.4

average 3.3 0.4
sd 0.4 0.2

cv(%) 12.1 40.6
Notes: nd, not done; na, not applicable; 
sd, standard deviation; cv(%), coefficient 
of variation

Test Result Comments:
None

Data Analysis:
None

Protocol Deviations:
None

Length 
(cm)

Wet 
Weight(g)

Sample
Group Wet 
Weight (g)

Control 
Fish

Test Data

Comments/Statistics



Daphnia  (Single Concentration)
Test Report 

Page 5 of 14

Client: TEC164
Reference: 1617-0022-DAS

Client: Teck Coal Ltd.; operation WLC AWTF

Sample: WL_BFWB_OUT_SP21_20160906_N

Collection: collected on 2016/09/06 at 0900 by not given
Receipt: received on 2016/09/07 at 1000 by MC

Containers:

Description: type: water,  collection method: grab

Test: started on 2016/09/07 ; ended on 2016/09/09

Result:

Sample Client Comment    
Code Mortality (%)  Immobility (%)

control lab control 0 0   
100 23 37 none

Notes: sd, sample standard deviation; cv, coefficient of variation; nd, not done; na, not applicable;

 

 

received 4 x 20 L carboys / 4 x 1 L bottle at 6 °C, 
in good condition with no seals and no initials

Average

The test data and results are authorized and verified correct.

Senior Verifier
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Daphnia  (Single Concentration)
Test Report 

Page 6 of 14

Client: TEC164
Reference: 1617-0022-DAS

Method: Biological Test method: Reference Method for Determining Acute Lethality of 
Effluents to Daphnia magna , 2000. Environ. Can., EPS 1/RM/14. 
Second Edition. (December 2000; amended February 2016)

Test type: Daphnia  48-h Static Acute Test (WTR-ME-015)
Species: Daphnia magna

Age: < 24 hours old 
Organism source: in-house culture

Stock mortality: 0%
Culture brood data: 9 days to first brood

23 neonates per average brood

Sample initial chemistry: pH: 7.8;   EC: 1850 (µS/cm @ 25°C);   DO: 9.2 (mg/L);   temperature: 17 °C
hardness (mg CaC03/L): 826;   colour: colourless;   salinity (ppt): 0

Sample holding time: 1 day  (must be ≤ 5 days)
Sample storage: 4 ± 2°C in darkness

Test vessel: 375 mL glass vessels
Test volume: 150 mL

Sample pre-treatment: The sample was not filtered or pH adjusted prior to or during testing
The sample was pre-aerated for 20 minutes (rate of 37.5 ± 12.5 mL/min.L-1)
The hardness of the sample was not adjusted (mg CaCO3/L) prior to or during
testing

Loading density: One daphnid/15 mL (must ≤ 1 organism/15 mL)
Control water: Moderately hard reconstituted water supplemented with vitamin B12 (2 µg/L)

and Na2SeO4 (2 µg/L)

The hardness of the control/dilution water was 86 mg CaCO3/L
Test concentrations: Undiluted sample plus a negative control

Test replicates: Three replicates per treatment, 10 daphnids per replicate
Feeding: None

Aeration: None
Measurements: pH, conductivity, dissolved oxygen and temperature at test initiation and

termination
Lighting: Cool white fluorescent lights

Photoperiod: 16h light:8h dark
Test temperature: 20 ± 2°C

Note: Outlined sections are protocol deviations explained on the comment page 

Test Conditions

 



Daphnia  (Single Concentration)
Test Report 

Page 7 of 14

Client: TEC164
Reference: 1617-0022-DAS

Endpoint: Mortality, % mortality at 48-h
Immobility, % immobility at 48-h

Test validity: The control had 100% survival (must ≥ 90%)
Control had 0% abnormal behaviour (must ≤ 10%), e.g. immobility 

Reference toxicant: 48-h test with NaCl initiated August 29, 2016 current results
(48-h LC50 and 95% confidence limits) = 0.68 (0.65-0.70) log (g/L NaCl)
historical results:
(48-h LC50 and 95% confidence limits) = 0.74 (0.64-0.83) log (g/L NaCl)

Note: Outlined sections are protocol deviations explained on the comment page 

Test Conditions



Daphnia  (Single Concentration)
Test Report 
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Client: TEC164
Reference: 1617-0022-DAS

Test Log:

2016/09/07 0 1215
2016/09/08 1 1110
2016/09/09 2 1020

Chemistry: 
Conc (%) control 100
replicate a b c a b c

Day pH (units)
0 7.5 7.6 7.6 8.2 8.2 8.2
2 7.9 7.9 7.9 7.9 7.9 7.8

Conductivity (µS/cm @ 25°C)
0 324 327 328 1743 1789 1814
2 351 352 351 1720 1741 1748

Dissolved Oxygen (mg/L)
0 8.1 8.1 8.1 8.1 8.1 8.1
2 8.0 7.9 8.1 8.1 8.1 8.1

Temperature (oC)
0 19 19 19 19 19 19
2 19 19 19 19 19 19

Biology:
Conc (%) control 100
replicate a b c a b c

Day Number Alive and Behavior (behavior is in brackets) 
1 10 10 10 10(4D) 10(1D) 10(7D)
2 10 10 10 7 9(1D) 7(4I,4D)

Notes: F, floating; I, immobile; B, stuck on bubble; D, caught in debris

Mortality (%)
2 0 0 0 30 10 30

Immobility (%)
2 0 0 0 30 10 70

JW
JW

Date Day Time Technician

HS

Test Data



Daphnia  (Single Concentration)
Test Report 
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Client: TEC164
Reference: 1617-0022-DAS

Test Result Comments:
None

Data Analysis:
None

Protocol Deviations:
None

Comments/Statistics



Daphnia  (Single Concentration)
Test Report 
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Client: TEC164
Reference: 1617-0022-DAS

Client: Teck Coal Ltd.; operation WLC AWTF

Sample: WL_BFWB_OUT_SP21_20160906_N

Collection: collected on 2016/09/06 at 0900 by not given
Receipt: received on 2016/09/07 at 1000 by MC

Containers:

Description: type: water,  collection method: grab

Test: started on 2016/09/07 ; ended on 2016/09/09

Result:

Sample Client Comment    
Code Mortality (%)  Immobility (%)

control lab control 0 0   
100 0 0 none

Notes: sd, sample standard deviation; cv, coefficient of variation; nd, not done; na, not applicable;

 

 

Senior Verifier

Average

received 4 x 20 L carboys / 4 x 1 L bottle at 6 °C, 
in good condition with no seals and no initials

The test data and results are authorized and verified correct.
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Daphnia  (Single Concentration)
Test Report 
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Client: TEC164
Reference: 1617-0022-DAS

Method: Biological Test method: Reference Method for Determining Acute Lethality of 
Effluents to Daphnia magna , 2000. Environ. Can., EPS 1/RM/14. 
Second Edition. (December 2000; amended February 2016)

Test type: Daphnia  48-h Static Acute Test (WTR-ME-015)
Species: Daphnia magna

Age: < 24 hours old 
Organism source: in-house culture

Stock mortality: 0%
Culture brood data: 9 days to first brood

23 neonates per average brood

Sample initial chemistry: pH: 7.8;   EC: 1850 (µS/cm @ 25°C);   DO: 9.2 (mg/L);   temperature: 17 °C
hardness (mg CaC03/L): 826;   colour: colourless;   salinity (ppt): 0

Sample holding time: 1 day  (must be ≤ 5 days)
Sample storage: 4 ± 2°C in darkness

Test vessel: 375 mL glass vessels
Test volume: 150 mL

Sample pre-treatment: The sample was not filtered or pH adjusted prior to or during testing
The sample was pre-aerated for 20 minutes (rate of 37.5 ± 12.5 mL/min.L-1)
The hardness of the sample was not adjusted (mg CaCO3/L) prior to or during
testing

Loading density: One daphnid/15 mL (must ≤ 1 organism/15 mL)
Control water: Moderately hard reconstituted water supplemented with vitamin B12 (2 µg/L)

and Na2SeO4 (2 µg/L)

The hardness of the control/dilution water was 86 mg CaCO3/L
Test concentrations: Undiluted sample plus a negative control

Test replicates: Three replicates per treatment, 10 daphnids per replicate
Feeding: None

Aeration: None
Measurements: pH, conductivity, dissolved oxygen and temperature at test initiation and

termination
Lighting: Cool white fluorescent lights

Photoperiod: 16h light:8h dark
Test temperature: 10 ± 2°C

Note: Outlined sections are protocol deviations explained on the comment page 

Test Conditions

 



Daphnia  (Single Concentration)
Test Report 
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Client: TEC164
Reference: 1617-0022-DAS

Endpoint: Mortality, % mortality at 48-h
Immobility, % immobility at 48-h

Test validity: The control had 100% survival (must ≥ 90%)
Control had 0% abnormal behaviour (must ≤ 10%), e.g. immobility 

Reference toxicant: 48-h test with NaCl initiated August 29, 2016 current results
(48-h LC50 and 95% confidence limits) = 0.68 (0.65-0.70) log (g/L NaCl)
historical results:
(48-h LC50 and 95% confidence limits) = 0.74 (0.64-0.83) log (g/L NaCl)

Note: Outlined sections are protocol deviations explained on the comment page 

Test Conditions



Daphnia  (Single Concentration)
Test Report 
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Client: TEC164
Reference: 1617-0022-DAS

Test Log:

2016/09/07 0 1445
2016/09/08 1 1110
2016/09/09 2 1040

Chemistry: 
Conc (%) control 100
replicate a b c a b c

Day pH (units)
0 7.7 7.8 7.8 8.0 8.0 8.0
2 7.7 7.7 7.7 8.0 8.0 8.0

Conductivity (µS/cm @ 25°C)
0 336 339 338 1910 1855 1871
2 339 345 346 1831 1827 1866

Dissolved Oxygen (mg/L)
0 8.2 8.1 8.1 9.1 9.0 9.1
2 9.2 9.2 9.2 9.1 9.1 9.2

Temperature (oC)
0 11 11 11 10 10 10
2 11 11 11 11 11 11

Biology:
Conc (%) control 100
replicate a b c a b c

Day Number Alive and Behavior (behavior is in brackets) 
1 10 10 10 10(2D) 10(4D) 10(4D)
2 10 10 10 10 10(1D) 10

Notes: F, floating; I, immobile; B, stuck on bubble; D, caught in debris

Mortality (%)
2 0 0 0 0 0 0

Immobility (%)
2 0 0 0 0 0 0

JW

Date Technician

HS

Day Time

JW

Test Data



Daphnia  (Single Concentration)
Test Report 
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Client: TEC164
Reference: 1617-0022-DAS

Test Result Comments:
None

Data Analysis:
None

Protocol Deviations:
The test was run at 10 ± 2°C, at the request of the client

Comments/Statistics



GENERAL TERMS AND CONDITIONS: 

These terms and conditions are incorporated into and form part of the Chain of Custody between HydroQual Laboratories Ltd. (“HydroQual”) and the party named in the Chain of 

Custody (the “Client”). 

1. Definitions: Capitalized terms shall have the definition ascribed as such in these General Terms and Conditions and the Chain of Custody. 

2. The Services: HydroQual will provide the Services to the Client as listed and described in the Chain of Custody.  

3. Prices: HydroQual may review and change all prices, fees, surcharges or other charges as set out in proposals and/or price quotations if there are changes to HydroQual’s cost beyond HydroQual’s control, including 

changes in legislative requirements, Client variations of sample numbers and Client requests for changes to standard reporting requirements. Notwithstanding condition 3, all quotations are reviewed and updated on a 

yearly basis.  

4. Payment Terms: The Client shall pay HydroQual within 30 days of the invoice date as provided by HydroQual. HydroQual may, for reasonable business reasons, require the Client to arrange for payment in advance. 

5. Quotation Numbers: The Client shall provide the proposal and/or price quotation number to HydroQual (where applicable) to ensure correct pricing. 

6. Taxes: Applicable taxes are not included in prices, surcharges and additional fees and will be added at the time of invoicing. 

7. No Guarantee of Results: The Client is responsible for informing itself on the limitation of the results and acknowledges that the results are not guaranteed. 

8. Standard of Care: HydroQual will use reasonable care and diligence as required by the laws of the province or territory where the sample is tested, subject to that level of care and skill ordinarily exercised by other 

laboratories currently practicing under similar conditions in the same locality, subject to the time limits and financial, physical or other constraints applicable to the Services. No warranty, express or implied, is made. 

9. Storage: Where possible, HydroQual will store samples until a final report is issued to the Client, after which time HydroQual may discard the sample. 

10. Holds: If the Client requests a sample be placed on hold, HydroQual will store the sample for the mutually agreed upon written time and price, after which HydroQual will invoice the Client and discard the sample. 

11. Archives: If the Client requests a sample be archived, HydroQual will store the sample for  a mutually agreed upon written time frame and price, after which HydroQual will invoice the Client and discard the sample. 

12. Handling Protocol: Legal sample handling protocol must be arranged, and provided in writing, before samples are collected. HydroQual will provide a price quotation for legal sample protocol. Samples processed under 

legal protocol are stored indefinitely, subject to a storage charge as advised by HydroQual. 

13. Samples: The quality, condition, content and source of samples stored and tested are not known to HydroQual except as declared and described on the Chain of Custody  completed and submitted by the Client and 

accompanying the sample. 

14. Risk of Loss: HydroQual will use reasonable care to protect samples during storage, however, all samples are stored at the Client’s risk and the Client is responsible for obtaining appropriate insurance, if desired. The 

Client acknowledges that during the performance of the Services samples may be altered, lost, damaged or destroyed and the client forever releases HydroQual from any and all claims the Client may have for any loss or 

damage to the sample. 

15. Environmental: the Client must comply with all applicable environmental legislation, including labeling all hazardous samples to comply with Canada's Workplace Hazardous Materials Information System and the Alberta 

Transfer of Dangerous Goods regulations, and must provide appropriate material safety data sheets that include the nature of the hazard and a contact name and phone number to call for information. The Client shall 

defend, indemnify and hold harmless HydroQual for all loss or damages, including any fine or cost of complying with an order of any government authority, resulting from the Client’s breach of this paragraph. 

16. Hazardous Materials Disposal: HydroQual may return, at the Client’s cost, hazardous material to the Client for disposal. 

17. Hazardous Materials Surcharge: HydroQual may apply an additional surcharge for handling of hazardous samples or samples with Naturally Occurring Radioactive Materials (“NORM”), such as and including without 

limitation, H2S and CN. 

18. Sample Containers: HydroQual may ship sample containers to the Client’s location by the most cost effective means using HydroQual’s preferred courier suppliers, within the specified project timeline. Shipping will be 

charged back to the Client. 

19. Additional Charges: HydroQual may charge the Client:  

(a) for pick-up and delivery services when provided subject in each instance to a minimum charge of $50.00; and, 

(b) for rush service (processing samples and/or reporting). 

20. Large Bottle Orders: The Client shall provide HydroQual with not less than 24 hours’ notice for large bottle orders.  

21. Re-Tests: HydroQual reserves the right to re-test any samples that remain in HydroQual’s possession. Re-tests requested by the Client may be charged to Client and Client agrees to pay for such charges. 

22. Waiver: The Client is responsible for making any assessment regarding the suitability of the Services and the intended results for the Client’s purposes and waives any and all claims against HydroQual that the Client may 

have against HydroQual as a result of the interpretation of the results provided to the Client. The Client shall defend, indemnify and save harmless HydroQual for any and all claims made by any third party against 

HydroQual in respect of all losses however arising from the performance of the Services or the use of any report provided in the performance of the Services. 

23. LIMITATION OF LIABILITY: IN NO EVENT SHALL HYDROQUAL BE RESPONSIBLE FOR ANY CONSEQUENTIAL, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY OR PUNITIVE DAMAGES, WHETHER 

FORESEEABLE OR UNFORESEEABLE (INCLUDING CLAIMS FOR LOSS OF PROFITS OR REVENUE OR LOSSES CAUSED BY STOPPAGE OF OTHER WORK OR IMPAIRMENT OF OTHER ASSETS) INCURRED 

BY THE CLIENT ARISING OUT OF BREACH OR FAILURE OF EXPRESS OF IMPLIED WARRANTY, BREACH OF CONTRACT, BREACH OF WARRANTY, MISREPRESENTATION, NEGLIGENCE, STRICT LIABILITY 

IN TORT OR OTHERWISE. IN ANY EVENT, THE LIABILITY OF HYDROQUAL TO THE CLIENT SHALL BE LIMITED TO THE COST OF TESTING THE SAMPLE AS REQUESTED IN THE CHAIN OF CUSTODY 

UNDER WHICH THE SAMPLE WAS ORIGINALLY DEPOSITED. FOR THE PURPOSES OF THIS PARAGRAPH AND PARAGRAPHS 7, 14, 15, 22, AND 24, AS APPLICABLE, “HYDROQUAL” INCLUDES WITHOUT 

LIMITATIONS ITS DIRECTORS, OFFICERS, EMPLOYEES AND AFFILIATES AND THE “CLIENT” INCLUDES WITHOUT LIMITATION ANY THIRD PARTY THAT MAY HAVE A CLAIM AGAINST HYDROQUAL 

THROUGH THE CLIENT. 

24. Notice of Liability: Notwithstanding paragraph 23, HydroQual shall not be liable to the Client unless the Client provides notice in writing to HydroQual of such loss or damage, together with full particulars thereof, within 30 

days of the Client’s receipt of the report of the analysis of the sample giving rise to such liability. The provisions of this paragraph allocate the risk between the Client and HydroQual, and the fees to be paid by the Client to 

HydroQual reflect this allocation of any such risks and the limitations of liability in these General Terms and Conditions.  

25. Entire Agreement: These General Terms and Conditions, the Chain of Custody and price quotations constitute the entire agreement between the parties and supersede and take precedence over any terms and 

conditions contained in any documentation provided by the Client. HydroQual’s execution of any subsequent documentation from the Client only acknowledges receipt and not acceptance of any terms or conditions therein 

unless expressly stipulated otherwise by HydroQual. If there is a conflict between these General Terms and Conditions and any other document, these General Terms and Conditions prevail.  
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Trout (Single Concentration)  
Test Report

Page 1 of 14

Client: TEC164
Reference: 1617-0052-01-TRS

Client: Teck Coal Ltd.; operation WLC AWTF

Sample: WL_BFWB_OUT_SP21_20160912_N

Collection: collected on 2016/09/12 at 0900 by not given
Receipt: received on 2016/09/13 at 0930 by MC

Containers:

Description: type: water,  collection method: grab

Test:  started on 2016/09/14 ; ended on 2016/09/18

Result:

Sample Client Mortality Comment
Code (%)

control lab control 0
100% 20 none 

received 4 x 20 L carboys / 4 x 1 L bottles at 6 °C, in 
good condition with no seals and no initials

The test data and results are authorized and verified correct.

WL_BFWB_OUT_SP2
1_20160912_N
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Trout (Single Concentration)  
Test Report
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Client: TEC164
Reference: 1617-0052-01-TRS

Method: Biological Test Method: Reference Method for Determining Acute Lethality of 
Effluents to Rainbow Trout, 2000. Environment Canada, EPS 1/RM/13. 
Second Edition (2000; amended May 2007 and February 2016).

Test type: Trout 96-h Static Acute Test (WTR-ME-041)
Species: Oncorhynchus mykiss

Organism source: Miracle Springs (Batch 20160729TR)
Acclimation: 47 days (must be > 2 weeks)

Stock mortality: 0% (seven days preceding testing)

Sample initial chemistry: pH: 7.8;   EC: 1724 (µS/cm @ 25°C);   DO: 8.5 (mg/L);   temperature: 18 °C
hardness (mg CaC03/L): 886;   colour: colourless;   salinity (ppt): 0

Sample holding time: 2 days  (must be ≤ 5 days)
Sample storage: 4 ± 2°C in darkness

Test vessel: The test was conducted in 22 L plastic pails with polyethylene liners 
Test volume: 20 Litres (depth of solution in each test vessel  ≥15cm)

Sample pre-treatment: All test solutions and controls were pre-aerated for 30 minutes at 6.5 ±1 mL/min/L
Dissolved oxygen in full strength sample was 8.7 mg/L after pre-aeration
The sample was not filtered or pH adjusted prior to or during testing

Loading density: 0.2 g/Litre (must be ≤ 0.5 g/Litre)
Control water: Dechlorinated City of Calgary water acclimated to test conditions

Test concentrations: Undiluted sample plus a negative control
Test replicates: One replicate per treatment; 10 fish per replicate

Feeding: Fish are not fed 24 hours before test initiation and no feeding during test
Measurements: pH, conductivity, dissolved oxygen and temperature measured at test

initiation and termination
Aeration: All treatments aerated at 6.5 ±1 mL/min/L by oil-free compressed air

passed through airline tubes connected to disposable air stones 
Lighting: Overhead full spectrum fluorescent lights

Photoperiod: 16h light:8h dark
Test temperature: 15 ± 1°C

Endpoint: Mortality, % mortality at 96-h
Test validity: The control had 100% survival (must ≥ 90%)

The control had 0 percent (%) stressed behaviour (must ≤ 10%)
Reference toxicant: 96-h test with Potassium Chloride (KCl) initiated August 16, 2016; current results

(96-h LC50 and 95% confidence limits) = 0.51 (0.45-0.57) log (g/L KCl)
historical results: 
(96-h LC50 and 95% confidence limits) = 0.51 (0.36-0.66) log (g/L KCl)

Note: Outlined sections are protocol deviations explained on the comment page; v/v, volume per volume

Test Conditions



Trout (Single Concentration)  
Test Report
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Client: TEC164
Reference: 1617-0052-01-TRS

Test Log:

0 1130
1 0835
2 0845
3 1020
4 0900

Chemistry:
Conc. (%) control 100

Day

0 7.5 7.7
4 8.3 8.2

Conductivity (µS/cm @ 25°C)
0 470 1800
4 469 1745

Dissolved Oxygen (mg/L)
0 8.7 8.7
4 8.7 8.7

0 15 15
4 15 15

Number Alive (In brackets number stressed):
Conc. (%) control 100

Day
0 10 10
1 10 9
2 10 9
3 10 8
4 10 8

4 0 20

4 0 0

2016/09/14 LC
2016/09/15 LC

Date Day Time Technician

pH (units)

Temperature (oC)

Mortality (%)

2016/09/17 JW
2016/09/16 LC

2016/09/18 EP

Stressed (%)

Test Data



Trout (Single Concentration)  
Test Report
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Client: TEC164
Reference: 1617-0052-01-TRS

Biology Summary Tables:

1 3.1 0.4 control 4.0
2 3.5 0.6
3 3.2 0.4
4 2.9 0.2
5 3.2 0.4
6 3.5 0.6
7 3.3 0.5
8 3.0 0.3
9 3.0 0.3
10 3.0 0.3

average 3.2 0.4
sd 0.2 0.1

cv(%) 6.7 33.3
Notes: nd, not done; na, not applicable; 
sd, standard deviation; cv(%), coefficient 
of variation

Test Result Comments:
None

Data Analysis:
None

Protocol Deviations:
None

Length 
(cm)

Wet 
Weight(g)

Sample
Group Wet 
Weight (g)

Control 
Fish

Test Data

Comments/Statistics



Daphnia  (Single Concentration)
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Client: TEC164
Reference: 1617-0052-01-DAS

Client: Teck Coal Ltd.; operation WLC AWTF

Sample: WL_BFWB_OUT_SP21_20160912_N

Collection: collected on 2016/09/12 at 0900 by not given
Receipt: received on 2016/09/13 at 0930 by MC

Containers:

Description: type: water,  collection method: grab

Test: started on 2016/09/13 ; ended on 2016/09/15

Result:

Sample Client Comment    
Code Mortality (%)  Immobility (%)

control lab control 0 0   
100 17 90 none

Notes: sd, sample standard deviation; cv, coefficient of variation; nd, not done; na, not applicable;

 

 

Senior Verifier

Average

received 4 x 20 L carboys / 4 x 1 L bottles at 6 °C, in 
good condition with no seals and no initials

The test data and results are authorized and verified correct.
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Daphnia  (Single Concentration)
Test Report 
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Client: TEC164
Reference: 1617-0052-01-DAS

Method: Biological Test method: Reference Method for Determining Acute Lethality of 
Effluents to Daphnia magna , 2000. Environ. Can., EPS 1/RM/14. 
Second Edition. (December 2000; amended February 2016)

Test type: Daphnia  48-h Static Acute Test (WTR-ME-015)
Species: Daphnia magna

Age: < 24 hours old 
Organism source: in-house culture

Stock mortality: 0%
Culture brood data: 9 days to first brood

24 neonates per average brood

Sample initial chemistry: pH: 7.8;   EC: 1724 (µS/cm @ 25°C);   DO: 8.5 (mg/L);   temperature: 18 °C
hardness (mg CaC03/L): 886;   colour: colourless;   salinity (ppt): 0

Sample holding time: 1 day  (must be ≤ 5 days)
Sample storage: 4 ± 2°C in darkness

Test vessel: 375 mL glass jars
Test volume: 150 mL

Sample pre-treatment: The sample was not filtered or pH adjusted prior to or during testing
The sample was pre-aerated for 20 minutes (rate of 37.5 ± 12.5 mL/min.L-1)
The hardness of the sample was not adjusted (mg CaCO3/L) prior to or during
testing

Loading density: One daphnid/15 mL (must ≤ 1 organism/15 mL)
Control water: Moderately hard reconstituted water supplemented with vitamin B12 (2 µg/L)

and Na2SeO4 (2 µg/L)

The hardness of the control/dilution water was 85 mg CaCO3/L
Test concentrations: Undiluted sample plus a negative control

Test replicates: Three replicates per treatment, 10 daphnids per replicate
Feeding: None

Aeration: None
Measurements: pH, conductivity, dissolved oxygen and temperature at test initiation and

termination
Lighting: Cool white fluorescent lights

Photoperiod: 16h light:8h dark
Test temperature: 20 ± 2°C

Note: Outlined sections are protocol deviations explained on the comment page 

Test Conditions

 



Daphnia  (Single Concentration)
Test Report 

Page 7 of 14

Client: TEC164
Reference: 1617-0052-01-DAS

Endpoint: Mortality, % mortality at 48-h
Immobility, % immobility at 48-h

Test validity: The control had 100% survival (must ≥ 90%)
Control had 0% abnormal behaviour (must ≤ 10%), e.g. immobility 

Reference toxicant: 48-h test with NaCl initiated September 12, 2016 current results
(48-h LC50 and 95% confidence limits) = 0.73 (0.68-0.78) log (g/L NaCl)
historical results:
(48-h LC50 and 95% confidence limits) = 0.73 (0.64-0.83) log (g/L NaCl)

Note: Outlined sections are protocol deviations explained on the comment page 

Test Conditions



Daphnia  (Single Concentration)
Test Report 
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Client: TEC164
Reference: 1617-0052-01-DAS

Test Log:

2016/09/13 0 1445
2016/09/14 1 0840
2016/09/15 2 1010

Chemistry: 
Conc (%) control 100
replicate a b c a b c

Day pH (units)
0 7.9 7.9 7.9 8.0 8.0 8.0
2 7.8 7.9 7.9 7.9 8.0 8.0

Conductivity (µS/cm @ 25°C)
0 329 340 339 1786 1796 1816
2 346 351 359 1749 1759 1778

Dissolved Oxygen (mg/L)
0 8.0 8.0 8.0 8.1 8.2 8.2
2 7.9 7.9 8.0 7.9 7.9 7.8

Temperature (oC)
0 19 19 19 19 18 18
2 19 19 19 20 20 20

Biology:
Conc (%) control 100
replicate a b c a b c

Day Number Alive and Behavior (behavior is in brackets) 
1 10 10 10 10 (4I,10D) 10 (5I,10D) 10 (6I,10D)
2 10 10 10 9 (7I,9D) 8 (7I,8D) 8 (8I,8D)

Notes: F, floating; I, immobile; B, stuck on bubble; D, caught in debris

Mortality (%)
2 0 0 0 10 20 20

Immobility (%)
2 0 0 0 80 90 100

LC

Date Technician

EP/JW

Day Time

JW

Test Data



Daphnia  (Single Concentration)
Test Report 
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Client: TEC164
Reference: 1617-0052-01-DAS

Test Result Comments:
None

Data Analysis:
None

Protocol Deviations:
None

Comments/Statistics
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Client: TEC164
Reference: 1617-0052-01-DAS

Client: Teck Coal Ltd.; operation WLC AWTF

Sample: WL_BFWB_OUT_SP21_20160912_N

Collection: collected on 2016/09/12 at 0900 by not given
Receipt: received on 2016/09/13 at 0930 by MC

Containers:

Description: type: water,  collection method: grab

Test: started on 2016/09/13 ; ended on 2016/09/15

Result:

Sample Client Comment    
Code Mortality (%)  Immobility (%)

control lab control 0 0   
100 3 40 none

Notes: sd, sample standard deviation; cv, coefficient of variation; nd, not done; na, not applicable;

 

 

received 4 x 20 L carboys / 4 x 1 L bottles at 6 °C, in 
good condition with no seals and no initials

Average

The test data and results are authorized and verified correct.
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Daphnia  (Single Concentration)
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Client: TEC164
Reference: 1617-0052-01-DAS

Method: Biological Test method: Reference Method for Determining Acute Lethality of 
Effluents to Daphnia magna , 2000. Environ. Can., EPS 1/RM/14. 
Second Edition. (December 2000; amended February 2016)

Test type: Daphnia  48-h Static Acute Test (WTR-ME-015)
Species: Daphnia magna

Age: < 24 hours old 
Organism source: in-house culture

Stock mortality: 0%
Culture brood data: 9 days to first brood

24 neonates per average brood

Sample initial chemistry: pH: 7.8;   EC: 1724 (µS/cm @ 25°C);   DO: 8.5 (mg/L);   temperature: 18 °C
hardness (mg CaC03/L): 886;   colour: colourless;   salinity (ppt): 0

Sample holding time: 1 day  (must be ≤ 5 days)
Sample storage: 4 ± 2°C in darkness

Test vessel: 375 mL glass jars
Test volume: 150 mL

Sample pre-treatment: The sample was not filtered or pH adjusted prior to or during testing
The sample was pre-aerated for 0 minutes (rate of 37.5 ± 12.5 mL/min.L-1)
The hardness of the sample was not adjusted (mg CaCO3/L) prior to or during
testing

Loading density: One daphnid/15 mL (must ≤ 1 organism/15 mL)
Control water: Moderately hard reconstituted water supplemented with vitamin B12 (2 µg/L)

and Na2SeO4 (2 µg/L)

The hardness of the control/dilution water was 85 mg CaCO3/L
Test concentrations: Undiluted sample plus a negative control

Test replicates: Three replicates per treatment, 10 daphnids per replicate
Feeding: None

Aeration: None
Measurements: pH, conductivity, dissolved oxygen and temperature at test initiation and

termination
Lighting: Cool white fluorescent lights

Photoperiod: 16h light:8h dark
Test temperature: 10 ± 2°C

Note: Outlined sections are protocol deviations explained on the comment page 

Test Conditions

 

Test Conditions

 



Daphnia  (Single Concentration)
Test Report 
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Client: TEC164
Reference: 1617-0052-01-DAS

Endpoint: Mortality, % mortality at 48-h
Immobility, % immobility at 48-h

Test validity: The control had 100% survival (must ≥ 90%)
Control had 0% abnormal behaviour (must ≤ 10%), e.g. immobility 

Reference toxicant: 48-h test with NaCl initiated September 12, 2016 current results
(48-h LC50 and 95% confidence limits) = 0.73 (0.68-0.78) log (g/L NaCl)
historical results:
(48-h LC50 and 95% confidence limits) = 0.73 (0.64-0.83) log (g/L NaCl)

Note: Outlined sections are protocol deviations explained on the comment page 

Test ConditionsTest Conditions
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Client: TEC164
Reference: 1617-0052-01-DAS

Test Log:

2016/09/13 0 1400
2016/09/14 1 0840
2016/09/15 2 1020

Chemistry: 
Conc (%) control 100
replicate a b c a b c

Day pH (units)
0 8.0 8.0 8.0 7.7 7.7 7.7
2 7.7 7.7 7.7 8.1 8.1 8.1

Conductivity (µS/cm @ 25°C)
0 368 351 356 1895 1810 1842
2 348 355 364 1843 1863 1889

Dissolved Oxygen (mg/L)
0 9.4 9.3 9.4 9.6 9.6 9.6
2 9.4 9.4 9.4 9.4 9.4 9.4

Temperature (oC)
0 12 12 12 11 11 11
2 12 11 11 11 11 11

Biology:
Conc (%) control 100
replicate a b c a b c

Day Number Alive and Behavior (behavior is in brackets) 
1 10 10 10 10 (10D) 10 (5I,10D) 10 (2I,10D)
2 10 10 10 10 (3D, 3I) 10 (6D,3I) 9 (5D,5I)

Notes: F, floating; I, immobile; B, stuck on bubble; D, caught in debris

Mortality (%)
2 0 0 0 0 0 10

Immobility (%)
2 0 0 0 30 30 60

LC
JW/HS

Date Day Time Technician

JW/EP

Test Data



Daphnia  (Single Concentration)
Test Report 
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Client: TEC164
Reference: 1617-0052-01-DAS

Test Result Comments:
None

Data Analysis:
None

Protocol Deviations:
The test was set at 10 ± 2°C, as per the client's request.

Comments/Statistics



ATTN:  Thomas Davidson Received: 2016/09/18
Teck Coal Ltd. Report Date: 2016/09/29
15 Km North HWY 43 Version: FINAL
Sparwood, British Columbia
Canada  V0B 2G0  
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1617-0091
PO 411634

Senior Verifier
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Trout (Single Concentration)  
Test Report
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Client: TEC164
Reference: 1617-0091-01-TRS

Client: Teck Coal Ltd.; operation WLC AWTF

Sample: WL_BFWB_OUT_SP21_20160917_N

Collection: collected on 2016/09/17 at not given  by 
Receipt: received on 2016/09/18 at 0905 by ML

Containers:

Description: type: water,  collection method: grab

Test:  started on 2016/09/19 ; ended on 2016/09/23

Result:

Sample Client Mortality Comment
Code (%)

control lab control 0
100% 0 none 

Senior Verifier

received 4 x 20L carboys, 4 x 1L bottles at 9 °C, in good 
condtion with no seals and no initials

The test data and results are authorized and verified correct.
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Trout (Single Concentration)  
Test Report
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Client: TEC164
Reference: 1617-0091-01-TRS

Method: Biological Test Method: Reference Method for Determining Acute Lethality of 
Effluents to Rainbow Trout, 2000. Environment Canada, EPS 1/RM/13. 
Second Edition (2000; amended May 2007 and February 2016).

Test type: Trout 96-h Static Acute Test (WTR-ME-041)
Species: Oncorhynchus mykiss

Organism source: Miracle Springs (Batch 20160824TR)
Acclimation: 26 days (must be > 2 weeks)

Stock mortality: 0.15% (seven days preceding testing)

Sample initial chemistry: pH: 7.6;   EC: 1742 (µS/cm @ 25°C);   DO: 8.3 (mg/L);   temperature: 18 °C
hardness (mg CaC03/L): 797;   colour: colourless;   salinity (ppt): 0

Sample holding time: 2 days  (must be ≤ 5 days)
Sample storage: 4 ± 2°C in darkness

Test vessel: The test was conducted in 22 L plastic pails with polyethylene liners 
Test volume: 20 Litres (depth of solution in each test vessel  ≥15cm)

Sample pre-treatment: All test solutions and controls were pre-aerated for 30 minutes at 6.5 ±1 mL/min/L
Dissolved oxygen in full strength sample was 8.8 mg/L after pre-aeration
The sample was not filtered or pH adjusted prior to or during testing

Loading density: 0.165 g/Litre (must be ≤ 0.5 g/Litre)
Control water: Dechlorinated City of Calgary water acclimated to test conditions

Test concentrations: Undiluted sample plus a negative control
Test replicates: One replicate per treatment; 10 fish per replicate

Feeding: Fish are not fed 24 hours before test initiation and no feeding during test
Measurements: pH, conductivity, dissolved oxygen and temperature measured at test

initiation and termination
Aeration: All treatments aerated at 6.5 ±1 mL/min/L by oil-free compressed air

passed through airline tubes connected to disposable air stones 
Lighting: Overhead full spectrum fluorescent lights

Photoperiod: 16h light:8h dark
Test temperature: 15 ± 1°C

Endpoint: Mortality, % mortality at 96-h
Test validity: The control had 100% survival (must ≥ 90%)

The control had 0 percent (%) stressed behaviour (must ≤ 10%)
Reference toxicant: 96-h test with Potassium Chloride (KCl) initiated September 16, 2016; current results

(96-h LC50 and 95% confidence limits) = 0.51 (0.45-0.57) log (g/L KCl)
historical results: 
(96-h LC50 and 95% confidence limits) = 0.51 (0.36-0.66) log (g/L KCl)

Note: Outlined sections are protocol deviations explained on the comment page; v/v, volume per volume

Test Conditions



Trout (Single Concentration)  
Test Report
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Client: TEC164
Reference: 1617-0091-01-TRS

Test Log:

0 1145
1 0945
2 0915
3 0740
4 0830

Chemistry:
Conc. (%) control 100

Day

0 7.4 7.8
4 8.2 8.1

Conductivity (µS/cm @ 25°C)
0 405 1765
4 376 1655

Dissolved Oxygen (mg/L)
0 8.3 8.8
4 8.6 8.7

0 16 15
4 15 15

Number Alive (In brackets number stressed):
Conc. (%) control 100

Day
0 10 10
1 10 10
2 10 10
3 10 10
4 10 10

4 0 0

4 0 0
Stressed (%)

2016/09/22 JW
2016/09/21 LC

2016/09/23 LC/JW

pH (units)

Temperature (oC)

Mortality (%)

2016/09/19 CQ
2016/09/20 EP

Date Day Time Technician

Test Data



Trout (Single Concentration)  
Test Report
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Client: TEC164
Reference: 1617-0091-01-TRS

Biology Summary Tables:

1 2.9 0.2 control 3.3
2 2.7 0.2
3 3.9 0.7
4 2.8 0.2
5 3.2 0.3
6 3.2 0.4
7 3.2 0.3
8 3.2 0.3
9 3.2 0.3
10 3.3 0.4

average 3.2 0.3
sd 0.3 0.1

cv(%) 10.5 45.3
Notes: nd, not done; na, not applicable; 
sd, standard deviation; cv(%), coefficient 
of variation

Test Result Comments:
None

Data Analysis:
None

Protocol Deviations:
None

Group Wet 
Weight (g)

Control 
Fish

Length (cm)
Wet 

Weight(g)
Sample

Test Data

Comments/Statistics



Daphnia  (Single Concentration)
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Client: TEC164
Reference: 1617-0091-01-DAS

Client: Teck Coal Ltd.; operation WLC AWTF

Sample: WL_BFWB_OUT_SP21_20160917_N

Collection: collected on 2016/09/17 at not given  by 
Receipt: received on 2016/09/18 at 0905 by ML

Containers:

Description: type: water,  collection method: grab

Test: started on 2016/09/19 ; ended on 2016/09/21

Result:

Sample Client Comment    
Code Mortality (%)  Immobility (%)

control lab control 0 0   
100 0 0 none

Notes: sd, sample standard deviation; cv, coefficient of variation; nd, not done; na, not applicable;

 

 

received 4 x 20L carboys, 4 x 1L bottles at 9 °C, in good 
condtion with no seals and no initials

Average

The test data and results are authorized and verified correct.
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Daphnia  (Single Concentration)
Test Report 

Page 6 of 14

Client: TEC164
Reference: 1617-0091-01-DAS

Method: Biological Test method: Reference Method for Determining Acute Lethality of 
Effluents to Daphnia magna , 2000. Environ. Can., EPS 1/RM/14. 
Second Edition. (December 2000; amended February 2016)

Test type: Daphnia  48-h Static Acute Test (WTR-ME-015)
Species: Daphnia magna

Age: < 24 hours old 
Organism source: in-house culture

Stock mortality: 0%
Culture brood data: 9 days to first brood

23.2 neonates per average brood

Sample initial chemistry: pH: 7.6;   EC: 1742 (µS/cm @ 25°C);   DO: 8.3 (mg/L);   temperature: 18 °C
hardness (mg CaC03/L): 797;   colour: colourless;   salinity (ppt): 0

Sample holding time: 2 days  (must be ≤ 5 days)
Sample storage: 4 ± 2°C in darkness

Test vessel: 385 mL plastic vessels
Test volume: 150 mL

Sample pre-treatment: The sample was not filtered or pH adjusted prior to or during testing
The sample was pre-aerated for 20 minutes (rate of 37.5 ± 12.5 mL/min.L-1)
The hardness of the sample was not adjusted (mg CaCO3/L) prior to or during
testing

Loading density: One daphnid/15 mL (must ≤ 1 organism/15 mL)
Control water: Moderately hard reconstituted water supplemented with vitamin B12 (2 µg/L)

and Na2SeO4 (2 µg/L)

The hardness of the control/dilution water was 82 mg CaCO3/L
Test concentrations: Undiluted sample plus a negative control

Test replicates: Three replicates per treatment, 10 daphnids per replicate
Feeding: None

Aeration: None
Measurements: pH, conductivity, dissolved oxygen and temperature at test initiation and

termination
Lighting: Cool white fluorescent lights

Photoperiod: 16h light:8h dark
Test temperature: 20 ± 2°C

Note: Outlined sections are protocol deviations explained on the comment page 

Test Conditions

 



Daphnia  (Single Concentration)
Test Report 
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Client: TEC164
Reference: 1617-0091-01-DAS

Endpoint: Mortality, % mortality at 48-h
Immobility, % immobility at 48-h

Test validity: The control had 100% survival (must ≥ 90%)
Control had 0% abnormal behaviour (must ≤ 10%), e.g. immobility 

Reference toxicant: 48-h test with NaCl initiated September 12 2016 current results
(48-h LC50 and 95% confidence limits) = 0.73 (0.68-0.78) log (g/L NaCl)
historical results:
(48-h LC50 and 95% confidence limits) = 0.73 (0.64-0.83) log (g/L NaCl)

Note: Outlined sections are protocol deviations explained on the comment page 

Test Conditions
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Client: TEC164
Reference: 1617-0091-01-DAS

Test Log:

2016/09/19 0 1530
2016/09/20 1 1040
2016/09/21 2 0910

Chemistry: 
Conc (%) control 100
replicate a b c a b c

Day pH (units)
0 7.9 7.9 7.9 8.1 8.1 8.1
2 8.0 8.0 8.0 8.1 8.1 8.0

Conductivity (µS/cm @ 25°C)
0 316 328 329 1787 1789 1810
2 331 346 350 1606 1675 1698

Dissolved Oxygen (mg/L)
0 8.0 8.0 8.0 8.1 8.1 8.1
2 7.9 8.0 8.0 8.0 8.0 8.0

Temperature (oC)
0 19 19 19 19 19 19
2 20 20 19 20 19 19

Biology:
Conc (%) control 100
replicate a b c a b c

Day Number Alive and Behavior (behavior is in brackets) 
1 10 10 10 10 10 10
2 10 10 10 10(1D) 10 10(1D)

Notes: F, floating; I, immobile; B, stuck on bubble; D, caught in debris

Mortality (%)
2 0 0 0 0 0 0

Immobility (%)
2 0 0 0 0 0 0

JW
JW/EP

Date Day Time Technician

EP

Test Data



Daphnia  (Single Concentration)
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Client: TEC164
Reference: 1617-0091-01-DAS

Test Result Comments:
None

Data Analysis:
None

Protocol Deviations:
None

Comments/Statistics
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Client: TEC164
Reference: 1617-0091-01-DAS

Client: Teck Coal Ltd.; operation WLC AWTF

Sample: WL_BFWB_OUT_SP21_20160917_N

Collection: collected on 2016/09/17 at not given  by 
Receipt: received on 2016/09/18 at 0905 by ML

Containers:

Description: type: water,  collection method: grab

Test: started on 2016/09/19 ; ended on 2016/09/21

Result:

Sample Client Comment    
Code Mortality (%)  Immobility (%)

control lab control 0 0   
100 0 0 none

Notes: sd, sample standard deviation; cv, coefficient of variation; nd, not done; na, not applicable;

 

 

Senior Verifier

Average

received 4 x 20L carboys, 4 x 1L bottles at 9 °C, in good 
condtion with no seals and no initials

The test data and results are authorized and verified correct.
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Daphnia  (Single Concentration)
Test Report 
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Client: TEC164
Reference: 1617-0091-01-DAS

Method: Biological Test method: Reference Method for Determining Acute Lethality of 
Effluents to Daphnia magna , 2000. Environ. Can., EPS 1/RM/14. 
Second Edition. (December 2000; amended February 2016)

Test type: Daphnia  48-h Static Acute Test (WTR-ME-015)
Species: Daphnia magna

Age: < 24 hours old 
Organism source: in-house culture

Stock mortality: 0%
Culture brood data: 9 days to first brood

23.2 neonates per average brood

Sample initial chemistry: pH: 7.6;   EC: 1742 (µS/cm @ 25°C);   DO: 8.3 (mg/L);   temperature: 18 °C
hardness (mg CaC03/L): 797;   colour: colourless;   salinity (ppt): 0

Sample holding time: 2 days  (must be ≤ 5 days)
Sample storage: 4 ± 2°C in darkness

Test vessel: 385 mL plastic vessels
Test volume: 150 mL

Sample pre-treatment: The sample was not filtered or pH adjusted prior to or during testing
The sample was pre-aerated for 0 minutes (rate of 37.5 ± 12.5 mL/min.L-1)
The hardness of the sample was not adjusted (mg CaCO3/L) prior to or during
testing

Loading density: One daphnid/15 mL (must ≤ 1 organism/15 mL)
Control water: Moderately hard reconstituted water supplemented with vitamin B12 (2 µg/L)

and Na2SeO4 (2 µg/L)

The hardness of the control/dilution water was 82 mg CaCO3/L
Test concentrations: Undiluted sample plus a negative control

Test replicates: Three replicates per treatment, 10 daphnids per replicate
Feeding: None

Aeration: None
Measurements: pH, conductivity, dissolved oxygen and temperature at test initiation and

termination
Lighting: Cool white fluorescent lights

Photoperiod: 16h light:8h dark
Test temperature: 10 ± 2°C

Note: Outlined sections are protocol deviations explained on the comment page 

Test Conditions
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Client: TEC164
Reference: 1617-0091-01-DAS

Endpoint: Mortality, % mortality at 48-h
Immobility, % immobility at 48-h

Test validity: The control had 100% survival (must ≥ 90%)
Control had 0% abnormal behaviour (must ≤ 10%), e.g. immobility 

Reference toxicant: 48-h test with NaCl initiated September 12 2016 current results
(48-h LC50 and 95% confidence limits) = 0.73 (0.68-0.78) log (g/L NaCl)
historical results:
(48-h LC50 and 95% confidence limits) = 0.73 (0.64-0.83) log (g/L NaCl)

Note: Outlined sections are protocol deviations explained on the comment page 

Test Conditions
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Client: TEC164
Reference: 1617-0091-01-DAS

Test Log:

2016/09/19 0 1530
2016/09/20 1 1045
2016/09/21 2 0920

Chemistry: 
Conc (%) control 100
replicate a b c a b c

Day pH (units)
0 8.0 8.0 8.0 7.7 7.7 7.7
2 7.7 7.8 7.8 8.1 8.2 8.2

Conductivity (µS/cm @ 25°C)
0 338 339 342 1732 1738 1748
2 322 325 329 1712 1733 1741

Dissolved Oxygen (mg/L)
0 9.3 9.2 9.2 9.4 9.5 9.4
2 9.0 9.1 9.1 9.2 9.2 9.3

Temperature (oC)
0 12 12 12 11 11 11
2 12 12 12 12 12 12

Biology:
Conc (%) control 100
replicate a b c a b c

Day Number Alive and Behavior (behavior is in brackets) 
1 10 10 10 10 10 10
2 10 10 10 10(1D) 10 10(4D)

Notes: F, floating; I, immobile; B, stuck on bubble; D, caught in debris

Mortality (%)
2 0 0 0 0 0 0

Immobility (%)
2 0 0 0 0 0 0

JW/EP
JW

Date Technician

EP

Day Time

Test Data
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Client: TEC164
Reference: 1617-0091-01-DAS

Test Result Comments:
None

Data Analysis:
None

Protocol Deviations:
The test temperature was 10 ± 2°C, as requested by the client

Comments/Statistics



MAXXAM JOB #: B681622
Received: 2016/09/20, 09:53

CERTIFICATE OF ANALYSIS

Your P.O. #: 441369

Report Date: 2016/09/30
Report #: R2272928

Version: 1 - Final

Attention:Chris Stroich

TECK COAL LIMITED
Bag Service 2000
421 Pine Avenue
Sparwood, BC
CANADA          V0B 2G0

WLC AWTFSite Location:

Sample Matrix: Water
# Samples Received: 2

Analytical MethodLaboratory Method
Date
Analyzed

Date
ExtractedQuantityAnalyses

EPS 1 RM14 2nd  edEENVSOP-001542016/09/21N/A2Daphnia magna Single Concentration-100%

2016/09/21N/A2Technician Time - Customer Service

Reference Method suffix “m” indicates test methods incorporate validated modifications from specific reference methods to improve performance.

* RPDs calculated using raw data. The rounding of final results may result in the apparent difference.

Encryption Key

Please direct all questions regarding this Certificate of Analysis to your Project Manager.
Micheline Piche, Project Manager
Email: MPiche@maxxam.ca
Phone# (780) 577-7100
==================================================================== 
This report has been generated and distributed using a secure automated process.
Maxxam has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per section 5.10.2 of ISO/IEC 17025:2005(E), 
signing the reports.  For Service Group specific validation please refer to the Validation Signature Page. 
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Maxxam Job #: B681622
Report Date: 2016/09/30

TECK COAL LIMITED

WLC AWTFSite Location:

Your P.O. #: 441369
Sampler Initials: GF

RESULTS OF CHEMICAL ANALYSES OF  WATER

N/A = Not Applicable

RDL = Reportable Detection Limit

8405411N/AATTACHEDATTACHED%Mortality

Daphnia Magna Bioassay

ONSITE0.011.01.0hrHours of Labour

Industrial - Calculated

QC BatchRDL
WL_WLCI_SP01_2016

0919_N
WL_BFWB_OUT_SP21

_20160919_N
UNITS

2016/09/19
 08:00

2016/09/19
 09:00

Sampling Date

PO0618PO0617Maxxam ID
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Maxxam Job #: B681622
Report Date: 2016/09/30

TECK COAL LIMITED

WLC AWTFSite Location:

Your P.O. #: 441369
Sampler Initials: GF

GENERAL COMMENTS

Each temperature is the average of up to three cooler temperatures taken at receipt

2.3°CPackage 1

Results relate only to the items tested.
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Maxxam Analytics International Corporation o/a Maxxam Analytics    Edmonton: 9331 - 48th Street T6B 2R4     Telephone (780)577-7100   Fax (780)450-4187



Maxxam Job #: B681622
Report Date: 2016/09/30

TECK COAL LIMITED

WLC AWTFSite Location:

Your P.O. #: 441369
Sampler Initials: GF

VALIDATION SIGNATURE PAGE

The analytical data and all QC contained in this report were reviewed and validated by the following individual(s).

Joshua Baker, B.Sc., Senior Analyst

Maxxam has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per section 5.10.2 of ISO/IEC
17025:2005(E), signing the reports.  For Service Group specific validation please refer to the Validation Signature Page.

Page 4 of 4

Maxxam Analytics International Corporation o/a Maxxam Analytics    Edmonton: 9331 - 48th Street T6B 2R4     Telephone (780)577-7100   Fax (780)450-4187



RESULTS OF DAPHNIA MAGNA SINGLE CONCENTRATION-100%

TECK COAL LIMITED, Sparwood 3248Client :

Client Project Name & Number:

Job Number: B681622

WLC AWTF Sample Number: PO0617-01

Test Result:

Statistical Method:048 hrs Mortality %

Mean percent mortality: Sample Control         0          0

2-6°C

1 L

Sep 19, 2016 09:00 AM

Analysis Start :

End :

Sep 21, 2016 09:06 AM

Sep 23, 2016 08:26 AM

ClearDescription:

Sample Collected By:

Sample Received: Volume Received:

Sample Collected:

Dissolved Oxygen: 10.3 mg/L

Temperature :

pH: 7.6

1453 µS/cm

15 °C

800 mg CaCO 3/L

N/AGF

Sep 20, 2016 09:53 AM

Sample Conductance:

Hardness:

Site Collection:

2 °CTemp.Upon Arrival:

Storage:

Sampling Method : N/A

Sample Name : WL_BFWB_OUT_SP21_20160919_N Sample Matrix : Water

Sample Prior to Analysis:

0000100

0000100

0000100

00000

00000

00000

48 hrs48 hrs48 hrs48 hrs % vol/vol

Immobility
(%)

Immobility
(#)

Mortality
(%)

Mortality
(#)

 Concentration

7.216147.91900008.416547.720100

7.415657.92000008.416518.220100

7.515348.02000008.416478.120100

7.53798.02000007.83747.9200

7.53847.82000007.83737.9200

7.83768.11900007.83727.8200

48 hrs48 hrs48 hr48 hrs24 hrs24 hrs24 hrs24 hrsStartStartStartStart % vol/vol

Dissolved
Oxygen
(mg/L)

Conductivity
(uS/cm)

pH
(pH)

Temperature
(°C)

Immobility
(%)

Immobility
(#)

Mortality
(%)

Mortality
(#)

Dissolved
Oxygen
(mg/L)

Conductivity
(uS/cm)

pH
(pH)

Temperature
(°C)

 Concentration

Other parameters available on request.160 mg/L CaCO3Hardness:

City of Edmonton dechlorinated tap waterCulture/Control/Dilution Water:

NoneComments :

Test concentration :

Photoperiod :

Pre-aeration Time : Rate of Pre-aeration :

Test Hardness Adjusted :

0,0,0,100,100,100 (% vol/vol)

25-50 mL/min/L

No

16:8 (light: dark)

30 min

Test pH Adjusted: No

15.0 mL/Daphnia

Total # of Organisms Used :

Vessel Volume :Test Volume : 150 mL

Test Temperature :

Organisms per Vessel : 10

60

Loading Density :

20 ± 2 °C

225 mL

Test Conditions

Culture Temperature :

Pseudokirchnriella and YTC at a ratio of 2 mL/L of culture daily. New cultures weekly, 63 daphnids
distributed into 6 culture vessels and 3 reproductive vessels.

% Mortality within 7 days :

23.9<24 hrs

3.2

Time To First Brood :

Daphnia magna

8 Days

Average Brood Size :

16:8 (light: dark)

Source : In House Culture

20 ± 2 °C

Culture Diet

Culture Photoperiod :

Test Organism :

Age at Test Initiation :

www.maxxam.caMaxxam Analytics 9331 - 48th Street, Edmonton, Alberta  T6B 2R4  Tel: (780) 577-7100  Fax: (780) 450-4187
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RESULTS OF DAPHNIA MAGNA SINGLE CONCENTRATION-100%

TECK COAL LIMITED, Sparwood 3248Client :

Client Project Name & Number:

Job Number: B681622

WLC AWTF Sample Number: PO0617-01

0,1.25,2.5,5,10,20 g/L6.59 (5.17, 8.40) g/L Concentration :Historical Mean LC50 (warning limits) :

Binomial7.07 (5.00, 10.0)g/L Statistical Method :Test Endpoint 48 hrs LC50 (95% confidence interval) :

Sep 12, 2016Test Date:Sodium ChlorideReference chemical:

NoneMethod Deviations:

EPS 1/RM/14Test Method

The results contained in this report refer only to the testing of the sample submitted. This report may not be reproduced, except in its
entirety, without the written approval of the laboratory.

Note:

Date: Sep 30, 2016 06:18 PM

Analyst :

Verified By :

Andrea Rowe, Aynura Rakhmangulova, Chelsea Tessier, Natasha Mouck

Joshua Baker, Senior Analyst

www.maxxam.caMaxxam Analytics 9331 - 48th Street, Edmonton, Alberta  T6B 2R4  Tel: (780) 577-7100  Fax: (780) 450-4187
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ATTN:  Thomas Davidson Received: 2016/09/20
Teck Coal Ltd. Report Date: 2016/09/29
15 Km North HWY 43 Version: FINAL
Sparwood, British Columbia
Canada  V0B 2G0  

TEC164
1617-0102
PO 411634

Senior Verifier

Test Report
Client:
Reference:
Billing:



Trout (Single Concentration)  
Test Report

Page 1 of 14

Client: TEC164
Reference: 1617-0102-01-TRS

Client: Teck Coal Ltd.; operation WLC AWTF

Sample: WL_BFWB_OUT_SP21_20160919_N

Collection: collected on 2016/09/19 at 0900 by not given
Receipt: received on 2016/09/20 at 1030 by MC

Containers:

Description: type: water,  collection method: grab

Test:  started on 2016/09/21 ; ended on 2016/09/25

Result:

Sample Client Mortality Comment
Code (%)

control lab control 0
100% 0 none 

received 4 x 20 L carboys / 4 x 1 L bottles at 7 °C, in good 
condition with no seals and no initials

The test data and results are authorized and verified correct.

WL_BFWB_OUT_SP21_2
0160919_N

Senior Verifier
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Result Summary



Trout (Single Concentration)  
Test Report

Page 2 of 14

Client: TEC164
Reference: 1617-0102-01-TRS

Method: Biological Test Method: Reference Method for Determining Acute Lethality of 
Effluents to Rainbow Trout, 2000. Environment Canada, EPS 1/RM/13. 
Second Edition (2000; amended May 2007 and February 2016).

Test type: Trout 96-h Static Acute Test (WTR-ME-041)
Species: Oncorhynchus mykiss

Organism source: Miracle Springs (Batch 20160824TR)
Acclimation: 28 days (must be > 2 weeks)

Stock mortality: 0% (seven days preceding testing)

Sample initial chemistry: pH: 7.6;   EC: 1894 (µS/cm @ 25°C);   DO: 7.5 (mg/L);   temperature: 19 °C
hardness (mg CaC03/L): 885;   colour: colourless;   salinity (ppt): 0

Sample holding time: 2 days  (must be ≤ 5 days)
Sample storage: 4 ± 2°C in darkness

Test vessel: The test was conducted in 22 L plastic pails with polyethylene liners 
Test volume: 20 Litres (depth of solution in each test vessel  ≥15cm)

Sample pre-treatment: All test solutions and controls were pre-aerated for 30 minutes at 6.5 ±1 mL/min/L
Dissolved oxygen in full strength sample was 9 mg/L after pre-aeration
The sample was not filtered or pH adjusted prior to or during testing

Loading density: 0.16 g/Litre (must be ≤ 0.5 g/Litre)
Control water: Dechlorinated City of Calgary water acclimated to test conditions

Test concentrations: Undiluted sample plus a negative control
Test replicates: One replicate per treatment; 10 fish per replicate

Feeding: Fish are not fed 24 hours before test initiation and no feeding during test
Measurements: pH, conductivity, dissolved oxygen and temperature measured at test

initiation and termination
Aeration: All treatments aerated at 6.5 ±1 mL/min/L by oil-free compressed air

passed through airline tubes connected to disposable air stones 
Lighting: Overhead full spectrum fluorescent lights

Photoperiod: 16h light:8h dark
Test temperature: 15 ± 1°C

Endpoint: Mortality, % mortality at 96-h
Test validity: The control had 100% survival (must ≥ 90%)

The control had 0 percent (%) stressed behaviour (must ≤ 10%)
Reference toxicant: 96-h test with Potassium Chloride (KCl) initiated September 16, 2016; current results

(96-h LC50 and 95% confidence limits) = 0.51 (0.45-0.57) log (g/L KCl)
historical results: 
(96-h LC50 and 95% confidence limits) = 0.51 (0.36-0.66) log (g/L KCl)

Note: Outlined sections are protocol deviations explained on the comment page; v/v, volume per volume

Test Conditions



Trout (Single Concentration)  
Test Report

Page 3 of 14

Client: TEC164
Reference: 1617-0102-01-TRS

Test Log:

0 1455
1 0740
2 0805
3 1020
4 1100

Chemistry:
Conc. (%) control 100

Day

0 7.6 7.8
4 8.1 8.2

Conductivity (µS/cm @ 25°C)
0 341 1755
4 366 1645

Dissolved Oxygen (mg/L)
0 9.1 9.0
4 8.6 8.7

0 15 15
4 15 15

Number Alive (In brackets number stressed):
Conc. (%) control 100

Day
0 10 10
1 10 10
2 10 10
3 10 10
4 10 10

4 0 0

4 0 0

2016/09/21 JN
2016/09/22 JW

Date Day Time Technician

pH (units)

Temperature (oC)

Mortality (%)

2016/09/24 JW
2016/09/23 LC

2016/09/25 ML/EP

Stressed (%)

Test Data



Trout (Single Concentration)  
Test Report

Page 4 of 14

Client: TEC164
Reference: 1617-0102-01-TRS

Biology Summary Tables:

1 3.3 0.4 control 3.2
2 3.1 0.4
3 2.9 0.3
4 3.0 0.3
5 2.8 0.3
6 2.8 0.3
7 3.0 0.3
8 3.0 0.4
9 2.8 0.3
10 2.7 0.2

average 2.9 0.3
sd 0.2 0.1

cv(%) 6.0 19.8
Notes: nd, not done; na, not applicable; 
sd, standard deviation; cv(%), coefficient 
of variation

Test Result Comments:
None

Data Analysis:
None

Protocol Deviations:
None

Length (cm)
Wet 

Weight(g)
Sample

Group Wet 
Weight (g)

Control 
Fish

Test Data

Comments/Statistics



Daphnia  (Single Concentration)
Test Report 

Page 5 of 14

Client: TEC164
Reference: 1617-0102-01-DAS

Client: Teck Coal Ltd.; operation WLC AWTF

Sample: WL_BFWB_OUT_SP21_20160919_N

Collection: collected on 2016/09/19 at 0900 by not given
Receipt: received on 2016/09/20 at 1030 by MC

Containers:

Description: type: water,  collection method: grab

Test: started on 2016/09/20 ; ended on 2016/09/22

Result:

Sample Client Comment    
Code Mortality (%)  Immobility (%)

control lab control 0 0   
100 0 0 none

Notes: sd, sample standard deviation; cv, coefficient of variation; nd, not done; na, not applicable;

 

 

Senior Verifier

Average

received 4 x 20 L carboys / 4 x 1 L bottles at 7 °C, in 
good condition with no seals and no initials

The test data and results are authorized and verified correct.

WL_BFWB_OUT_SP21
_20160919_N
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Result Summary



Daphnia  (Single Concentration)
Test Report 

Page 6 of 14

Client: TEC164
Reference: 1617-0102-01-DAS

Method: Biological Test method: Reference Method for Determining Acute Lethality of 
Effluents to Daphnia magna , 2000. Environ. Can., EPS 1/RM/14. 
Second Edition. (December 2000; amended February 2016)

Test type: Daphnia  48-h Static Acute Test (WTR-ME-015)
Species: Daphnia magna

Age: < 24 hours old 
Organism source: in-house culture

Stock mortality: 0%
Culture brood data: 9 days to first brood

23 neonates per average brood

Sample initial chemistry: pH: 7.6;   EC: 1894 (µS/cm @ 25°C);   DO: 7.5 (mg/L);   temperature: 19 °C
hardness (mg CaC03/L): 885;   colour: colourless;   salinity (ppt): 0

Sample holding time: 1 day  (must be ≤ 5 days)
Sample storage: 4 ± 2°C in darkness

Test vessel: 385 mL plastic vessels
Test volume: 150 mL

Sample pre-treatment: The sample was not filtered or pH adjusted prior to or during testing
The sample was pre-aerated for 20 minutes (rate of 37.5 ± 12.5 mL/min.L-1)
The hardness of the sample was not adjusted (mg CaCO3/L) prior to or during
testing

Loading density: One daphnid/15 mL (must ≤ 1 organism/15 mL)
Control water: Moderately hard reconstituted water supplemented with vitamin B12 (2 µg/L)

and Na2SeO4 (2 µg/L)

The hardness of the control/dilution water was 84 mg CaCO3/L
Test concentrations: Undiluted sample plus a negative control

Test replicates: Three replicates per treatment, 10 daphnids per replicate
Feeding: None

Aeration: None
Measurements: pH, conductivity, dissolved oxygen and temperature at test initiation and

termination
Lighting: Cool white fluorescent lights

Photoperiod: 16h light:8h dark
Test temperature: 20 ± 2°C

Note: Outlined sections are protocol deviations explained on the comment page 

Test Conditions

 



Daphnia  (Single Concentration)
Test Report 

Page 7 of 14

Client: TEC164
Reference: 1617-0102-01-DAS

Endpoint: Mortality, % mortality at 48-h
Immobility, % immobility at 48-h

Test validity: The control had 100% survival (must ≥ 90%)
Control had 0% abnormal behaviour (must ≤ 10%), e.g. immobility 

Reference toxicant: 48-h test with NaCl initiated September 12 2016 current results
(48-h LC50 and 95% confidence limits) = 0.73 (0.68-0.78) log (g/L NaCl)
historical results:
(48-h LC50 and 95% confidence limits) = 0.73 (0.64-0.83) log (g/L NaCl)

Note: Outlined sections are protocol deviations explained on the comment page 

Test Conditions



Daphnia  (Single Concentration)
Test Report 

Page 8 of 14

Client: TEC164
Reference: 1617-0102-01-DAS

Test Log:

2016/09/20 0 1420
2016/09/21 1 0915
2016/09/22 2 0900

Chemistry: 
Conc (%) control 100
replicate a b c a b c

Day pH (units)
0 7.8 7.8 7.8 7.8 7.9 7.9
2 7.8 7.9 7.9 8.0 8.0 8.0

Conductivity (µS/cm @ 25°C)
0 332 339 344 1905 1932 1940
2 315 324 332 1751 1722 1699

Dissolved Oxygen (mg/L)
0 8.1 8.1 8.1 8.3 8.3 8.3
2 7.8 7.8 7.9 7.9 7.9 7.9

Temperature (oC)
0 19 19 19 19 19 19
2 20 20 20 20 20 20

Biology:
Conc (%) control 100
replicate a b c a b c

Day Number Alive and Behavior (behavior is in brackets) 
1 10 10 10 10 10 10
2 10 10 10 10 10 10(1D)

Notes: F, floating; I, immobile; B, stuck on bubble; D, caught in debris

Mortality (%)
2 0 0 0 0 0 0

Immobility (%)
2 0 0 0 0 0 0

EP/JW

Date Technician

HS/JW

Day Time

JW

Test Data



Daphnia  (Single Concentration)
Test Report 
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Client: TEC164
Reference: 1617-0102-01-DAS

Test Result Comments:
None

Data Analysis:
None

Protocol Deviations:
None

Comments/Statistics



Daphnia  (Single Concentration)
Test Report 
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Client: TEC164
Reference: 1617-0102-01-DAS

Client: Teck Coal Ltd.; operation WLC AWTF

Sample: WL_BFWB_OUT_SP21_20160919_N

Collection: collected on 2016/09/19 at 0900 by not given
Receipt: received on 2016/09/20 at 1030 by MC

Containers:

Description: type: water,  collection method: grab

Test: started on 2016/09/20 ; ended on 2016/09/22

Result:

Sample Client Comment    
Code Mortality (%)  Immobility (%)

control lab control 0 0   
100 0 0 none

Notes: sd, sample standard deviation; cv, coefficient of variation; nd, not done; na, not applicable;

 

 

received 4 x 20 L carboys / 4 x 1 L bottles at 7 °C, in 
good condition with no seals and no initials

Average

The test data and results are authorized and verified correct.

Senior Verifier
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Daphnia  (Single Concentration)
Test Report 

Page 11 of 14

Client: TEC164
Reference: 1617-0102-01-DAS

Method: Biological Test method: Reference Method for Determining Acute Lethality of 
Effluents to Daphnia magna , 2000. Environ. Can., EPS 1/RM/14. 
Second Edition. (December 2000; amended February 2016)

Test type: Daphnia  48-h Static Acute Test (WTR-ME-015)
Species: Daphnia magna

Age: < 24 hours old 
Organism source: in-house culture

Stock mortality: 0%
Culture brood data: 10 days to first brood

23 neonates per average brood

Sample initial chemistry: pH: 7.6;   EC: 1894 (µS/cm @ 25°C);   DO: 7.5 (mg/L);   temperature: 19 °C
hardness (mg CaC03/L): 885;   colour: colourless;   salinity (ppt): 0

Sample holding time: 1 day  (must be ≤ 5 days)
Sample storage: 4 ± 2°C in darkness

Test vessel: 385 mL plastic vessels
Test volume: 150 mL

Sample pre-treatment: The sample was not filtered or pH adjusted prior to or during testing
The sample was pre-aerated for 20 minutes (rate of 37.5 ± 12.5 mL/min.L-1)
The hardness of the sample was not adjusted (mg CaCO3/L) prior to or during
testing

Loading density: One daphnid/15 mL (must ≤ 1 organism/15 mL)
Control water: Moderately hard reconstituted water supplemented with vitamin B12 (2 µg/L)

and Na2SeO4 (2 µg/L)

The hardness of the control/dilution water was 84 mg CaCO3/L
Test concentrations: Undiluted sample plus a negative control

Test replicates: Three replicates per treatment, 10 daphnids per replicate
Feeding: None

Aeration: None
Measurements: pH, conductivity, dissolved oxygen and temperature at test initiation and

termination
Lighting: Cool white fluorescent lights

Photoperiod: 16h light:8h dark
Test temperature: 10 ± 3°C

Note: Outlined sections are protocol deviations explained on the comment page 

Test Conditions

 



Daphnia  (Single Concentration)
Test Report 

Page 12 of 14

Client: TEC164
Reference: 1617-0102-01-DAS

Endpoint: Mortality, % mortality at 48-h
Immobility, % immobility at 48-h

Test validity: The control had 100% survival (must ≥ 90%)
Control had 0% abnormal behaviour (must ≤ 10%), e.g. immobility 

Reference toxicant: 48-h test with NaCl initiated September 12 2016 current results
(48-h LC50 and 95% confidence limits) = 0.73 (0.68-0.78) log (g/L NaCl)
historical results:
(48-h LC50 and 95% confidence limits) = 0.73 (0.64-0.83) log (g/L NaCl)

Note: Outlined sections are protocol deviations explained on the comment page 

Test Conditions



Daphnia  (Single Concentration)
Test Report 
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Client: TEC164
Reference: 1617-0102-01-DAS

Test Log:

2016/09/20 0 1430
2016/09/21 1 0915
2016/09/22 2 0920

Chemistry: 
Conc (%) control 100
replicate a b c a b c

Day pH (units)
0 7.8 7.8 7.8 7.8 7.8 7.8
2 7.8 7.9 7.9 8.1 8.2 8.2

Conductivity (µS/cm @ 25°C)
0 338 343 343 1916 1936 1954
2 313 339 339 1810 1808 1828

Dissolved Oxygen (mg/L)
0 9.3 9.3 9.3 9.4 9.5 9.5
2 9.1 9.2 9.1 9.1 9.2 9.0

Temperature (oC)
0 11 11 11 11 11 11
2 13 12 13 13 12 13

Biology:
Conc (%) control 100
replicate a b c a b c

Day Number Alive and Behavior (behavior is in brackets) 
1 10 10 10 10 10 10
2 10 10 10 10 10 10(1D)

Notes: F, floating; I, immobile; B, stuck on bubble; D, caught in debris

Mortality (%)
2 0 0 0 0 0 0

Immobility (%)
2 0 0 0 0 0 0

EP/JW
JW

Date Day Time Technician

HS/JW

Test Data



Daphnia  (Single Concentration)
Test Report 

Page 14 of 14

Client: TEC164
Reference: 1617-0102-01-DAS

Test Result Comments:
None

Data Analysis:
None

Protocol Deviations:
The test temperature was 10 ± 3°C, as requested by the client

Comments/Statistics



MAXXAM JOB #: B684204
Received: 2016/09/27, 09:27

CERTIFICATE OF ANALYSIS

Your Project #: WLC AWTF
Your C.O.C. #: 20160926-ACUTETOXICI

Report Date: 2016/10/04
Report #: R2274818

Version: 1 - Final

Attention:Chris Stroich

TECK COAL LIMITED
Bag Service 2000
421 Pine Avenue
Sparwood, BC
CANADA          V0B 2G0

Sample Matrix: Water
# Samples Received: 2

Analytical MethodLaboratory Method
Date
Analyzed

Date
ExtractedQuantityAnalyses

EPS 1 RM14 2nd  edEENVSOP-001542016/09/28N/A2Daphnia magna Single Concentration-100%

2016/09/28N/A2Technician Time - Customer Service

Reference Method suffix “m” indicates test methods incorporate validated modifications from specific reference methods to improve performance.

* RPDs calculated using raw data. The rounding of final results may result in the apparent difference.

Encryption Key

Please direct all questions regarding this Certificate of Analysis to your Project Manager.
Micheline Piche, Project Manager
Email: MPiche@maxxam.ca
Phone# (780) 577-7100
==================================================================== 
This report has been generated and distributed using a secure automated process.
Maxxam has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per section 5.10.2 of ISO/IEC 17025:2005(E), 
signing the reports.  For Service Group specific validation please refer to the Validation Signature Page. 

Total Cover Pages : 1
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Maxxam Job #: B684204
Report Date: 2016/10/04

TECK COAL LIMITED
Client Project #: WLC AWTF

RESULTS OF CHEMICAL ANALYSES OF  WATER
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Maxxam Job #: B684204
Report Date: 2016/10/04

TECK COAL LIMITED
Client Project #: WLC AWTF

GENERAL COMMENTS

Each temperature is the average of up to three cooler temperatures taken at receipt

5.0°CPackage 1

Results relate only to the items tested.
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Maxxam Job #: B684204
Report Date: 2016/10/04

TECK COAL LIMITED
Client Project #: WLC AWTF

VALIDATION SIGNATURE PAGE

The analytical data and all QC contained in this report were reviewed and validated by the following individual(s).

Amanda Dwyer, Project Manager Assistant

Joshua Baker, B.Sc., Senior Analyst

Maxxam has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per section 5.10.2 of ISO/IEC
17025:2005(E), signing the reports.  For Service Group specific validation please refer to the Validation Signature Page.
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RESULTS OF DAPHNIA MAGNA SINGLE CONCENTRATION-100%

TECK COAL LIMITED, Sparwood 3248Client :

Client Project Name & Number:

Job Number: B684204

- WLC AWTF Sample Number: PP5578-01

Test Result:

Statistical Method:0%48 hrs Mortality %

Mean percent mortality: Sample Control         0          0

2-6°C

1 L

Sep 26, 2016 09:00 AM

Analysis Start :

End :

Sep 28, 2016 10:36 AM

Sep 30, 2016 10:32 AM

ClearDescription:

Sample Collected By:

Sample Received: Volume Received:

Sample Collected:

Dissolved Oxygen: 9.2 mg/L

Temperature :

pH: 7.6

1642 µS/cm

19 °C

400 mg CaCO 3/L

N/AN/A

Sep 27, 2016 09:27 AM

Sample Conductance:

Hardness:

Site Collection:

5 °CTemp.Upon Arrival:

Storage:

Sampling Method : N/A

Sample Name : WL_BFWB_OUT_SP21_20160926_N Sample Matrix : Water

Sample Prior to Analysis:

60.0600100

10.0100100

30.0300100

00000

00000

00000

48 hrs48 hrs48 hrs48 hrs % vol/vol

Immobility
(%)

Immobility
(#)

Mortality
(%)
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(#)
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7.416267.82000008.416817.720100

7.216497.72000008.416827.720100

7.416077.82000008.416747.720100

7.43768.12000007.73728.1200

7.53908.32000007.73728.1200

7.53748.02000007.73688.0200

48 hrs48 hrs48 hr48 hrs24 hrs24 hrs24 hrs24 hrsStartStartStartStart % vol/vol

Dissolved
Oxygen
(mg/L)
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Other parameters available on request.160 mg/L CaCO3Hardness:

City of Edmonton dechlorinated tap waterCulture/Control/Dilution Water:

NoneComments :

Test concentration :

Photoperiod :

Pre-aeration Time : Rate of Pre-aeration :

Test Hardness Adjusted :

0,0,0,100,100,100 (% vol/vol)

25-50 mL/min/L

No

16:8 (light: dark)

30 min

Test pH Adjusted: No

15.0 mL/Daphnia

Total # of Organisms Used :

Vessel Volume :Test Volume : 150 mL

Test Temperature :

Organisms per Vessel : 10

60

Loading Density :

20 ± 2 °C

225 mL

Test Conditions

Culture Temperature :

Pseudokirchnriella and YTC at a ratio of 2 mL/L of culture daily. New cultures weekly, 63 daphnids
distributed into 6 culture vessels and 3 reproductive vessels.

% Mortality within 7 days :

20.7<24 hrs

0

Time To First Brood :

Daphnia magna

8 Days

Average Brood Size :

16:8 (light: dark)

Source : In House Culture

20 ± 2 °C

Culture Diet

Culture Photoperiod :

Test Organism :

Age at Test Initiation :
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RESULTS OF DAPHNIA MAGNA SINGLE CONCENTRATION-100%

TECK COAL LIMITED, Sparwood 3248Client :

Client Project Name & Number:

Job Number: B684204

- WLC AWTF Sample Number: PP5578-01

0,1.25,2.5,5,10,20 g/L6.59 (5.17, 8.40) g/L Concentration :Historical Mean LC50 (warning limits) :

Binomial7.07 (5.00, 10.0)g/L Statistical Method :Test Endpoint 48 hrs LC50 (95% confidence interval) :

Sep 23, 2016Test Date:Sodium ChlorideReference chemical:

NoneMethod Deviations:

EPS 1/RM/14Test Method

The results contained in this report refer only to the testing of the sample submitted. This report may not be reproduced, except in its
entirety, without the written approval of the laboratory.

Note:

Date: Oct 04, 2016 11:24 AM

Analyst :

Verified By :

Andrea Rowe, Aynura Rakhmangulova

Joshua Baker, Senior Analyst
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ATTN:  Thomas Davidson Received: 2016/09/27
Teck Coal Ltd. Report Date: 2016/10/05
15 Km North HWY 43 Version: FINAL
Sparwood, British Columbia
Canada  V0B 2G0  

TEC164
1617-0144
PO 411634

Senior Verifier

Test Report
Client:
Reference:
Billing:



Trout (Single Concentration)  
Test Report

Page 1 of 14

Client: TEC164
Reference: 1617-0144-01-TRS

Client: Teck Coal Ltd.; operation WLC AWTF

Sample: WL_BFWB_OUT_SP21_20160926_N

Collection: collected on 2016/09/26 at 0900 by not given
Receipt: received on 2016/09/27 at 1410 by MC

Containers:

Description: type: water,  collection method: grab

Test:  started on 2016/09/28 ; ended on 2016/10/02

Result:

Sample Client Mortality Comment
Code (%)

control lab control 0
100% 0 none 

Senior Verifier

received 4 x 20 L carboys / 4 x 1 L bottle at 13 °C, in good 
condition with no seals and no initials

The test data and results are authorized and verified correct.
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Result Summary



Trout (Single Concentration)  
Test Report

Page 2 of 14

Client: TEC164
Reference: 1617-0144-01-TRS

Method: Biological Test Method: Reference Method for Determining Acute Lethality of 
Effluents to Rainbow Trout, 2000. Environment Canada, EPS 1/RM/13. 
Second Edition (2000; amended May 2007 and February 2016).

Test type: Trout 96-h Static Acute Test (WTR-ME-041)
Species: Oncorhynchus mykiss

Organism source: Miracle Springs (Batch 20160824TR)
Acclimation: 35 days (must be > 2 weeks)

Stock mortality: 0% (seven days preceding testing)

Sample initial chemistry: pH: 7.7;   EC: 1875 (µS/cm @ 25°C);   DO: 9.4 (mg/L);   temperature: 16 °C
hardness (mg CaC03/L): 654;   colour: colourless;   salinity (ppt): 0

Sample holding time: 2 days  (must be ≤ 5 days)
Sample storage: 4 ± 2°C in darkness

Test vessel: The test was conducted in 22 L plastic pails with polyethylene liners 
Test volume: 20 Litres (depth of solution in each test vessel  ≥15cm)

Sample pre-treatment: All test solutions and controls were pre-aerated for 30 minutes at 6.5 ±1 mL/min/L
Dissolved oxygen in full strength sample was 9 mg/L after pre-aeration
The sample was not filtered or pH adjusted prior to or during testing

Loading density: 0.19 g/Litre (must be ≤ 0.5 g/Litre)
Control water: Dechlorinated City of Calgary water acclimated to test conditions

Test concentrations: Undiluted sample plus a negative control
Test replicates: One replicate per treatment; 10 fish per replicate

Feeding: Fish are not fed 24 hours before test initiation and no feeding during test
Measurements: pH, conductivity, dissolved oxygen and temperature measured at test

initiation and termination
Aeration: All treatments aerated at 6.5 ±1 mL/min/L by oil-free compressed air

passed through airline tubes connected to disposable air stones 
Lighting: Overhead full spectrum fluorescent lights

Photoperiod: 16h light:8h dark
Test temperature: 15 ± 1°C

Endpoint: Mortality, % mortality at 96-h
Test validity: The control had 100% survival (must ≥ 90%)

The control had 0 percent (%) stressed behaviour (must ≤ 10%)
Reference toxicant: 96-h test with Potassium Chloride (KCl) initiated September 16, 2016; current results

(96-h LC50 and 95% confidence limits) = 0.51 (0.45-0.57) log (g/L KCl)
historical results: 
(96-h LC50 and 95% confidence limits) = 0.51 (0.36-0.66) log (g/L KCl)

Note: Outlined sections are protocol deviations explained on the comment page; v/v, volume per volume

Test Conditions



Trout (Single Concentration)  
Test Report
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Client: TEC164
Reference: 1617-0144-01-TRS

Test Log:

0 1200
1 0900
2 1040
3 1210
4 0900

Chemistry:
Conc. (%) control 100

Day

0 7.9 7.9
4 7.9 8.1

Conductivity (µS/cm @ 25°C)
0 463 1834
4 464 1699

Dissolved Oxygen (mg/L)
0 8.9 9.0
4 8.7 8.8

0 15 15
4 15 14

Number Alive (In brackets number stressed):
Conc. (%) control 100

Day
0 10 10
1 10 10
2 10 10
3 10 10
4 10 10

4 0 0

4 0 0
Stressed (%)

2016/10/01 JN
2016/09/30 JN

2016/10/02 HS

pH (units)

Temperature (oC)

Mortality (%)

2016/09/28 JN
2016/09/29 LC

Date Day Time Technician

Test Data



Trout (Single Concentration)  
Test Report

Page 4 of 14

Client: TEC164
Reference: 1617-0144-01-TRS

Biology Summary Tables:

1 3.2 0.3 control 3.8
2 3.1 0.4
3 3.2 0.3
4 3.2 0.3
5 3.2 0.4
6 3.2 0.5
7 3.1 0.4
8 3.5 0.4
9 3.2 0.4
10 3.1 0.4

average 3.2 0.4
sd 0.1 0.1

cv(%) 3.6 16.6
Notes: nd, not done; na, not applicable; 
sd, standard deviation; cv(%), coefficient 
of variation

Test Result Comments:
None

Data Analysis:
None

Protocol Deviations:
None

Group Wet 
Weight (g)

Control 
Fish

Length (cm)
Wet 

Weight(g)
Sample

Test Data

Comments/Statistics



Daphnia  (Single Concentration)
Test Report 
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Client: TEC164
Reference: 1617-0144-01-DAS

Client: Teck Coal Ltd.; operation WLC AWTF

Sample: WL_BFWB_OUT_SP21_20160926_N

Collection: collected on 2016/09/26 at 0900 by not given
Receipt: received on 2016/09/27 at 1410 by MC

Containers:

Description: type: water,  collection method: grab

Test: started on 2016/09/27 ; ended on 2016/09/29

Result:

Sample Client Comment    
Code Mortality (%)  Immobility (%)

control lab control 0 0   
100 0 0 none

Notes: sd, sample standard deviation; cv, coefficient of variation; nd, not done; na, not applicable;

 

 

Senior Verifier

Average

received 4 x 20 L carboys / 4 x 1 L bottle at 13 °C, in 
good condition with no seals and no initials

The test data and results are authorized and verified correct.

WL_BFWB_OUT_SP21
_20160926_N

0

25

50

75

100

control 100

Re
sp

on
se

 (%
)

Concentration (%) Mortality

Immobility

Result Summary



Daphnia  (Single Concentration)
Test Report 
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Client: TEC164
Reference: 1617-0144-01-DAS

Method: Biological Test method: Reference Method for Determining Acute Lethality of 
Effluents to Daphnia magna , 2000. Environ. Can., EPS 1/RM/14. 
Second Edition. (December 2000; amended February 2016)

Test type: Daphnia  48-h Static Acute Test (WTR-ME-015)
Species: Daphnia magna

Age: < 24 hours old 
Organism source: in-house culture

Stock mortality: 0%
Culture brood data: 8 days to first brood

24 neonates per average brood

Sample initial chemistry: pH: 7.7;   EC: 1875 (µS/cm @ 25°C);   DO: 9.4 (mg/L);   temperature: 16 °C
hardness (mg CaC03/L): 654;   colour: colourless;   salinity (ppt): 0

Sample holding time: 1 day  (must be ≤ 5 days)
Sample storage: 4 ± 2°C in darkness

Test vessel: 385 mL plastic vessels
Test volume: 150 mL

Sample pre-treatment: The sample was not filtered or pH adjusted prior to or during testing
The sample was pre-aerated for 20 minutes (rate of 37.5 ± 12.5 mL/min.L-1)
The hardness of the sample was not adjusted (mg CaCO3/L) prior to or during
testing

Loading density: One daphnid/15 mL (must ≤ 1 organism/15 mL)
Control water: Moderately hard reconstituted water supplemented with vitamin B12 (2 µg/L)

and Na2SeO4 (2 µg/L)

The hardness of the control/dilution water was 83 mg CaCO3/L
Test concentrations: Undiluted sample plus a negative control

Test replicates: Three replicates per treatment, 10 daphnids per replicate
Feeding: None

Aeration: None
Measurements: pH, conductivity, dissolved oxygen and temperature at test initiation and

termination
Lighting: Cool white fluorescent lights

Photoperiod: 16h light:8h dark
Test temperature: 20 ± 2°C

Note: Outlined sections are protocol deviations explained on the comment page 

Test Conditions

 



Daphnia  (Single Concentration)
Test Report 
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Client: TEC164
Reference: 1617-0144-01-DAS

Endpoint: Mortality, % mortality at 48-h
Immobility, % immobility at 48-h

Test validity: The control had 100% survival (must ≥ 90%)
Control had 0% abnormal behaviour (must ≤ 10%), e.g. immobility 

Reference toxicant: 48-h test with NaCl initiated September 26, 2016 current results
(48-h LC50 and 95% confidence limits) = 0.70 (0.68-0.73) log (g/L NaCl)
historical results:
(48-h LC50 and 95% confidence limits) = 0.73 (0.64-0.83) log (g/L NaCl)

Note: Outlined sections are protocol deviations explained on the comment page 

Test Conditions



Daphnia  (Single Concentration)
Test Report 
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Client: TEC164
Reference: 1617-0144-01-DAS

Test Log:

2016/09/27 0 1500
2016/09/28 1 1130
2016/09/29 2 1100

Chemistry: 
Conc (%) control 100
replicate a b c a b c

Day pH (units)
0 7.8 7.8 7.9 8.1 8.2 8.2
2 7.8 7.8 7.8 7.9 7.9 7.9

Conductivity (µS/cm @ 25°C)
0 318 321 321 1853 1870 1885
2 316 333 334 1783 1803 1834

Dissolved Oxygen (mg/L)
0 7.8 7.8 8.0 8.1 8.2 8.2
2 7.8 7.9 8.0 8.0 8.0 8.0

Temperature (oC)
0 18 18 18 18 18 18
2 19 19 19 19 19 19

Biology:
Conc (%) control 100
replicate a b c a b c

Day Number Alive and Behavior (behavior is in brackets) 
1 10 10 10 10 10 10
2 10 10 10 10 (3D) 10 (4D) 10 (3D)

Notes: F, floating; I, immobile; B, stuck on bubble; D, caught in debris

Mortality (%)
2 0 0 0 0 0 0

Immobility (%)
2 0 0 0 0 0 0

JW
HS/JW

Date Technician

EP

Day Time

Test Data



Daphnia  (Single Concentration)
Test Report 
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Client: TEC164
Reference: 1617-0144-01-DAS

Test Result Comments:
None

Data Analysis:
None

Protocol Deviations:
None

Comments/Statistics



Daphnia  (Single Concentration)
Test Report 
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Client: TEC164
Reference: 1617-0144-01-DAS

Client: Teck Coal Ltd.; operation WLC AWTF

Sample: WL_BFWB_OUT_SP21_20160926_N

Collection: collected on 2016/09/26 at 0900 by not given
Receipt: received on 2016/09/27 at 1410 by MC

Containers:

Description: type: water,  collection method: grab

Test: started on 2016/09/27 ; ended on 2016/09/29

Result:

Sample Client Comment    
Code Mortality (%)  Immobility (%)

control lab control 0 0   
100 0 0 none

Notes: sd, sample standard deviation; cv, coefficient of variation; nd, not done; na, not applicable;

 

 

received 4 x 20 L carboys / 4 x 1 L bottle at 13 °C, in 
good condition with no seals and no initials

Average

The test data and results are authorized and verified correct.

Senior Verifier

WL_BFWB_OUT_SP21
_20160926_N

0

25

50

75

100

control 100

Re
sp

on
se

 (%
)

Concentration (%) Mortality

Immobility

Result Summary



Daphnia  (Single Concentration)
Test Report 
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Client: TEC164
Reference: 1617-0144-01-DAS

Method: Biological Test method: Reference Method for Determining Acute Lethality of 
Effluents to Daphnia magna , 2000. Environ. Can., EPS 1/RM/14. 
Second Edition. (December 2000; amended February 2016)

Test type: Daphnia  48-h Static Acute Test (WTR-ME-015)
Species: Daphnia magna

Age: < 24 hours old 
Organism source: in-house culture

Stock mortality: 0%
Culture brood data: 10 days to first brood

25 neonates per average brood

Sample initial chemistry: pH: 7.7;   EC: 1875 (µS/cm @ 25°C);   DO: 9.4 (mg/L);   temperature: 16 °C
hardness (mg CaC03/L): 654;   colour: colourless;   salinity (ppt): 0

Sample holding time: 1 day  (must be ≤ 5 days)
Sample storage: 4 ± 2°C in darkness

Test vessel: 385 mL plastic vessels
Test volume: 150 mL

Sample pre-treatment: The sample was not filtered or pH adjusted prior to or during testing
The sample was pre-aerated for 20 minutes (rate of 37.5 ± 12.5 mL/min.L-1)
The hardness of the sample was not adjusted (mg CaCO3/L) prior to or during
testing

Loading density: One daphnid/15 mL (must ≤ 1 organism/15 mL)
Control water: Moderately hard reconstituted water supplemented with vitamin B12 (2 µg/L)

and Na2SeO4 (2 µg/L)

The hardness of the control/dilution water was 83 mg CaCO3/L
Test concentrations: Undiluted sample plus a negative control

Test replicates: Three replicates per treatment, 10 daphnids per replicate
Feeding: None

Aeration: None
Measurements: pH, conductivity, dissolved oxygen and temperature at test initiation and

termination
Lighting: Cool white fluorescent lights

Photoperiod: 16h light:8h dark
Test temperature: 10 ± 2°C

Note: Outlined sections are protocol deviations explained on the comment page 

Test Conditions

 



Daphnia  (Single Concentration)
Test Report 
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Client: TEC164
Reference: 1617-0144-01-DAS

Endpoint: Mortality, % mortality at 48-h
Immobility, % immobility at 48-h

Test validity: The control had 100% survival (must ≥ 90%)
Control had 0% abnormal behaviour (must ≤ 10%), e.g. immobility 

Reference toxicant: 48-h test with NaCl initiated September 26, 2016 current results
(48-h LC50 and 95% confidence limits) = 0.70 (0.68-0.73) log (g/L NaCl)
historical results:
(48-h LC50 and 95% confidence limits) = 0.73 (0.64-0.83) log (g/L NaCl)

Note: Outlined sections are protocol deviations explained on the comment page 

Test Conditions



Daphnia  (Single Concentration)
Test Report 
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Client: TEC164
Reference: 1617-0144-01-DAS

Test Log:

2016/09/27 0 1500
2016/09/28 1 1130
2016/09/29 2 1100

Chemistry: 
Conc (%) control 100
replicate a b c a b c

Day pH (units)
0 7.8 7.8 7.9 7.5 7.5 7.6
2 7.7 7.7 7.7 8.1 8.1 8.1

Conductivity (µS/cm @ 25°C)
0 320 320 328 1922 1939 1932
2 336 328 330 1862 1883 1896

Dissolved Oxygen (mg/L)
0 8.3 8.3 8.4 9.5 9.5 9.5
2 9.2 9.2 9.0 9.1 8.9 9.2

Temperature (oC)
0 11 11 11 11 11 11
2 12 12 12 12 12 12

Biology:
Conc (%) control 100
replicate a b c a b c

Day Number Alive and Behavior (behavior is in brackets) 
1 10 10 10 10 10 10
2 10 10 10 10 10 10

Notes: F, floating; I, immobile; B, stuck on bubble; D, caught in debris

Mortality (%)
2 0 0 0 0 0 0

Immobility (%)
2 0 0 0 0 0 0

HS/JW
JW

Date Day Time Technician

EP

Test Data



Daphnia  (Single Concentration)
Test Report 
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Client: TEC164
Reference: 1617-0144-01-DAS

Test Result Comments:
None

Data Analysis:
None

Protocol Deviations:
The test temperature was 10 ± 2°C, as requested by the client

Comments/Statistics



MAXXAM JOB #: B687115
Received: 2016/10/04, 09:57

CERTIFICATE OF ANALYSIS

Your P.O. #: 441369
Your Project #: WLC AWTF
Your C.O.C. #: 20161003-ACUTETOXICI

Report Date: 2016/10/07
Report #: R2278036

Version: 1 - Final

Attention:Chris Stroich

TECK COAL LIMITED
Bag Service 2000
421 Pine Avenue
Sparwood, BC
CANADA          V0B 2G0

Sample Matrix: SURFACE WATER
# Samples Received: 2

Analytical MethodLaboratory Method
Date
Analyzed

Date
ExtractedQuantityAnalyses

EPS 1 RM14 2nd  edEENVSOP-001542016/10/05N/A2Daphnia magna Single Concentration-100%

2016/10/05N/A2Technician Time - Customer Service

Reference Method suffix “m” indicates test methods incorporate validated modifications from specific reference methods to improve performance.

* RPDs calculated using raw data. The rounding of final results may result in the apparent difference.

Encryption Key

Please direct all questions regarding this Certificate of Analysis to your Project Manager.
Micheline Piche, Project Manager
Email: MPiche@maxxam.ca
Phone# (780) 577-7100
==================================================================== 
This report has been generated and distributed using a secure automated process.
Maxxam has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per section 5.10.2 of ISO/IEC 17025:2005(E), 
signing the reports.  For Service Group specific validation please refer to the Validation Signature Page. 
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Maxxam Job #: B687115
Report Date: 2016/10/07

TECK COAL LIMITED
Client Project #: WLC AWTF
Your P.O. #: 441369

RESULTS OF CHEMICAL ANALYSES OF  SURFACE WATER

N/A = Not Applicable

RDL = Reportable Detection Limit

8423218N/AATTACHEDATTACHED%Mortality

Daphnia Magna Bioassay

ONSITE0.011.01.0hrHours of Labour

Industrial - Calculated

QC BatchRDL
WL_BFWB_OUT_SP21

_20161003_N
WL_WLCL_SP01_2016

1003_N
UNITS

20161003-ACUTETOXI20161003-ACUTETOXICOC Number

2016/10/03
 09:00

2016/10/03
 08:00

Sampling Date

PR4493PR4492Maxxam ID
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Maxxam Job #: B687115
Report Date: 2016/10/07

TECK COAL LIMITED
Client Project #: WLC AWTF
Your P.O. #: 441369

GENERAL COMMENTS

Each temperature is the average of up to three cooler temperatures taken at receipt

2.3°CPackage 1

Results relate only to the items tested.
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Maxxam Job #: B687115
Report Date: 2016/10/07

TECK COAL LIMITED
Client Project #: WLC AWTF
Your P.O. #: 441369

VALIDATION SIGNATURE PAGE

The analytical data and all QC contained in this report were reviewed and validated by the following individual(s).

Joshua Baker, B.Sc., Senior Analyst

Maxxam has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per section 5.10.2 of ISO/IEC
17025:2005(E), signing the reports.  For Service Group specific validation please refer to the Validation Signature Page.
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RESULTS OF DAPHNIA MAGNA SINGLE CONCENTRATION-100%

TECK COAL LIMITED, Sparwood 3248Client :

Client Project Name & Number:

Job Number: B687115

- WLC AWTF Sample Number: PR4493-01

Test Result:

Statistical Method:048 hrs Mortality %

Mean percent mortality: Sample Control         0          0

2-6°C

1 L

Oct 03, 2016 09:00 AM

Analysis Start :

End :

Oct 05, 2016 10:55 AM

Oct 07, 2016 10:10 AM

clearDescription:

Sample Collected By:

Sample Received: Volume Received:

Sample Collected:

Dissolved Oxygen: 10.1 mg/L

Temperature :

pH: 7.5

1486 µS/cm

15 °C

800 mg CaCO 3/L

N/AN/A

Oct 04, 2016 09:57 AM

Sample Conductance:

Hardness:

Site Collection:

2 °CTemp.Upon Arrival:

Storage:

Sampling Method : Grab

Sample Name : WL_BFWB_OUT_SP21_20161003_N Sample Matrix : SURFACE WATER

Sample Prior to Analysis:

0000100

10.0100100

0000100

00000

00000

00000

48 hrs48 hrs48 hrs48 hrs % vol/vol

Immobility
(%)

Immobility
(#)

Mortality
(%)

Mortality
(#)

 Concentration

8.016087.62020.02008.117087.721100

8.015897.72000008.117087.621100

8.015707.82000008.016997.721100

8.03788.02000007.73777.9210

8.23888.11900007.73778.0210

8.13788.02000007.73778.0210

48 hrs48 hrs48 hr48 hrs24 hrs24 hrs24 hrs24 hrsStartStartStartStart % vol/vol

Dissolved
Oxygen
(mg/L)

Conductivity
(uS/cm)

pH
(pH)

Temperature
(°C)

Immobility
(%)

Immobility
(#)

Mortality
(%)

Mortality
(#)

Dissolved
Oxygen
(mg/L)

Conductivity
(uS/cm)

pH
(pH)

Temperature
(°C)

 Concentration

Other parameters available on request.180 mg/L CaCO3Hardness:

City of Edmonton dechlorinated tap waterCulture/Control/Dilution Water:

NoneComments :

Test concentration :

Photoperiod :

Pre-aeration Time : Rate of Pre-aeration :

Test Hardness Adjusted :

0,0,0,100,100,100 (% vol/vol)

25-50 mL/min/L

No

16:8 (light: dark)

30 min

Test pH Adjusted: No

15.0 mL/Daphnia

Total # of Organisms Used :

Vessel Volume :Test Volume : 150 mL

Test Temperature :

Organisms per Vessel : 10

60

Loading Density :

20 ± 2 °C

225 mL

Test Conditions

Culture Temperature :

Pseudokirchnriella and YTC at a ratio of 2 mL/L of culture daily. New cultures weekly, 63 daphnids
distributed into 6 culture vessels and 3 reproductive vessels.

% Mortality within 7 days :

25.1<24 hrs

1.6

Time To First Brood :

Daphnia magna

8 Days

Average Brood Size :

16:8 (light: dark)

Source : In House Culture

20 ± 2 °C

Culture Diet

Culture Photoperiod :

Test Organism :

Age at Test Initiation :

www.maxxam.caMaxxam Analytics 9331 - 48th Street, Edmonton, Alberta  T6B 2R4  Tel: (780) 577-7100  Fax: (780) 450-4187
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RESULTS OF DAPHNIA MAGNA SINGLE CONCENTRATION-100%

TECK COAL LIMITED, Sparwood 3248Client :

Client Project Name & Number:

Job Number: B687115

- WLC AWTF Sample Number: PR4493-01

0,1.25,2.5,5,10,20 g/L6.59 (5.17, 8.40) g/L Concentration :Historical Mean LC50 (warning limits) :

Binomial7.07 (5.00, 10.0)g/L Statistical Method :Test Endpoint 48 hrs LC50 (95% confidence interval) :

Sep 23, 2016Test Date:Sodium ChlorideReference chemical:

NoneMethod Deviations:

EPS 1/RM/14Test Method

The results contained in this report refer only to the testing of the sample submitted. This report may not be reproduced, except in its
entirety, without the written approval of the laboratory.

Note:

Date: Oct 07, 2016 03:13 PM

Analyst :

Verified By :

Aynura Rakhmangulova, Chelsea Tessier, Natasha Mouck

Joshua Baker, Senior Analyst

www.maxxam.caMaxxam Analytics 9331 - 48th Street, Edmonton, Alberta  T6B 2R4  Tel: (780) 577-7100  Fax: (780) 450-4187
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ATTN:  Thomas Davidson Received: 2016/10/04

Teck Coal Ltd. Report Date: 2016/10/17

15 Km North HWY 43 Version: FINAL

Sparwood, British Columbia

Canada  V0B 2G0  

TEC164

1617-0166

411634

Senior Verifier

Test Report
Client:

Reference:

Billing:



Trout (Single Concentration)  
Test Report

Page 1 of 14

Client: TEC164
Reference: 1617-0166-01-TRS

Client: Teck Coal Ltd.; operation WLC AWTF

Sample: WL_BFWB_OUT_SP21_20161003_N

Collection: collected on 2016/10/03 at 0900 by not given
Receipt: received on 2016/10/04 at 1200 by MC

Containers:

Description: type: water,  collection method: grab

Test:  started on 2016/10/05 ; ended on 2016/10/09

Result:

Sample Client Mortality Comment
Code (%)

control lab control 0
100% 0 none 

Senior Verifier

received 4 x 20 L carboy / 4 x 1 L bottle at 12 °C, in good 
condition with no seals and no initials

The test data and results are authorized and verified correct.

WL_BFWB_OUT_SP21_
20161003_N

0
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control 100

M
or

ta
lit

y 
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Concentration (%)

 

Result Summary



Trout (Single Concentration)  
Test Report

Page 2 of 14

Client: TEC164
Reference: 1617-0166-01-TRS

Method: Biological Test Method: Reference Method for Determining Acute Lethality of 
Effluents to Rainbow Trout, 2000. Environment Canada, EPS 1/RM/13. 
Second Edition (2000; amended May 2007 and February 2016).

Test type: Trout 96-h Static Acute Test (WTR-ME-041)
Species: Oncorhynchus mykiss

Organism source: Miracle Springs (Batch 20160824TR)
Acclimation: 42 days (must be > 2 weeks)

Stock mortality: 0.5% (seven days preceding testing)

Sample initial chemistry: pH: 7.8;   EC: 1828 (µS/cm @ 25°C);   DO: 8.9 (mg/L);   temperature: 19 °C
hardness (mg CaC03/L): 965;   colour: colourless;   salinity (ppt): 0

Sample holding time: 2 days  (must be ≤ 5 days)
Sample storage: 4 ± 2°C in darkness

Test vessel: The test was conducted in 22 L plastic pails with polyethylene liners 
Test volume: 20 Litres (depth of solution in each test vessel  ≥15cm)

Sample pre-treatment: All test solutions and controls were pre-aerated for 30 minutes at 6.5 ±1 mL/min/L
Dissolved oxygen in full strength sample was 9 mg/L after pre-aeration
The sample was not filtered or pH adjusted prior to or during testing

Loading density: 0.155 g/Litre (must be ≤ 0.5 g/Litre)
Control water: Dechlorinated City of Calgary water acclimated to test conditions

Test concentrations: Undiluted sample plus a negative control
Test replicates: One replicate per treatment; 10 fish per replicate

Feeding: Fish are not fed 24 hours before test initiation and no feeding during test
Measurements: pH, conductivity, dissolved oxygen and temperature measured at test

initiation and termination
Aeration: All treatments aerated at 6.5 ±1 mL/min/L by oil-free compressed air

passed through airline tubes connected to disposable air stones 
Lighting: Overhead full spectrum fluorescent lights

Photoperiod: 16h light:8h dark
Test temperature: 15 ± 1°C

Endpoint: Mortality, % mortality at 96-h
Test validity: The control had 100% survival (must ≥ 90%)

The control had 0 percent (%) stressed behaviour (must ≤ 10%)
Reference toxicant: 96-h test with Potassium Chloride (KCl) initiated September 16, 2016; current results

(96-h LC50 and 95% confidence limits) = 0.51 (0.45-0.57) log (g/L KCl)
historical results: 
(96-h LC50 and 95% confidence limits) = 0.51 (0.36-0.66) log (g/L KCl)

Note: Outlined sections are protocol deviations explained on the comment page; v/v, volume per volume

Test Conditions



Trout (Single Concentration)  
Test Report

Page 3 of 14

Client: TEC164
Reference: 1617-0166-01-TRS

Test Log:

0 1030
1 0800
2 1000
3 1115
4 1200

Chemistry:
Conc. (%) control 100

Day

0 7.5 7.8
4 8.2 8.2

Conductivity (µS/cm @ 25°C)
0 476 1837
4 470 1701

Dissolved Oxygen (mg/L)
0 8.9 9.0
4 8.5 8.7

0 14 14
4 14 14

Number Alive (In brackets number stressed):
Conc. (%) control 100

Day
0 10 10
1 10 10
2 10 10
3 10 10
4 10 10

4 0 0

4 0 0
Stressed (%)

2016/10/08 EP
2016/10/07 EP

2016/10/09 LC

pH (units)

Temperature (oC)

Mortality (%)

2016/10/05 EP
2016/10/06 ML

Date Day Time Technician

Test Data



Trout (Single Concentration)  
Test Report

Page 4 of 14

Client: TEC164
Reference: 1617-0166-01-TRS

Biology Summary Tables:

1 2.7 0.2 control 3.1
2 2.8 0.2
3 3.5 0.4
4 2.9 0.2
5 3.1 0.3
6 3.2 0.3
7 3.1 0.3
8 3.1 0.3
9 3.4 0.5
10 3.2 0.4

average 3.1 0.3
sd 0.2 0.1

cv(%) 8.0 32.1
Notes: nd, not done; na, not applicable; 
sd, standard deviation; cv(%), coefficient 
of variation

Test Result Comments:
None

Data Analysis:
None

Protocol Deviations:
None

Group Wet 
Weight (g)

Control 
Fish

Length (cm)
Wet 

Weight(g)
Sample

Test Data

Comments/Statistics



Daphnia  (Single Concentration)
Test Report 

Page 5 of 14

Client: TEC164
Reference: 1617-0166-01-DAS

Client: Teck Coal Ltd.; operation WLC AWTF

Sample: WL_BFWB_OUT_SP21_20161003_N

Collection: collected on 2016/10/03 at 0900 by not given
Receipt: received on 2016/10/04 at 1200 by MC

Containers:

Description: type: water,  collection method: grab

Test: started on 2016/10/04 ; ended on 2016/10/06

Result:

Sample Client Comment    
Code Mortality (%)  Immobility (%)

control lab control 0 0   
100 7 20 none

Notes: sd, sample standard deviation; cv, coefficient of variation; nd, not done; na, not applicable;

 

 

Senior Verifier

Average

received 4 x 20 L carboy / 4 x 1 L bottle at 12 °C, in 
good condition with no seals and no initials

The test data and results are authorized and verified correct.

WL_BFWB_OUT_SP21
_20161003_N
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25

50

75

100

control 100
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Concentration (%) Mortality
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Result Summary



Daphnia  (Single Concentration)
Test Report 

Page 6 of 14

Client: TEC164
Reference: 1617-0166-01-DAS

Method: Biological Test method: Reference Method for Determining Acute Lethality of 
Effluents to Daphnia magna , 2000. Environ. Can., EPS 1/RM/14. 
Second Edition. (December 2000; amended February 2016)

Test type: Daphnia  48-h Static Acute Test (WTR-ME-015)
Species: Daphnia magna

Age: < 24 hours old 
Organism source: in-house culture

Stock mortality: 0%
Culture brood data: 8 days to first brood

26 neonates per average brood

Sample initial chemistry: pH: 7.8;   EC: 1828 (µS/cm @ 25°C);   DO: 8.9 (mg/L);   temperature: 19 °C
hardness (mg CaC03/L): 965;   colour: colourless;   salinity (ppt): 0

Sample holding time: 1 day  (must be ≤ 5 days)
Sample storage: 4 ± 2°C in darkness

Test vessel: 375 mL glass vessels
Test volume: 150 mL

Sample pre-treatment: The sample was not filtered or pH adjusted prior to or during testing
The sample was pre-aerated for 20 minutes (rate of 37.5 ± 12.5 mL/min.L-1)
The hardness of the sample was not adjusted (mg CaCO3/L) prior to or during
testing

Loading density: One daphnid/15 mL (must ≤ 1 organism/15 mL)
Control water: Moderately hard reconstituted water supplemented with vitamin B12 (2 µg/L)

and Na2SeO4 (2 µg/L)

The hardness of the control/dilution water was 84 mg CaCO3/L
Test concentrations: Undiluted sample plus a negative control

Test replicates: Three replicates per treatment, 10 daphnids per replicate
Feeding: None

Aeration: None
Measurements: pH, conductivity, dissolved oxygen and temperature at test initiation and

termination
Lighting: Cool white fluorescent lights

Photoperiod: 16h light:8h dark
Test temperature: 20 ± 2°C

Note: Outlined sections are protocol deviations explained on the comment page 

Test Conditions

 



Daphnia  (Single Concentration)
Test Report 

Page 7 of 14

Client: TEC164
Reference: 1617-0166-01-DAS

Endpoint: Mortality, % mortality at 48-h
Immobility, % immobility at 48-h

Test validity: The control had 100% survival (must ≥ 90%)
Control had 0% abnormal behaviour (must ≤ 10%), e.g. immobility 

Reference toxicant: 48-h test with NaCl initiated September 26, 2016 current results
(48-h LC50 and 95% confidence limits) = 0.70 (0.68-0.73) log (g/L NaCl)
historical results:
(48-h LC50 and 95% confidence limits) = 0.73 (0.64-0.83) log (g/L NaCl)

Note: Outlined sections are protocol deviations explained on the comment page 

Test Conditions



Daphnia  (Single Concentration)
Test Report 

Page 8 of 14

Client: TEC164
Reference: 1617-0166-01-DAS

Test Log:

2016/10/04 0 1415
2016/10/05 1 0915
2016/10/06 2 0900

Chemistry: 
Conc (%) control 100
replicate a b c a b c

Day pH (units)
0 7.8 7.8 7.8 8.1 8.2 8.1
2 7.9 7.8 7.8 7.8 7.8 7.8

Conductivity (µS/cm @ 25°C)
0 312 320 320 1815 1840 1851
2 317 315 315 1696 1768 1721

Dissolved Oxygen (mg/L)
0 8.2 8.2 8.2 8.3 8.3 8.3
2 8.2 8.1 8.2 8.2 8.2 8.2

Temperature (oC)
0 18 18 18 18 18 18
2 18 19 18 18 18 18

Biology:
Conc (%) control 100
replicate a b c a b c

Day Number Alive and Behavior (behavior is in brackets) 
1 10 10 10 10 10 10
2 10 10 10 10 (3I, 3D) 10 (1D) 8 (1I)

Notes: F, floating; I, immobile; B, stuck on bubble; D, caught in debris

Mortality (%)
2 0 0 0 0 0 20

Immobility (%)
2 0 0 0 30 0 30

ML
ML

Date Technician

ML/JW

Day Time

Test Data



Daphnia  (Single Concentration)
Test Report 

Page 9 of 14

Client: TEC164
Reference: 1617-0166-01-DAS

Test Result Comments:
None

Data Analysis:
None

Protocol Deviations:
None

Comments/Statistics



Daphnia  (Single Concentration)
Test Report 

Page 10 of 14

Client: TEC164
Reference: 1617-0166-01-DAS

Client: Teck Coal Ltd.; operation WLC AWTF

Sample: WL_BFWB_OUT_SP21_20161003_N

Collection: collected on 2016/10/03 at 0900 by not given
Receipt: received on 2016/10/04 at 1200 by MC

Containers:

Description: type: water,  collection method: grab

Test: started on 2016/10/04 ; ended on 2016/10/06

Result:

Sample Client Comment    
Code Mortality (%)  Immobility (%)

control lab control 0 0   
100 0 0 none

Notes: sd, sample standard deviation; cv, coefficient of variation; nd, not done; na, not applicable;

 

 

received 4 x 20 L carboy / 4 x 1 L bottle at 12 °C, in 
good condition with no seals and no initials

Average

The test data and results are authorized and verified correct.

Senior Verifier

WL_BFWB_OUT_SP21
_20161003_N
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Result Summary



Daphnia  (Single Concentration)
Test Report 

Page 11 of 14

Client: TEC164
Reference: 1617-0166-01-DAS

Method: Biological Test method: Reference Method for Determining Acute Lethality of 
Effluents to Daphnia magna , 2000. Environ. Can., EPS 1/RM/14. 
Second Edition. (December 2000; amended February 2016)

Test type: Daphnia  48-h Static Acute Test (WTR-ME-015)
Species: Daphnia magna

Age: < 24 hours old 
Organism source: in-house culture

Stock mortality: 0%
Culture brood data: 8 days to first brood

26 neonates per average brood

Sample initial chemistry: pH: 7.8;   EC: 1828 (µS/cm @ 25°C);   DO: 8.9 (mg/L);   temperature: 19 °C
hardness (mg CaC03/L): 965;   colour: colourless;   salinity (ppt): 0

Sample holding time: 1 day  (must be ≤ 5 days)
Sample storage: 4 ± 2°C in darkness

Test vessel: 375 mL glass vessels
Test volume: 150 mL

Sample pre-treatment: The sample was not filtered or pH adjusted prior to or during testing
The sample was pre-aerated for 0 minutes (rate of 37.5 ± 12.5 mL/min.L-1)
The hardness of the sample was not adjusted (mg CaCO3/L) prior to or during
testing

Loading density: One daphnid/15 mL (must ≤ 1 organism/15 mL)
Control water: Moderately hard reconstituted water supplemented with vitamin B12 (2 µg/L)

and Na2SeO4 (2 µg/L)

The hardness of the control/dilution water was 84 mg CaCO3/L
Test concentrations: Undiluted sample plus a negative control

Test replicates: Three replicates per treatment, 10 daphnids per replicate
Feeding: None

Aeration: None
Measurements: pH, conductivity, dissolved oxygen and temperature at test initiation and

termination
Lighting: Cool white fluorescent lights

Photoperiod: 16h light:8h dark
Test temperature: 10 ± 2°C

Note: Outlined sections are protocol deviations explained on the comment page 

Test Conditions

 



Daphnia  (Single Concentration)
Test Report 

Page 12 of 14

Client: TEC164
Reference: 1617-0166-01-DAS

Endpoint: Mortality, % mortality at 48-h
Immobility, % immobility at 48-h

Test validity: The control had 100% survival (must ≥ 90%)
Control had 0% abnormal behaviour (must ≤ 10%), e.g. immobility 

Reference toxicant: 48-h test with NaCl initiated September 26, 2016 current results
(48-h LC50 and 95% confidence limits) = 0.70 (0.68-0.73) log (g/L NaCl)
historical results:
(48-h LC50 and 95% confidence limits) = 0.73 (0.64-0.83) log (g/L NaCl)

Note: Outlined sections are protocol deviations explained on the comment page 

Test Conditions



Daphnia  (Single Concentration)
Test Report 

Page 13 of 14

Client: TEC164
Reference: 1617-0166-01-DAS

Test Log:

2016/10/04 0 1415
2016/10/05 1 0915
2016/10/06 2 0900

Chemistry: 
Conc (%) control 100
replicate a b c a b c

Day pH (units)
0 7.8 7.8 7.8 7.6 7.6 7.6
2 7.5 7.5 7.5 7.9 8.0 8.0

Conductivity (µS/cm @ 25°C)
0 310 317 319 1832 1866 1870
2 314 320 323 1782 1818 1830

Dissolved Oxygen (mg/L)
0 8.4 8.4 8.4 9.6 9.6 9.6
2 9.2 9.2 9.2 9.2 9.4 9.4

Temperature (oC)
0 12 12 12 11 11 11
2 12 12 12 12 12 12

Biology:
Conc (%) control 100
replicate a b c a b c

Day Number Alive and Behavior (behavior is in brackets) 
1 10 10 10 10 10 10
2 10 10 10 10 10 10

Notes: F, floating; I, immobile; B, stuck on bubble; D, caught in debris

Mortality (%)
2 0 0 0 0 0 0

Immobility (%)
2 0 0 0 0 0 0

ML
ML

Date Day Time Technician

ML/JW

Test Data



Daphnia  (Single Concentration)
Test Report 
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Client: TEC164
Reference: 1617-0166-01-DAS

Test Result Comments:
None

Data Analysis:
None

Protocol Deviations:
The test was set at 10 ± 2°C as per the client's requets

Comments/Statistics



MAXXAM JOB #: B689625
Received: 2016/10/12, 09:32

CERTIFICATE OF ANALYSIS

Your P.O. #: 441369
Your Project #: WLC AWTF
Your C.O.C. #: 20161011-ACUTE TOXIC

Report Date: 2016/10/24
Report #: R2287962

Version: 1 - Final

Attention:Thomas Davidson

TECK COAL LIMITED
Bag Service 2000
421 Pine Avenue
Sparwood, BC
CANADA          V0B 2G0

Sample Matrix: Water
# Samples Received: 2

Analytical MethodLaboratory Method
Date
Analyzed

Date
ExtractedQuantityAnalyses

EPS 1 RM14 2nd  edEENVSOP-001542016/10/13N/A2Daphnia magna Single Concentration-100%

2016/10/13N/A2Technician Time - Customer Service

Reference Method suffix “m” indicates test methods incorporate validated modifications from specific reference methods to improve performance.

* RPDs calculated using raw data. The rounding of final results may result in the apparent difference.

Encryption Key

Please direct all questions regarding this Certificate of Analysis to your Project Manager.
Micheline Piche, Project Manager
Email: MPiche@maxxam.ca
Phone# (780) 577-7100
==================================================================== 
This report has been generated and distributed using a secure automated process.
Maxxam has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per section 5.10.2 of ISO/IEC 17025:2005(E), 
signing the reports.  For Service Group specific validation please refer to the Validation Signature Page. 

Total Cover Pages : 1
Page 1 of 4
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Maxxam Job #: B689625
Report Date: 2016/10/24

TECK COAL LIMITED
Client Project #: WLC AWTF
Your P.O. #: 441369
Sampler Initials: .

RESULTS OF CHEMICAL ANALYSES OF  WATER

N/A = Not Applicable

RDL = Reportable Detection Limit

8431968N/AATTACHEDATTACHED%Mortality

Daphnia Magna Bioassay

ONSITE0.011.01.0hrHours of Labour

Industrial - Calculated

QC BatchRDL
WL_BFWB_OUT_SP21

_20161011_N
WL_WLCI_SP01_2016

1011_N
UNITS

20161011-ACUTE TOXI20161011-ACUTE TOXICOC Number

2016/10/11
 09:00

2016/10/11
 08:00

Sampling Date

PS9920PS9919Maxxam ID

Page 2 of 4
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Maxxam Job #: B689625
Report Date: 2016/10/24

TECK COAL LIMITED
Client Project #: WLC AWTF
Your P.O. #: 441369
Sampler Initials: .

GENERAL COMMENTS

Each temperature is the average of up to three cooler temperatures taken at receipt

0.3°CPackage 1

Results relate only to the items tested.

Page 3 of 4
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Maxxam Job #: B689625
Report Date: 2016/10/24

TECK COAL LIMITED
Client Project #: WLC AWTF
Your P.O. #: 441369
Sampler Initials: .

VALIDATION SIGNATURE PAGE

The analytical data and all QC contained in this report were reviewed and validated by the following individual(s).

Michelle Hospedales, B.Sc., Senior Analyst

Maxxam has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per section 5.10.2 of ISO/IEC
17025:2005(E), signing the reports.  For Service Group specific validation please refer to the Validation Signature Page.
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RESULTS OF DAPHNIA MAGNA SINGLE CONCENTRATION-100%

TECK COAL LIMITED, Sparwood 3248Client :

Client Project Name & Number:

Job Number: B689625

- WLC AWTF Sample Number: PS9920-01

Test Result:

Statistical Method:048 hrs Mortality %

Mean percent mortality: Sample Control         0          0

2-6°C

1 L

Oct 11, 2016 09:00 AM

Analysis Start :

End :

Oct 13, 2016 11:05 AM

Oct 15, 2016 10:08 AM

colourlessDescription:

Sample Collected By:

Sample Received: Volume Received:

Sample Collected:

Dissolved Oxygen: 10.2 mg/L

Temperature :

pH: 7.7

1592 µS/cm

19 °C

400 mg CaCO 3/L

N/AN/A

Oct 12, 2016 09:32 AM

Sample Conductance:

Hardness:

Site Collection:

0 °CTemp.Upon Arrival:

Storage:

Sampling Method : N/A

Sample Name : WL_BFWB_OUT_SP21_20161011_N Sample Matrix : Water

Sample Prior to Analysis:

0000100

0000100

0000100

00000

00000

00000

48 hrs48 hrs48 hrs48 hrs % vol/vol

Immobility
(%)

Immobility
(#)

Mortality
(%)

Mortality
(#)

 Concentration

8.015818.01900009.015897.919100

8.015598.02000009.115807.919100

8.015428.02000009.015717.819100

8.03938.22000008.03878.3200

8.14038.22000008.03878.3200

8.13918.22000008.03858.3200

48 hrs48 hrs48 hr48 hrs24 hrs24 hrs24 hrs24 hrsStartStartStartStart % vol/vol

Dissolved
Oxygen
(mg/L)

Conductivity
(uS/cm)

pH
(pH)

Temperature
(°C)

Immobility
(%)

Immobility
(#)

Mortality
(%)

Mortality
(#)

Dissolved
Oxygen
(mg/L)

Conductivity
(uS/cm)

pH
(pH)

Temperature
(°C)

 Concentration

Other parameters available on request.160 mg/L CaCO3Hardness:

City of Edmonton dechlorinated tap waterCulture/Control/Dilution Water:

NoneComments :

Test concentration :

Photoperiod :

Pre-aeration Time : Rate of Pre-aeration :

Test Hardness Adjusted :

0,0,0,100,100,100 (% vol/vol)

25-50 mL/min/L

No

16:8 (light: dark)

30 min

Test pH Adjusted: No

15.0 mL/Daphnia

Total # of Organisms Used :

Vessel Volume :Test Volume : 150 mL

Test Temperature :

Organisms per Vessel : 10

60

Loading Density :

20 ± 2 °C

225 mL

Test Conditions

Culture Temperature :

Pseudokirchnriella and YTC at a ratio of 2 mL/L of culture daily. New cultures weekly, 63 daphnids
distributed into 6 culture vessels and 3 reproductive vessels.

% Mortality within 7 days :

24.2<24 hrs

3.2

Time To First Brood :

Daphnia magna

8 Days

Average Brood Size :

16:8 (light: dark)

Source : In House Culture

20 ± 2 °C

Culture Diet

Culture Photoperiod :

Test Organism :

Age at Test Initiation :

www.maxxam.caMaxxam Analytics 9331 - 48th Street, Edmonton, Alberta  T6B 2R4  Tel: (780) 577-7100  Fax: (780) 450-4187
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RESULTS OF DAPHNIA MAGNA SINGLE CONCENTRATION-100%

TECK COAL LIMITED, Sparwood 3248Client :

Client Project Name & Number:

Job Number: B689625

- WLC AWTF Sample Number: PS9920-01

0,1.25,2.5,5,10,20 g/L6.59 (5.17, 8.40) g/L Concentration :Historical Mean LC50 (warning limits) :

Binomial7.07 (5.00, 10.0)g/L Statistical Method :Test Endpoint 48 hrs LC50 (95% confidence interval) :

Oct 09, 2016Test Date:Sodium ChlorideReference chemical:

NoneMethod Deviations:

EPS 1/RM/14Test Method

The results contained in this report refer only to the testing of the sample submitted. This report may not be reproduced, except in its
entirety, without the written approval of the laboratory.

Note:

Date: Oct 24, 2016 11:12 AM

Analyst :

Verified By :

Aynura Rakhmangulova, Chelsea Tessier

Michelle Hospedales, Senior Analyst

www.maxxam.caMaxxam Analytics 9331 - 48th Street, Edmonton, Alberta  T6B 2R4  Tel: (780) 577-7100  Fax: (780) 450-4187
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ATTN:  Thomas Davidson Received: 2016/10/12

Teck Coal Ltd. Report Date: 2016/10/24

15 Km North HWY 43 Version: FINAL

Sparwood, British Columbia

Canada  V0B 2G0  

TEC164

1617-0228

PO 411634

Senior Verifier

Test Report

Client:

Reference:

Billing:



Trout (Single Concentration)  
Test Report

Page 1 of 14

Client: TEC164
Reference: 1617-0228-TRS

Client: Teck Coal Ltd.; operation WLC AWTF

Sample: WL_BFWB_OUT_SP21_20161011_N

Collection: collected on 2016/10/11 at 0900 by AC
Receipt: received on 2016/10/12 at 1100 by MC

Containers:

Description: type: water,  collection method: grab

Test:  started on 2016/10/13 ; ended on 2016/10/17

Result:

Sample Client Mortality Comment
Code (%)

control lab control 0
100% 0 none 

Senior Verifier

received 3  x 20 L carboy / 4 x 1 L bottles at 14 °C, in good 
condition with no seals and no initials

The test data and results are authorized and verified correct.

WL_BFWB_OUT_SP21_
20161011_N
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Result Summary



Trout (Single Concentration)  
Test Report

Page 2 of 14

Client: TEC164
Reference: 1617-0228-TRS

Method: Biological Test Method: Reference Method for Determining Acute Lethality of 
Effluents to Rainbow Trout, 2000. Environment Canada, EPS 1/RM/13. 
Second Edition (2000; amended May 2007 and February 2016).

Test type: Trout 96-h Static Acute Test (WTR-ME-041)
Species: Oncorhynchus mykiss

Organism source: Miracle Springs (Batch 20160824TR)
Acclimation: 50 days (must be > 2 weeks)

Stock mortality: 0% (seven days preceding testing)

Sample initial chemistry: pH: 8.1;   EC: 1825 (µS/cm @ 25°C);   DO: 9.3 (mg/L);   temperature: 15 °C
hardness (mg CaC03/L): 1036;   colour: colourless;   salinity (ppt): 0

Sample holding time: 2 days  (must be ≤ 5 days)
Sample storage: 4 ± 2°C in darkness

Test vessel: The test was conducted in 22 L plastic pails with polyethylene liners 
Test volume: 20 Litres (depth of solution in each test vessel  ≥15cm)

Sample pre-treatment: All test solutions and controls were pre-aerated for 30 minutes at 6.5 ±1 mL/min/L
Dissolved oxygen in full strength sample was 8.6 mg/L after pre-aeration
The sample was not filtered or pH adjusted prior to or during testing

Loading density: 0.195 g/Litre (must be ≤ 0.5 g/Litre)
Control water: Dechlorinated City of Calgary water acclimated to test conditions

Test concentrations: Undiluted sample plus a negative control
Test replicates: One replicate per treatment; 10 fish per replicate

Feeding: Fish are not fed 24 hours before test initiation and no feeding during test
Measurements: pH, conductivity, dissolved oxygen and temperature measured at test

initiation and termination
Aeration: All treatments aerated at 6.5 ±1 mL/min/L by oil-free compressed air

passed through airline tubes connected to disposable air stones 
Lighting: Overhead full spectrum fluorescent lights

Photoperiod: 16h light:8h dark
Test temperature: 15 ± 1°C

Endpoint: Mortality, % mortality at 96-h
Test validity: The control had 100% survival (must ≥ 90%)

The control had 0 percent (%) stressed behaviour (must ≤ 10%)
Reference toxicant: 96-h test with Potassium Chloride (KCl) initiated September 16, 2016; current results

(96-h LC50 and 95% confidence limits) = 0.51 (0.45-0.57) log (g/L KCl)
historical results: 
(96-h LC50 and 95% confidence limits) = 0.51 (0.36-0.66) log (g/L KCl)

Note: Outlined sections are protocol deviations explained on the comment page; v/v, volume per volume

Test Conditions



Trout (Single Concentration)  
Test Report

Page 3 of 14

Client: TEC164
Reference: 1617-0228-TRS

Test Log:

0 1555
1 0930
2 1215
3 1030
4 1140

Chemistry:
Conc. (%) control 100

Day

0 7.5 8.0
4 8.2 8.2

Conductivity (µS/cm @ 25°C)
0 393 1744
4 413 1637

Dissolved Oxygen (mg/L)
0 8.7 8.6
4 8.7 8.8

0 14 14
4 14 14

Number Alive (In brackets number stressed):
Conc. (%) control 100

Day
0 10 10
1 10 10
2 10 10
3 10 10
4 10 10

4 0 0

4 0 0
Stressed (%)

2016/10/16 ML
2016/10/15 JW

2016/10/17 ML/JN

pH (units)

Temperature (oC)

Mortality (%)

2016/10/13 LC/JW
2016/10/14 EP

Date Day Time Technician

Test Data



Trout (Single Concentration)  
Test Report

Page 4 of 14

Client: TEC164
Reference: 1617-0228-TRS

Biology Summary Tables:

1 3.2 0.5 control 3.9
2 3.2 0.4
3 3.4 0.5
4 2.9 0.3
5 3.4 0.4
6 3.0 0.4
7 2.8 0.2
8 3.2 0.4
9 3.0 0.4
10 3.0 0.4

average 3.1 0.4
sd 0.2 0.1

cv(%) 6.5 22.5
Notes: nd, not done; na, not applicable; 
sd, standard deviation; cv(%), coefficient 
of variation

Test Result Comments:
None

Data Analysis:
None

Protocol Deviations:
None

Group Wet 
Weight (g)

Control 
Fish

Length (cm)
Wet 

Weight(g)
Sample

Test Data

Comments/Statistics



Daphnia  (Single Concentration)
Test Report 

Page 5 of 14

Client: TEC164
Reference: 1617-0228-DAS

Client: Teck Coal Ltd.; operation WLC AWTF

Sample: WL_BFWB_OUT_SP21_20161011_N

Collection: collected on 2016/10/11 at 0900 by AC
Receipt: received on 2016/10/12 at 1100 by MC

Containers:

Description: type: water,  collection method: grab

Test: started on 2016/10/12 ; ended on 2016/10/14

Result:

Sample Client Comment    
Code Mortality (%)  Immobility (%)

control lab control 0 0   
100 0 0 none

Notes: sd, sample standard deviation; cv, coefficient of variation; nd, not done; na, not applicable;

 

 

Senior Verifier

Average

received 3  x 20 L carboy / 4 x 1 L bottles at 14 °C, in 
good condition with no seals and no initials

The test data and results are authorized and verified correct.
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Result Summary



Daphnia  (Single Concentration)
Test Report 

Page 6 of 14

Client: TEC164
Reference: 1617-0228-DAS

Method: Biological Test method: Reference Method for Determining Acute Lethality of 
Effluents to Daphnia magna , 2000. Environ. Can., EPS 1/RM/14. 
Second Edition. (December 2000; amended February 2016)

Test type: Daphnia  48-h Static Acute Test (WTR-ME-015)
Species: Daphnia magna

Age: < 24 hours old 
Organism source: in-house culture

Stock mortality: 0%
Culture brood data: 9 days to first brood

19 neonates per average brood

Sample initial chemistry: pH: 8.1;   EC: 1825 (µS/cm @ 25°C);   DO: 9.3 (mg/L);   temperature: 15 °C
hardness (mg CaC03/L): 1036;   colour: colourless;   salinity (ppt): 0

Sample holding time: 1 day  (must be ≤ 5 days)
Sample storage: 4 ± 2°C in darkness

Test vessel: 375 mL glass vessels
Test volume: 150 mL

Sample pre-treatment: The sample was not filtered or pH adjusted prior to or during testing
The sample was pre-aerated for 20 minutes (rate of 37.5 ± 12.5 mL/min.L-1)
The hardness of the sample was not adjusted (mg CaCO3/L) prior to or during
testing

Loading density: One daphnid/15 mL (must ≤ 1 organism/15 mL)
Control water: Moderately hard reconstituted water supplemented with vitamin B12 (2 µg/L)

and Na2SeO4 (2 µg/L)

The hardness of the control/dilution water was 83 mg CaCO3/L
Test concentrations: Undiluted sample plus a negative control

Test replicates: Three replicates per treatment, 10 daphnids per replicate
Feeding: None

Aeration: None
Measurements: pH, conductivity, dissolved oxygen and temperature at test initiation and

termination
Lighting: Cool white fluorescent lights

Photoperiod: 16h light:8h dark
Test temperature: 20 ± 2°C

Note: Outlined sections are protocol deviations explained on the comment page 

Test Conditions

 



Daphnia  (Single Concentration)
Test Report 

Page 7 of 14

Client: TEC164
Reference: 1617-0228-DAS

Endpoint: Mortality, % mortality at 48-h
Immobility, % immobility at 48-h

Test validity: The control had 100% survival (must ≥ 90%)
Control had 0% abnormal behaviour (must ≤ 10%), e.g. immobility 

Reference toxicant: 48-h test with NaCl initiated October 13, 2016 current results
(48-h LC50 and 95% confidence limits) = 0.65 (0.60-0.69) log (g/L NaCl)
historical results:
(48-h LC50 and 95% confidence limits) = 0.73 (0.63-0.82) log (g/L NaCl)

Note: Outlined sections are protocol deviations explained on the comment page 

Test Conditions



Daphnia  (Single Concentration)
Test Report 

Page 8 of 14

Client: TEC164
Reference: 1617-0228-DAS

Test Log:

2016/10/12 0 1545
2016/10/13 1 0915
2016/10/14 2 0930

Chemistry: 
Conc (%) control 100
replicate a b c a b c

Day pH (units)
0 7.9 7.9 7.9 8.1 8.1 8.1
2 7.8 7.8 7.8 7.8 7.9 7.9

Conductivity (µS/cm @ 25°C)
0 308 319 319 1770 1797 1810
2 303 321 321 1621 1696 1751

Dissolved Oxygen (mg/L)
0 8.1 8.1 8.1 8.4 8.5 8.5
2 7.9 7.9 7.9 8.0 7.9 7.9

Temperature (oC)
0 18 18 18 18 18 18
2 19 19 19 19 19 19

Biology:
Conc (%) control 100
replicate a b c a b c

Day Number Alive and Behavior (behavior is in brackets) 
1 10 10 10 10 (10D) 10 (10D) 10 (10D)
2 10 10 10 10 (4D) 10 (2D) 10 (3D)

Notes: F, floating; I, immobile; B, stuck on bubble; D, caught in debris

Mortality (%)
2 0 0 0 0 0 0

Immobility (%)
2 0 0 0 0 0 0

JW
EP

Date Technician

HS/EP

Day Time

Test Data



Daphnia  (Single Concentration)
Test Report 

Page 9 of 14

Client: TEC164
Reference: 1617-0228-DAS

Test Result Comments:
None

Data Analysis:
None

Protocol Deviations:
None

Comments/Statistics



Daphnia  (Single Concentration)
Test Report 

Page 10 of 14

Client: TEC164
Reference: 1617-0228-DAS

Client: Teck Coal Ltd.; operation WLC AWTF

Sample: WL_BFWB_OUT_SP21_20161011_N

Collection: collected on 2016/10/11 at 0900 by AC
Receipt: received on 2016/10/12 at 1100 by MC

Containers:

Description: type: water,  collection method: grab

Test: started on 2016/10/12 ; ended on 2016/10/14

Result:

Sample Client Comment    
Code Mortality (%)  Immobility (%)

control lab control 0 0   
100 0 0 none

Notes: sd, sample standard deviation; cv, coefficient of variation; nd, not done; na, not applicable;

 

 

received 3  x 20 L carboy / 4 x 1 L bottles at 14 °C, in 
good condition with no seals and no initials

Average

The test data and results are authorized and verified correct.

Senior Verifier
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Daphnia  (Single Concentration)
Test Report 

Page 11 of 14

Client: TEC164
Reference: 1617-0228-DAS

Method: Biological Test method: Reference Method for Determining Acute Lethality of 
Effluents to Daphnia magna , 2000. Environ. Can., EPS 1/RM/14. 
Second Edition. (December 2000; amended February 2016)

Test type: Daphnia  48-h Static Acute Test (WTR-ME-015)
Species: Daphnia magna

Age: < 24 hours old 
Organism source: in-house culture

Stock mortality: 0%
Culture brood data: 9 days to first brood

19 neonates per average brood

Sample initial chemistry: pH: 8.1;   EC: 1825 (µS/cm @ 25°C);   DO: 9.3 (mg/L);   temperature: 15 °C
hardness (mg CaC03/L): 1036;   colour: colourless;   salinity (ppt): 0

Sample holding time: 1 day  (must be ≤ 5 days)
Sample storage: 4 ± 2°C in darkness

Test vessel: 375 mL glass vessels
Test volume: 150 mL

Sample pre-treatment: The sample was not filtered or pH adjusted prior to or during testing
The sample was pre-aerated for 20 minutes (rate of 37.5 ± 12.5 mL/min.L-1)
The hardness of the sample was not adjusted (mg CaCO3/L) prior to or during
testing

Loading density: One daphnid/15 mL (must ≤ 1 organism/15 mL)
Control water: Moderately hard reconstituted water supplemented with vitamin B12 (2 µg/L)

and Na2SeO4 (2 µg/L)

The hardness of the control/dilution water was 83 mg CaCO3/L
Test concentrations: Undiluted sample plus a negative control

Test replicates: Three replicates per treatment, 10 daphnids per replicate
Feeding: None

Aeration: None
Measurements: pH, conductivity, dissolved oxygen and temperature at test initiation and

termination
Lighting: Cool white fluorescent lights

Photoperiod: 16h light:8h dark
Test temperature: 10 ± 2°C

Note: Outlined sections are protocol deviations explained on the comment page 

Test Conditions

 



Daphnia  (Single Concentration)
Test Report 

Page 12 of 14

Client: TEC164
Reference: 1617-0228-DAS

Endpoint: Mortality, % mortality at 48-h
Immobility, % immobility at 48-h

Test validity: The control had 100% survival (must ≥ 90%)
Control had 0% abnormal behaviour (must ≤ 10%), e.g. immobility 

Reference toxicant: 48-h test with NaCl initiated October 13, 2016 current results
(48-h LC50 and 95% confidence limits) = 0.65 (0.60-0.69) log (g/L NaCl)
historical results:
(48-h LC50 and 95% confidence limits) = 0.73 (0.63-0.82) log (g/L NaCl)

Note: Outlined sections are protocol deviations explained on the comment page 

Test Conditions



Daphnia  (Single Concentration)
Test Report 

Page 13 of 14

Client: TEC164
Reference: 1617-0228-DAS

Test Log:

2016/10/12 0 1545
2016/10/13 1 0915
2016/10/14 2 0930

Chemistry: 
Conc (%) control 100
replicate a b c a b c

Day pH (units)
0 7.9 7.9 7.9 8.0 8.0 8.0
2 7.7 7.7 7.7 8.0 8.0 8.0

Conductivity (µS/cm @ 25°C)
0 304 315 318 1786 1819 1831
2 320 341 331 1790 1799 1830

Dissolved Oxygen (mg/L)
0 9.7 9.7 9.7 9.8 9.8 9.8
2 9.5 9.5 9.5 8.5 9.5 9.6

Temperature (oC)
0 10 10 10 10 10 11
2 11 11 11 11 11 11

Biology:
Conc (%) control 100
replicate a b c a b c

Day Number Alive and Behavior (behavior is in brackets) 
1 10 10 10 10 10 10
2 10 10 10 10 (5D) 10 (4D) 10 (5D)

Notes: F, floating; I, immobile; B, stuck on bubble; D, caught in debris

Mortality (%)
2 0 0 0 0 0 0

Immobility (%)
2 0 0 0 0 0 0

EP
JW

Date Day Time Technician

HS/EP

Test Data



Daphnia  (Single Concentration)
Test Report 

Page 14 of 14

Client: TEC164
Reference: 1617-0228-DAS

Test Result Comments:
None

Data Analysis:
None

Protocol Deviations:
Testing was conducted at 10 ± 2°C, as requested by the client.

Comments/Statistics



MAXXAM JOB #: B691663
Received: 2016/10/18, 09:16

CERTIFICATE OF ANALYSIS

Your P.O. #: 441369
Your Project #: WLC AWTF
Your C.O.C. #: 20161017-AcuteToxici

Report Date: 2016/10/24
Report #: R2287963

Version: 2 - Final

Attention:Thomas Davidson

TECK COAL LIMITED
Bag Service 2000
421 Pine Avenue
Sparwood, BC
CANADA          V0B 2G0

Sample Matrix: Water
# Samples Received: 2

Analytical MethodLaboratory Method
Date
Analyzed

Date
ExtractedQuantityAnalyses

EPS 1 RM14 2nd  edEENVSOP-001542016/10/18N/A2Daphnia magna Single Concentration-100%

2016/10/18N/A2Technician Time - Customer Service

Reference Method suffix “m” indicates test methods incorporate validated modifications from specific reference methods to improve performance.

* RPDs calculated using raw data. The rounding of final results may result in the apparent difference.

Encryption Key

Please direct all questions regarding this Certificate of Analysis to your Project Manager.
Micheline Piche, Project Manager
Email: MPiche@maxxam.ca
Phone# (780) 577-7100
==================================================================== 
Maxxam has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per section 5.10.2 of ISO/IEC 17025:2005(E), 
signing the reports.  For Service Group specific validation please refer to the Validation Signature Page. 

Total Cover Pages : 1
Page 1 of 4

Maxxam Analytics International Corporation o/a Maxxam Analytics    Edmonton: 9331 - 48th Street T6B 2R4     Telephone (780)577-7100   Fax (780)450-4187



Maxxam Job #: B691663
Report Date: 2016/10/24

TECK COAL LIMITED
Client Project #: WLC AWTF
Your P.O. #: 441369
Sampler Initials: .

RESULTS OF CHEMICAL ANALYSES OF  WATER

N/A = Not Applicable

RDL = Reportable Detection Limit

8437590N/AATTACHEDATTACHED%Mortality

Daphnia Magna Bioassay

ONSITE0.011.01.0hrHours of Labour

Industrial - Calculated

QC BatchRDL
WL_BFWB_OUT_SP21

_20161017_N
LC_WTF_IN_20161017_NPUNITS

20161017-AcuteToxici20161017-AcuteToxiciCOC Number

2016/10/17
 09:00

2016/10/17
 08:00

Sampling Date

PU2002PU2001Maxxam ID

Page 2 of 4
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Maxxam Job #: B691663
Report Date: 2016/10/24

TECK COAL LIMITED
Client Project #: WLC AWTF
Your P.O. #: 441369
Sampler Initials: .

GENERAL COMMENTS

Each temperature is the average of up to three cooler temperatures taken at receipt

3.0°CPackage 1

Results relate only to the items tested.

Page 3 of 4
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Maxxam Job #: B691663
Report Date: 2016/10/24

TECK COAL LIMITED
Client Project #: WLC AWTF
Your P.O. #: 441369
Sampler Initials: .

VALIDATION SIGNATURE PAGE

The analytical data and all QC contained in this report were reviewed and validated by the following individual(s).

Michelle Hospedales, B.Sc., Senior Analyst

Maxxam has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per section 5.10.2 of ISO/IEC
17025:2005(E), signing the reports.  For Service Group specific validation please refer to the Validation Signature Page.
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RESULTS OF DAPHNIA MAGNA SINGLE CONCENTRATION-100%

TECK COAL LIMITED, Sparwood 3248Client :

Client Project Name & Number:

Job Number: B691663

- WLC AWTF Sample Number: PU2002-01

Test Result:

Statistical Method:048 hrs Mortality %

Mean percent mortality: Sample Control         0          0

2-6°C

1 L

Oct 17, 2016 09:00 AM

Analysis Start :

End :

Oct 18, 2016 01:58 PM

Oct 20, 2016 01:32 PM

clearDescription:

Sample Collected By:

Sample Received: Volume Received:

Sample Collected:

Dissolved Oxygen: 10.6 mg/L

Temperature :

pH: 7.6

1435 µS/cm

14 °C

800 mg CaCO 3/L

N/ATW

Oct 18, 2016 09:16 AM

Sample Conductance:

Hardness:

Site Collection:

3 °CTemp.Upon Arrival:

Storage:

Sampling Method : N/A

Sample Name : WL_BFWB_OUT_SP21_20161017_N Sample Matrix : Water

Sample Prior to Analysis:

0000100

0000100

0000100

00000

00000

00000

48 hrs48 hrs48 hrs48 hrs % vol/vol

Immobility
(%)

Immobility
(#)

Mortality
(%)

Mortality
(#)

 Concentration

7.715627.92000008.516217.820100

7.615677.92000008.616227.820100

7.615697.92000008.516147.820100

7.63757.92000007.83688.0200

7.73697.92000007.83688.0200

7.73637.92000007.73668.0200

48 hrs48 hrs48 hr48 hrs24 hrs24 hrs24 hrs24 hrsStartStartStartStart % vol/vol

Dissolved
Oxygen
(mg/L)

Conductivity
(uS/cm)

pH
(pH)

Temperature
(°C)

Immobility
(%)

Immobility
(#)

Mortality
(%)

Mortality
(#)

Dissolved
Oxygen
(mg/L)

Conductivity
(uS/cm)

pH
(pH)

Temperature
(°C)

 Concentration

Other parameters available on request.180 mg/L CaCO3Hardness:

City of Edmonton dechlorinated tap waterCulture/Control/Dilution Water:

NoneComments :

Test concentration :

Photoperiod :

Pre-aeration Time : Rate of Pre-aeration :

Test Hardness Adjusted :

0,0,0,100,100,100 (% vol/vol)

25-50 mL/min/L

No

16:8 (light: dark)

30 min

Test pH Adjusted: No

15.0 mL/Daphnia

Total # of Organisms Used :

Vessel Volume :Test Volume : 150 mL

Test Temperature :

Organisms per Vessel : 10

60

Loading Density :

20 ± 2 °C

225 mL

Test Conditions

Culture Temperature :

Pseudokirchnriella and YTC at a ratio of 2 mL/L of culture daily. New cultures weekly, 63 daphnids
distributed into 6 culture vessels and 3 reproductive vessels.

% Mortality within 7 days :

25.0<24 hrs

0

Time To First Brood :

Daphnia magna

8 Days

Average Brood Size :

16:8 (light: dark)

Source : In House Culture

20 ± 2 °C

Culture Diet

Culture Photoperiod :

Test Organism :

Age at Test Initiation :

www.maxxam.caMaxxam Analytics 9331 - 48th Street, Edmonton, Alberta  T6B 2R4  Tel: (780) 577-7100  Fax: (780) 450-4187
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RESULTS OF DAPHNIA MAGNA SINGLE CONCENTRATION-100%

TECK COAL LIMITED, Sparwood 3248Client :

Client Project Name & Number:

Job Number: B691663

- WLC AWTF Sample Number: PU2002-01

0,1.25,2.5,5,10,20 g/L6.59 (5.17, 8.40) g/L Concentration :Historical Mean LC50 (warning limits) :

Binomial7.07 (5.00, 10.0)g/L Statistical Method :Test Endpoint 48 hrs LC50 (95% confidence interval) :

Oct 09, 2016Test Date:Sodium ChlorideReference chemical:

NoneMethod Deviations:

EPS 1/RM/14Test Method

The results contained in this report refer only to the testing of the sample submitted. This report may not be reproduced, except in its
entirety, without the written approval of the laboratory.

Note:

Date: Oct 24, 2016 11:31 AM

Analyst :

Verified By :

Andrea Rowe, Arthur Juan Mathias, Aynura Rakhmangulova, Chelsea Tessier

Michelle Hospedales, Senior Analyst

www.maxxam.caMaxxam Analytics 9331 - 48th Street, Edmonton, Alberta  T6B 2R4  Tel: (780) 577-7100  Fax: (780) 450-4187
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ATTN:  Thomas Davidson Received: 2016/10/18

Teck Coal Ltd. Report Date: 2016/10/27

15 Km North HWY 43 Version: FINAL

Sparwood, British Columbia

Canada  V0B 2G0  

TEC164

1617-0266

PO 411634

Senior Verifier

Test Report

Client:

Reference:

Billing:



Daphnia  (Single Concentration)
Test Report 

Page 1 of 10

Client: TEC164
Reference: 1617-0266-DAS

Client: Teck Coal Ltd.; operation WLC AWTF

Sample: WL_BFWB_OUT_SP21_20161017_N

Collection: collected on 2016/10/17 at 0900 by TW
Receipt: received on 2016/10/18 at 1300 by MC

Containers:

Description: type: water,  collection method: grab

Test: started on 2016/10/18 ; ended on 2016/10/20

Result:

Sample Client Comment    
Code Mortality (%)  Immobility (%)

control lab control 0 0   
100 0 0 none

Notes: sd, sample standard deviation; cv, coefficient of variation; nd, not done; na, not applicable;

 

 

Senior Verifier

Average

received 4  x 1 L bottle at 13 °C, in good condition 
with no seals and no initials

The test data and results are authorized and verified correct.

WL_BFWB_OUT_SP21
_20161017_N
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Result Summary



Daphnia  (Single Concentration)
Test Report 

Page 2 of 10

Client: TEC164
Reference: 1617-0266-DAS

Method: Biological Test method: Reference Method for Determining Acute Lethality of 
Effluents to Daphnia magna , 2000. Environ. Can., EPS 1/RM/14. 
Second Edition. (December 2000; amended February 2016)

Test type: Daphnia  48-h Static Acute Test (WTR-ME-015)
Species: Daphnia magna

Age: < 24 hours old 
Organism source: in-house culture

Stock mortality: 0%
Culture brood data: 11 days to first brood

16 neonates per average brood

Sample initial chemistry: pH: 7.6;   EC: 1809 (µS/cm @ 25°C);   DO: 10.2 (mg/L);   temperature: 16 °C
hardness (mg CaC03/L): 944;   colour: colourless;   salinity (ppt): 0

Sample holding time: 1 day  (must be ≤ 5 days)
Sample storage: 4 ± 2°C in darkness

Test vessel: 375 mL glass vessels
Test volume: 150 mL

Sample pre-treatment: The sample was not filtered or pH adjusted prior to or during testing
The sample was pre-aerated for 20 minutes (rate of 37.5 ± 12.5 mL/min.L-1)
The hardness of the sample was not adjusted (mg CaCO3/L) prior to or during
testing

Loading density: One daphnid/15 mL (must ≤ 1 organism/15 mL)
Control water: Moderately hard reconstituted water supplemented with vitamin B12 (2 µg/L)

and Na2SeO4 (2 µg/L)

The hardness of the control/dilution water was 80 mg CaCO3/L
Test concentrations: Undiluted sample plus a negative control

Test replicates: Three replicates per treatment, 10 daphnids per replicate
Feeding: None

Aeration: None
Measurements: pH, conductivity, dissolved oxygen and temperature at test initiation and

termination
Lighting: Cool white fluorescent lights

Photoperiod: 16h light:8h dark
Test temperature: 20 ± 2°C

Note: Outlined sections are protocol deviations explained on the comment page 

Test Conditions

 



Daphnia  (Single Concentration)
Test Report 

Page 3 of 10

Client: TEC164
Reference: 1617-0266-DAS

Endpoint: Mortality, % mortality at 48-h
Immobility, % immobility at 48-h

Test validity: The control had 100% survival (must ≥ 90%)
Control had 0% abnormal behaviour (must ≤ 10%), e.g. immobility 

Reference toxicant: 48-h test with NaCl initiated October 13, 2016 current results
(48-h LC50 and 95% confidence limits) = 0.65 (0.60-0.69) log (g/L NaCl)
historical results:
(48-h LC50 and 95% confidence limits) = 0.73 (0.63-0.82) log (g/L NaCl)

Note: Outlined sections are protocol deviations explained on the comment page 

Test Conditions



Daphnia  (Single Concentration)
Test Report 

Page 4 of 10

Client: TEC164
Reference: 1617-0266-DAS

Test Log:

2016/10/18 0 1415
2016/10/19 1 0850
2016/10/20 2 1125

Chemistry: 
Conc (%) control 100
replicate a b c a b c

Day pH (units)
0 7.7 7.7 7.7 7.8 7.8 7.8
2 7.7 7.9 7.9 7.9 8.0 8.0

Conductivity (µS/cm @ 25°C)
0 319 325 326 1835 1854 1852
2 297 309 310 1622 1654 1669

Dissolved Oxygen (mg/L)
0 8.1 8.1 8.1 8.2 8.2 8.2
2 7.7 7.8 7.9 7.9 8.0 8.0

Temperature (oC)
0 19 19 19 18 18 18
2 20 20 20 20 19 19

Biology:
Conc (%) control 100
replicate a b c a b c

Day Number Alive and Behavior (behavior is in brackets) 
1 10 10(1F) 10 10 10 10
2 10 10 10 10 10 10

Notes: F, floating; I, immobile; B, stuck on bubble; D, caught in debris

Mortality (%)
2 0 0 0 0 0 0

Immobility (%)
2 0 0 0 0 0 0

LC
JW/LC

Date Technician

JW/LC

Day Time

Test Data



Daphnia  (Single Concentration)
Test Report 

Page 5 of 10

Client: TEC164
Reference: 1617-0266-DAS

Test Result Comments:
None

Data Analysis:
None

Protocol Deviations:
None

Comments/Statistics



Daphnia  (Single Concentration)
Test Report 

Page 6 of 10

Client: TEC164
Reference: 1617-0266-DAS

Client: Teck Coal Ltd.; operation WLC AWTF

Sample: WL_BFWB_OUT_SP21_20161017_N

Collection: collected on 2016/10/17 at 0900 by TW
Receipt: received on 2016/10/18 at 1300 by MC

Containers:

Description: type: water,  collection method: grab

Test: started on 2016/10/18 ; ended on 2016/10/20

Result:

Sample Client Comment    
Code Mortality (%)  Immobility (%)

control lab control 0 0   
100 0 0 none

Notes: sd, sample standard deviation; cv, coefficient of variation; nd, not done; na, not applicable;

 

 

received 4  x 1 L bottle at 13 °C, in good condition 
with no seals and no initials

Average

The test data and results are authorized and verified correct.

Senior Verifier
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Result Summary



Daphnia  (Single Concentration)
Test Report 

Page 7 of 10

Client: TEC164
Reference: 1617-0266-DAS

Method: Biological Test method: Reference Method for Determining Acute Lethality of 
Effluents to Daphnia magna , 2000. Environ. Can., EPS 1/RM/14. 
Second Edition. (December 2000; amended February 2016)

Test type: Daphnia  48-h Static Acute Test (WTR-ME-015)
Species: Daphnia magna

Age: < 24 hours old 
Organism source: in-house culture

Stock mortality: 0%
Culture brood data: 11 days to first brood

16 neonates per average brood

Sample initial chemistry: pH: 7.6;   EC: 1809 (µS/cm @ 25°C);   DO: 10.2 (mg/L);   temperature: 16 °C
hardness (mg CaC03/L): 944;   colour: colourless;   salinity (ppt): 0

Sample holding time: 1 day  (must be ≤ 5 days)
Sample storage: 4 ± 2°C in darkness

Test vessel: 375 mL glass vessels
Test volume: 150 mL

Sample pre-treatment: The sample was not filtered or pH adjusted prior to or during testing
The sample was pre-aerated for 20 minutes (rate of 37.5 ± 12.5 mL/min.L-1)
The hardness of the sample was not adjusted (mg CaCO3/L) prior to or during
testing

Loading density: One daphnid/15 mL (must ≤ 1 organism/15 mL)
Control water: Moderately hard reconstituted water supplemented with vitamin B12 (2 µg/L)

and Na2SeO4 (2 µg/L)

The hardness of the control/dilution water was 80 mg CaCO3/L
Test concentrations: Undiluted sample plus a negative control

Test replicates: Three replicates per treatment, 10 daphnids per replicate
Feeding: None

Aeration: None
Measurements: pH, conductivity, dissolved oxygen and temperature at test initiation and

termination
Lighting: Cool white fluorescent lights

Photoperiod: 16h light:8h dark
Test temperature: 10 ± 2°C

Note: Outlined sections are protocol deviations explained on the comment page 

Test Conditions

 



Daphnia  (Single Concentration)
Test Report 

Page 8 of 10

Client: TEC164
Reference: 1617-0266-DAS

Endpoint: Mortality, % mortality at 48-h
Immobility, % immobility at 48-h

Test validity: The control had 100% survival (must ≥ 90%)
Control had 0% abnormal behaviour (must ≤ 10%), e.g. immobility 

Reference toxicant: 48-h test with NaCl initiated October 13, 2016 current results
(48-h LC50 and 95% confidence limits) = 0.65 (0.60-0.69) log (g/L NaCl)
historical results:
(48-h LC50 and 95% confidence limits) = 0.73 (0.63-0.82) log (g/L NaCl)

Note: Outlined sections are protocol deviations explained on the comment page 

Test Conditions



Daphnia  (Single Concentration)
Test Report 

Page 9 of 10

Client: TEC164
Reference: 1617-0266-DAS

Test Log:

2016/10/18 0 1415
2016/10/19 1 0850
2016/10/20 2 1120

Chemistry: 
Conc (%) control 100
replicate a b c a b c

Day pH (units)
0 7.6 7.7 7.7 7.5 7.5 7.5
2 7.6 7.7 7.6 8.0 8.0 8.0

Conductivity (µS/cm @ 25°C)
0 315 326 327 1874 1857 1875
2 305 312 315 1729 1743 1749

Dissolved Oxygen (mg/L)
0 9.2 9.2 9.2 9.5 9.5 9.5
2 9.2 9.2 9.3 9.2 9.3 9.4

Temperature (oC)
0 12 12 12 11 11 11
2 12 12 12 12 12 12

Biology:
Conc (%) control 100
replicate a b c a b c

Day Number Alive and Behavior (behavior is in brackets) 
1 10 10 10 10 10 10
2 10 10 10 10 10 10

Notes: F, floating; I, immobile; B, stuck on bubble; D, caught in debris

Mortality (%)
2 0 0 0 0 0 0

Immobility (%)
2 0 0 0 0 0 0

JW
LC

Date Day Time Technician

JW/LC

Test Data



Daphnia  (Single Concentration)
Test Report 

Page 10 of 10

Client: TEC164
Reference: 1617-0266-DAS

Test Result Comments:
None

Data Analysis:
None

Protocol Deviations:
The test was ran at 10 ± 2°C, as per the client's request.

Comments/Statistics



MAXXAM JOB #: B694467
Received: 2016/10/25, 09:33

CERTIFICATE OF ANALYSIS

Your P.O. #: 441369
Your C.O.C. #: 20161024-AcuteToxici

Report Date: 2016/11/08
Report #: R2296989

Version: 1 - Final

Attention:Chris Stroich

TECK COAL LIMITED
Bag Service 2000
421 Pine Avenue
Sparwood, BC
CANADA          V0B 2G0

Sample Matrix: SURFACE WATER
# Samples Received: 2

Analytical MethodLaboratory Method
Date
Analyzed

Date
ExtractedQuantityAnalyses

EPS 1 RM14 2nd  edEENVSOP-001542016/10/25N/A2Daphnia magna Single Concentration-100%

2016/10/25N/A2Technician Time - Customer Service

Maxxam Analytics’ laboratories are accredited to ISO/IEC 17025:2005 for specific parameters on scopes of accreditation. Unless otherwise noted,
procedures used by Maxxam are based upon recognized Provincial, Federal or US method compendia such as CCME, MDDELCC, EPA, APHA.

All work recorded herein has been done in accordance with procedures and practices ordinarily exercised by professionals in Maxxam’s profession using
accepted testing methodologies, quality assurance and quality control procedures (except where otherwise agreed by the client and Maxxam in writing).
All data is in statistical control and has met quality control and method performance criteria unless otherwise noted. All method blanks are reported:
unless indicated otherwise, associated sample data are not blank corrected.

Maxxam Analytics’ liability is limited to the actual cost of the requested analyses, unless otherwise agreed in writing. There is no other warranty expressed
or implied. Maxxam has been retained to provide analysis of samples provided by the Client using the testing methodology referenced in this report.
Interpretation and use of test results are the sole responsibility of the Client and are not within the scope of services provided by Maxxam, unless
otherwise agreed in writing.

Solid sample results, except biota, are based on dry weight unless otherwise indicated. Organic analyses are not recovery corrected except for isotope
dilution methods. Results relate to samples tested.
This Certificate shall not be reproduced except in full, without the written approval of the laboratory.

Remarks:

Reference Method suffix “m” indicates test methods incorporate validated modifications from specific reference methods to improve performance.

* RPDs calculated using raw data. The rounding of final results may result in the apparent difference.

Page 1 of 5

Maxxam Analytics International Corporation o/a Maxxam Analytics    Edmonton: 9331 - 48th Street T6B 2R4     Telephone (780)577-7100   Fax (780)450-4187



MAXXAM JOB #: B694467
Received: 2016/10/25, 09:33

CERTIFICATE OF ANALYSIS

Your P.O. #: 441369
Your C.O.C. #: 20161024-AcuteToxici

Report Date: 2016/11/08
Report #: R2296989

Version: 1 - Final

Attention:Chris Stroich

TECK COAL LIMITED
Bag Service 2000
421 Pine Avenue
Sparwood, BC
CANADA          V0B 2G0

Encryption Key

Please direct all questions regarding this Certificate of Analysis to your Project Manager.
Micheline Piche, Project Manager
Email: MPiche@maxxam.ca
Phone# (780) 577-7100
==================================================================== 
This report has been generated and distributed using a secure automated process.
Maxxam has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per section 5.10.2 of ISO/IEC 17025:2005(E), 
signing the reports.  For Service Group specific validation please refer to the Validation Signature Page. 

Total Cover Pages : 2
Page 2 of 5

Maxxam Analytics International Corporation o/a Maxxam Analytics    Edmonton: 9331 - 48th Street T6B 2R4     Telephone (780)577-7100   Fax (780)450-4187



Maxxam Job #: B694467
Report Date: 2016/11/08

TECK COAL LIMITED
Your P.O. #: 441369
Sampler Initials: KC

RESULTS OF CHEMICAL ANALYSES OF  SURFACE WATER

N/A = Not Applicable

RDL = Reportable Detection Limit

8446806N/AATTACHEDATTACHED%Mortality

Daphnia Magna Bioassay

ONSITE0.011.01.0hrHours of Labour

Industrial - Calculated

QC BatchRDL
WL_BFWB_OUT_SP21

_20161024_N
LC_WTF_IN_20161024_NPUNITS

20161024-AcuteToxici20161024-AcuteToxiciCOC Number

2016/10/24
 09:01

2016/10/24
 08:00

Sampling Date

PV9370PV9369Maxxam ID

Page 3 of 5

Maxxam Analytics International Corporation o/a Maxxam Analytics    Edmonton: 9331 - 48th Street T6B 2R4     Telephone (780)577-7100   Fax (780)450-4187



Maxxam Job #: B694467
Report Date: 2016/11/08

TECK COAL LIMITED
Your P.O. #: 441369
Sampler Initials: KC

GENERAL COMMENTS

Each temperature is the average of up to three cooler temperatures taken at receipt

3.0°CPackage 1

Results relate only to the items tested.

Page 4 of 5
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Maxxam Job #: B694467
Report Date: 2016/11/08

TECK COAL LIMITED
Your P.O. #: 441369
Sampler Initials: KC

VALIDATION SIGNATURE PAGE

The analytical data and all QC contained in this report were reviewed and validated by the following individual(s).

Joshua Baker, B.Sc., Senior Analyst

Maxxam has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per section 5.10.2 of ISO/IEC
17025:2005(E), signing the reports.  For Service Group specific validation please refer to the Validation Signature Page.
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RESULTS OF DAPHNIA MAGNA SINGLE CONCENTRATION-100%

TECK COAL LIMITED, Sparwood 3248Client :

Client Project Name & Number:

Job Number: B694467

- Sample Number: PV9370-01

Test Result:

Statistical Method:048 hrs Mortality %

Mean percent mortality: Sample Control         0          0

2-6°C

1 L

Oct 24, 2016 09:01 AM

Analysis Start :

End :

Oct 25, 2016 02:06 PM

Oct 27, 2016 01:12 PM

clearDescription:

Sample Collected By:

Sample Received: Volume Received:

Sample Collected:

Dissolved Oxygen: 10.8 mg/L

Temperature :

pH: 7.5

1319 µS/cm

11 °C

1000 mg CaCO 3/L

N/AKC

Oct 25, 2016 09:33 AM

Sample Conductance:

Hardness:

Site Collection:

3 °CTemp.Upon Arrival:

Storage:

Sampling Method : Grab

Sample Name : WL_BFWB_OUT_SP21_20161024_N Sample Matrix : SURFACE WATER

Sample Prior to Analysis:

0000100

0000100

0000100

00000

00000

00000

48 hrs48 hrs48 hrs48 hrs % vol/vol

Immobility
(%)

Immobility
(#)

Mortality
(%)

Mortality
(#)

 Concentration

7.615797.92000008.816717.621100

7.515927.92000008.816737.621100

7.715687.92000008.816627.621100

7.73727.92000007.83707.9200

7.83717.92000007.93708.0200

7.73737.82000007.93688.0200

48 hrs48 hrs48 hr48 hrs24 hrs24 hrs24 hrs24 hrsStartStartStartStart % vol/vol

Dissolved
Oxygen
(mg/L)

Conductivity
(uS/cm)

pH
(pH)

Temperature
(°C)

Immobility
(%)

Immobility
(#)

Mortality
(%)

Mortality
(#)

Dissolved
Oxygen
(mg/L)

Conductivity
(uS/cm)

pH
(pH)

Temperature
(°C)

 Concentration

Other parameters available on request.180 mg/L CaCO3Hardness:

City of Edmonton dechlorinated tap waterCulture/Control/Dilution Water:

NoneComments :

Test concentration :

Photoperiod :

Pre-aeration Time : Rate of Pre-aeration :

Test Hardness Adjusted :

0,0,0,100,100,100 (% vol/vol)

25-50 mL/min/L

No

16:8 (light: dark)

30 min

Test pH Adjusted: No

15.0 mL/Daphnia

Total # of Organisms Used :

Vessel Volume :Test Volume : 150 mL

Test Temperature :

Organisms per Vessel : 10

60

Loading Density :

20 ± 2 °C

225 mL

Test Conditions

Culture Temperature :

Pseudokirchnriella and YTC at a ratio of 2 mL/L of culture daily. New cultures weekly, 63 daphnids
distributed into 6 culture vessels and 3 reproductive vessels.

% Mortality within 7 days :

24.8<24 hrs

0

Time To First Brood :

Daphnia magna

8 Days

Average Brood Size :

16:8 (light: dark)

Source : In House Culture

20 ± 2 °C

Culture Diet

Culture Photoperiod :

Test Organism :

Age at Test Initiation :

www.maxxam.caMaxxam Analytics 9331 - 48th Street, Edmonton, Alberta  T6B 2R4  Tel: (780) 577-7100  Fax: (780) 450-4187

Page 1 of 2



RESULTS OF DAPHNIA MAGNA SINGLE CONCENTRATION-100%

TECK COAL LIMITED, Sparwood 3248Client :

Client Project Name & Number:

Job Number: B694467

- Sample Number: PV9370-01

0,1.25,2.5,5,10,20 g/L6.59 (5.17, 8.40) g/L Concentration :Historical Mean LC50 (warning limits) :

Binomial7.07 (N/A, 10.0)g/L Statistical Method :Test Endpoint 48 hrs LC50 (95% confidence interval) :

Oct 25, 2016Test Date:Sodium ChlorideReference chemical:

NoneMethod Deviations:

EPS 1/RM/14Test Method

The results contained in this report refer only to the testing of the sample submitted. This report may not be reproduced, except in its
entirety, without the written approval of the laboratory.

Note:

Date: Nov 08, 2016 11:13 AM

Analyst :

Verified By :

Andrea Rowe, Arthur Juan Mathias, Chelsea Tessier, Natasha Mouck

Joshua Baker, Senior Analyst

www.maxxam.caMaxxam Analytics 9331 - 48th Street, Edmonton, Alberta  T6B 2R4  Tel: (780) 577-7100  Fax: (780) 450-4187
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ATTN:  Thomas Davidson Received: 2016/10/25
Teck Coal Ltd. Report Date: 2016/11/07
15 Km North HWY 43 Version: FINAL
Sparwood, British Columbia
Canada  V0B 2G0  

TEC164
1617-0306
PO#: 430571

Senior Verifier

Test Report

Client:
Reference:
Billing:



Trout (Single Concentration)  
Test Report

Page 1 of 14

Client: TEC164
Reference: 1617-0306-TRS

Client: Teck Coal Ltd.; operation WLC AWTF

Sample: WL_BFWB_OUT_SP21_2016024_N

Collection: collected on 2016/10/24 at 0900 by not given
Receipt: received on 2016/10/25 at 1100 by MC

Containers:

Description: type: water,  collection method: grab

Test:  started on 2016/10/26 ; ended on 2016/10/30

Result:

Sample Client Mortality Comment
Code (%)

control lab control 0
100% 0 none 

Senior Verifier

received 4 x 20 L carboy / 4 x 1 L bottles at 11 °C, in good 
condition with no seals and no initials

The test data and results are authorized and verified correct.
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Trout (Single Concentration)  
Test Report
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Client: TEC164
Reference: 1617-0306-TRS

Method: Biological Test Method: Reference Method for Determining Acute Lethality of 
Effluents to Rainbow Trout, 2000. Environment Canada, EPS 1/RM/13. 
Second Edition (2000; amended May 2007 and February 2016).

Test type: Trout 96-h Static Acute Test (WTR-ME-041)
Species: Oncorhynchus mykiss

Organism source: Miracle Springs (Batch 20161012TR)
Acclimation: 14 days (must be > 2 weeks)

Stock mortality: 0% (seven days preceding testing)

Sample initial chemistry: pH: 7.7;   EC: 1724 (µS/cm @ 25°C);   DO: 9.1 (mg/L);   temperature: 18 °C
hardness (mg CaC03/L): 1056;   colour: colourless;   salinity (ppt): 1

Sample holding time: 2 days  (must be ≤ 5 days)
Sample storage: 4 ± 2°C in darkness

Test vessel: The test was conducted in 22 L plastic pails with polyethylene liners 
Test volume: 20 Litres (depth of solution in each test vessel  ≥15cm)

Sample pre-treatment: All test solutions and controls were pre-aerated for 30 minutes at 6.5 ±1 mL/min/L
Dissolved oxygen in full strength sample was 8.7 mg/L after pre-aeration
The sample was not filtered or pH adjusted prior to or during testing

Loading density: 0.28 g/Litre (must be ≤ 0.5 g/Litre)
Control water: Dechlorinated City of Calgary water acclimated to test conditions

Test concentrations: Undiluted sample plus a negative control
Test replicates: One replicate per treatment; 10 fish per replicate

Feeding: Fish are not fed 24 hours before test initiation and no feeding during test
Measurements: pH, conductivity, dissolved oxygen and temperature measured at test

initiation and termination
Aeration: All treatments aerated at 6.5 ±1 mL/min/L by oil-free compressed air

passed through airline tubes connected to disposable air stones 
Lighting: Overhead full spectrum fluorescent lights

Photoperiod: 16h light:8h dark
Test temperature: 15 ± 1°C

Endpoint: Mortality, % mortality at 96-h
Test validity: The control had 100% survival (must ≥ 90%)

The control had 0 percent (%) stressed behaviour (must ≤ 10%)
Reference toxicant: 96-h test with Potassium Chloride (KCl) initiated October 26, 2016; current results

(96-h LC50 and 95% confidence limits) = 0.50 (0.42-0.56) log (g/L KCl)
historical results: 
(96-h LC50 and 95% confidence limits) = 0.51 (0.36-0.66) log (g/L KCl)

Note: Outlined sections are protocol deviations explained on the comment page; v/v, volume per volume

Test Conditions
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Test Report

Page 3 of 14

Client: TEC164
Reference: 1617-0306-TRS

Test Log:

0 1245
1 0815
2 0830
3 0940
4 0910

Chemistry:
Conc. (%) control 100

Day

0 7.7 7.9
4 8.1 8.0

Conductivity (µS/cm @ 25°C)
0 448 1722
4 451 1696

Dissolved Oxygen (mg/L)
0 8.7 8.7
4 8.8 8.8

0 15 15
4 15 15

Number Alive (In brackets number stressed):
Conc. (%) control 100

Day
0 10 10
1 10 10
2 10 10
3 10 10
4 10 10

4 0 0

4 0 0
Stressed (%)

2016/10/29 ML
2016/10/28 ML

2016/10/30 JN/JW

pH (units)

Temperature (oC)

Mortality (%)

2016/10/26 ML
2016/10/27 EP

Date Day Time Technician

Test Data
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Test Report
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Client: TEC164
Reference: 1617-0306-TRS

Biology Summary Tables:

1 3.0 0.3 control 5.6
2 3.0 3.0
3 2.9 0.2
4 2.9 0.3
5 3.0 0.3
6 3.1 0.4
7 3.0 0.3
8 3.0 0.3
9 2.8 0.2
10 3.0 0.3

average 3.0 0.6
sd 0.1 0.9

cv(%) 2.8 153.4
Notes: nd, not done; na, not applicable; 
sd, standard deviation; cv(%), coefficient 
of variation

Test Result Comments:
None

Data Analysis:
None

Protocol Deviations:
None

Group Wet 
Weight (g)

Control 
Fish

Length (cm)
Wet 

Weight(g)
Sample

Test Data

Comments/Statistics



Daphnia  (Single Concentration)
Test Report 
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Client: TEC164
Reference: 1617-0306-DAS

Client: Teck Coal Ltd.; operation WLC AWTF

Sample: WL_BFWB_OUT_SP21_2016024_N

Collection: collected on 2016/10/24 at 0900 by not given
Receipt: received on 2016/10/25 at 1100 by MC

Containers:

Description: type: water,  collection method: grab

Test: started on 2016/10/25 ; ended on 2016/10/27

Result:

Sample Client Comment    
Code Mortality (%)  Immobility (%)

control lab control 0 0   
100 0 0 none

Notes: sd, sample standard deviation; cv, coefficient of variation; nd, not done; na, not applicable;

 

 

Senior Verifier

Average

received 4 x 20 L carboy / 4 x 1 L bottles at 11 °C, in 
good condition with no seals and no initials

The test data and results are authorized and verified correct.
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Daphnia  (Single Concentration)
Test Report 
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Client: TEC164
Reference: 1617-0306-DAS

Method: Biological Test method: Reference Method for Determining Acute Lethality of 
Effluents to Daphnia magna , 2000. Environ. Can., EPS 1/RM/14. 
Second Edition. (December 2000; amended February 2016)

Test type: Daphnia  48-h Static Acute Test (WTR-ME-015)
Species: Daphnia magna

Age: < 24 hours old 
Organism source: in-house culture

Stock mortality: 7%
Culture brood data: 11 days to first brood

15 neonates per average brood

Sample initial chemistry: pH: 7.7;   EC: 1724 (µS/cm @ 25°C);   DO: 9.1 (mg/L);   temperature: 18 °C
hardness (mg CaC03/L): 1056;   colour: colourless;   salinity (ppt): 1

Sample holding time: 1 day  (must be ≤ 5 days)
Sample storage: 4 ± 2°C in darkness

Test vessel: 385 mL plastic vessels
Test volume: 150 mL

Sample pre-treatment: The sample was not filtered or pH adjusted prior to or during testing
The sample was pre-aerated for 0 minutes (rate of 37.5 ± 12.5 mL/min.L-1)
The hardness of the sample was not adjusted (mg CaCO3/L) prior to or during
testing

Loading density: One daphnid/15 mL (must ≤ 1 organism/15 mL)
Control water: Moderately hard reconstituted water supplemented with vitamin B12 (2 µg/L)

and Na2SeO4 (2 µg/L)

The hardness of the control/dilution water was 87 mg CaCO3/L
Test concentrations: Undiluted sample plus a negative control

Test replicates: Three replicates per treatment, 10 daphnids per replicate
Feeding: None

Aeration: None
Measurements: pH, conductivity, dissolved oxygen and temperature at test initiation and

termination
Lighting: Cool white fluorescent lights

Photoperiod: 16h light:8h dark
Test temperature: 20 ± 2°C

Note: Outlined sections are protocol deviations explained on the comment page 

Test Conditions

 



Daphnia  (Single Concentration)
Test Report 

Page 7 of 14

Client: TEC164
Reference: 1617-0306-DAS

Endpoint: Mortality, % mortality at 48-h
Immobility, % immobility at 48-h

Test validity: The control had 100% survival (must ≥ 90%)
Control had 0% abnormal behaviour (must ≤ 10%), e.g. immobility 

Reference toxicant: 48-h test with NaCl initiated October 24, 2016 current results
(48-h LC50 and 95% confidence limits) = 0.65 (0.60-0.69) log (g/L NaCl)
historical results:
(48-h LC50 and 95% confidence limits) = 0.72 (0.63-0.81) log (g/L NaCl)

Note: Outlined sections are protocol deviations explained on the comment page 

Test Conditions



Daphnia  (Single Concentration)
Test Report 
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Client: TEC164
Reference: 1617-0306-DAS

Test Log:

2016/10/25 0 1400
2016/10/26 1 0900
2016/10/27 2 0800

Chemistry: 
Conc (%) control 100
replicate a b c a b c

Day pH (units)
0 7.8 7.8 7.8 7.6 7.6 7.6
2 7.7 7.7 7.7 7.9 7.9 7.9

Conductivity (µS/cm @ 25°C)
0 286 296 299 1700 1723 1747
2 340 341 332 1740 1749 1817

Dissolved Oxygen (mg/L)
0 8.0 8.0 8.0 8.0 8.1 8.1
2 8.0 8.0 8.0 7.9 8.0 7.9

Temperature (oC)
0 19 20 20 19 19 19
2 19 19 19 19 19 19

Biology:
Conc (%) control 100
replicate a b c a b c

Day Number Alive and Behavior (behavior is in brackets) 
1 10 10 10 10 10 10 (1B)
2 10 10 10 10 10 10

Notes: F, floating; I, immobile; B, stuck on bubble; D, caught in debris

Mortality (%)
2 0 0 0 0 0 0

Immobility (%)
2 0 0 0 0 0 0

HS
JW

Date Technician

JW/EP

Day Time

Test Data



Daphnia  (Single Concentration)
Test Report 
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Client: TEC164
Reference: 1617-0306-DAS

Test Result Comments:
None

Data Analysis:
None

Protocol Deviations:
None

Comments/Statistics



Daphnia  (Single Concentration)
Test Report 
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Client: TEC164
Reference: 1617-0306-DAS

Client: Teck Coal Ltd.; operation WLC AWTF

Sample: WL_BFWB_OUT_SP21_2016024_N

Collection: collected on 2016/10/24 at 0900 by not given
Receipt: received on 2016/10/25 at 1100 by MC

Containers:

Description: type: water,  collection method: grab

Test: started on 2016/10/25 ; ended on 2016/10/27

Result:

Sample Client Comment    
Code Mortality (%)  Immobility (%)

control lab control 0 0   
100 0 0 none

Notes: sd, sample standard deviation; cv, coefficient of variation; nd, not done; na, not applicable;

 

 

received 4 x 20 L carboy / 4 x 1 L bottles at 11 °C, in 
good condition with no seals and no initials

Average

The test data and results are authorized and verified correct.

Senior Verifier
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Daphnia  (Single Concentration)
Test Report 
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Client: TEC164
Reference: 1617-0306-DAS

Method: Biological Test method: Reference Method for Determining Acute Lethality of 
Effluents to Daphnia magna , 2000. Environ. Can., EPS 1/RM/14. 
Second Edition. (December 2000; amended February 2016)

Test type: Daphnia  48-h Static Acute Test (WTR-ME-015)
Species: Daphnia magna

Age: < 24 hours old 
Organism source: in-house culture

Stock mortality: 14%
Culture brood data: 11 days to first brood

15 neonates per average brood

Sample initial chemistry: pH: 7.7;   EC: 1724 (µS/cm @ 25°C);   DO: 9.1 (mg/L);   temperature: 18 °C
hardness (mg CaC03/L): 1056;   colour: colourless;   salinity (ppt): 1

Sample holding time: 1 day  (must be ≤ 5 days)
Sample storage: 4 ± 2°C in darkness

Test vessel: 385 mL plastic vessels
Test volume: 150 mL

Sample pre-treatment: The sample was not filtered or pH adjusted prior to or during testing
The sample was pre-aerated for 0 minutes (rate of 37.5 ± 12.5 mL/min.L-1)
The hardness of the sample was not adjusted (mg CaCO3/L) prior to or during
testing

Loading density: One daphnid/15 mL (must ≤ 1 organism/15 mL)
Control water: Moderately hard reconstituted water supplemented with vitamin B12 (2 µg/L)

and Na2SeO4 (2 µg/L)

The hardness of the control/dilution water was 87 mg CaCO3/L
Test concentrations: Undiluted sample plus a negative control

Test replicates: Three replicates per treatment, 10 daphnids per replicate
Feeding: None

Aeration: None
Measurements: pH, conductivity, dissolved oxygen and temperature at test initiation and

termination
Lighting: Cool white fluorescent lights

Photoperiod: 16h light:8h dark
Test temperature: 10 ± 2°C

Note: Outlined sections are protocol deviations explained on the comment page 

Test Conditions

 



Daphnia  (Single Concentration)
Test Report 
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Client: TEC164
Reference: 1617-0306-DAS

Endpoint: Mortality, % mortality at 48-h
Immobility, % immobility at 48-h

Test validity: The control had 100% survival (must ≥ 90%)
Control had 0% abnormal behaviour (must ≤ 10%), e.g. immobility 

Reference toxicant: 48-h test with NaCl initiated October 24, 2016 current results
(48-h LC50 and 95% confidence limits) = 0.65 (0.60-0.69) log (g/L NaCl)
historical results:
(48-h LC50 and 95% confidence limits) = 0.72 (0.63-0.81) log (g/L NaCl)

Note: Outlined sections are protocol deviations explained on the comment page 

Test Conditions



Daphnia  (Single Concentration)
Test Report 
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Client: TEC164
Reference: 1617-0306-DAS

Test Log:

2016/10/25 0 1400
2016/10/26 1 0900
2016/10/27 2 0800

Chemistry: 
Conc (%) control 100
replicate a b c a b c

Day pH (units)
0 7.9 7.9 7.9 7.6 7.6 7.6
2 7.7 7.7 7.7 8.0 8.0 8.0

Conductivity (µS/cm @ 25°C)
0 289 298 298 1645 1699 1715
2 324 329 323 1726 1806 1827

Dissolved Oxygen (mg/L)
0 9.0 8.9 9.1 9.2 9.3 9.3
2 9.4 9.4 9.5 9.5 9.5 9.5

Temperature (oC)
0 11 11 11 12 12 12
2 11 11 11 11 11 11

Biology:
Conc (%) control 100
replicate a b c a b c

Day Number Alive and Behavior (behavior is in brackets) 
1 10 10 10 10 10 (1B) 10
2 10 10 10 10 10 10

Notes: F, floating; I, immobile; B, stuck on bubble; D, caught in debris

Mortality (%)
2 0 0 0 0 0 0

Immobility (%)
2 0 0 0 0 0 0

JW
HS

Date Day Time Technician

EP/JW

Test Data



Daphnia  (Single Concentration)
Test Report 
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Client: TEC164
Reference: 1617-0306-DAS

Test Result Comments:
None

Data Analysis:
None

Protocol Deviations:
The test temperature was 10 ± 2°C, as per the client's request

Comments/Statistics



MAXXAM JOB #: B697101
Received: 2016/11/01, 09:27

CERTIFICATE OF ANALYSIS

Your P.O. #: 441369
Your C.O.C. #: 20161031-AcuteToxici

Report Date: 2016/11/09
Report #: R2297805

Version: 1 - Final

Attention:Chris Stroich

TECK COAL LIMITED
Bag Service 2000
421 Pine Avenue
Sparwood, BC
CANADA          V0B 2G0

Sample Matrix: Water
# Samples Received: 2

Analytical MethodLaboratory Method
Date
Analyzed

Date
ExtractedQuantityAnalyses

EPS 1 RM14 2nd  edEENVSOP-001542016/11/03N/A2Daphnia magna Single Concentration-100%

2016/11/03N/A2Technician Time - Customer Service

Maxxam Analytics’ laboratories are accredited to ISO/IEC 17025:2005 for specific parameters on scopes of accreditation. Unless otherwise noted,
procedures used by Maxxam are based upon recognized Provincial, Federal or US method compendia such as CCME, MDDELCC, EPA, APHA.

All work recorded herein has been done in accordance with procedures and practices ordinarily exercised by professionals in Maxxam’s profession using
accepted testing methodologies, quality assurance and quality control procedures (except where otherwise agreed by the client and Maxxam in writing).
All data is in statistical control and has met quality control and method performance criteria unless otherwise noted. All method blanks are reported:
unless indicated otherwise, associated sample data are not blank corrected.

Maxxam Analytics’ liability is limited to the actual cost of the requested analyses, unless otherwise agreed in writing. There is no other warranty expressed
or implied. Maxxam has been retained to provide analysis of samples provided by the Client using the testing methodology referenced in this report.
Interpretation and use of test results are the sole responsibility of the Client and are not within the scope of services provided by Maxxam, unless
otherwise agreed in writing.

Solid sample results, except biota, are based on dry weight unless otherwise indicated. Organic analyses are not recovery corrected except for isotope
dilution methods. Results relate to samples tested.
This Certificate shall not be reproduced except in full, without the written approval of the laboratory.

Remarks:

Reference Method suffix “m” indicates test methods incorporate validated modifications from specific reference methods to improve performance.

* RPDs calculated using raw data. The rounding of final results may result in the apparent difference.

Page 1 of 5

Maxxam Analytics International Corporation o/a Maxxam Analytics    Edmonton: 9331 - 48th Street T6B 2R4     Telephone (780)577-7100   Fax (780)450-4187



MAXXAM JOB #: B697101
Received: 2016/11/01, 09:27

CERTIFICATE OF ANALYSIS

Your P.O. #: 441369
Your C.O.C. #: 20161031-AcuteToxici

Report Date: 2016/11/09
Report #: R2297805

Version: 1 - Final

Attention:Chris Stroich

TECK COAL LIMITED
Bag Service 2000
421 Pine Avenue
Sparwood, BC
CANADA          V0B 2G0

Encryption Key

Please direct all questions regarding this Certificate of Analysis to your Project Manager.
Micheline Piche, Project Manager
Email: MPiche@maxxam.ca
Phone# (780) 577-7100
==================================================================== 
This report has been generated and distributed using a secure automated process.
Maxxam has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per section 5.10.2 of ISO/IEC 17025:2005(E), 
signing the reports.  For Service Group specific validation please refer to the Validation Signature Page. 

Total Cover Pages : 2
Page 2 of 5

Maxxam Analytics International Corporation o/a Maxxam Analytics    Edmonton: 9331 - 48th Street T6B 2R4     Telephone (780)577-7100   Fax (780)450-4187



Maxxam Job #: B697101
Report Date: 2016/11/09

TECK COAL LIMITED
Your P.O. #: 441369
Sampler Initials: JT

RESULTS OF CHEMICAL ANALYSES OF  WATER

N/A = Not Applicable

RDL = Reportable Detection Limit

8458313N/AATTACHEDATTACHED%Mortality

Daphnia Magna Bioassay

ONSITE0.011.01.0hrHours of Labour

Industrial - Calculated

QC BatchRDL
WL_BFWB_OUT_SP21

_20161031_N
LC_WTF_IN_20161031_NPUNITS

20161031-AcuteToxici20161031-AcuteToxiciCOC Number

2016/10/31
 09:00

2016/10/31
 08:00

Sampling Date

PX6361PX6360Maxxam ID

Page 3 of 5
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Maxxam Job #: B697101
Report Date: 2016/11/09

TECK COAL LIMITED
Your P.O. #: 441369
Sampler Initials: JT

GENERAL COMMENTS

Each temperature is the average of up to three cooler temperatures taken at receipt

5.3°CPackage 1

Results relate only to the items tested.

Page 4 of 5

Maxxam Analytics International Corporation o/a Maxxam Analytics    Edmonton: 9331 - 48th Street T6B 2R4     Telephone (780)577-7100   Fax (780)450-4187



Maxxam Job #: B697101
Report Date: 2016/11/09

TECK COAL LIMITED
Your P.O. #: 441369
Sampler Initials: JT

VALIDATION SIGNATURE PAGE

The analytical data and all QC contained in this report were reviewed and validated by the following individual(s).

Joshua Baker, B.Sc., Senior Analyst

Maxxam has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per section 5.10.2 of ISO/IEC
17025:2005(E), signing the reports.  For Service Group specific validation please refer to the Validation Signature Page.
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RESULTS OF DAPHNIA MAGNA SINGLE CONCENTRATION-100%

TECK COAL LIMITED, Sparwood 3248Client :

Client Project Name & Number:

Job Number: B697101

- Sample Number: PX6361-01

Test Result:

Statistical Method:048 hrs Mortality %

Mean percent mortality: Sample Control         0          0

2-6°C

1 L

Oct 31, 2016 09:00 AM

Analysis Start :

End :

Nov 03, 2016 10:04 AM

Nov 05, 2016 10:03 AM

clearDescription:

Sample Collected By:

Sample Received: Volume Received:

Sample Collected:

Dissolved Oxygen: 9.9 mg/L

Temperature :

pH: 7.5

1247 µS/cm

8 °C

800 mg CaCO 3/L

N/AJT

Nov 01, 2016 09:27 AM

Sample Conductance:

Hardness:

Site Collection:

5 °CTemp.Upon Arrival:

Storage:

Sampling Method : Grab

Sample Name : WL_BFWB_OUT_SP21_20161031_N Sample Matrix : Water

Sample Prior to Analysis:

0000100

0000100

0000100

00000

00000

00000

48 hrs48 hrs48 hrs48 hrs % vol/vol

Immobility
(%)

Immobility
(#)

Mortality
(%)

Mortality
(#)

 Concentration

7.515737.92000008.316817.720100

7.515757.92000008.316827.620100

7.515937.81900008.216737.620100

7.74148.01900007.74088.0200

7.64088.02000007.74087.9200

7.74078.01900007.74067.9200

48 hrs48 hrs48 hr48 hrs24 hrs24 hrs24 hrs24 hrsStartStartStartStart % vol/vol

Dissolved
Oxygen
(mg/L)

Conductivity
(uS/cm)

pH
(pH)

Temperature
(°C)

Immobility
(%)

Immobility
(#)

Mortality
(%)

Mortality
(#)

Dissolved
Oxygen
(mg/L)

Conductivity
(uS/cm)

pH
(pH)

Temperature
(°C)

 Concentration

Other parameters available on request.180 mg/L CaCO3Hardness:

City of Edmonton dechlorinated tap waterCulture/Control/Dilution Water:

NoneComments :

Test concentration :

Photoperiod :

Pre-aeration Time : Rate of Pre-aeration :

Test Hardness Adjusted :

0,0,0,100,100,100 (% vol/vol)

25-50 mL/min/L

No

16:8 (light: dark)

30 min

Test pH Adjusted: No

15.0 mL/Daphnia

Total # of Organisms Used :

Vessel Volume :Test Volume : 150 mL

Test Temperature :

Organisms per Vessel : 10

60

Loading Density :

20 ± 2 °C

225 mL

Test Conditions

Culture Temperature :

Pseudokirchnriella and YTC at a ratio of 2 mL/L of culture daily. New cultures weekly, 63 daphnids
distributed into 6 culture vessels and 3 reproductive vessels.

% Mortality within 7 days :

24.4<24 hrs

1.6

Time To First Brood :

Daphnia magna

8 Days

Average Brood Size :

16:8 (light: dark)

Source : In House Culture

20 ± 2 °C

Culture Diet

Culture Photoperiod :

Test Organism :

Age at Test Initiation :

www.maxxam.caMaxxam Analytics 9331 - 48th Street, Edmonton, Alberta  T6B 2R4  Tel: (780) 577-7100  Fax: (780) 450-4187

Page 1 of 2



RESULTS OF DAPHNIA MAGNA SINGLE CONCENTRATION-100%

TECK COAL LIMITED, Sparwood 3248Client :

Client Project Name & Number:

Job Number: B697101

- Sample Number: PX6361-01

0,1.25,2.5,5,10,20 g/L6.59 (5.17, 8.40) g/L Concentration :Historical Mean LC50 (warning limits) :

Binomial7.07 (N/A, 10.0)g/L Statistical Method :Test Endpoint 48 hrs LC50 (95% confidence interval) :

Oct 25, 2016Test Date:Sodium ChlorideReference chemical:

NoneMethod Deviations:

EPS 1/RM/14Test Method

The results contained in this report refer only to the testing of the sample submitted. This report may not be reproduced, except in its
entirety, without the written approval of the laboratory.

Note:

Date: Nov 09, 2016 12:00 PM

Analyst :

Verified By :

Andrea Rowe, Aynura Rakhmangulova, Chelsea Tessier, Natasha Mouck

Joshua Baker, Senior Analyst

www.maxxam.caMaxxam Analytics 9331 - 48th Street, Edmonton, Alberta  T6B 2R4  Tel: (780) 577-7100  Fax: (780) 450-4187
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ATTN:  Thomas Davidson Received: 2016/11/01

Teck Coal Ltd. Report Date: 2016/11/17

15 Km North HWY 43 Version: FINAL

Sparwood, British Columbia

Canada  V0B 2G0  

TEC164

1617-0346

-

Senior Verifier

Test Report

Client:

Reference:

Billing:



 
    

 Nautilus Environmental Company, Inc 

#4 6125 12 St SE, Calgary, AB T2H 2K1 

November 17, 2016 

Memo: Sublet of Rainbow Trout Testing for 1617-0345; 1617-0346 

To  Thomas Davidson  From Claudio Quinteros 

Affiliation  Teck Coal Ltd. WLC AWTF  Tel 403 253 7121 

e-mail  thomas.davidson@teck.com e-mail  claudio@nautilusenvironmental.ca 

 

 

Toxicity samples were collected October 31, 2016 and given the names LC_WTF_IN_20161031_NP 

and WL_BFWB_OUT_SP21_20161031_N. The samples were then submitted to Nautilus 

Environmental (Calgary) for analysis and was assigned the laboratory reference 1617-0345 and 

1617-0346 respectively. The required tests included rainbow trout testing.  

 

Due to testing capacity, the rainbow trout test was subcontracted to an alternate CALA-Accredited 

laboratory, Pollutech EnviroQuatics Limited (Pollutech).     

 

Detailed results from Pollutech have been provided here for your consideration. I have verified 

that these results meet all necessary method requirements. 

  

Please let me know if you have any questions or if you require any additional information. 

 

Thank you,  

 

  

 

Laboratory Supervisor   

 

mailto:thomas.davidson@teck.com
mailto:claudio@nautilusenvironmental.ca










Daphnia  (Single Concentration)
Test Report 
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Client: TEC164
Reference: 1617-0346-DAS

Client: Teck Coal Ltd.; operation WLC AWTF

Sample: WL_BFWB_OUT_SP21_20161031_N

Collection: collected on 2016/10/31 at 0800 by not given
Receipt: received on 2016/11/01 at 1000 by MC

Containers:

Description: type: water,  collection method: grab

Test: started on 2016/11/01 ; ended on 2016/11/03

Result:

Sample Client Comment    
Code Mortality (%)  Immobility (%)

control lab control 0 0   
100 0 0 none

Notes: sd, sample standard deviation; cv, coefficient of variation; nd, not done; na, not applicable;

 

 

WL_BFWB_OUT_SP21
_20161031_N

received 1 x 20 L carboy / 2 x 1 L bottles at 13 °C, in 
good condition with no seals and no initials

Average

The test data and results are authorized and verified correct.
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Daphnia  (Single Concentration)
Test Report 
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Client: TEC164
Reference: 1617-0346-DAS

Method: Biological Test method: Reference Method for Determining Acute Lethality of 
Effluents to Daphnia magna , 2000. Environ. Can., EPS 1/RM/14. 
Second Edition. (December 2000; amended February 2016)

Test type: Daphnia  48-h Static Acute Test (WTR-ME-015)
Species: Daphnia magna

Age: < 24 hours old 
Organism source: in-house culture

Stock mortality: 0%
Culture brood data: 10 days to first brood

16 neonates per average brood

Sample initial chemistry: pH: 7.8;   EC: 2470 (µS/cm @ 25°C);   DO: 8.6 (mg/L);   temperature: 17 °C
hardness (mg CaC03/L): 765;   colour: colourless;   salinity (ppt): 0

Sample holding time: 1 day  (must be ≤ 5 days)
Sample storage: 4 ± 2°C in darkness

Test vessel: 375 mL glass vessels
Test volume: 150 mL

Sample pre-treatment: The sample was not filtered or pH adjusted prior to or during testing
The sample was pre-aerated for 20 minutes (rate of 37.5 ± 12.5 mL/min.L-1)
The hardness of the sample was not adjusted (mg CaCO3/L) prior to or during
testing

Loading density: One daphnid/15 mL (must ≤ 1 organism/15 mL)
Control water: Moderately hard reconstituted water supplemented with vitamin B12 (2 µg/L)

and Na2SeO4 (2 µg/L)

The hardness of the control/dilution water was 86 mg CaCO3/L
Test concentrations: Undiluted sample plus a negative control

Test replicates: Three replicates per treatment, 10 daphnids per replicate
Feeding: None

Aeration: None
Measurements: pH, conductivity, dissolved oxygen and temperature at test initiation and

termination
Lighting: Cool white fluorescent lights

Photoperiod: 16h light:8h dark
Test temperature: 10 ± 2°C

Note: Outlined sections are protocol deviations explained on the comment page 

Test Conditions

 



Daphnia  (Single Concentration)
Test Report 
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Client: TEC164
Reference: 1617-0346-DAS

Endpoint: Mortality, % mortality at 48-h
Immobility, % immobility at 48-h

Test validity: The control had 100% survival (must ≥ 90%)
Control had 0% abnormal behaviour (must ≤ 10%), e.g. immobility 

Reference toxicant: 48-h test with NaCl initiated October 24, 2016 current results
(48-h LC50 and 95% confidence limits) = 0.65 (0.60-0.69) log (g/L NaCl)
historical results:
(48-h LC50 and 95% confidence limits) = 0.72 (0.63-0.81) log (g/L NaCl)

Note: Outlined sections are protocol deviations explained on the comment page 

Test Conditions



Daphnia  (Single Concentration)
Test Report 
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Client: TEC164
Reference: 1617-0346-DAS

Test Log:

2016/11/01 0 1520
2016/11/02 1 1100
2016/11/03 2 0945

Chemistry: 
Conc (%) control 100
replicate a b c a b c

Day pH (units)
0 7.8 7.8 7.9 7.9 7.9 7.9
2 7.8 7.8 7.8 7.8 7.8 7.8

Conductivity (µS/cm @ 25°C)
0 340 340 351 1780 1820 1800
2 309 310 315 1665 1670 1679

Dissolved Oxygen (mg/L)
0 9.5 9.5 9.5 9.6 9.6 9.6
2 8.5 8.5 8.4 8.5 8.5 8.6

Temperature (oC)
0 11 11 11 11 11 11
2 12 12 12 12 12 12

Biology:
Conc (%) control 100
replicate a b c a b c

Day Number Alive and Behavior (behavior is in brackets) 
1 10 10 10 10 10 10
2 10 10 10 10 10 10

Notes: F, floating; I, immobile; B, stuck on bubble; D, caught in debris

Mortality (%)
2 0 0 0 0 0 0

Immobility (%)
2 0 0 0 0 0 0

HS
EP

Date Day Time Technician

HS

Test Data



Daphnia  (Single Concentration)
Test Report 
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Client: TEC164
Reference: 1617-0346-DAS

Test Result Comments:
None

Data Analysis:
None

Protocol Deviations:
The test was performed at 10 ± 2°C as per the client's request.

Comments/Statistics



Daphnia  (Single Concentration)
Test Report 

Page 6 of 10

Client: TEC164
Reference: 1617-0346-DAS

Client: Teck Coal Ltd.; operation WLC AWTF

Sample: WL_BFWB_OUT_SP21_20161031_N

Collection: collected on 2016/10/31 at 0800 by not given
Receipt: received on 2016/11/01 at 1000 by MC

Containers:

Description: type: water,  collection method: grab

Test: started on 2016/11/01 ; ended on 2016/11/03

Result:

Sample Client Comment    
Code Mortality (%)  Immobility (%)

control lab control 0 0   
100 0 0 none

Notes: sd, sample standard deviation; cv, coefficient of variation; nd, not done; na, not applicable;

 

 

Senior Verifier
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received 1 x 20 L carboy / 2 x 1 L bottles at 13 °C, in 
good condition with no seals and no initials

The test data and results are authorized and verified correct.
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Daphnia  (Single Concentration)
Test Report 
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Client: TEC164
Reference: 1617-0346-DAS

Method: Biological Test method: Reference Method for Determining Acute Lethality of 
Effluents to Daphnia magna , 2000. Environ. Can., EPS 1/RM/14. 
Second Edition. (December 2000; amended February 2016)

Test type: Daphnia  48-h Static Acute Test (WTR-ME-015)
Species: Daphnia magna

Age: < 24 hours old 
Organism source: in-house culture

Stock mortality: 0%
Culture brood data: 10 days to first brood

17 neonates per average brood

Sample initial chemistry: pH: 7.8;   EC: 2470 (µS/cm @ 25°C);   DO: 8.6 (mg/L);   temperature: 17 °C
hardness (mg CaC03/L): 765;   colour: colourless;   salinity (ppt): 0

Sample holding time: 1 day  (must be ≤ 5 days)
Sample storage: 4 ± 2°C in darkness

Test vessel: 375 mL glass vessels
Test volume: 150 mL

Sample pre-treatment: The sample was not filtered or pH adjusted prior to or during testing
The sample was pre-aerated for 20 minutes (rate of 37.5 ± 12.5 mL/min.L-1)
The hardness of the sample was not adjusted (mg CaCO3/L) prior to or during
testing

Loading density: One daphnid/15 mL (must ≤ 1 organism/15 mL)
Control water: Moderately hard reconstituted water supplemented with vitamin B12 (2 µg/L)

and Na2SeO4 (2 µg/L)

The hardness of the control/dilution water was 86 mg CaCO3/L
Test concentrations: Undiluted sample plus a negative control

Test replicates: Three replicates per treatment, 10 daphnids per replicate
Feeding: None

Aeration: None
Measurements: pH, conductivity, dissolved oxygen and temperature at test initiation and

termination
Lighting: Cool white fluorescent lights

Photoperiod: 16h light:8h dark
Test temperature: 20 ± 2°C

Note: Outlined sections are protocol deviations explained on the comment page 

Test Conditions

 



Daphnia  (Single Concentration)
Test Report 
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Client: TEC164
Reference: 1617-0346-DAS

Endpoint: Mortality, % mortality at 48-h
Immobility, % immobility at 48-h

Test validity: The control had 100% survival (must ≥ 90%)
Control had 0% abnormal behaviour (must ≤ 10%), e.g. immobility 

Reference toxicant: 48-h test with NaCl initiated October 24, 2016 current results
(48-h LC50 and 95% confidence limits) = 0.65 (0.60-0.69) log (g/L NaCl)
historical results:
(48-h LC50 and 95% confidence limits) = 0.72 (0.63-0.81) log (g/L NaCl)

Note: Outlined sections are protocol deviations explained on the comment page 

Test Conditions
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Client: TEC164
Reference: 1617-0346-DAS

Test Log:

2016/11/01 0 1500
2016/11/02 1 1100
2016/11/03 2 0930

Chemistry: 
Conc (%) control 100
replicate a b c a b c

Day pH (units)
0 7.8 7.8 7.8 8.0 8.0 8.0
2 7.8 7.8 7.8 7.8 8.0 8.0

Conductivity (µS/cm @ 25°C)
0 330 324 331 1769 1794 1798
2 301 310 316 1645 1658 1659

Dissolved Oxygen (mg/L)
0 8.0 8.0 8.0 8.4 8.4 8.5
2 7.9 8.0 8.0 8.1 8.1 8.1

Temperature (oC)
0 19 19 19 18 18 18
2 20 19 19 19 19 19

Biology:
Conc (%) control 100
replicate a b c a b c

Day Number Alive and Behavior (behavior is in brackets) 
1 10 10 10 10 10 10
2 10 10 10 10 10 10

Notes: F, floating; I, immobile; B, stuck on bubble; D, caught in debris

Mortality (%)
2 0 0 0 0 0 0

Immobility (%)
2 0 0 0 0 0 0

HS

Date Technician

HS

Day Time

EP

Test Data



Daphnia  (Single Concentration)
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Client: TEC164
Reference: 1617-0346-DAS

Test Result Comments:
None

Data Analysis:
None

Protocol Deviations:
None

Comments/Statistics



MAXXAM JOB #: B699770
Received: 2016/11/08, 09:08

CERTIFICATE OF ANALYSIS

Your P.O. #: 441369
Your C.O.C. #: 20161107-ACUTETOXICI

Report Date: 2016/11/22
Report #: R2304911

Version: 1 - Final

Attention:Thomas Davidson

TECK COAL LIMITED
Bag Service 2000
421 Pine Avenue
Sparwood, BC
CANADA          V0B 2G0

Sample Matrix: Water
# Samples Received: 2

Analytical MethodLaboratory Method
Date
Analyzed

Date
ExtractedQuantityAnalyses

EPS 1 RM14 2nd  edEENVSOP-001542016/11/09N/A2Daphnia magna Single Concentration-100%

2016/11/09N/A2Technician Time - Customer Service

Maxxam Analytics’ laboratories are accredited to ISO/IEC 17025:2005 for specific parameters on scopes of accreditation. Unless otherwise noted,
procedures used by Maxxam are based upon recognized Provincial, Federal or US method compendia such as CCME, MDDELCC, EPA, APHA.

All work recorded herein has been done in accordance with procedures and practices ordinarily exercised by professionals in Maxxam’s profession using
accepted testing methodologies, quality assurance and quality control procedures (except where otherwise agreed by the client and Maxxam in writing).
All data is in statistical control and has met quality control and method performance criteria unless otherwise noted. All method blanks are reported:
unless indicated otherwise, associated sample data are not blank corrected.

Maxxam Analytics’ liability is limited to the actual cost of the requested analyses, unless otherwise agreed in writing. There is no other warranty expressed
or implied. Maxxam has been retained to provide analysis of samples provided by the Client using the testing methodology referenced in this report.
Interpretation and use of test results are the sole responsibility of the Client and are not within the scope of services provided by Maxxam, unless
otherwise agreed in writing.

Solid sample results, except biota, are based on dry weight unless otherwise indicated. Organic analyses are not recovery corrected except for isotope
dilution methods. Results relate to samples tested.
This Certificate shall not be reproduced except in full, without the written approval of the laboratory.

Remarks:

Reference Method suffix “m” indicates test methods incorporate validated modifications from specific reference methods to improve performance.

* RPDs calculated using raw data. The rounding of final results may result in the apparent difference.

Page 1 of 5

Maxxam Analytics International Corporation o/a Maxxam Analytics    Edmonton: 9331 - 48th Street T6B 2R4     Telephone (780)577-7100   Fax (780)450-4187



MAXXAM JOB #: B699770
Received: 2016/11/08, 09:08

CERTIFICATE OF ANALYSIS

Your P.O. #: 441369
Your C.O.C. #: 20161107-ACUTETOXICI

Report Date: 2016/11/22
Report #: R2304911

Version: 1 - Final

Attention:Thomas Davidson

TECK COAL LIMITED
Bag Service 2000
421 Pine Avenue
Sparwood, BC
CANADA          V0B 2G0

Encryption Key

Please direct all questions regarding this Certificate of Analysis to your Project Manager.
Micheline Piche, Project Manager
Email: MPiche@maxxam.ca
Phone# (780) 577-7100
==================================================================== 
This report has been generated and distributed using a secure automated process.
Maxxam has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per section 5.10.2 of ISO/IEC 17025:2005(E), 
signing the reports.  For Service Group specific validation please refer to the Validation Signature Page. 

Total Cover Pages : 2
Page 2 of 5

Maxxam Analytics International Corporation o/a Maxxam Analytics    Edmonton: 9331 - 48th Street T6B 2R4     Telephone (780)577-7100   Fax (780)450-4187



Maxxam Job #: B699770
Report Date: 2016/11/22

TECK COAL LIMITED
Your P.O. #: 441369

RESULTS OF CHEMICAL ANALYSES OF  WATER

N/A = Not Applicable

RDL = Reportable Detection Limit

8465865N/AATTACHEDATTACHED%Mortality

Daphnia Magna Bioassay

ONSITE0.011.01.0hrHours of Labour

Industrial - Calculated

QC BatchRDL
WL_BFWB_OUT_SP21

_20161107_N
LC_WTF_IN_20161107_NPUNITS

20161107-ACUTETOXI20161107-ACUTETOXICICOC Number

2016/11/07
 09:00

2016/11/07
 08:00

Sampling Date

PZ2841PZ2840Maxxam ID

Page 3 of 5

Maxxam Analytics International Corporation o/a Maxxam Analytics    Edmonton: 9331 - 48th Street T6B 2R4     Telephone (780)577-7100   Fax (780)450-4187



Maxxam Job #: B699770
Report Date: 2016/11/22

TECK COAL LIMITED
Your P.O. #: 441369

GENERAL COMMENTS

Each temperature is the average of up to three cooler temperatures taken at receipt

6.7°CPackage 1

Results relate only to the items tested.

Page 4 of 5

Maxxam Analytics International Corporation o/a Maxxam Analytics    Edmonton: 9331 - 48th Street T6B 2R4     Telephone (780)577-7100   Fax (780)450-4187



Maxxam Job #: B699770
Report Date: 2016/11/22

TECK COAL LIMITED
Your P.O. #: 441369

VALIDATION SIGNATURE PAGE

The analytical data and all QC contained in this report were reviewed and validated by the following individual(s).

Joshua Baker, B.Sc., Senior Analyst

Maxxam has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per section 5.10.2 of ISO/IEC
17025:2005(E), signing the reports.  For Service Group specific validation please refer to the Validation Signature Page.

Page 5 of 5

Maxxam Analytics International Corporation o/a Maxxam Analytics    Edmonton: 9331 - 48th Street T6B 2R4     Telephone (780)577-7100   Fax (780)450-4187



RESULTS OF DAPHNIA MAGNA SINGLE CONCENTRATION-100%

TECK COAL LIMITED, Sparwood 3248Client :

Client Project Name & Number:

Job Number: B699770

- Sample Number: PZ2841-01

Test Result:

Statistical Method:0%48 hrs Mortality %

Mean percent mortality: Sample Control         0          0

2-6°C

1 L

Nov 07, 2016 09:00 AM

Analysis Start :

End :

Nov 09, 2016 10:41 AM

Nov 11, 2016 10:22 AM

ClearDescription:

Sample Collected By:

Sample Received: Volume Received:

Sample Collected:

Dissolved Oxygen: 10.1 mg/L

Temperature :

pH: 7.8

1645 µS/cm

18 °C

1200 mg CaCO 3/L

N/AN/A

Nov 08, 2016 09:08 AM

Sample Conductance:

Hardness:

Site Collection:

7 °CTemp.Upon Arrival:

Storage:

Sampling Method : N/A

Sample Name : WL_BFWB_OUT_SP21_20161107_N Sample Matrix : Water

Sample Prior to Analysis:

0000100

0000100

10.0100100

00000

00000

00000

48 hrs48 hrs48 hrs48 hrs % vol/vol

Immobility
(%)

Immobility
(#)

Mortality
(%)

Mortality
(#)

 Concentration

7.716657.82000009.316847.819100

7.516967.71900009.316857.919100

7.716447.82000009.316788.019100

8.04508.11900008.24068.5210

7.64147.92000008.24068.4210

7.94397.91900008.24048.3210

48 hrs48 hrs48 hr48 hrs24 hrs24 hrs24 hrs24 hrsStartStartStartStart % vol/vol

Dissolved
Oxygen
(mg/L)

Conductivity
(uS/cm)

pH
(pH)

Temperature
(°C)

Immobility
(%)

Immobility
(#)

Mortality
(%)

Mortality
(#)

Dissolved
Oxygen
(mg/L)

Conductivity
(uS/cm)

pH
(pH)

Temperature
(°C)

 Concentration

Other parameters available on request.180 mg/L CaCO3Hardness:

City of Edmonton dechlorinated tap waterCulture/Control/Dilution Water:

NoneComments :

Test concentration :

Photoperiod :

Pre-aeration Time : Rate of Pre-aeration :

Test Hardness Adjusted :

0,0,0,100,100,100 (% vol/vol)

25-50 mL/min/L

No

16:8 (light: dark)

30 min

Test pH Adjusted: No

15.0 mL/Daphnia

Total # of Organisms Used :

Vessel Volume :Test Volume : 150 mL

Test Temperature :

Organisms per Vessel : 10

60

Loading Density :

20 ± 2 °C

225 mL

Test Conditions

Culture Temperature :

Pseudokirchnriella and YTC at a ratio of 2 mL/L of culture daily. New cultures weekly, 63 daphnids
distributed into 6 culture vessels and 3 reproductive vessels.

% Mortality within 7 days :

23.0<24 hrs

0

Time To First Brood :

Daphnia magna

9 Days

Average Brood Size :

16:8 (light: dark)

Source : In House Culture

20 ± 2 °C

Culture Diet

Culture Photoperiod :

Test Organism :

Age at Test Initiation :

www.maxxam.caMaxxam Analytics 9331 - 48th Street, Edmonton, Alberta  T6B 2R4  Tel: (780) 577-7100  Fax: (780) 450-4187

Page 1 of 2



RESULTS OF DAPHNIA MAGNA SINGLE CONCENTRATION-100%

TECK COAL LIMITED, Sparwood 3248Client :

Client Project Name & Number:

Job Number: B699770

- Sample Number: PZ2841-01

0,1.25,2.5,5,10,20 g/L6.59 (5.17, 8.40) g/L Concentration :Historical Mean LC50 (warning limits) :

Binomial7.07 (5.00, 10.0)g/L Statistical Method :Test Endpoint 48 hrs LC50 (95% confidence interval) :

Nov 12, 2016Test Date:Sodium ChlorideReference chemical:

NoneMethod Deviations:

EPS 1/RM/14Test Method

The results contained in this report refer only to the testing of the sample submitted. This report may not be reproduced, except in its
entirety, without the written approval of the laboratory.

Note:

Date: Nov 22, 2016 03:42 PM

Analyst :

Verified By :

Andrea Rowe, Aynura Rakhmangulova, Michelle Hospedales, Natasha Mouck

Joshua Baker, Senior Analyst

www.maxxam.caMaxxam Analytics 9331 - 48th Street, Edmonton, Alberta  T6B 2R4  Tel: (780) 577-7100  Fax: (780) 450-4187
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ATTN:  Thomas Davidson Received: 2016/11/08
Teck Coal Ltd. Report Date: 2016/11/25
15 Km North HWY 43 Version: FINAL
Sparwood, British Columbia
Canada  V0B 2G0  

TEC164
1617-0391
PO#: 430571

Senior Verifier

Test Report

Client:
Reference:
Billing:



Daphnia  (Single Concentration)
Test Report 

Page 1 of 10

Client: TEC164
Reference: 1617-0391-DAS

Client: Teck Coal Ltd.; operation WLC AWTF

Sample: WL_BFWB_OUT_SP21_20161107_N

Collection: collected on 2016/11/07 at 0900 by not given
Receipt: received on 2016/11/08 at 1000 by MC

Containers:

Description: type: water,  collection method: grab

Test: started on 2016/11/08 ; ended on 2016/11/10

Result:

Sample Client Comment    
Code Mortality (%)  Immobility (%)

control lab control 0 0   
100 0 0 none

Notes: sd, sample standard deviation; cv, coefficient of variation; nd, not done; na, not applicable;

 

 

Senior Verifier

Average

received 4 x 20 L carboy / 4 x 1 L bottles at 12 °C, in 
good condition with no seals and no initials

The test data and results are authorized and verified correct.
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Daphnia  (Single Concentration)
Test Report 

Page 2 of 10

Client: TEC164
Reference: 1617-0391-DAS

Method: Biological Test method: Reference Method for Determining Acute Lethality of 
Effluents to Daphnia magna , 2000. Environ. Can., EPS 1/RM/14. 
Second Edition. (December 2000; amended February 2016)

Test type: Daphnia  48-h Static Acute Test (WTR-ME-015)
Species: Daphnia magna

Age: < 24 hours old 
Organism source: in-house culture

Stock mortality: 7%
Culture brood data: 10 days to first brood

24 neonates per average brood

Sample initial chemistry: pH: 7.8;   EC: 2550 (µS/cm @ 25°C);   DO: 8.7 (mg/L);   temperature: 18 °C
hardness (mg CaC03/L): 775;   colour: colourless;   salinity (ppt): 0

Sample holding time: 1 day  (must be ≤ 5 days)
Sample storage: 4 ± 2°C in darkness

Test vessel: 375 mL glass vessels
Test volume: 150 mL

Sample pre-treatment: The sample was not filtered or pH adjusted prior to or during testing
The sample was pre-aerated for 20 minutes (rate of 37.5 ± 12.5 mL/min.L-1)
The hardness of the sample was not adjusted (mg CaCO3/L) prior to or during
testing

Loading density: One daphnid/15 mL (must ≤ 1 organism/15 mL)
Control water: Moderately hard reconstituted water supplemented with vitamin B12 (2 µg/L)

and Na2SeO4 (2 µg/L)

The hardness of the control/dilution water was 85 mg CaCO3/L
Test concentrations: Undiluted sample plus a negative control

Test replicates: Three replicates per treatment, 10 daphnids per replicate
Feeding: None

Aeration: None
Measurements: pH, conductivity, dissolved oxygen and temperature at test initiation and

termination
Lighting: Cool white fluorescent lights

Photoperiod: 16h light:8h dark
Test temperature: 20 ± 2°C

Note: Outlined sections are protocol deviations explained on the comment page 

Test Conditions

 



Daphnia  (Single Concentration)
Test Report 
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Client: TEC164
Reference: 1617-0391-DAS

Endpoint: Mortality, % mortality at 48-h
Immobility, % immobility at 48-h

Test validity: The control had 100% survival (must ≥ 90%)
Control had 0% abnormal behaviour (must ≤ 10%), e.g. immobility 

Reference toxicant: 48-h test with NaCl initiated November 7, 2016 current results
(48-h LC50 and 95% confidence limits) = 0.67 (0.62-0.71) log (g/L NaCl)
historical results:
(48-h LC50 and 95% confidence limits) = 0.71 (0.62-0.81) log (g/L NaCl)

Note: Outlined sections are protocol deviations explained on the comment page 

Test Conditions



Daphnia  (Single Concentration)
Test Report 

Page 4 of 10

Client: TEC164
Reference: 1617-0391-DAS

Test Log:

2016/11/08 0 1420
2016/11/09 1 0930
2016/11/10 2 0845

Chemistry: 
Conc (%) control 100
replicate a b c a b c

Day pH (units)
0 7.5 7.5 7.5 7.9 7.9 8.0
2 7.6 7.6 7.6 8.0 8.0 8.0

Conductivity (µS/cm @ 25°C)
0 263 267 270 1731 1774 1765
2 302 306 305 1838 1886 1885

Dissolved Oxygen (mg/L)
0 8.0 8.0 8.1 8.1 8.1 8.1
2 7.9 7.9 7.9 7.9 7.9 7.9

Temperature (oC)
0 19 19 19 19 19 19
2 20 20 20 20 20 20

Biology:
Conc (%) control 100
replicate a b c a b c

Day Number Alive and Behavior (behavior is in brackets) 
1 10 10 (1F) 10 10 10 10
2 10 10 10 10 10 10

Notes: F, floating; I, immobile; B, stuck on bubble; D, caught in debris

Mortality (%)
2 0 0 0 0 0 0

Immobility (%)
2 0 0 0 0 0 0

HS
JW

Date Technician

JW

Day Time

Test Data



Daphnia  (Single Concentration)
Test Report 
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Client: TEC164
Reference: 1617-0391-DAS

Test Result Comments:
None

Data Analysis:
None

Protocol Deviations:
None

Comments/Statistics



Daphnia  (Single Concentration)
Test Report 
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Client: TEC164
Reference: 1617-0391-DAS

Client: Teck Coal Ltd.; operation WLC AWTF

Sample: WL_BFWB_OUT_SP21_20161107_N

Collection: collected on 2016/11/07 at 0900 by not given
Receipt: received on 2016/11/08 at 1000 by MC

Containers:

Description: type: water,  collection method: grab

Test: started on 2016/11/08 ; ended on 2016/11/10

Result:

Sample Client Comment    
Code Mortality (%)  Immobility (%)

control lab control 0 0   
100 0 0 none

Notes: sd, sample standard deviation; cv, coefficient of variation; nd, not done; na, not applicable;

 

 

received 4 x 20 L carboy / 4 x 1 L bottles at 12 °C, in 
good condition with no seals and no initials

Average

The test data and results are authorized and verified correct.

Senior Verifier
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Daphnia  (Single Concentration)
Test Report 
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Client: TEC164
Reference: 1617-0391-DAS

Method: Biological Test method: Reference Method for Determining Acute Lethality of 
Effluents to Daphnia magna , 2000. Environ. Can., EPS 1/RM/14. 
Second Edition. (December 2000; amended February 2016)

Test type: Daphnia  48-h Static Acute Test (WTR-ME-015)
Species: Daphnia magna

Age: < 24 hours old 
Organism source: in-house culture

Stock mortality: 0%
Culture brood data: 10 days to first brood

24 neonates per average brood

Sample initial chemistry: pH: 7.8;   EC: 2550 (µS/cm @ 25°C);   DO: 8.7 (mg/L);   temperature: 18 °C
hardness (mg CaC03/L): 775;   colour: colourless;   salinity (ppt): 0

Sample holding time: 1 day  (must be ≤ 5 days)
Sample storage: 4 ± 2°C in darkness

Test vessel: 375 mL glass vessels
Test volume: 150 mL

Sample pre-treatment: The sample was not filtered or pH adjusted prior to or during testing
The sample was pre-aerated for 0 minutes (rate of 37.5 ± 12.5 mL/min.L-1)
The hardness of the sample was not adjusted (mg CaCO3/L) prior to or during
testing

Loading density: One daphnid/15 mL (must ≤ 1 organism/15 mL)
Control water: Moderately hard reconstituted water supplemented with vitamin B12 (2 µg/L)

and Na2SeO4 (2 µg/L)

The hardness of the control/dilution water was 85 mg CaCO3/L
Test concentrations: Undiluted sample plus a negative control

Test replicates: Three replicates per treatment, 10 daphnids per replicate
Feeding: None

Aeration: None
Measurements: pH, conductivity, dissolved oxygen and temperature at test initiation and

termination
Lighting: Cool white fluorescent lights

Photoperiod: 16h light:8h dark
Test temperature: 10 ± 2°C

Note: Outlined sections are protocol deviations explained on the comment page 

Test Conditions

 



Daphnia  (Single Concentration)
Test Report 
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Client: TEC164
Reference: 1617-0391-DAS

Endpoint: Mortality, % mortality at 48-h
Immobility, % immobility at 48-h

Test validity: The control had 100% survival (must ≥ 90%)
Control had 0% abnormal behaviour (must ≤ 10%), e.g. immobility 

Reference toxicant: 48-h test with NaCl initiated November 7, 2016 current results
(48-h LC50 and 95% confidence limits) = 0.67 (0.62-0.71) log (g/L NaCl)
historical results:
(48-h LC50 and 95% confidence limits) = 0.71 (0.62-0.81) log (g/L NaCl)

Note: Outlined sections are protocol deviations explained on the comment page 

Test Conditions



Daphnia  (Single Concentration)
Test Report 
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Client: TEC164
Reference: 1617-0391-DAS

Test Log:

2016/11/08 0 1400
2016/11/09 1 0930
2016/11/10 2 0845

Chemistry: 
Conc (%) control 100
replicate a b c a b c

Day pH (units)
0 7.5 7.5 7.5 7.6 7.6 7.6
2 7.6 7.6 7.5 8.0 8.0 8.1

Conductivity (µS/cm @ 25°C)
0 266 267 273 1776 1789 1793
2 312 311 316 1908 1986 2090

Dissolved Oxygen (mg/L)
0 9.4 9.4 9.4 9.6 9.6 9.6
2 9.5 9.5 9.5 9.6 9.6 9.6

Temperature (oC)
0 11 11 11 11 11 11
2 11 11 11 11 11 11

Biology:
Conc (%) control 100
replicate a b c a b c

Day Number Alive and Behavior (behavior is in brackets) 
1 10 10 10 10 10 10
2 10 10 10 10 10 10

Notes: F, floating; I, immobile; B, stuck on bubble; D, caught in debris

Mortality (%)
2 0 0 0 0 0 0

Immobility (%)
2 0 0 0 0 0 0

JW
HS

Date Day Time Technician

JW

Test Data



Daphnia  (Single Concentration)
Test Report 
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Client: TEC164
Reference: 1617-0391-DAS

Test Result Comments:
None

Data Analysis:
None

Protocol Deviations:
The test temperature was 10 ± 2°C, as per the clients request 

Comments/Statistics



 
    

 Nautilus Environmental Company, Inc 
#4 6125 12 St SE, Calgary, AB T2H 2K1 

November 25, 2016 

Memo: Sublet of Rainbow Trout Testing for 1617-0391 

To  Thomas Davidson, Chris Stroich  From Jacklyn Poole 
Affiliation  Teck Coal Ltd.  Tel 403 253 7121 
e-mail  Thomas.davidson@teck.com; 

chris.stroich@teck.com  
e-mail  jacklyn@nautilusenvironmental.ca 

 
 
A toxicity sample was collected November 7, 2016 and given the name 
WL_BFWB_OUT_SP21_20161107_N.  This sample was then submitted to Nautilus Environmental 
(Calgary) for analysis and was assigned the laboratory reference 1617-0391. The required tests 
included Daphnia magna and rainbow trout testing. 
 
Due to an unhealthy batch of rainbow trout received from a supplier, the rainbow trout test was 
subcontracted to an alternate CALA-Accredited laboratory, Pollutech Enviroquatics (Pollutech)     
 
Detailed results from Pollutech have been provided here for your consideration. I have verified 
that these results meet all necessary method requirements. 
  
Please let me know if you have any questions or if you require any additional information. 
 
Thank you,  
 

  
 
Laboratory Supervisor   
 

mailto:Thomas.davidson@teck.com
mailto:chris.stroich@teck.com
mailto:jacklyn@nautilusenvironmental.ca










MAXXAM JOB #: B6A2419
Received: 2016/11/16, 09:44

CERTIFICATE OF ANALYSIS

Your C.O.C. #: 20161114-acute toxic

Report Date: 2016/11/23
Report #: R2305442

Version: 1 - Final

Attention:Chris Stroich

TECK COAL LIMITED
Bag Service 2000
421 Pine Avenue
Sparwood, BC
CANADA          V0B 2G0

Sample Matrix: Water
# Samples Received: 2

Analytical MethodLaboratory Method
Date
Analyzed

Date
ExtractedQuantityAnalyses

EPS 1 RM14 2nd  edEENVSOP-001542016/11/17N/A1Daphnia magna Single Concentration-100%

EPS 1 RM14 2nd  edEENVSOP-001542016/11/18N/A1Daphnia magna Single Concentration-100%

2016/11/18N/A2Technician Time - Customer Service

Maxxam Analytics’ laboratories are accredited to ISO/IEC 17025:2005 for specific parameters on scopes of accreditation. Unless otherwise noted,
procedures used by Maxxam are based upon recognized Provincial, Federal or US method compendia such as CCME, MDDELCC, EPA, APHA.

All work recorded herein has been done in accordance with procedures and practices ordinarily exercised by professionals in Maxxam’s profession using
accepted testing methodologies, quality assurance and quality control procedures (except where otherwise agreed by the client and Maxxam in writing).
All data is in statistical control and has met quality control and method performance criteria unless otherwise noted. All method blanks are reported:
unless indicated otherwise, associated sample data are not blank corrected.

Maxxam Analytics’ liability is limited to the actual cost of the requested analyses, unless otherwise agreed in writing. There is no other warranty expressed
or implied. Maxxam has been retained to provide analysis of samples provided by the Client using the testing methodology referenced in this report.
Interpretation and use of test results are the sole responsibility of the Client and are not within the scope of services provided by Maxxam, unless
otherwise agreed in writing.

Solid sample results, except biota, are based on dry weight unless otherwise indicated. Organic analyses are not recovery corrected except for isotope
dilution methods. Results relate to samples tested.
This Certificate shall not be reproduced except in full, without the written approval of the laboratory.

Remarks:

Reference Method suffix “m” indicates test methods incorporate validated modifications from specific reference methods to improve performance.

* RPDs calculated using raw data. The rounding of final results may result in the apparent difference.
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Maxxam Analytics International Corporation o/a Maxxam Analytics    Edmonton: 9331 - 48th Street T6B 2R4     Telephone (780)577-7100   Fax (780)450-4187



MAXXAM JOB #: B6A2419
Received: 2016/11/16, 09:44

CERTIFICATE OF ANALYSIS

Your C.O.C. #: 20161114-acute toxic

Report Date: 2016/11/23
Report #: R2305442

Version: 1 - Final

Attention:Chris Stroich

TECK COAL LIMITED
Bag Service 2000
421 Pine Avenue
Sparwood, BC
CANADA          V0B 2G0

Encryption Key

Please direct all questions regarding this Certificate of Analysis to your Project Manager.
Micheline Piche, Project Manager
Email: MPiche@maxxam.ca
Phone# (780) 577-7100
==================================================================== 
This report has been generated and distributed using a secure automated process.
Maxxam has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per section 5.10.2 of ISO/IEC 17025:2005(E), 
signing the reports.  For Service Group specific validation please refer to the Validation Signature Page. 

Total Cover Pages : 2
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Maxxam Job #: B6A2419
Report Date: 2016/11/23

TECK COAL LIMITED

RESULTS OF CHEMICAL ANALYSES OF  WATER

N/A = Not Applicable

RDL = Reportable Detection Limit

8476072N/AATTACHED8474231ATTACHED%Mortality

Daphnia Magna Bioassay

ONSITE0.011.0ONSITE1.0hrHours of Labour

Industrial - Calculated

QC BatchRDL
WL_BFWB_OUT_SP21

_20161114_N
QC BatchLC_WTF_IN_20161114_NPUNITS

20161114-acute toxic20161114-acute toxicCOC Number

2016/11/14
 09:00

2016/11/14
 08:00

Sampling Date

QB0027QB0026Maxxam ID
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Maxxam Job #: B6A2419
Report Date: 2016/11/23

TECK COAL LIMITED

GENERAL COMMENTS

Each temperature is the average of up to three cooler temperatures taken at receipt

12.0°CPackage 1

Results relate only to the items tested.
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Maxxam Job #: B6A2419
Report Date: 2016/11/23

TECK COAL LIMITED

VALIDATION SIGNATURE PAGE

The analytical data and all QC contained in this report were reviewed and validated by the following individual(s).

Joshua Baker, B.Sc., Senior Analyst

Jaime-Lee Shumilak, B.Sc., Supervisor-Sample Logistics

Maxxam has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per section 5.10.2 of ISO/IEC
17025:2005(E), signing the reports.  For Service Group specific validation please refer to the Validation Signature Page.
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RESULTS OF DAPHNIA MAGNA SINGLE CONCENTRATION-100%

TECK COAL LIMITED, Sparwood 3248Client :

Client Project Name & Number:

Job Number: B6A2419

- Sample Number: QB0027-01

Test Result:

Statistical Method:048 hrs Mortality %

Mean percent mortality: Sample Control         0          0

2-6°C

1 L

Nov 14, 2016 09:00 AM

Analysis Start :

End :

Nov 18, 2016 10:58 AM

Nov 20, 2016 10:58 AM

ClearDescription:

Sample Collected By:

Sample Received: Volume Received:

Sample Collected:

Dissolved Oxygen: 8.8 mg/L

Temperature :

pH: 7.6

1746 µS/cm

20 °C

1400 mg CaCO 3/L

N/AN/A

Nov 16, 2016 09:44 AM

Sample Conductance:

Hardness:

Site Collection:

12 °CTemp.Upon Arrival:

Storage:

Sampling Method : N/A

Sample Name : WL_BFWB_OUT_SP21_20161114_N Sample Matrix : Water

Sample Prior to Analysis:

10.0100100

20.0200100

0000100

00000

00000

00000

48 hrs48 hrs48 hrs48 hrs % vol/vol

Immobility
(%)

Immobility
(#)

Mortality
(%)

Mortality
(#)

 Concentration

7.316878.01900008.117787.820100

7.316747.92000008.117767.720100

7.316417.91900008.117657.720100

7.63868.02000007.83817.9200

7.63808.01900007.83817.9200

7.53767.91900007.83787.8200

48 hrs48 hrs48 hr48 hrs24 hrs24 hrs24 hrs24 hrsStartStartStartStart % vol/vol

Dissolved
Oxygen
(mg/L)

Conductivity
(uS/cm)

pH
(pH)

Temperature
(°C)

Immobility
(%)

Immobility
(#)

Mortality
(%)

Mortality
(#)

Dissolved
Oxygen
(mg/L)

Conductivity
(uS/cm)

pH
(pH)

Temperature
(°C)

 Concentration

Other parameters available on request.160 mg/L CaCO3Hardness:

City of Edmonton dechlorinated tap waterCulture/Control/Dilution Water:

NoneComments :

Test concentration :

Photoperiod :

Pre-aeration Time : Rate of Pre-aeration :

Test Hardness Adjusted :

0,0,0,100,100,100 (% vol/vol)

25-50 mL/min/L

No

16:8 (light: dark)

30 min

Test pH Adjusted: No

15.0 mL/Daphnia

Total # of Organisms Used :

Vessel Volume :Test Volume : 150 mL

Test Temperature :

Organisms per Vessel : 10

60

Loading Density :

20 ± 2 °C

225 mL

Test Conditions

Culture Temperature :

Pseudokirchnriella and YTC at a ratio of 2 mL/L of culture daily. New cultures weekly, 63 daphnids
distributed into 6 culture vessels and 3 reproductive vessels.

% Mortality within 7 days :

22.7<24 hrs

0

Time To First Brood :

Daphnia magna

8 Days

Average Brood Size :

16:8 (light: dark)

Source : In House Culture

20 ± 2 °C

Culture Diet

Culture Photoperiod :

Test Organism :

Age at Test Initiation :

www.maxxam.caMaxxam Analytics 9331 - 48th Street, Edmonton, Alberta  T6B 2R4  Tel: (780) 577-7100  Fax: (780) 450-4187
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RESULTS OF DAPHNIA MAGNA SINGLE CONCENTRATION-100%

TECK COAL LIMITED, Sparwood 3248Client :

Client Project Name & Number:

Job Number: B6A2419

- Sample Number: QB0027-01

0,1.25,2.5,5,10,20 g/L6.59 (5.17, 8.40) g/L Concentration :Historical Mean LC50 (warning limits) :

Binomial7.07 (5.00, 10.0)g/L Statistical Method :Test Endpoint 48 hrs LC50 (95% confidence interval) :

Nov 12, 2016Test Date:Sodium ChlorideReference chemical:

NoneMethod Deviations:

EPS 1/RM/14Test Method

The results contained in this report refer only to the testing of the sample submitted. This report may not be reproduced, except in its
entirety, without the written approval of the laboratory.

Note:

Date: Nov 22, 2016 05:03 PM

Analyst :

Verified By :

Andrea Rowe, Aynura Rakhmangulova, Chelsea Tessier

Joshua Baker, Senior Analyst

www.maxxam.caMaxxam Analytics 9331 - 48th Street, Edmonton, Alberta  T6B 2R4  Tel: (780) 577-7100  Fax: (780) 450-4187

Page 2 of 2



ATTN:  Thomas Davidson Received: 2016/11/15
Teck Coal Ltd. Report Date: 2016/11/21
15 Km North HWY 43 Version: FINAL
Sparwood, British Columbia
Canada  V0B 2G0  

TEC164
1617-0404
PO#: 411634

Senior Verifier

Test Report

Client:
Reference:
Billing:



Daphnia  (Single Concentration)
Test Report 

Page 1 of 10

Client: TEC164
Reference: 1617-0404-DAS

Client: Teck Coal Ltd.; operation WLC AWTF

Sample: WL_BFWB_OUT_SP21_20161114_N

Collection: collected on 2016/11/14 at 0900 by not given
Receipt: received on 2016/11/15 at 1200 by MC

Containers:

Description: type: water,  collection method: grab

Test: started on 2016/11/15 ; ended on 2016/11/17

Result:

Sample Client Comment    
Code Mortality (%)  Immobility (%)

control lab control 0 0   
100 0 0 none

Notes: sd, sample standard deviation; cv, coefficient of variation; nd, not done; na, not applicable;

 

 

Senior Verifier

Average

received 4 x 1 L bottles at 11 °C, in good condition 
with no seals and no initials

The test data and results are authorized and verified correct.

WL_BFWB_OUT_SP21
_20161114_N
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Result Summary



Daphnia  (Single Concentration)
Test Report 

Page 2 of 10

Client: TEC164
Reference: 1617-0404-DAS

Method: Biological Test method: Reference Method for Determining Acute Lethality of 
Effluents to Daphnia magna , 2000. Environ. Can., EPS 1/RM/14. 
Second Edition. (December 2000; amended February 2016)

Test type: Daphnia  48-h Static Acute Test (WTR-ME-015)
Species: Daphnia magna

Age: < 24 hours old 
Organism source: in-house culture

Stock mortality: 0%
Culture brood data: 8 days to first brood

19 neonates per average brood

Sample initial chemistry: pH: 7.7;   EC: 1881 (µS/cm @ 25°C);   DO: 8.2 (mg/L);   temperature: 18 °C
hardness (mg CaC03/L): 1006;   colour: colourless;   salinity (ppt): 0

Sample holding time: 1 day  (must be ≤ 5 days)
Sample storage: 4 ± 2°C in darkness

Test vessel: 375 mL glass vessels
Test volume: 150 mL

Sample pre-treatment: The sample was not filtered or pH adjusted prior to or during testing
The sample was pre-aerated for 20 minutes (rate of 37.5 ± 12.5 mL/min.L-1)
The hardness of the sample was not adjusted (mg CaCO3/L) prior to or during
testing

Loading density: One daphnid/15 mL (must ≤ 1 organism/15 mL)
Control water: Moderately hard reconstituted water supplemented with vitamin B12 (2 µg/L)

and Na2SeO4 (2 µg/L)

The hardness of the control/dilution water was 87 mg CaCO3/L
Test concentrations: Undiluted sample plus a negative control

Test replicates: Three replicates per treatment, 10 daphnids per replicate
Feeding: None

Aeration: None
Measurements: pH, conductivity, dissolved oxygen and temperature at test initiation and

termination
Lighting: Cool white fluorescent lights

Photoperiod: 16h light:8h dark
Test temperature: 20 ± 2°C

Note: Outlined sections are protocol deviations explained on the comment page 

Test Conditions

 



Daphnia  (Single Concentration)
Test Report 

Page 3 of 10

Client: TEC164
Reference: 1617-0404-DAS

Endpoint: Mortality, % mortality at 48-h
Immobility, % immobility at 48-h

Test validity: The control had 100% survival (must ≥ 90%)
Control had 0% abnormal behaviour (must ≤ 10%), e.g. immobility 

Reference toxicant: 48-h test with NaCl initiated November 7, 2016 current results
(48-h LC50 and 95% confidence limits) = 0.67 (0.62-0.71) log (g/L NaCl)
historical results:
(48-h LC50 and 95% confidence limits) = 0.71 (0.62-0.81) log (g/L NaCl)

Note: Outlined sections are protocol deviations explained on the comment page 

Test Conditions



Daphnia  (Single Concentration)
Test Report 
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Client: TEC164
Reference: 1617-0404-DAS

Test Log:

2016/11/15 0 1400
2016/11/16 1 0930
2016/11/17 2 1030

Chemistry: 
Conc (%) control 100
replicate a b c a b c

Day pH (units)
0 7.7 7.7 7.7 7.9 7.9 7.9
2 7.9 8.0 8.0 8.0 8.0 8.0

Conductivity (µS/cm @ 25°C)
0 336 339 343 2060 2070 2080
2 340 349 350 2100 2110 2200

Dissolved Oxygen (mg/L)
0 8.0 8.0 8.0 8.1 8.1 8.1
2 7.8 7.9 8.0 8.0 8.1 8.1

Temperature (oC)
0 19 20 20 19 19 19
2 20 20 20 20 20 20

Biology:
Conc (%) control 100
replicate a b c a b c

Day Number Alive and Behavior (behavior is in brackets) 
1 10 10 10 10 10 10
2 10 10 10 10 10 10

Notes: F, floating; I, immobile; B, stuck on bubble; D, caught in debris

Mortality (%)
2 0 0 0 0 0 0

Immobility (%)
2 0 0 0 0 0 0

EP

Date Technician

JN/JW

Day Time

EP

Test Data



Daphnia  (Single Concentration)
Test Report 
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Client: TEC164
Reference: 1617-0404-DAS

Test Result Comments:
None

Data Analysis:
None

Protocol Deviations:
None

Comments/Statistics



Daphnia  (Single Concentration)
Test Report 
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Client: TEC164
Reference: 1617-0404-DAS

Client: Teck Coal Ltd.; operation WLC AWTF

Sample: WL_BFWB_OUT_SP21_20161114_N

Collection: collected on 2016/11/14 at 0900 by not given
Receipt: received on 2016/11/15 at 1200 by MC

Containers:

Description: type: water,  collection method: grab

Test: started on 2016/11/15 ; ended on 2016/11/17

Result:

Sample Client Comment    
Code Mortality (%)  Immobility (%)

control lab control 0 0   
100 0 0 none

Notes: sd, sample standard deviation; cv, coefficient of variation; nd, not done; na, not applicable;

 

 

received 4 x 1 L bottles at 11 °C, in good condition 
with no seals and no initials

Average

The test data and results are authorized and verified correct.

Senior Verifier
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Daphnia  (Single Concentration)
Test Report 
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Client: TEC164
Reference: 1617-0404-DAS

Method: Biological Test method: Reference Method for Determining Acute Lethality of 
Effluents to Daphnia magna , 2000. Environ. Can., EPS 1/RM/14. 
Second Edition. (December 2000; amended February 2016)

Test type: Daphnia  48-h Static Acute Test (WTR-ME-015)
Species: Daphnia magna

Age: < 24 hours old 
Organism source: in-house culture

Stock mortality: 0%
Culture brood data: 8 days to first brood

19 neonates per average brood

Sample initial chemistry: pH: 7.7;   EC: 1881 (µS/cm @ 25°C);   DO: 8.2 (mg/L);   temperature: 18 °C
hardness (mg CaC03/L): 1006;   colour: colourless;   salinity (ppt): 0

Sample holding time: 1 day  (must be ≤ 5 days)
Sample storage: 4 ± 2°C in darkness

Test vessel: 385 mL plastic vessels
Test volume: 150 mL

Sample pre-treatment: The sample was not filtered or pH adjusted prior to or during testing
The sample was pre-aerated for 0 minutes (rate of 37.5 ± 12.5 mL/min.L-1)
The hardness of the sample was not adjusted (mg CaCO3/L) prior to or during
testing

Loading density: One daphnid/15 mL (must ≤ 1 organism/15 mL)
Control water: Moderately hard reconstituted water supplemented with vitamin B12 (2 µg/L)

and Na2SeO4 (2 µg/L)

The hardness of the control/dilution water was 87 mg CaCO3/L
Test concentrations: Undiluted sample plus a negative control

Test replicates: Three replicates per treatment, 10 daphnids per replicate
Feeding: None

Aeration: None
Measurements: pH, conductivity, dissolved oxygen and temperature at test initiation and

termination
Lighting: Cool white fluorescent lights

Photoperiod: 16h light:8h dark
Test temperature: 10 ± 2°C

Note: Outlined sections are protocol deviations explained on the comment page 

Test Conditions

 



Daphnia  (Single Concentration)
Test Report 

Page 8 of 10

Client: TEC164
Reference: 1617-0404-DAS

Endpoint: Mortality, % mortality at 48-h
Immobility, % immobility at 48-h

Test validity: The control had 100% survival (must ≥ 90%)
Control had 0% abnormal behaviour (must ≤ 10%), e.g. immobility 

Reference toxicant: 48-h test with NaCl initiated November 7, 2016 current results
(48-h LC50 and 95% confidence limits) = 0.67 (0.62-0.71) log (g/L NaCl)
historical results:
(48-h LC50 and 95% confidence limits) = 0.71 (0.62-0.81) log (g/L NaCl)

Note: Outlined sections are protocol deviations explained on the comment page 

Test Conditions



Daphnia  (Single Concentration)
Test Report 

Page 9 of 10

Client: TEC164
Reference: 1617-0404-DAS

Test Log:

2016/11/15 0 1430
2016/11/16 1 0930
2016/11/17 2 1030

Chemistry: 
Conc (%) control 100
replicate a b c a b c

Day pH (units)
0 7.8 7.8 7.8 7.6 7.7 7.7
2 7.9 8.0 8.0 8.0 8.0 8.0

Conductivity (µS/cm @ 25°C)
0 339 345 344 2090 2100 2100
2 345 347 350 1799 1850 1850

Dissolved Oxygen (mg/L)
0 9.5 9.5 9.5 9.6 9.5 9.5
2 9.1 9.2 9.2 9.0 9.0 9.0

Temperature (oC)
0 11 11 11 11 11 12
2 12 12 12 12 12 12

Biology:
Conc (%) control 100
replicate a b c a b c

Day Number Alive and Behavior (behavior is in brackets) 
1 10 10 10 10 10 10
2 10 10 10 10 10 10

Notes: F, floating; I, immobile; B, stuck on bubble; D, caught in debris

Mortality (%)
2 0 0 0 0 0 0

Immobility (%)
2 0 0 0 0 0 0

EP
EP

Date Day Time Technician

JN/JW

Test Data



Daphnia  (Single Concentration)
Test Report 

Page 10 of 10

Client: TEC164
Reference: 1617-0404-DAS

Test Result Comments:
None

Data Analysis:
None

Protocol Deviations:
The test temperature was 10 ± 2°C, as per the client's request

Comments/Statistics



MAXXAM JOB #: B6A5198
Received: 2016/11/22, 12:08

CERTIFICATE OF ANALYSIS

Your P.O. #: 441369
Your C.O.C. #: 20161121-ACUTETOXICI

Report Date: 2016/12/06
Report #: R2312374

Version: 1 - Final

Attention:Chris Stroich

TECK COAL LIMITED
Bag Service 2000
421 Pine Avenue
Sparwood, BC
CANADA          V0B 2G0

Sample Matrix: Water
# Samples Received: 2

Analytical MethodLaboratory Method
Date
Analyzed

Date
ExtractedQuantityAnalyses

EPS 1 RM14 2nd  edEENVSOP-001542016/11/26N/A2Daphnia magna Single Concentration-100%

2016/11/26N/A2Technician Time - Customer Service

Maxxam Analytics’ laboratories are accredited to ISO/IEC 17025:2005 for specific parameters on scopes of accreditation. Unless otherwise noted,
procedures used by Maxxam are based upon recognized Provincial, Federal or US method compendia such as CCME, MDDELCC, EPA, APHA.

All work recorded herein has been done in accordance with procedures and practices ordinarily exercised by professionals in Maxxam’s profession using
accepted testing methodologies, quality assurance and quality control procedures (except where otherwise agreed by the client and Maxxam in writing).
All data is in statistical control and has met quality control and method performance criteria unless otherwise noted. All method blanks are reported:
unless indicated otherwise, associated sample data are not blank corrected.

Maxxam Analytics’ liability is limited to the actual cost of the requested analyses, unless otherwise agreed in writing. There is no other warranty expressed
or implied. Maxxam has been retained to provide analysis of samples provided by the Client using the testing methodology referenced in this report.
Interpretation and use of test results are the sole responsibility of the Client and are not within the scope of services provided by Maxxam, unless
otherwise agreed in writing.

Solid sample results, except biota, are based on dry weight unless otherwise indicated. Organic analyses are not recovery corrected except for isotope
dilution methods. Results relate to samples tested.
This Certificate shall not be reproduced except in full, without the written approval of the laboratory.

Remarks:

Reference Method suffix “m” indicates test methods incorporate validated modifications from specific reference methods to improve performance.

* RPDs calculated using raw data. The rounding of final results may result in the apparent difference.

Page 1 of 5

Maxxam Analytics International Corporation o/a Maxxam Analytics    Edmonton: 9331 - 48th Street T6B 2R4     Telephone (780)577-7100   Fax (780)450-4187



MAXXAM JOB #: B6A5198
Received: 2016/11/22, 12:08

CERTIFICATE OF ANALYSIS

Your P.O. #: 441369
Your C.O.C. #: 20161121-ACUTETOXICI

Report Date: 2016/12/06
Report #: R2312374

Version: 1 - Final

Attention:Chris Stroich

TECK COAL LIMITED
Bag Service 2000
421 Pine Avenue
Sparwood, BC
CANADA          V0B 2G0

Encryption Key

Please direct all questions regarding this Certificate of Analysis to your Project Manager.
Micheline Piche, Project Manager
Email: MPiche@maxxam.ca
Phone# (780) 577-7100
==================================================================== 
This report has been generated and distributed using a secure automated process.
Maxxam has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per section 5.10.2 of ISO/IEC 17025:2005(E), 
signing the reports.  For Service Group specific validation please refer to the Validation Signature Page. 

Total Cover Pages : 2
Page 2 of 5

Maxxam Analytics International Corporation o/a Maxxam Analytics    Edmonton: 9331 - 48th Street T6B 2R4     Telephone (780)577-7100   Fax (780)450-4187



Maxxam Job #: B6A5198
Report Date: 2016/12/06

TECK COAL LIMITED
Your P.O. #: 441369
Sampler Initials: TW

RESULTS OF CHEMICAL ANALYSES OF  WATER

N/A = Not Applicable

RDL = Reportable Detection Limit

8485651N/AATTACHEDATTACHED%Mortality

Daphnia Magna Bioassay

ONSITE0.011.01.0hrHours of Labour

Industrial - Calculated

QC BatchRDL
WL_BFWB_OUT_SP21

_20161121_N
LC_WTF_IN_20161121_NPUNITS

20161121-ACUTETOXI20161121-ACUTETOXICICOC Number

2016/11/21
 09:00

2016/11/21
 08:00

Sampling Date

QC6351QC6178Maxxam ID

Page 3 of 5
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Maxxam Job #: B6A5198
Report Date: 2016/12/06

TECK COAL LIMITED
Your P.O. #: 441369
Sampler Initials: TW

GENERAL COMMENTS

Each temperature is the average of up to three cooler temperatures taken at receipt

17.0°CPackage 1

Results relate only to the items tested.

Page 4 of 5
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Maxxam Job #: B6A5198
Report Date: 2016/12/06

TECK COAL LIMITED
Your P.O. #: 441369
Sampler Initials: TW

VALIDATION SIGNATURE PAGE

The analytical data and all QC contained in this report were reviewed and validated by the following individual(s).

Joshua Baker, B.Sc., Senior Analyst

Maxxam has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per section 5.10.2 of ISO/IEC
17025:2005(E), signing the reports.  For Service Group specific validation please refer to the Validation Signature Page.
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RESULTS OF DAPHNIA MAGNA SINGLE CONCENTRATION-100%

TECK COAL LIMITED, Sparwood 3248Client :

Client Project Name & Number:

Job Number: B6A5198

Sample Number: QC6351-01

Test Result:

Statistical Method:0%48 hrs Mortality %

Mean percent mortality: Sample Control         0          0

2-6°C

1 L

Nov 21, 2016 09:00 AM

Analysis Start :

End :

Nov 26, 2016 09:40 AM

Nov 28, 2016 10:39 AM

ClearDescription:

Sample Collected By:

Sample Received: Volume Received:

Sample Collected:

Dissolved Oxygen: 9.2 mg/L

Temperature :

pH: 7.4

1611 µS/cm

16 °C

800 mg CaCO 3/L

N/ATW

Nov 22, 2016 12:08 PM

Sample Conductance:

Hardness:

Site Collection:

17 °CTemp.Upon Arrival:

Storage:

Sampling Method : N/A

Sample Name : WL_BFWB_OUT_SP21_20161121_N Sample Matrix : Water

Sample Prior to Analysis:

0000100

0000100

0000100

00000

00000

00000

48 hrs48 hrs48 hrs48 hrs % vol/vol

Immobility
(%)

Immobility
(#)

Mortality
(%)

Mortality
(#)

 Concentration

7.617317.92000008.017607.620100

7.817067.92000008.117587.620100

7.717107.82000008.117517.620100

7.83827.92000007.63907.9210

7.83917.92000007.63897.9210

7.83837.72000007.63887.8210

48 hrs48 hrs48 hr48 hrs24 hrs24 hrs24 hrs24 hrsStartStartStartStart % vol/vol

Dissolved
Oxygen
(mg/L)

Conductivity
(uS/cm)

pH
(pH)

Temperature
(°C)

Immobility
(%)

Immobility
(#)

Mortality
(%)

Mortality
(#)

Dissolved
Oxygen
(mg/L)

Conductivity
(uS/cm)

pH
(pH)

Temperature
(°C)

 Concentration

Other parameters available on request.160 mg/L CaCO3Hardness:

City of Edmonton dechlorinated tap waterCulture/Control/Dilution Water:

NoneComments :

Test concentration :

Photoperiod :

Pre-aeration Time : Rate of Pre-aeration :

Test Hardness Adjusted :

0,0,0,100,100,100 (% vol/vol)

25-50 mL/min/L

No

16:8 (light: dark)

30 min

Test pH Adjusted: No

15.0 mL/Daphnia

Total # of Organisms Used :

Vessel Volume :Test Volume : 150 mL

Test Temperature :

Organisms per Vessel : 10

60

Loading Density :

20 ± 2 °C

225 mL

Test Conditions

Culture Temperature :

Pseudokirchnriella and YTC at a ratio of 2 mL/L of culture daily. New cultures weekly, 63 daphnids
distributed into 6 culture vessels and 3 reproductive vessels.

% Mortality within 7 days :

22.3<24 hrs

1.6

Time To First Brood :

Daphnia magna

8 Days

Average Brood Size :

16:8 (light: dark)

Source : In House Culture

20 ± 2 °C

Culture Diet

Culture Photoperiod :

Test Organism :

Age at Test Initiation :

www.maxxam.caMaxxam Analytics 9331 - 48th Street, Edmonton, Alberta  T6B 2R4  Tel: (780) 577-7100  Fax: (780) 450-4187

Page 1 of 2



RESULTS OF DAPHNIA MAGNA SINGLE CONCENTRATION-100%

TECK COAL LIMITED, Sparwood 3248Client :

Client Project Name & Number:

Job Number: B6A5198

Sample Number: QC6351-01

0,1.25,2.5,5,10,20 g/L6.59 (5.17, 8.40) g/L Concentration :Historical Mean LC50 (warning limits) :

Binomial7.07 (5.00, 10.0)g/L Statistical Method :Test Endpoint 48 hrs LC50 (95% confidence interval) :

Nov 12, 2016Test Date:Sodium ChlorideReference chemical:

NoneMethod Deviations:

EPS 1/RM/14Test Method

The results contained in this report refer only to the testing of the sample submitted. This report may not be reproduced, except in its
entirety, without the written approval of the laboratory.

Note:

Date: Dec 06, 2016 04:07 PM

Analyst :

Verified By :

Andrea Rowe, Aynura Rakhmangulova, Natasha Mouck

Joshua Baker, Senior Analyst

www.maxxam.caMaxxam Analytics 9331 - 48th Street, Edmonton, Alberta  T6B 2R4  Tel: (780) 577-7100  Fax: (780) 450-4187
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MAXXAM JOB #: B6A6860
Received: 2016/11/29, 11:23

CERTIFICATE OF ANALYSIS

Your Project #: WLC AWTF
Your C.O.C. #: 20161128-AcuteToxici

Report Date: 2016/12/06
Report #: R2312388

Version: 2 - Final

Attention:Chris Stroich

TECK COAL LIMITED
Bag Service 2000
421 Pine Avenue
Sparwood, BC
CANADA          V0B 2G0

Sample Matrix: Water
# Samples Received: 2

Analytical MethodLaboratory Method
Date
Analyzed

Date
ExtractedQuantityAnalyses

EPS 1 RM14 2nd  edEENVSOP-001542016/11/30N/A2Daphnia magna Single Concentration-100%

2016/11/30N/A2Technician Time - Customer Service

Maxxam Analytics’ laboratories are accredited to ISO/IEC 17025:2005 for specific parameters on scopes of accreditation. Unless otherwise noted,
procedures used by Maxxam are based upon recognized Provincial, Federal or US method compendia such as CCME, MDDELCC, EPA, APHA.

All work recorded herein has been done in accordance with procedures and practices ordinarily exercised by professionals in Maxxam’s profession using
accepted testing methodologies, quality assurance and quality control procedures (except where otherwise agreed by the client and Maxxam in writing).
All data is in statistical control and has met quality control and method performance criteria unless otherwise noted. All method blanks are reported:
unless indicated otherwise, associated sample data are not blank corrected.

Maxxam Analytics’ liability is limited to the actual cost of the requested analyses, unless otherwise agreed in writing. There is no other warranty expressed
or implied. Maxxam has been retained to provide analysis of samples provided by the Client using the testing methodology referenced in this report.
Interpretation and use of test results are the sole responsibility of the Client and are not within the scope of services provided by Maxxam, unless
otherwise agreed in writing.

Solid sample results, except biota, are based on dry weight unless otherwise indicated. Organic analyses are not recovery corrected except for isotope
dilution methods. Results relate to samples tested.
This Certificate shall not be reproduced except in full, without the written approval of the laboratory.

Remarks:

Reference Method suffix “m” indicates test methods incorporate validated modifications from specific reference methods to improve performance.

* RPDs calculated using raw data. The rounding of final results may result in the apparent difference.

Encryption Key

Please direct all questions regarding this Certificate of Analysis to your Project Manager.
Micheline Piche, Project Manager
Email: MPiche@maxxam.ca
Phone# (780) 577-7100
==================================================================== 
Maxxam has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per section 5.10.2 of ISO/IEC 17025:2005(E), 
signing the reports.  For Service Group specific validation please refer to the Validation Signature Page. 

Total Cover Pages : 1
Page 1 of 4
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Maxxam Job #: B6A6860
Report Date: 2016/12/06

TECK COAL LIMITED
Client Project #: WLC AWTF
Sampler Initials: LH

RESULTS OF CHEMICAL ANALYSES OF  WATER

N/A = Not Applicable

RDL = Reportable Detection Limit

8489260N/AATTACHEDATTACHED%Mortality

Daphnia Magna Bioassay

ONSITE0.011.01.0hrHours of Labour

Industrial - Calculated

QC BatchRDL
WL_BFWB_OUT_SP21

_20161128_N
LC_WTF_IN_20161128_NPUNITS

20161128-AcuteToxici20161128-AcuteToxiciCOC Number

2016/11/28
 09:00

2016/11/28
 08:00

Sampling Date

QD5889QD5888Maxxam ID

Page 2 of 4
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Maxxam Job #: B6A6860
Report Date: 2016/12/06

TECK COAL LIMITED
Client Project #: WLC AWTF
Sampler Initials: LH

GENERAL COMMENTS

Each temperature is the average of up to three cooler temperatures taken at receipt

2.3°CPackage 1

Results relate only to the items tested.

Page 3 of 4
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Maxxam Job #: B6A6860
Report Date: 2016/12/06

TECK COAL LIMITED
Client Project #: WLC AWTF
Sampler Initials: LH

VALIDATION SIGNATURE PAGE

The analytical data and all QC contained in this report were reviewed and validated by the following individual(s).

Joshua Baker, B.Sc., Senior Analyst

Maxxam has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per section 5.10.2 of ISO/IEC
17025:2005(E), signing the reports.  For Service Group specific validation please refer to the Validation Signature Page.
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RESULTS OF DAPHNIA MAGNA SINGLE CONCENTRATION-100%

TECK COAL LIMITED, Sparwood 3248Client :

Client Project Name & Number:

Job Number: B6A6860

- WLC AWTF Sample Number: QD5889-01

Test Result:

Statistical Method:048 hrs Mortality %

Mean percent mortality: Sample Control         0          0

2-6°C

1 L

Nov 28, 2016 09:00 AM

Analysis Start :

End :

Nov 30, 2016 10:53 AM

Dec 02, 2016 10:10 AM

clearDescription:

Sample Collected By:

Sample Received: Volume Received:

Sample Collected:

Dissolved Oxygen: 9.6 mg/L

Temperature :

pH: 7.5

1664 µS/cm

18 °C

800 mg CaCO 3/L

N/ALH

Nov 29, 2016 11:23 AM

Sample Conductance:

Hardness:

Site Collection:

2 °CTemp.Upon Arrival:

Storage:

Sampling Method : N/A

Sample Name : WL_BFWB_OUT_SP21_20161128_N Sample Matrix : Water

Sample Prior to Analysis:

0000100

0000100

0000100

00000

00000

00000

48 hrs48 hrs48 hrs48 hrs % vol/vol

Immobility
(%)

Immobility
(#)

Mortality
(%)

Mortality
(#)

 Concentration

7.816668.12000008.217457.620100

7.816618.02000008.217427.620100

7.916378.02000008.217337.620100

7.83588.02000007.53627.8200

7.83588.02000007.53627.8200

7.83547.92000007.43597.7200

48 hrs48 hrs48 hr48 hrs24 hrs24 hrs24 hrs24 hrsStartStartStartStart % vol/vol

Dissolved
Oxygen
(mg/L)

Conductivity
(uS/cm)

pH
(pH)

Temperature
(°C)

Immobility
(%)

Immobility
(#)

Mortality
(%)

Mortality
(#)

Dissolved
Oxygen
(mg/L)

Conductivity
(uS/cm)

pH
(pH)

Temperature
(°C)

 Concentration

Other parameters available on request.160 mg/L CaCO3Hardness:

City of Edmonton dechlorinated tap waterCulture/Control/Dilution Water:

NoneComments :

Test concentration :

Photoperiod :

Pre-aeration Time : Rate of Pre-aeration :

Test Hardness Adjusted :

0,0,0,100,100,100 (% vol/vol)

25-50 mL/min/L

No

16:8 (light: dark)

30 min

Test pH Adjusted: No

15.0 mL/Daphnia

Total # of Organisms Used :

Vessel Volume :Test Volume : 150 mL

Test Temperature :

Organisms per Vessel : 10

60

Loading Density :

20 ± 2 °C

225 mL

Test Conditions

Culture Temperature :

Pseudokirchnriella and YTC at a ratio of 2 mL/L of culture daily. New cultures weekly, 63 daphnids
distributed into 6 culture vessels and 3 reproductive vessels.

% Mortality within 7 days :

23.5<24 hrs

0

Time To First Brood :

Daphnia magna

10 Days

Average Brood Size :

16:8 (light: dark)

Source : In House Culture

20 ± 2 °C

Culture Diet

Culture Photoperiod :

Test Organism :

Age at Test Initiation :

www.maxxam.caMaxxam Analytics 9331 - 48th Street, Edmonton, Alberta  T6B 2R4  Tel: (780) 577-7100  Fax: (780) 450-4187
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RESULTS OF DAPHNIA MAGNA SINGLE CONCENTRATION-100%

TECK COAL LIMITED, Sparwood 3248Client :

Client Project Name & Number:

Job Number: B6A6860

- WLC AWTF Sample Number: QD5889-01

0,1.25,2.5,5,10,20 g/L6.45 (4.58, 9.10) g/L Concentration :Historical Mean LC50 (warning limits) :

Untrimmed
Spearman-
Kärber

6.60 (5.78, 7.52)g/L Statistical Method :Test Endpoint 48 hrs LC50 (95% confidence interval) :

Dec 01, 2016Test Date:Sodium ChlorideReference chemical:

NoneMethod Deviations:

EPS 1/RM/14Test Method

The results contained in this report refer only to the testing of the sample submitted. This report may not be reproduced, except in its
entirety, without the written approval of the laboratory.

Note:

Date: Dec 06, 2016 04:18 PM

Analyst :

Verified By :

Andrea Rowe, Aynura Rakhmangulova, Chelsea Tessier, Natasha Mouck

Joshua Baker, Senior Analyst

www.maxxam.caMaxxam Analytics 9331 - 48th Street, Edmonton, Alberta  T6B 2R4  Tel: (780) 577-7100  Fax: (780) 450-4187

Page 2 of 2







































































RESULTS OF DAPHNIA MAGNA SINGLE CONCENTRATION-100%

TECK COAL LIMITED, Sparwood 3248Client :

Client Project Name & Number:

Job Number: B6A9165

 WLC AWTF Sample Number: QE9860-01

Test Result:

Statistical Method:048 hrs Mortality %

Mean percent mortality: Sample Control         0          0

2-6°C

1 L

Dec 05, 2016 09:00 AM

Analysis Start :

End :

Dec 07, 2016 10:58 AM

Dec 09, 2016 10:22 AM

clearDescription:

Sample Collected By:

Sample Received: Volume Received:

Sample Collected:

Dissolved Oxygen: 10.8 mg/L

Temperature :

pH: 7.5

1315 µS/cm

8 °C

1000 mg CaCO 3/L

N/AJT

Dec 06, 2016 09:15 AM

Sample Conductance:

Hardness:

Site Collection:

0 °CTemp.Upon Arrival:

Storage:

Sampling Method : N/A

Sample Name : WL_BFWB_OUT_SP21_20161205_N Sample Matrix : Water

Sample Prior to Analysis:

0000100

0000100

0000100

00000

00000

00000

48 hrs48 hrs48 hrs48 hrs % vol/vol

Immobility
(%)

Immobility
(#)

Mortality
(%)

Mortality
(#)

 Concentration

7.716918.12010.01008.417787.621100

7.816868.22000008.517787.621100

7.716628.12000008.417677.521100

7.83638.12000007.73648.0210

7.73578.02000007.73658.0210

7.73588.02000007.73647.9210

48 hrs48 hrs48 hr48 hrs24 hrs24 hrs24 hrs24 hrsStartStartStartStart % vol/vol

Dissolved
Oxygen
(mg/L)

Conductivity
(uS/cm)

pH
(pH)

Temperature
(°C)

Immobility
(%)

Immobility
(#)

Mortality
(%)

Mortality
(#)

Dissolved
Oxygen
(mg/L)

Conductivity
(uS/cm)

pH
(pH)

Temperature
(°C)

 Concentration

Other parameters available on request.160 mg/L CaCO3Hardness:

City of Edmonton dechlorinated tap waterCulture/Control/Dilution Water:

NoneComments :

Test concentration :

Photoperiod :

Pre-aeration Time : Rate of Pre-aeration :

Test Hardness Adjusted :

0,0,0,100,100,100 (% vol/vol)

25-50 mL/min/L

No

16:8 (light: dark)

30 min

Test pH Adjusted: No

15.0 mL/Daphnia

Total # of Organisms Used :

Vessel Volume :Test Volume : 150 mL

Test Temperature :

Organisms per Vessel : 10

60

Loading Density :

20 ± 2 °C

225 mL

Test Conditions

Culture Temperature :

Pseudokirchnriella and YTC at a ratio of 2 mL/L of culture daily. New cultures weekly, 63 daphnids
distributed into 6 culture vessels and 3 reproductive vessels.

% Mortality within 7 days :

26.4<24 hrs

0

Time To First Brood :

Daphnia magna

10 Days

Average Brood Size :

16:8 (light: dark)

Source : In House Culture

20 ± 2 °C

Culture Diet

Culture Photoperiod :

Test Organism :

Age at Test Initiation :

www.maxxam.caMaxxam Analytics 9331 - 48th Street, Edmonton, Alberta  T6B 2R4  Tel: (780) 577-7100  Fax: (780) 450-4187
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RESULTS OF DAPHNIA MAGNA SINGLE CONCENTRATION-100%

TECK COAL LIMITED, Sparwood 3248Client :

Client Project Name & Number:

Job Number: B6A9165

 WLC AWTF Sample Number: QE9860-01

0,1.25,2.5,5,10,20 g/L6.45 (4.58, 9.10) g/L Concentration :Historical Mean LC50 (warning limits) :

Untrimmed
Spearman-
Kärber

6.60 (5.78, 7.52)g/L Statistical Method :Test Endpoint 48 hrs LC50 (95% confidence interval) :

Dec 01, 2016Test Date:Sodium ChlorideReference chemical:

NoneMethod Deviations:

EPS 1/RM/14Test Method

The results contained in this report refer only to the testing of the sample submitted. This report may not be reproduced, except in its
entirety, without the written approval of the laboratory.

Note:

Date: Dec 19, 2016 11:54 AM

Analyst :

Verified By :

Andrea Rowe, Aynura Rakhmangulova, Chelsea Tessier, Natasha Mouck

Michelle Hospedales, Senior Analyst

www.maxxam.caMaxxam Analytics 9331 - 48th Street, Edmonton, Alberta  T6B 2R4  Tel: (780) 577-7100  Fax: (780) 450-4187
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RESULTS OF DAPHNIA MAGNA SINGLE CONCENTRATION-100%

TECK COAL LIMITED, Sparwood 3248Client :

Client Project Name & Number:

Job Number: B6B1087

SPARWOOD Sample Number: QG1595-01

Test Result:

Statistical Method:048 hrs Mortality %

Mean percent mortality: Sample Control         0          0

2-6°C

1 L

Dec 12, 2016 09:00 AM

Analysis Start :

End :

Dec 15, 2016 02:27 PM

Dec 17, 2016 01:46 PM

clearDescription:

Sample Collected By:

Sample Received: Volume Received:

Sample Collected:

Dissolved Oxygen: 9.3 mg/L

Temperature :

pH: 7.4

1736 µS/cm

21 °C

1200 mg CaCO 3/L

N/AJT

Dec 13, 2016 09:56 AM

Sample Conductance:

Hardness:

Site Collection:

0 °CTemp.Upon Arrival:

Storage:

Sampling Method : N/A

Sample Name : WL_BFWB_OUT_SP21_20161212_N Sample Matrix : Water

Sample Prior to Analysis:

0000100

0000100

0000100

00000

00000

00000

48 hrs48 hrs48 hrs48 hrs % vol/vol

Immobility
(%)

Immobility
(#)

Mortality
(%)

Mortality
(#)

 Concentration

7.417038.02000008.017777.722100

7.316898.02000008.017657.621100

7.416968.02000008.017507.621100

7.94228.11900007.94138.0200

8.14188.21800007.94138.0200

7.94308.11900008.04098.0200

48 hrs48 hrs48 hr48 hrs24 hrs24 hrs24 hrs24 hrsStartStartStartStart % vol/vol

Dissolved
Oxygen
(mg/L)

Conductivity
(uS/cm)

pH
(pH)

Temperature
(°C)

Immobility
(%)

Immobility
(#)

Mortality
(%)

Mortality
(#)

Dissolved
Oxygen
(mg/L)

Conductivity
(uS/cm)

pH
(pH)

Temperature
(°C)

 Concentration

Other parameters available on request.200 mg/L CaCO3Hardness:

City of Edmonton dechlorinated tap waterCulture/Control/Dilution Water:

NoneComments :

Test concentration :

Photoperiod :

Pre-aeration Time : Rate of Pre-aeration :

Test Hardness Adjusted :

0,0,0,100,100,100 (% vol/vol)

25-50 mL/min/L

No

16:8 (light: dark)

30 min

Test pH Adjusted: No

15.0 mL/Daphnia

Total # of Organisms Used :

Vessel Volume :Test Volume : 150 mL

Test Temperature :

Organisms per Vessel : 10

60

Loading Density :

20 ± 2 °C

225 mL

Test Conditions

Culture Temperature :

Pseudokirchnriella and YTC at a ratio of 2 mL/L of culture daily. New cultures weekly, 63 daphnids
distributed into 6 culture vessels and 3 reproductive vessels.

% Mortality within 7 days :

23.9<24 hrs

0

Time To First Brood :

Daphnia magna

10 Days

Average Brood Size :

16:8 (light: dark)

Source : In House Culture

20 ± 2 °C

Culture Diet

Culture Photoperiod :

Test Organism :

Age at Test Initiation :

www.maxxam.caMaxxam Analytics 9331 - 48th Street, Edmonton, Alberta  T6B 2R4  Tel: (780) 577-7100  Fax: (780) 450-4187
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RESULTS OF DAPHNIA MAGNA SINGLE CONCENTRATION-100%

TECK COAL LIMITED, Sparwood 3248Client :

Client Project Name & Number:

Job Number: B6B1087

SPARWOOD Sample Number: QG1595-01

0,1.25,2.5,5,10,20 g/L6.64 (5.25, 8.39) g/L Concentration :Historical Mean LC50 (warning limits) :

Untrimmed
Spearman-
Kärber

6.60 (5.78, 7.52)g/L Statistical Method :Test Endpoint 48 hrs LC50 (95% confidence interval) :

Dec 16, 2016Test Date:Sodium ChlorideReference chemical:

NoneMethod Deviations:

EPS 1/RM/14Test Method

The results contained in this report refer only to the testing of the sample submitted. This report may not be reproduced, except in its
entirety, without the written approval of the laboratory.

Note:

Date: Dec 28, 2016 12:27 PM

Analyst :

Verified By :

Aynura Rakhmangulova, Chelsea Tessier

Michelle Hospedales, Senior Analyst

www.maxxam.caMaxxam Analytics 9331 - 48th Street, Edmonton, Alberta  T6B 2R4  Tel: (780) 577-7100  Fax: (780) 450-4187
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RESULTS OF DAPHNIA MAGNA SINGLE CONCENTRATION-100%

TECK COAL LIMITED, Sparwood 3248Client :

Client Project Name & Number:

Job Number: B6B3064

- WLC AWTF Sample Number: QH3079-01

Test Result:

Statistical Method:048 hrs Mortality %

Mean percent mortality: Sample Control         0          0

2-6°C

1 L

Dec 19, 2016 09:00 AM

Analysis Start :

End :

Dec 22, 2016 10:45 AM

Dec 24, 2016 10:37 AM

clearDescription:

Sample Collected By:

Sample Received: Volume Received:

Sample Collected:

Dissolved Oxygen: 9.0 mg/L

Temperature :

pH: 7.3

1777 µS/cm

21 °C

1200 mg CaCO 3/L

N/AJT

Dec 20, 2016 09:21 AM

Sample Conductance:

Hardness:

Site Collection:

5 °CTemp.Upon Arrival:

Storage:

Sampling Method : N/A

Sample Name : WL_BFWB_OUT_SP21_20161219_N Sample Matrix : Water

Sample Prior to Analysis:

0000100

0000100

0000100

00000

00000

00000

48 hrs48 hrs48 hrs48 hrs % vol/vol

Immobility
(%)

Immobility
(#)

Mortality
(%)

Mortality
(#)

 Concentration

7.617528.02000008.217887.521100

7.817278.02000008.217877.521100

7.716908.02000008.217737.421100

7.83937.82000007.93858.0200

7.84038.22000008.03848.0200

7.93858.02000008.03817.9200

48 hrs48 hrs48 hr48 hrs24 hrs24 hrs24 hrs24 hrsStartStartStartStart % vol/vol

Dissolved
Oxygen
(mg/L)

Conductivity
(uS/cm)

pH
(pH)

Temperature
(°C)

Immobility
(%)

Immobility
(#)

Mortality
(%)

Mortality
(#)

Dissolved
Oxygen
(mg/L)

Conductivity
(uS/cm)

pH
(pH)

Temperature
(°C)

 Concentration

Other parameters available on request.200 mg/L CaCO3Hardness:

City of Edmonton dechlorinated tap waterCulture/Control/Dilution Water:

NoneComments :

Test concentration :

Photoperiod :

Pre-aeration Time : Rate of Pre-aeration :

Test Hardness Adjusted :

0,0,0,100,100,100 (% vol/vol)

25-50 mL/min/L

No

16:8 (light: dark)

30 min

Test pH Adjusted: No

15.0 mL/Daphnia

Total # of Organisms Used :

Vessel Volume :Test Volume : 150 mL

Test Temperature :

Organisms per Vessel : 10

58

Loading Density :

20 ± 2 °C

225 mL

Test Conditions

Culture Temperature :

Pseudokirchnriella and YTC at a ratio of 2 mL/L of culture daily. New cultures weekly, 63 daphnids
distributed into 6 culture vessels and 3 reproductive vessels.

% Mortality within 7 days :

23.6<24 hrs

0

Time To First Brood :

Daphnia magna

8 Days

Average Brood Size :

16:8 (light: dark)

Source : In House Culture

20 ± 2 °C

Culture Diet

Culture Photoperiod :

Test Organism :

Age at Test Initiation :

www.maxxam.caMaxxam Analytics 9331 - 48th Street, Edmonton, Alberta  T6B 2R4  Tel: (780) 577-7100  Fax: (780) 450-4187
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RESULTS OF DAPHNIA MAGNA SINGLE CONCENTRATION-100%

TECK COAL LIMITED, Sparwood 3248Client :

Client Project Name & Number:

Job Number: B6B3064

- WLC AWTF Sample Number: QH3079-01

0,1.25,2.5,5,10,20 g/L6.64 (5.25, 8.39) g/L Concentration :Historical Mean LC50 (warning limits) :

Untrimmed
Spearman-
Kärber

6.60 (5.78, 7.52)g/L Statistical Method :Test Endpoint 48 hrs LC50 (95% confidence interval) :

Dec 16, 2016Test Date:Sodium ChlorideReference chemical:

Replicate B of the control concentration was analyzed with 8 neonates. The reference method specifies the use of
10 neonates per replicate.  All other culture and test quality indicators met requirements.

Method Deviations:

EPS 1/RM/14Test Method

The results contained in this report refer only to the testing of the sample submitted. This report may not be reproduced, except in its
entirety, without the written approval of the laboratory.

Note:

Date: Dec 29, 2016 11:40 AM

Analyst :

Verified By :

Aynura Rakhmangulova, Chelsea Tessier, Michelle Hospedales, Natasha Mouck

Michelle Hospedales, Senior Analyst

www.maxxam.caMaxxam Analytics 9331 - 48th Street, Edmonton, Alberta  T6B 2R4  Tel: (780) 577-7100  Fax: (780) 450-4187
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RESULTS OF DAPHNIA MAGNA SINGLE CONCENTRATION-100%

TECK COAL LIMITED, Sparwood 3248Client :

Client Project Name & Number:

Job Number: B6B4931

- WLC AWTF Sample Number: QI3767-01

Test Result:

Statistical Method:048 hrs Mortality %

Mean percent mortality: Sample Control         0          0

2-6°C

1 L

Dec 27, 2016 09:00 AM

Analysis Start :

End :

Dec 30, 2016 11:08 AM

Jan 01, 2017 11:05 AM

clearDescription:

Sample Collected By:

Sample Received: Volume Received:

Sample Collected:

Dissolved Oxygen: 8.9 mg/L

Temperature :

pH: 7.4

1779 µS/cm

22 °C

800 mg CaCO 3/L

N/AJT

Dec 29, 2016 10:10 AM

Sample Conductance:

Hardness:

Site Collection:

0 °CTemp.Upon Arrival:

Storage:

Sampling Method : N/A

Sample Name : WL_BFWB_OUT_SP21_20161227_N Sample Matrix : Water

Sample Prior to Analysis:

0000100

0000100

0000100

00000

00000

00000

48 hrs48 hrs48 hrs48 hrs % vol/vol

Immobility
(%)

Immobility
(#)

Mortality
(%)

Mortality
(#)

 Concentration

7.716478.12000008.017667.621100

7.716568.22000008.017647.721100

7.816358.11900008.017537.521100

7.73637.92000007.63657.9200

7.83717.91900007.63657.8200

8.13658.21800007.63637.8200

48 hrs48 hrs48 hr48 hrs24 hrs24 hrs24 hrs24 hrsStartStartStartStart % vol/vol

Dissolved
Oxygen
(mg/L)

Conductivity
(uS/cm)

pH
(pH)

Temperature
(°C)

Immobility
(%)

Immobility
(#)

Mortality
(%)

Mortality
(#)

Dissolved
Oxygen
(mg/L)

Conductivity
(uS/cm)

pH
(pH)

Temperature
(°C)

 Concentration

Other parameters available on request.200 mg/L CaCO3Hardness:

City of Edmonton dechlorinated tap waterCulture/Control/Dilution Water:

NoneComments :

Test concentration :

Photoperiod :

Pre-aeration Time : Rate of Pre-aeration :

Test Hardness Adjusted :

0,0,0,100,100,100 (% vol/vol)

25-50 mL/min/L

No

16:8 (light: dark)

30 min

Test pH Adjusted: No

15.0 mL/Daphnia

Total # of Organisms Used :

Vessel Volume :Test Volume : 150 mL

Test Temperature :

Organisms per Vessel : 10

60

Loading Density :

20 ± 2 °C

225 mL

Test Conditions

Culture Temperature :

Pseudokirchnriella and YTC at a ratio of 2 mL/L of culture daily. New cultures weekly, 63 daphnids
distributed into 6 culture vessels and 3 reproductive vessels.

% Mortality within 7 days :

24.6<24 hrs

0

Time To First Brood :

Daphnia magna

8 Days

Average Brood Size :

16:8 (light: dark)

Source : In House Culture

20 ± 2 °C

Culture Diet

Culture Photoperiod :

Test Organism :

Age at Test Initiation :

www.maxxam.caMaxxam Analytics 9331 - 48th Street, Edmonton, Alberta  T6B 2R4  Tel: (780) 577-7100  Fax: (780) 450-4187
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RESULTS OF DAPHNIA MAGNA SINGLE CONCENTRATION-100%

TECK COAL LIMITED, Sparwood 3248Client :

Client Project Name & Number:

Job Number: B6B4931

- WLC AWTF Sample Number: QI3767-01

0,1.25,2.5,5,10,20 g/L6.64 (5.25, 8.39) g/L Concentration :Historical Mean LC50 (warning limits) :

Untrimmed
Spearman-
Kärber

6.60 (5.78, 7.52)g/L Statistical Method :Test Endpoint 48 hrs LC50 (95% confidence interval) :

Dec 16, 2016Test Date:Sodium ChlorideReference chemical:

NoneMethod Deviations:

EPS 1/RM/14Test Method

The results contained in this report refer only to the testing of the sample submitted. This report may not be reproduced, except in its
entirety, without the written approval of the laboratory.

Note:

Date: Jan 06, 2017 02:49 PM

Analyst :

Verified By :

Arthur Juan Mathias, Aynura Rakhmangulova, Chelsea Tessier, Natasha Mouck

Michelle Hospedales, Senior Analyst

www.maxxam.caMaxxam Analytics 9331 - 48th Street, Edmonton, Alberta  T6B 2R4  Tel: (780) 577-7100  Fax: (780) 450-4187
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ATTN:  Lyudmyla Shvets Received: 2016/01/19
ALS Laboratory Group Report Date: 2016/01/27
2559 29th St. N.E. Version: FINAL
Calgary, Alberta
Canada  T1Y 7B5  

ALS106
16-0076
L1724596

Senior Verifier

Test Report
Client:
Reference:
Billing:



Daphnia  (48-h LC50/EC50) 
Test Report 

Page 2 of 6

Client: ALS106
Reference: 16-0076-01-DAD

Client: ALS Laboratory Group; operation Calgary

Sample: L1724596-2 LC_WTF_OUT_WS_2016-01-11_N

Collection: collected on 2016/01/18 at not given  by not given
Receipt: received on 2016/01/19 at 1130 by MC

Containers:

Description: type: water,  collection method: not given

Test: started on 2016/01/19 ; ended on 2016/01/21

Result:

Endpoint Value Confidence Limits (95%)
(48-hour) (%) lower upper

Acute: LC50 >100
(mortality) LC25 >100

Acute: EC50 >100
(immobility) EC25 >100

Notes: LC25 & LC50, concentrations lethal to 25% and 50% of the test population

 

 

Method Calculated

The test data and results are authorized and verified correct.

could not be calculated
could not be calculated

could not be calculated
could not be calculated

Senior Verifier

received 1 x 1 L bottle at 4 °C, in good condition with no 
seals and no initials

0

25

50

75

100

control 6.3 13 25 50 100

R
es

po
ns

e 
(%

)

Concentration (%) Mortality

Immobility

Result Summary

 



Daphnia  (48-h LC50/EC50) 
Test Report 

Page 3 of 6

Client: ALS106
Reference: 16-0076-01-DAD

Method: Biological Test method: Reference Method for Determining Acute Lethality of 
Effluents to Daphnia magna , 2000. Environ. Can., EPS 1/RM/14. 
Second Edition.

Test type: Daphnia  48-h Static Acute Test (WTR-ME-015)
Species: Daphnia magna

Age: < 24 hours old 
Organism source: in-house culture

Stock mortality: 0%
Culture brood data: 10 days to first brood

20 neonates per average brood

Sample initial chemistry: pH: 7.8;   EC: 1938 (µS/cm @ 25°C);   DO: 9.7 (mg/L);   temperature: 17 °C
hardness (mg CaC03/L): 1188;   colour: colorless;   odour: odourless

Sample holding time: 1 day  (must be ≤ 5 days)
Sample storage: 4 ± 2°C in darkness

Test vessel: 385 mL plastic vessels
Test volume: 150 mL

Sample pre-treatment: The sample was not filtered or pH adjusted prior to or during testing
The sample was pre-aerated for 20 minutes (rate of 37.5 ± 12.5 mL/min.L-1)
The hardness of the sample was not adjusted (mg CaCO3/L) prior to or during
testing

Loading density: One daphnid/15 mL (must ≤ 1 organism/15 mL)
Control/dilution water: Moderately hard water supplemented with vitamin B12 (2 µg/L)

and Na2SeO3 (5 µg/L)

The hardness of the control/dilution water was 98 mg CaCO3/L
Test concentrations: 5 effluent concentrations (6.3, 12.5, 25, 50, 100% (v/v) plus a negative control)

Test replicates: One replicate per treatment, 10 daphnids per replicate
Feeding: None
Aeration: None

Measurements: pH, conductivity, dissolved oxygen and temperature at test initiation and
termination

Lighting: Cool white fluorescent lights
Photoperiod: 16h light:8h dark

Test temperature: 20 ± 2°C

Note: Outlined sections are protocol deviations explained on the comment page 

Test Conditions

 



Daphnia  (48-h LC50/EC50) 
Test Report 

Page 4 of 6

Client: ALS106
Reference: 16-0076-01-DAD

Endpoint: Mortality, 48-h LC50 (95% confidence limits)
Immobility, 48-h EC50 (95% confidence limits)

Test validity: The control had 100% survival (must ≥ 90%)
Control had 0 percent (%) abnormal behaviour (must ≤ 10%,  immobility)

Reference toxicant: 48-h test with NaCl initiated January 6, 2016; current results
(48-h LC50 and 95% confidence limits) = 0.72 (0.67-0.76) log (g/L NaCl)
historical results:
(48-h LC50 and 95% confidence limits) = 0.77 (0.69-0.85) log (g/L NaCl)

Note: Outlined sections are protocol deviations explained on the comment page 

Test Conditions



Daphnia  (48-h LC50/EC50) 
Test Report 

Page 5 of 6

Client: ALS106
Reference: 16-0076-01-DAD

Test Log:

2016/01/19 0 1420
2016/01/20 1 0840
2016/01/21 2 1030

Chemistry: 
Conc. (%) control 6.3 13 25 50 100

Day pH (units)
0 7.9 7.9 8.0 8.0 8.0 8.0
2 8.0 7.9 8.1 8.1 8.2 8.1

Conductivity (µS/cm @ 25°C)
0 178 308 448 700 1125 1904
2 198 343 443 712 1098 1829

Dissolved Oxygen (mg/L)
0 7.9 7.9 7.9 7.8 7.8 8.3
2 7.9 7.9 8.0 8.0 7.9 7..9

Temperature (oC)
0 20 20 20 20 20 18
2 20 20 20 20 20 20

Biology:
Conc. (%) control 6.3 13 25 50 100

Day Number Alive and Behavior (behavior is in brackets) 
1 10 10 10 10 10 10
2 10 10 10 10 10 10

Notes: F, floating; I, immobile; B, stuck on bubble; D, caught in debris; nd, not done; na, not applicable;  

Mortality (%)
2 0 0 0 0 0 0

Immobility (%)
2 0 0 0 0 0 0

EP/DS

Time TechnicianDate Day

JK
HD

Test Data
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Client: ALS106
Reference: 16-0076-01-DAD

Test Result Comments:
None

Data Analysis:
Endpoints for mortality could not be calculated. No effect occurred.

Endpoints for immobility could not be calculated.  No effect occurred.

Protocol Deviations:
None

Comments/Statistics



GENERAL TERMS AND CONDITIONS: 

These terms and conditions are incorporated into and form part of the Chain of Custody between HydroQual Laboratories Ltd. (“HydroQual”) and the party named in the Chain of 

Custody (the “Client”). 

1. Definitions: Capitalized terms shall have the definition ascribed as such in these General Terms and Conditions and the Chain of Custody. 

2. The Services: HydroQual will provide the Services to the Client as listed and described in the Chain of Custody.  

3. Prices: HydroQual may review and change all prices, fees, surcharges or other charges as set out in proposals and/or price quotations if there are changes to HydroQual’s cost beyond HydroQual’s control, including 

changes in legislative requirements, Client variations of sample numbers and Client requests for changes to standard reporting requirements. Notwithstanding condition 3, all quotations are reviewed and updated on a 

yearly basis.  

4. Payment Terms: The Client shall pay HydroQual within 30 days of the invoice date as provided by HydroQual. HydroQual may, for reasonable business reasons, require the Client to arrange for payment in advance. 

5. Quotation Numbers: The Client shall provide the proposal and/or price quotation number to HydroQual (where applicable) to ensure correct pricing. 

6. Taxes: Applicable taxes are not included in prices, surcharges and additional fees and will be added at the time of invoicing. 

7. No Guarantee of Results: The Client is responsible for informing itself on the limitation of the results and acknowledges that the results are not guaranteed. 

8. Standard of Care: HydroQual will use reasonable care and diligence as required by the laws of the province or territory where the sample is tested, subject to that level of care and skill ordinarily exercised by other 

laboratories currently practicing under similar conditions in the same locality, subject to the time limits and financial, physical or other constraints applicable to the Services. No warranty, express or implied, is made. 

9. Storage: Where possible, HydroQual will store samples until a final report is issued to the Client, after which time HydroQual may discard the sample. 

10. Holds: If the Client requests a sample be placed on hold, HydroQual will store the sample for the mutually agreed upon written time and price, after which HydroQual will invoice the Client and discard the sample. 

11. Archives: If the Client requests a sample be archived, HydroQual will store the sample for  a mutually agreed upon written time frame and price, after which HydroQual will invoice the Client and discard the sample. 

12. Handling Protocol: Legal sample handling protocol must be arranged, and provided in writing, before samples are collected. HydroQual will provide a price quotation for legal sample protocol. Samples processed under 

legal protocol are stored indefinitely, subject to a storage charge as advised by HydroQual. 

13. Samples: The quality, condition, content and source of samples stored and tested are not known to HydroQual except as declared and described on the Chain of Custody  completed and submitted by the Client and 

accompanying the sample. 

14. Risk of Loss: HydroQual will use reasonable care to protect samples during storage, however, all samples are stored at the Client’s risk and the Client is responsible for obtaining appropriate insurance, if desired. The 

Client acknowledges that during the performance of the Services samples may be altered, lost, damaged or destroyed and the client forever releases HydroQual from any and all claims the Client may have for any loss or 

damage to the sample. 

15. Environmental: the Client must comply with all applicable environmental legislation, including labeling all hazardous samples to comply with Canada's Workplace Hazardous Materials Information System and the Alberta 

Transfer of Dangerous Goods regulations, and must provide appropriate material safety data sheets that include the nature of the hazard and a contact name and phone number to call for information. The Client shall 

defend, indemnify and hold harmless HydroQual for all loss or damages, including any fine or cost of complying with an order of any government authority, resulting from the Client’s breach of this paragraph. 

16. Hazardous Materials Disposal: HydroQual may return, at the Client’s cost, hazardous material to the Client for disposal. 

17. Hazardous Materials Surcharge: HydroQual may apply an additional surcharge for handling of hazardous samples or samples with Naturally Occurring Radioactive Materials (“NORM”), such as and including without 

limitation, H2S and CN. 

18. Sample Containers: HydroQual may ship sample containers to the Client’s location by the most cost effective means using HydroQual’s preferred courier suppliers, within the specified project timeline. Shipping will be 

charged back to the Client. 

19. Additional Charges: HydroQual may charge the Client:  

(a) for pick-up and delivery services when provided subject in each instance to a minimum charge of $50.00; and, 

(b) for rush service (processing samples and/or reporting). 

20. Large Bottle Orders: The Client shall provide HydroQual with not less than 24 hours’ notice for large bottle orders.  

21. Re-Tests: HydroQual reserves the right to re-test any samples that remain in HydroQual’s possession. Re-tests requested by the Client may be charged to Client and Client agrees to pay for such charges. 

22. Waiver: The Client is responsible for making any assessment regarding the suitability of the Services and the intended results for the Client’s purposes and waives any and all claims against HydroQual that the Client may 

have against HydroQual as a result of the interpretation of the results provided to the Client. The Client shall defend, indemnify and save harmless HydroQual for any and all claims made by any third party against 

HydroQual in respect of all losses however arising from the performance of the Services or the use of any report provided in the performance of the Services. 

23. LIMITATION OF LIABILITY: IN NO EVENT SHALL HYDROQUAL BE RESPONSIBLE FOR ANY CONSEQUENTIAL, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY OR PUNITIVE DAMAGES, WHETHER 

FORESEEABLE OR UNFORESEEABLE (INCLUDING CLAIMS FOR LOSS OF PROFITS OR REVENUE OR LOSSES CAUSED BY STOPPAGE OF OTHER WORK OR IMPAIRMENT OF OTHER ASSETS) INCURRED 

BY THE CLIENT ARISING OUT OF BREACH OR FAILURE OF EXPRESS OF IMPLIED WARRANTY, BREACH OF CONTRACT, BREACH OF WARRANTY, MISREPRESENTATION, NEGLIGENCE, STRICT LIABILITY 

IN TORT OR OTHERWISE. IN ANY EVENT, THE LIABILITY OF HYDROQUAL TO THE CLIENT SHALL BE LIMITED TO THE COST OF TESTING THE SAMPLE AS REQUESTED IN THE CHAIN OF CUSTODY 

UNDER WHICH THE SAMPLE WAS ORIGINALLY DEPOSITED. FOR THE PURPOSES OF THIS PARAGRAPH AND PARAGRAPHS 7, 14, 15, 22, AND 24, AS APPLICABLE, “HYDROQUAL” INCLUDES WITHOUT 

LIMITATIONS ITS DIRECTORS, OFFICERS, EMPLOYEES AND AFFILIATES AND THE “CLIENT” INCLUDES WITHOUT LIMITATION ANY THIRD PARTY THAT MAY HAVE A CLAIM AGAINST HYDROQUAL 

THROUGH THE CLIENT. 

24. Notice of Liability: Notwithstanding paragraph 23, HydroQual shall not be liable to the Client unless the Client provides notice in writing to HydroQual of such loss or damage, together with full particulars thereof, within 30 

days of the Client’s receipt of the report of the analysis of the sample giving rise to such liability. The provisions of this paragraph allocate the risk between the Client and HydroQual, and the fees to be paid by the Client to 

HydroQual reflect this allocation of any such risks and the limitations of liability in these General Terms and Conditions.  

25. Entire Agreement: These General Terms and Conditions, the Chain of Custody and price quotations constitute the entire agreement between the parties and supersede and take precedence over any terms and 

conditions contained in any documentation provided by the Client. HydroQual’s execution of any subsequent documentation from the Client only acknowledges receipt and not acceptance of any terms or conditions therein 

unless expressly stipulated otherwise by HydroQual. If there is a conflict between these General Terms and Conditions and any other document, these General Terms and Conditions prevail.  
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Sample ID:

96-hour LC50 v/v (%):

95% Lower Confidence Interval (%):

95% Upper Confidence Interval (%):

Method of Calculation:

Confirmed by Graph:

Sample Origin:

Sample Description:

Sampling Date and Time:

Sampling Method:

Sampled By:

Container(s) Description:

Sample Volume:

Date and Time Received:

Transit Irregularities:

Storage Temperature (°C):

Test Organism:

Test Description:

Performed By:

Starting Date and Time:

Deviations from Reference Method:

Teck Coal Limited (West Line Creek)

LC_WTF_OUT_WS_2016-01-11_N

18-Jan-16  09:00

2 x 20L cube containers

40L

EPS 1/RM/9, May 1996 with May 2007 amendments, Environment Canada

20-Jan-16  10:00

None

n/a

n/a

Jocelyn Traverse

n/a

Test Information

None

n/a

Oncorhynchus mykiss

AGJ/DJG

20-Jan-16  16:30

Reference Method(s):

Rainbow Trout Bioassay Test Report - LC50

Sample Information

Summary Results

Non-Lethal

n/a

Acute, 96-hour, Static, LC50

EPS 1/RM/13, 2nd Ed. Dec. 2000, with May 2007 amendments, Environment Canada

L1724596-2

Grab
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Colour:

Odour:

Turbidity:

Solids:

Hardness (mg/L): 1.8 1 1800

Alkalinity (mg/L): 2.9 10 290

Temperature (°C):

Dissolved Oxygen (mg/L):

Conductivity (µmhos/cm):

pH (5.5-8.5 pH units):

pH Adjustment:

pH Adjustment Procedure:

Aeration Time (min):

Sample Test Concentration (v/v):

Aeration Rate (5.5-7.5 mL/min/L):

Dissolved Oxygen (D.O.) Before Pre-Aeration (%):

Average D.O. After Pre-Aeration (%):

Lot Number:

Weekly Mortality Preceeding Test (%):

Sample Size:

Source of Holding/Dilution Water:

Container Description:

Aeration Method:

Aeration Rate (5.5-7.5 mL/min/L):

Test Solution Volume (L):

Test Solution Depth (cm):

Number of Test Organisms per Container:

Loading Density (g/L):

99.4 n/a n/a n/a n/a 94.5

6.1 ± 0.2 6.1 ± 0.2 6.1 ± 0.2 6.1 ± 0.2

101.2 n/a n/a n/a n/a 94.4

30

100% 50% 25% 12.5% 6.25% 0%

6.1 ± 0.2 6.1 ± 0.2

Test Organism Data

Conditions Common to All Concentrations During Test

Observations

14.6 Thermometer S/N 91154465

mL of Sample x 1000 =

mL of Sample x 1000 =

mL Titration Solution/

mL Titration Solution/

Mild

Low

Initial Parameters

Light Yellow

Not Adjusted

7.80

10.48

2110

Low

n/a

S/N D01908

YSI Dissolved Oxygen Meter

VWR Portable Conductivity Meter

VWR SympHony pH Meter

Pre-Aeration

23/09/15 T4

0

10

0.38

Dechlorinated UV Treated City of Winnipeg Tap Water

20 L Polyethylene Pail with Liner

Compressed air bubbled through silica-glass air diffuser

(as set during pre-aeration above)

20

34

10

S/N 97A0728 AJ

S/N 51071543
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0h 24h 48h 72h 96h 0h 24h 48h 72h 96h 0h 24h 48h 72h 96h

0 15 n/a n/a n/a 15 9.45 n/a n/a n/a 8.90 7.36 n/a n/a n/a 7.44

6.25 15 n/a n/a n/a 15 9.70 n/a n/a n/a 8.73 7.49 n/a n/a n/a 7.55

12.5 15 n/a n/a n/a 15 9.80 n/a n/a n/a 8.72 7.57 n/a n/a n/a 7.70

25 15 n/a n/a n/a 15 9.81 n/a n/a n/a 8.73 7.67 n/a n/a n/a 7.75

50 15 n/a n/a n/a 15 10.10 n/a n/a n/a 8.71 7.79 n/a n/a n/a 7.91

100 15 n/a n/a n/a 15 10.40 n/a n/a n/a 8.68 7.84 n/a n/a n/a 8.04

24h 48h 72h 96h 24h 48h 72h 96h

0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0

Mean Fork Length (mm):

Lower Range Fork Length (mm):

Upper Range Fork Length (mm):

Mean Wet Weight (g):

Number of Fish Stressed

45

41

48

Conditions During Test

6.25

Concentration    

(% v/v)

Temperature (°C)                         

(15 ± 1°C)
Dissolved Oxygen (mg/L) pH (pH units)

Number of Fish Dead
Conc.        

(% v/v)

Conductivity 

(μmhos/cm)

456

593

0h

319

2080

Control Fish Information at End of Test

0

100

12.5

25

50

827

0.76

1298
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LC50:

LC50 Lower 95% Confidence Limit:

LC50 Upper 95% Confidence Limit:

Statistical Method:

Reference Toxicant:

Date Reference Toxicant Initiated:

Recent 96h Reference Toxicant Test LC50 (mg/L Zinc):

Lower 95% Confidence Limit (mg/L Zinc):

Upper 95% Confidence Limit (mg/L Zinc):

Historic Geometric Mean LC50 (mg/L Zinc):

Lower 95% Confidence Limit (mg/L Zinc):

Upper 95% Confidence Limit (mg/L Zinc):

Method of Calculation:

Confirmed by Graph:

Reference Toxicant Test Results

Zinc Sulfate

0

Mortality and Stressed Behaviour Information

Conc.        

(% v/v)

Dead

0.48

Note: Non-lethal = 0 mortality

Median Lethal Concentration Results for Multi-Concentration Tests

Non-Lethal

n/a

21-Jan-16

0

0

0

0.67

0.71

0.35

1.41

0 0

0

0

100

Dead Stressed

0

6.25

12.5

0 0

0

25

50

0

Stephan LC50 Program, Probit

Mean Number of Fish at 

End of Test

Mean Rate of Fish at End 

of Test (%)

0 00 0

n/a

Stressed

0

0

0

n/a

0

0 0

0 0

0.30

Yes
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Observations/Comments

No toxicity observed.

No sublethal biological effects observed.

Sublethal Biological Effects
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ALS106
16-0120
L1727615

Senior Verifier

Test Report
Client:
Reference:
Billing:



Daphnia  (48-h LC50/EC50) 
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Client: ALS106
Reference: 16-0120-01-DAD

Client: ALS Laboratory Group; operation Calgary

Sample: L1727615-2 LC_WTF_OUT_WS_2016-01-26_N

Collection: collected on 2016/01/26 at not given  by not given
Receipt: received on 2016/01/27 at 1250 by MC

Containers:

Description: type: water,  collection method: not given

Test: started on 2016/01/27 ; ended on 2016/01/29

Result:

Endpoint Value Confidence Limits (95%)
(48-hour) (%) lower upper

Acute: LC50 >100
(mortality) LC25 >100

Acute: EC50 >100
(immobility) EC25 >100

Notes: LC25 & LC50, concentrations lethal to 25% and 50% of the test population

 

 

received 2 x 1 L bottle at 3 °C, in good condition with no 
seals and no initials

Method Calculated

The test data and results are authorized and verified correct.

could not be calculated
could not be calculated

could not be calculated
could not be calculated

Senior Verifier

0

25

50

75

100

control 6.3 13 25 50 100

R
es

po
ns

e 
(%

)

Concentration (%) Mortality

Immobility

Result Summary
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Client: ALS106
Reference: 16-0120-01-DAD

Method: Biological Test method: Reference Method for Determining Acute Lethality of 
Effluents to Daphnia magna , 2000. Environ. Can., EPS 1/RM/14. 
Second Edition.

Test type: Daphnia  48-h Static Acute Test (WTR-ME-015)
Species: Daphnia magna

Age: < 24 hours old 
Organism source: in-house culture

Stock mortality: 7%
Culture brood data: 10 days to first brood

20 neonates per average brood

Sample initial chemistry: pH: 8.0;   EC: 1909 (µS/cm @ 25°C);   DO: 8.9 (mg/L);   temperature: 16 °C
hardness (mg CaC03/L): 957;   colour: colourless;   odour: odourless

Sample holding time: 1 day  (must be ≤ 5 days)
Sample storage: 4 ± 2°C in darkness

Test vessel: 385 mL plastic vessels
Test volume: 150 mL

Sample pre-treatment: The sample was not filtered or pH adjusted prior to or during testing
The sample was pre-aerated for 20 minutes (rate of 37.5 ± 12.5 mL/min.L-1)
The hardness of the sample was not adjusted (mg CaCO3/L) prior to or during
testing

Loading density: One daphnid/15 mL (must ≤ 1 organism/15 mL)
Control/dilution water: Moderately hard water supplemented with vitamin B12 (2 µg/L)

and Na2SeO3 (5 µg/L)

The hardness of the control/dilution water was 93 mg CaCO3/L
Test concentrations: 5 effluent concentrations (6.3, 12.5, 25, 50, 100% (v/v) plus a negative control)

Test replicates: One replicate per treatment, 10 daphnids per replicate
Feeding: None
Aeration: None

Measurements: pH, conductivity, dissolved oxygen and temperature at test initiation and
termination

Lighting: Cool white fluorescent lights
Photoperiod: 16h light:8h dark

Test temperature: 20 ± 2°C

Note: Outlined sections are protocol deviations explained on the comment page 

Test Conditions
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Client: ALS106
Reference: 16-0120-01-DAD

Endpoint: Mortality, 48-h LC50 (95% confidence limits)
Immobility, 48-h EC50 (95% confidence limits)

Test validity: The control had 100% survival (must ≥ 90%)
Control had 0 percent (%) abnormal behaviour (must ≤ 10%,  immobility)

Reference toxicant: 48-h test with NaCl initiated January 25, 2016; current results
(48-h LC50 and 95% confidence limits) = 0.79 (0.76-0.81) log (g/L NaCl)
historical results:
(48-h LC50 and 95% confidence limits) = 0.76 (0.69-0.84) log (g/L NaCl)

Note: Outlined sections are protocol deviations explained on the comment page 

Test Conditions
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Client: ALS106
Reference: 16-0120-01-DAD

Test Log:

2016/01/27 0 1520
2016/01/28 1 0915
2016/01/29 2 0935

Chemistry: 
Conc. (%) control 6.3 13 25 50 100

Day pH (units)
0 7.9 7.9 7.9 8.1 8.0 8.0
2 8.0 8.0 8.1 8.1 8.1 8.0

Conductivity (µS/cm @ 25°C)
0 194 326 452 700 1144 1901
2 222 338 467 712 1125 1829

Dissolved Oxygen (mg/L)
0 8.0 8.1 8.0 8.0 7.9 8.8
2 8.0 8.0 7.9 8.1 7.9 7.9

Temperature (oC)
0 19 19 19 19 19 18
2 19 19 19 19 20 20

Biology:
Conc. (%) control 6.3 13 25 50 100

Day Number Alive and Behavior (behavior is in brackets) 
1 10 10 10 10 10 10
2 10 10 10 10 10 10

Notes: F, floating; I, immobile; B, stuck on bubble; D, caught in debris; nd, not done; na, not applicable;  

Mortality (%)
2 0 0 0 0 0 0

Immobility (%)
2 0 0 0 0 0 0

Time TechnicianDate Day

JK/JN
JK
JK

Test Data
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Client: ALS106
Reference: 16-0120-01-DAD

Test Result Comments:
None

Data Analysis:
Endpoints for mortality could not be calculated. No effect occurred.

Endpoints for immobility could not be calculated.  No effect occurred.

Protocol Deviations:
None

Comments/Statistics



GENERAL TERMS AND CONDITIONS: 

These terms and conditions are incorporated into and form part of the Chain of Custody between HydroQual Laboratories Ltd. (“HydroQual”) and the party named in the Chain of 

Custody (the “Client”). 

1. Definitions: Capitalized terms shall have the definition ascribed as such in these General Terms and Conditions and the Chain of Custody. 

2. The Services: HydroQual will provide the Services to the Client as listed and described in the Chain of Custody.  

3. Prices: HydroQual may review and change all prices, fees, surcharges or other charges as set out in proposals and/or price quotations if there are changes to HydroQual’s cost beyond HydroQual’s control, including 

changes in legislative requirements, Client variations of sample numbers and Client requests for changes to standard reporting requirements. Notwithstanding condition 3, all quotations are reviewed and updated on a 

yearly basis.  

4. Payment Terms: The Client shall pay HydroQual within 30 days of the invoice date as provided by HydroQual. HydroQual may, for reasonable business reasons, require the Client to arrange for payment in advance. 

5. Quotation Numbers: The Client shall provide the proposal and/or price quotation number to HydroQual (where applicable) to ensure correct pricing. 

6. Taxes: Applicable taxes are not included in prices, surcharges and additional fees and will be added at the time of invoicing. 

7. No Guarantee of Results: The Client is responsible for informing itself on the limitation of the results and acknowledges that the results are not guaranteed. 

8. Standard of Care: HydroQual will use reasonable care and diligence as required by the laws of the province or territory where the sample is tested, subject to that level of care and skill ordinarily exercised by other 

laboratories currently practicing under similar conditions in the same locality, subject to the time limits and financial, physical or other constraints applicable to the Services. No warranty, express or implied, is made. 

9. Storage: Where possible, HydroQual will store samples until a final report is issued to the Client, after which time HydroQual may discard the sample. 

10. Holds: If the Client requests a sample be placed on hold, HydroQual will store the sample for the mutually agreed upon written time and price, after which HydroQual will invoice the Client and discard the sample. 

11. Archives: If the Client requests a sample be archived, HydroQual will store the sample for  a mutually agreed upon written time frame and price, after which HydroQual will invoice the Client and discard the sample. 

12. Handling Protocol: Legal sample handling protocol must be arranged, and provided in writing, before samples are collected. HydroQual will provide a price quotation for legal sample protocol. Samples processed under 

legal protocol are stored indefinitely, subject to a storage charge as advised by HydroQual. 

13. Samples: The quality, condition, content and source of samples stored and tested are not known to HydroQual except as declared and described on the Chain of Custody  completed and submitted by the Client and 

accompanying the sample. 

14. Risk of Loss: HydroQual will use reasonable care to protect samples during storage, however, all samples are stored at the Client’s risk and the Client is responsible for obtaining appropriate insurance, if desired. The 

Client acknowledges that during the performance of the Services samples may be altered, lost, damaged or destroyed and the client forever releases HydroQual from any and all claims the Client may have for any loss or 

damage to the sample. 

15. Environmental: the Client must comply with all applicable environmental legislation, including labeling all hazardous samples to comply with Canada's Workplace Hazardous Materials Information System and the Alberta 

Transfer of Dangerous Goods regulations, and must provide appropriate material safety data sheets that include the nature of the hazard and a contact name and phone number to call for information. The Client shall 

defend, indemnify and hold harmless HydroQual for all loss or damages, including any fine or cost of complying with an order of any government authority, resulting from the Client’s breach of this paragraph. 

16. Hazardous Materials Disposal: HydroQual may return, at the Client’s cost, hazardous material to the Client for disposal. 

17. Hazardous Materials Surcharge: HydroQual may apply an additional surcharge for handling of hazardous samples or samples with Naturally Occurring Radioactive Materials (“NORM”), such as and including without 

limitation, H2S and CN. 

18. Sample Containers: HydroQual may ship sample containers to the Client’s location by the most cost effective means using HydroQual’s preferred courier suppliers, within the specified project timeline. Shipping will be 

charged back to the Client. 

19. Additional Charges: HydroQual may charge the Client:  

(a) for pick-up and delivery services when provided subject in each instance to a minimum charge of $50.00; and, 

(b) for rush service (processing samples and/or reporting). 

20. Large Bottle Orders: The Client shall provide HydroQual with not less than 24 hours’ notice for large bottle orders.  

21. Re-Tests: HydroQual reserves the right to re-test any samples that remain in HydroQual’s possession. Re-tests requested by the Client may be charged to Client and Client agrees to pay for such charges. 

22. Waiver: The Client is responsible for making any assessment regarding the suitability of the Services and the intended results for the Client’s purposes and waives any and all claims against HydroQual that the Client may 

have against HydroQual as a result of the interpretation of the results provided to the Client. The Client shall defend, indemnify and save harmless HydroQual for any and all claims made by any third party against 

HydroQual in respect of all losses however arising from the performance of the Services or the use of any report provided in the performance of the Services. 

23. LIMITATION OF LIABILITY: IN NO EVENT SHALL HYDROQUAL BE RESPONSIBLE FOR ANY CONSEQUENTIAL, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY OR PUNITIVE DAMAGES, WHETHER 

FORESEEABLE OR UNFORESEEABLE (INCLUDING CLAIMS FOR LOSS OF PROFITS OR REVENUE OR LOSSES CAUSED BY STOPPAGE OF OTHER WORK OR IMPAIRMENT OF OTHER ASSETS) INCURRED 

BY THE CLIENT ARISING OUT OF BREACH OR FAILURE OF EXPRESS OF IMPLIED WARRANTY, BREACH OF CONTRACT, BREACH OF WARRANTY, MISREPRESENTATION, NEGLIGENCE, STRICT LIABILITY 

IN TORT OR OTHERWISE. IN ANY EVENT, THE LIABILITY OF HYDROQUAL TO THE CLIENT SHALL BE LIMITED TO THE COST OF TESTING THE SAMPLE AS REQUESTED IN THE CHAIN OF CUSTODY 

UNDER WHICH THE SAMPLE WAS ORIGINALLY DEPOSITED. FOR THE PURPOSES OF THIS PARAGRAPH AND PARAGRAPHS 7, 14, 15, 22, AND 24, AS APPLICABLE, “HYDROQUAL” INCLUDES WITHOUT 

LIMITATIONS ITS DIRECTORS, OFFICERS, EMPLOYEES AND AFFILIATES AND THE “CLIENT” INCLUDES WITHOUT LIMITATION ANY THIRD PARTY THAT MAY HAVE A CLAIM AGAINST HYDROQUAL 

THROUGH THE CLIENT. 

24. Notice of Liability: Notwithstanding paragraph 23, HydroQual shall not be liable to the Client unless the Client provides notice in writing to HydroQual of such loss or damage, together with full particulars thereof, within 30 

days of the Client’s receipt of the report of the analysis of the sample giving rise to such liability. The provisions of this paragraph allocate the risk between the Client and HydroQual, and the fees to be paid by the Client to 

HydroQual reflect this allocation of any such risks and the limitations of liability in these General Terms and Conditions.  

25. Entire Agreement: These General Terms and Conditions, the Chain of Custody and price quotations constitute the entire agreement between the parties and supersede and take precedence over any terms and 

conditions contained in any documentation provided by the Client. HydroQual’s execution of any subsequent documentation from the Client only acknowledges receipt and not acceptance of any terms or conditions therein 

unless expressly stipulated otherwise by HydroQual. If there is a conflict between these General Terms and Conditions and any other document, these General Terms and Conditions prevail.  
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Client: ALS106
Reference: 16-0374-01-TRS

Client: ALS Laboratory Group; operation Calgary

Sample: L1750561-3 LC_WTF_OUT_WS_03312016_N

Collection: collected on 2016/03/31 at not given  by not given
Receipt: received on 2016/04/01 at 1100 by MC

Containers:

Description: type: water,  collection method: not given

Test:  started on 2016/04/01 ; ended on 2016/04/05

Result:

Sample Client Mortality Comment
Code (%)

control lab control 0
100% 10 none 

received 2 x 20 L carboys / 4 x 1 L bottles at 11 °C, in 
good condition with no seals and no initials

The test data and results are authorized and verified correct.
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Trout (Single Concentration)  
Test Report

Page 2 of 14

Client: ALS106
Reference: 16-0374-01-TRS

Method: Biological Test Method: Reference Method for Determining Acute Lethality of 
Effluents to Rainbow Trout, 2000. Environment Canada, EPS 1/RM/13. 
Second Edition (amended 2007).

Test type: Trout 96-h Static Acute Test (WTR-ME-041)
Species: Oncorhynchus mykiss

Organism source: Miracle Springs (Batch 20160316TR)
Acclimation: 16 days (must be > 2 weeks)

Stock mortality: 0% (seven days preceding testing)

Sample initial chemistry: pH: 7.2;   EC: 1983 (µS/cm @ 25°C);   DO: 9.3 (mg/L);   temperature: 13 °C
hardness (mg CaC03/L): 912;   colour: colourless;   odour: -

Sample holding time: 1 day  (must be ≤ 5 days)
Sample storage: 4 ± 2°C in darkness

Test vessel: The test was conducted in 22 L plastic pails with polyethylene liners 
Test volume: 20 Litres (depth of solution in each test vessel  ≥15cm)

Sample pre-treatment: All test solutions and controls were pre-aerated for 30 minutes at 6.5 ±1 mL/min/L
Dissolved oxygen in full strength sample was 9.1 mg/L after pre-aeration
The sample was not filtered or pH adjusted prior to or during testing

Loading density: 0.155 g/Litre (must be ≤ 0.5 g/Litre)
Control water: Dechlorinated City of Calgary water acclimated to test conditions

Test concentrations: Undiluted sample plus a negative control
Test replicates: One replicate per treatment; 10 fish per replicate

Feeding: Fish are not fed 24 hours before test initiation and no feeding during test
Measurements: pH, conductivity, dissolved oxygen and temperature measured at test

initiation and termination
Aeration: All treatments aerated at 6.5 ±1 mL/min/L by oil-free compressed air

passed through airline tubes connected to disposable air stones 
Lighting: Overhead full spectrum fluorescent lights

Photoperiod: 16h light:8h dark
Test temperature: 15 ± 1°C

Endpoint: Mortality, % mortality at 96-h
Test validity: The control had 100% survival (must ≥ 90%)

The control had 0 percent (%) stressed behaviour (must ≤ 10%)
Reference toxicant: 96-h test with Potassium Chloride (KCl) initiated March 31, 2016; current results

(96-h LC50 and 95% confidence limits) = 0.50 (0.43-0.55) log (g/L KCl)
historical results: 
(96-h LC50 and 95% confidence limits) = 0.58 (0.49-0.67) log (g/L KCl)

Note: Outlined sections are protocol deviations explained on the comment page; v/v, volume per volume

Test Conditions



Trout (Single Concentration)  
Test Report

Page 3 of 14

Client: ALS106
Reference: 16-0374-01-TRS

Test Log:

0 1405
1 1020
2 0845
3 1015
4 1030

Chemistry:
Conc. (%) control 100

Day

0 8.1 7.3
4 8.2 7.9

Conductivity (µS/cm @ 25°C)
0 485 1946
4 493 1934

Dissolved Oxygen (mg/L)
0 9.1 9.1
4 8.7 7.7

0 14 14
4 15 15

Number Alive (In brackets number stressed):
Conc. (%) control 100

Day
0 10 10
1 10 10
2 10 10
3 10 10
4 10 9

4 0 10

4 0 0

2016/04/01 ML/BH
2016/04/02 JW

Date Day Time Technician

pH (units)

Temperature (oC)

Mortality (%)

2016/04/04 EP/KLO
2016/04/03 BH

2016/04/05 DS/HS

Stressed (%)

Test Data



Trout (Single Concentration)  
Test Report
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Client: ALS106
Reference: 16-0374-01-TRS

Biology Summary Tables:

1 2.8 0.2 control 3.1
2 2.7 0.5 100 3.5
3 3.1 0.4
4 2.9 0.3
5 3.1 0.3
6 2.8 0.2
7 2.9 0.3
8 2.8 0.2
9 3.1 0.3
10 3.2 0.4

average 2.9 0.3
sd 0.2 0.1

cv(%) 5.8 32.1
Notes: nd, not done; na, not applicable; 
sd, standard deviation; cv(%), coefficient 
of variation

Test Result Comments:
None

Data Analysis:
None

Protocol Deviations:
None

Length 
(cm)

Wet 
Weight(g) Sample Group Wet 

Weight (g)
Control 

Fish

Test Data

Comments/Statistics



Daphnia  (48-h LC50/EC50) 
Test Report 
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Client: ALS106
Reference: 16-0374-01-DAD

Client: ALS Laboratory Group; operation Calgary

Sample: L1750561-3 LC_WTF_OUT_WS_03312016_N

Collection: collected on 2016/03/31 at not given  by not given
Receipt: received on 2016/04/01 at 1100 by MC

Containers:

Description: type: water,  collection method: not given

Test: started on 2016/04/01 ; ended on 2016/04/03

Result:

Endpoint Value Confidence Limits (95%)
(48-hour) (%) lower upper

Acute: LC50 >100
(mortality) LC25 >100

Acute: EC50 13 9.5 17
(immobility) EC25 9.6 5.9 12

Notes: LC25 & LC50, concentrations lethal to 25% and 50% of the test population

 

 

received 2 x 20 L carboys / 4 x 1 L bottles at 11 °C, in 
good condition with no seals and no initials

Method Calculated

The test data and results are authorized and verified correct.

Log Normal (Probit)
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Daphnia  (48-h LC50/EC50) 
Test Report 
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Client: ALS106
Reference: 16-0374-01-DAD

Method: Biological Test method: Reference Method for Determining Acute Lethality of 
Effluents to Daphnia magna , 2000. Environ. Can., EPS 1/RM/14. 
Second Edition.

Test type: Daphnia  48-h Static Acute Test (WTR-ME-015)
Species: Daphnia magna

Age: < 24 hours old 
Organism source: in-house culture

Stock mortality: 0%
Culture brood data: 9 days to first brood

29 neonates per average brood

Sample initial chemistry: pH: 7.2;   EC: 1983 (µS/cm @ 25°C);   DO: 9.3 (mg/L);   temperature: 13 °C
hardness (mg CaC03/L): 912;   colour: colourless;   odour: -

Sample holding time: 1 day  (must be ≤ 5 days)
Sample storage: 4 ± 2°C in darkness

Test vessel: 375 mL glass vessels
Test volume: 150 mL

Sample pre-treatment: The sample was not filtered or pH adjusted prior to or during testing
The sample was pre-aerated for 20 minutes (rate of 37.5 ± 12.5 mL/min.L-1)
The hardness of the sample was not adjusted (mg CaCO3/L) prior to or during
testing

Loading density: One daphnid/15 mL (must ≤ 1 organism/15 mL)
Control/dilution water: Moderately hard water supplemented with vitamin B12 (2 µg/L)

and Na2SeO4 (2 µg/L)

The hardness of the control/dilution water was 84 mg CaCO3/L
Test concentrations: 5 effluent concentrations (6.3, 12.5, 25, 50, 100% (v/v) plus a negative control)

Test replicates: One replicate per treatment, 10 daphnids per replicate
Feeding: None
Aeration: None

Measurements: pH, conductivity, dissolved oxygen and temperature at test initiation and
termination

Lighting: Cool white fluorescent lights
Photoperiod: 16h light:8h dark

Test temperature: 20 ± 2°C

Note: Outlined sections are protocol deviations explained on the comment page 

Test Conditions

 



Daphnia  (48-h LC50/EC50) 
Test Report 

Page 7 of 14

Client: ALS106
Reference: 16-0374-01-DAD

Endpoint: Mortality, 48-h LC50 (95% confidence limits)
Immobility, 48-h EC50 (95% confidence limits)

Test validity: The control had 100% survival (must ≥ 90%)
Control had 0 percent (%) abnormal behaviour (must ≤ 10%,  immobility)

Reference toxicant: 48-h test with NaCl initiated March 28, 2016; current results
(48-h LC50 and 95% confidence limits) = 0.77 (0.75-0.79) log (g/L NaCl)
historical results:
(48-h LC50 and 95% confidence limits) =0.77 (0.68-0.85) log (g/L NaCl)

Note: Outlined sections are protocol deviations explained on the comment page 

Test Conditions



Daphnia  (48-h LC50/EC50) 
Test Report 
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Client: ALS106
Reference: 16-0374-01-DAD

Test Log:

2016/04/01 0 1600
2016/04/02 1 1125
2016/04/03 2 1130

Chemistry: 
Conc. (%) control 6.3 13 25 50 100

Day pH (units)
0 7.9 7.9 7.8 7.7 7.6 7.5
2 7.9 7.9 8.0 8.1 8.1 8.1

Conductivity (µS/cm @ 25°C)
0 339 440 562 772 1157 1806
2 336 447 571 801 1261 1964

Dissolved Oxygen (mg/L)
0 8.0 8.0 8.0 8.0 8.0 8.3
2 8.1 8.2 8.3 8.2 8.2 8.1

Temperature (oC)
0 20 20 20 20 20 20
2 20 20 20 20 20 20

Biology:
Conc. (%) control 6.3 13 25 50 100

Day Number Alive and Behavior (behavior is in brackets) 
1 10 10 10 10 10(7I) 10(9I)
2 10 10 9(5I) 10(9I) 7(7I) 8(8I)

Notes: F, floating; I, immobile; B, stuck on bubble; D, caught in debris; nd, not done; na, not applicable;  

Mortality (%)
2 0 0 10 0 30 20

Immobility (%)
2 0 0 60 90 100 100

Time TechnicianDate Day

DS/EP/JW
ML
HS

Test Data



Daphnia  (48-h LC50/EC50) 
Test Report 

Page 9 of 14

Client: ALS106
Reference: 16-0374-01-DAD

Test Result Comments:
None

Data Analysis:
Endpoints for mortality could not be calculated. No effect occurred.

Endpoints for immobility were calculated using a Linear Regression model (Log-Normal Probit)
with CETIS v. 1.9.0.8

Protocol Deviations:
None

Comments/Statistics



Daphnia  (48-h LC50/EC50) 
Test Report 

Page 10 of 14

Client: ALS106
Reference: 16-0374-01-DAD

Client: ALS Laboratory Group; operation Calgary

Sample: L1750561-3 LC_WTF_OUT_WS_03312016_N

Collection: collected on 2016/03/31 at not given  by not given
Receipt: received on 2016/04/01 at 1100 by MC

Containers:

Description: type: water,  collection method: not given

Test: started on 2016/04/01 ; ended on 2016/04/03

Result:

Endpoint Value Confidence Limits (95%)
(48-hour) (%) lower upper

Acute: LC50 >100
(mortality) LC25 >100

Acute: EC50 >100
(immobility) EC25 >100

Notes: LC25 & LC50, concentrations lethal to 25% and 50% of the test population

 

 

received 2 x 20 L carboys / 4 x 1 L bottles at 11 °C, in 
good condition with no seals and no initials

Method Calculated

could not be calculated
could not be calculated

could not be calculated
could not be calculated

The test data and results are authorized and verified correct.
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Daphnia  (48-h LC50/EC50) 
Test Report 
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Client: ALS106
Reference: 16-0374-01-DAD

Method: Biological Test method: Reference Method for Determining Acute Lethality of 
Effluents to Daphnia magna , 2000. Environ. Can., EPS 1/RM/14. 
Second Edition.

Test type: Daphnia  48-h Static Acute Test (WTR-ME-015)
Species: Daphnia magna

Age: < 24 hours old 
Organism source: in-house culture

Stock mortality: 0%
Culture brood data: 9 days to first brood

29 neonates per average brood

Sample initial chemistry: pH: 7.2;   EC: 1983 (µS/cm @ 25°C);   DO: 9.3 (mg/L);   temperature: 13 °C
hardness (mg CaC03/L): 912;   colour: colourless;   odour: -

Sample holding time: 1 day  (must be ≤ 5 days)
Sample storage: 4 ± 2°C in darkness

Test vessel: 375 mL glass vessels
Test volume: 150 mL

Sample pre-treatment: The sample was not filtered or pH adjusted prior to or during testing
The sample was pre-aerated for 0 minutes (rate of 37.5 ± 12.5 mL/min.L-1)
The hardness of the sample was not adjusted (mg CaCO3/L) prior to or during
testing

Loading density: One daphnid/15 mL (must ≤ 1 organism/15 mL)
Control/dilution water: Moderately hard water supplemented with vitamin B12 (2 µg/L)

and Na2SeO4 (2 µg/L)

The hardness of the control/dilution water was 89 mg CaCO3/L
Test concentrations: 5 effluent concentrations (6.3, 12.5, 25, 50, 100% (v/v) plus a negative control)

Test replicates: One replicate per treatment, 10 daphnids per replicate
Feeding: None
Aeration: None

Measurements: pH, conductivity, dissolved oxygen and temperature at test initiation and
termination

Lighting: Cool white fluorescent lights
Photoperiod: 16h light:8h dark

Test temperature: 10 ± 2°C

Note: Outlined sections are protocol deviations explained on the comment page 

Test Conditions

 



Daphnia  (48-h LC50/EC50) 
Test Report 
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Client: ALS106
Reference: 16-0374-01-DAD

Endpoint: Mortality, 48-h LC50 (95% confidence limits)
Immobility, 48-h EC50 (95% confidence limits)

Test validity: The control had 100% survival (must ≥ 90%)
Control had 0 percent (%) abnormal behaviour (must ≤ 10%,  immobility)

Reference toxicant: 48-h test with NaCl initiated March 28, 2016; current results
(48-h LC50 and 95% confidence limits) = 0.77 (0.75-0.79) log (g/L NaCl)
historical results:
(48-h LC50 and 95% confidence limits) =0.77 (0.68-0.85) log (g/L NaCl)

Note: Outlined sections are protocol deviations explained on the comment page 

Test Conditions



Daphnia  (48-h LC50/EC50) 
Test Report 
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Client: ALS106
Reference: 16-0374-01-DAD

Test Log:

2016/04/01 0 1600
2016/04/02 1 1120
2016/04/03 2 1040

Chemistry: 
Conc. (%) control 6.3 13 25 50 100

Day pH (units)
0 7.9 7.9 7.8 7.8 7.7 7.6
2 7.9 7.8 7.8 7.9 7.9 8.1

Conductivity (µS/cm @ 25°C)
0 319 440 551 770 1145 1830
2 325 458 566 792 1169 1866

Dissolved Oxygen (mg/L)
0 7.8 7.8 8.1 8.1 8.1 8.1
2 9.2 9.2 9.4 9.3 9.4 9.4

Temperature (oC)
0 11 11 11 11 11 11
2 10 10 10 10 10 10

Biology:
Conc. (%) control 6.3 13 25 50 100

Day Number Alive and Behavior (behavior is in brackets) 
1 10 10 10 10(2D) 10(2D) 10
2 10 10 10 10 10 10

Notes: F, floating; I, immobile; B, stuck on bubble; D, caught in debris; nd, not done; na, not applicable;  

Mortality (%)
2 0 0 0 0 0 0

Immobility (%)
2 0 0 0 0 0 0

HS
JW/ML

Date Day Time Technician

DS/EP

Test Data



Daphnia  (48-h LC50/EC50) 
Test Report 

Page 14 of 14

Client: ALS106
Reference: 16-0374-01-DAD

Test Result Comments:
None

Data Analysis:
Endpoints for mortality could not be calculated. No effect occurred.

Endpoints for immobility could not be calculated.  No effect occurred.

Protocol Deviations:
The test temperature was 10 +/- 1°C as per the client request. 

Comments/Statistics



GENERAL TERMS AND CONDITIONS: 

These terms and conditions are incorporated into and form part of the Chain of Custody between HydroQual Laboratories Ltd. (“HydroQual”) and the party named in the Chain of 

Custody (the “Client”). 

1. Definitions: Capitalized terms shall have the definition ascribed as such in these General Terms and Conditions and the Chain of Custody. 

2. The Services: HydroQual will provide the Services to the Client as listed and described in the Chain of Custody.  

3. Prices: HydroQual may review and change all prices, fees, surcharges or other charges as set out in proposals and/or price quotations if there are changes to HydroQual’s cost beyond HydroQual’s control, including 

changes in legislative requirements, Client variations of sample numbers and Client requests for changes to standard reporting requirements. Notwithstanding condition 3, all quotations are reviewed and updated on a 

yearly basis.  

4. Payment Terms: The Client shall pay HydroQual within 30 days of the invoice date as provided by HydroQual. HydroQual may, for reasonable business reasons, require the Client to arrange for payment in advance. 

5. Quotation Numbers: The Client shall provide the proposal and/or price quotation number to HydroQual (where applicable) to ensure correct pricing. 

6. Taxes: Applicable taxes are not included in prices, surcharges and additional fees and will be added at the time of invoicing. 

7. No Guarantee of Results: The Client is responsible for informing itself on the limitation of the results and acknowledges that the results are not guaranteed. 

8. Standard of Care: HydroQual will use reasonable care and diligence as required by the laws of the province or territory where the sample is tested, subject to that level of care and skill ordinarily exercised by other 

laboratories currently practicing under similar conditions in the same locality, subject to the time limits and financial, physical or other constraints applicable to the Services. No warranty, express or implied, is made. 

9. Storage: Where possible, HydroQual will store samples until a final report is issued to the Client, after which time HydroQual may discard the sample. 

10. Holds: If the Client requests a sample be placed on hold, HydroQual will store the sample for the mutually agreed upon written time and price, after which HydroQual will invoice the Client and discard the sample. 

11. Archives: If the Client requests a sample be archived, HydroQual will store the sample for  a mutually agreed upon written time frame and price, after which HydroQual will invoice the Client and discard the sample. 

12. Handling Protocol: Legal sample handling protocol must be arranged, and provided in writing, before samples are collected. HydroQual will provide a price quotation for legal sample protocol. Samples processed under 

legal protocol are stored indefinitely, subject to a storage charge as advised by HydroQual. 

13. Samples: The quality, condition, content and source of samples stored and tested are not known to HydroQual except as declared and described on the Chain of Custody  completed and submitted by the Client and 

accompanying the sample. 

14. Risk of Loss: HydroQual will use reasonable care to protect samples during storage, however, all samples are stored at the Client’s risk and the Client is responsible for obtaining appropriate insurance, if desired. The 

Client acknowledges that during the performance of the Services samples may be altered, lost, damaged or destroyed and the client forever releases HydroQual from any and all claims the Client may have for any loss or 

damage to the sample. 

15. Environmental: the Client must comply with all applicable environmental legislation, including labeling all hazardous samples to comply with Canada's Workplace Hazardous Materials Information System and the Alberta 

Transfer of Dangerous Goods regulations, and must provide appropriate material safety data sheets that include the nature of the hazard and a contact name and phone number to call for information. The Client shall 

defend, indemnify and hold harmless HydroQual for all loss or damages, including any fine or cost of complying with an order of any government authority, resulting from the Client’s breach of this paragraph. 

16. Hazardous Materials Disposal: HydroQual may return, at the Client’s cost, hazardous material to the Client for disposal. 

17. Hazardous Materials Surcharge: HydroQual may apply an additional surcharge for handling of hazardous samples or samples with Naturally Occurring Radioactive Materials (“NORM”), such as and including without 

limitation, H2S and CN. 

18. Sample Containers: HydroQual may ship sample containers to the Client’s location by the most cost effective means using HydroQual’s preferred courier suppliers, within the specified project timeline. Shipping will be 

charged back to the Client. 

19. Additional Charges: HydroQual may charge the Client:  

(a) for pick-up and delivery services when provided subject in each instance to a minimum charge of $50.00; and, 

(b) for rush service (processing samples and/or reporting). 

20. Large Bottle Orders: The Client shall provide HydroQual with not less than 24 hours’ notice for large bottle orders.  

21. Re-Tests: HydroQual reserves the right to re-test any samples that remain in HydroQual’s possession. Re-tests requested by the Client may be charged to Client and Client agrees to pay for such charges. 

22. Waiver: The Client is responsible for making any assessment regarding the suitability of the Services and the intended results for the Client’s purposes and waives any and all claims against HydroQual that the Client may 

have against HydroQual as a result of the interpretation of the results provided to the Client. The Client shall defend, indemnify and save harmless HydroQual for any and all claims made by any third party against 

HydroQual in respect of all losses however arising from the performance of the Services or the use of any report provided in the performance of the Services. 

23. LIMITATION OF LIABILITY: IN NO EVENT SHALL HYDROQUAL BE RESPONSIBLE FOR ANY CONSEQUENTIAL, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY OR PUNITIVE DAMAGES, WHETHER 

FORESEEABLE OR UNFORESEEABLE (INCLUDING CLAIMS FOR LOSS OF PROFITS OR REVENUE OR LOSSES CAUSED BY STOPPAGE OF OTHER WORK OR IMPAIRMENT OF OTHER ASSETS) INCURRED 

BY THE CLIENT ARISING OUT OF BREACH OR FAILURE OF EXPRESS OF IMPLIED WARRANTY, BREACH OF CONTRACT, BREACH OF WARRANTY, MISREPRESENTATION, NEGLIGENCE, STRICT LIABILITY 

IN TORT OR OTHERWISE. IN ANY EVENT, THE LIABILITY OF HYDROQUAL TO THE CLIENT SHALL BE LIMITED TO THE COST OF TESTING THE SAMPLE AS REQUESTED IN THE CHAIN OF CUSTODY 

UNDER WHICH THE SAMPLE WAS ORIGINALLY DEPOSITED. FOR THE PURPOSES OF THIS PARAGRAPH AND PARAGRAPHS 7, 14, 15, 22, AND 24, AS APPLICABLE, “HYDROQUAL” INCLUDES WITHOUT 

LIMITATIONS ITS DIRECTORS, OFFICERS, EMPLOYEES AND AFFILIATES AND THE “CLIENT” INCLUDES WITHOUT LIMITATION ANY THIRD PARTY THAT MAY HAVE A CLAIM AGAINST HYDROQUAL 

THROUGH THE CLIENT. 

24. Notice of Liability: Notwithstanding paragraph 23, HydroQual shall not be liable to the Client unless the Client provides notice in writing to HydroQual of such loss or damage, together with full particulars thereof, within 30 

days of the Client’s receipt of the report of the analysis of the sample giving rise to such liability. The provisions of this paragraph allocate the risk between the Client and HydroQual, and the fees to be paid by the Client to 

HydroQual reflect this allocation of any such risks and the limitations of liability in these General Terms and Conditions.  

25. Entire Agreement: These General Terms and Conditions, the Chain of Custody and price quotations constitute the entire agreement between the parties and supersede and take precedence over any terms and 

conditions contained in any documentation provided by the Client. HydroQual’s execution of any subsequent documentation from the Client only acknowledges receipt and not acceptance of any terms or conditions therein 

unless expressly stipulated otherwise by HydroQual. If there is a conflict between these General Terms and Conditions and any other document, these General Terms and Conditions prevail.  



 

 
Nautilus Environmental Company Inc. 

8664 Commerce Court 
Burnaby, BC 

V5A 4N7 

 
Mar 7, 2016 

Memo:   Follow-up testing on EV_DC1 

To Marty Hafke  From     Josh Baker 
Affiliation Elkview Operations- Teck Coal Ltd. Tel    604-420-8773 
e-mail marty.hafke@teck.com e-mail  josh@nautilusenvironmental.ca 
 
Introduction 

A sample identified as EV_DC1_WS_2016-02-02_N (EV_DC1) was collected on February 2, 2016 
and received at the Nautilus Environmental laboratory (Burnaby, BC) on February 4, 2016. 
Acute toxicity tests (i.e., 96-hr rainbow trout and 48-hr D. magna single concentration survival 
tests) were initiated on the day of reception at the laboratory. Testing demonstrated 100% 
survival of rainbow trout after 96 hours and 0% survival of D. magna after 48 hours in the 
undiluted 100% (v/v) EV_DC1. As requested by Teck Coal, follow-up testing was performed to 
identify the cause of the reduced D. magna survival. 
 
Approach 

A Toxicity Identification Evaluation (TIE) was designed to target the possible causes of toxicity; 
TIE treatments involve physico-chemical sample manipulations which selectively alter the 
toxicity of different classes of toxicants. The treated and untreated samples are then tested to 
identity which treatment(s) affected the toxicity of the sample.  
 
EV_DC1 had high hardness and alkalinity, and a white precipitate was observed in the test 
containers during the initial D. magna testing. This suggested that the formation of calcite, a 
precipitate that has been previously linked to mortalities in acute D. magna tests (Nautilus 
Environmental, 2015), may have occurred and caused the reduced survival observed in 
EV_DC1. For this reason, treatments that specifically targeted calcite were performed (test 
temperature alterations, pH 5.5 aeration and pH 10 filtration), in addition to those treatments 
that target common groups of toxicants (i.e., EDTA complexation of metals and C18 filtration to 
remove organics).  
 
Results 

The TIE testing was performed on EV_DC1 on February 11 (7 days after the initial testing and 9 
days after sample collection); however, no adverse effects on survival of D. magna were 
observed in the 100% v/v untreated sample (Table 1). Unfortunately, the lack of toxicity in the 
untreated sample precluded meaningful interpretation of the TIE treatments (Tables 1 and 2), 
since there were no responses against which to compare the effectiveness of the TIE 
manipulations.  Due to the change in toxicity observed in the sample between the first and 

mailto:josh@nautilusenvironmental.ca
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second tests, a third test was initiated on February 17 to verify the results. This test also resulted 
in 100% survival of D. magna after 48 hours (Table 1). While a white film was noted in the 
follow-up testing at 25°C, no mortalities were associated with this treatment, making it 
problematic to speculate on the cause of toxicity in the sample when originally tested.    
 
The reduction in toxicity observed over time may have been due to the equilibration and/or 
degradation of the toxicant during storage. The follow-up testing was initiated outside of the 
holding time for this test (Environment Canada, 2000), therefore it may be advisable in the 
future to initiate TIE treatments on samples as soon as possible in an attempt to characterize the 
mechanism of toxicity prior to sample storage. In addition, performing side-by-side 
temperature testing during the initial testing of samples (Nautilus Environmental, 2015) would 
aid in understanding the potential contribution of calcite to toxicity.  
 
Alternatively, it should be recognized that organism and method variability may have 
contributed to the differences observed between tests, although all organisms were of 
appropriate age (<24 hr old) and sensitivity (demonstrated through reference toxicant testing), 
and the tests did not deviate from protocol (Environment Canada, 2000). Of note, a daphnid 
acute test conducted on a subsequent sample (i.e., collected February 15, 2016) also exhibited no 
evidence of acute toxicity (Nautilus Environmental, 2016). 
 
Table 1. 48-hr D. magna survival in EV_DC1 temperature tests (various dates). 

Temperature  

(°C, ± 2) 

Survival (%) 

February 4, 2016 February 11, 2016 February 17, 2016 

10 nt  100 100 

20 0 100 100 

25 nt  100 100 
 nt: not tested 
 
 
Table 2. 48-hr D. magna survival in EV_DC1 treatment tests (February 11, 2016) 

Treatment Survival (%) 

Untreated 100 
pH 5.5 Aeration 100 
pH 10 filtration 100 

EDTA 100 
C18 100 

 
 
 
 
 



 
 

3 

 
Please feel free to contact me should you have any questions regarding the data and discussion 
presented. The test data are appended. 
 
 

 
Josh Baker, M.Sc., P.Chem. 
Environmental Chemist 
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Freshwater Acute 
48 Hour Toxicity Test Data Sheet 

Client: \ R.c...k._ 
~~~-------------

Start Date!Time: ~'1 \ I 1 7? l ~ 0' i '-I S,<:J t, 
No. Organisms/volume: 210:!.!_,/2~0~0ml!!L=------Sample ID: bltc;,.!.<-::;.:Q~C.'-'\1-:-:----;-,--;-------

Work Order No.: .l!J..JA I b I & I A Test Organism: -'=DO!..m~a!Ugn!'-;a!..........------
Jl\ll Set up by: "W-

Thermometer: ·-f-t"'f- S DO meter: \)0- 21?;, pH meter: p 11" ·1 I '3> Conductivity meter: C- 2{}z 

("C) 
pH "vl<y 

(~S/cm) 
I 

(mgiL)''"' 

C I \.:7 /0 D · I < . · .....•... ,·.:·• ··.·.··· .. · .. .. ) ·.c.( ·.•· .. Lc<. · .•. ·: ... · 

B \O 1 D V .. ·,•·(··. ,· ..• ·. ..,,;•.,. : .. \.;, :.f\"' , .. ,, ., • •.>' 1',•·••· .i' ,' ..... _.··.::,,_··.··. 

C \ 0 !D D · .. I. .i'> \I••· Ji.iC .,;oJ 
D .. l'i' ' ·.. I• · .. ·.· · j. • I '• :• ·~ i : ' :·: ·' • ····•·: 

A . 
B · ..•. · .. :.·!·.······ ...•. · ... ··· .. ·.· il·.·, ..... · ... ·.·· ... >'I. ·t• 1'.···:· •. 

A 

B 

c 
D 

A 

B 

c 
D 

A 
B 

c 
D 

. 

• ··•1.•· I i_ ' ,!><:•k/ .. (, 
I ·. L:- : : .. :.:t : .. • l . ·1(':';', ·. 

-:-...... ·· .... • L ···.·•·-:·.···.·. ·.· .···.·_. ·. .··• .. ···•. . .. i < ... ·•. · ·.: .. . 
i 1 Initials I'-'\"'-'- /h lu~ALI\\"'-1.. f!r-o 1\JlAA ""'' .II' 1.-\C\l.. ""I . .c.., vu," A 

Hardness* Alkalinity* 
Cone. •rm /Las CaCo:l) 

Control rMHW) iOO _(;,io 
Highest cone. 1300 '$C,h 
Hardness adiusted - -·-
Comments: 

Sample Description: 

Initial WQ 

Temo ('Cl iQ,t; 
DO (mg/L) iD. 'i 

!oH '1::1-
Cond (uS/em 1n'6 

A(jjustment 

~ 
./" 

Adjusted WQ 

----
~ 

,.?18 
I 

Batch#: 0\ ':2--<Vl!o'b 

Mortality: Heartbeat checked under microscope 

Cl:<:tlrJI'Ic coiovr; "'"' p.,r+;c.t~ic.fes1 1"\o oJ,r 
7~d previous# young/brood: '1-, Previous 7-d Mortality{%): 0 Day of 1st Brood.: __ .c.:l.O<--_ 

Reviewed by: d(JV'--
Version 1.7; Issued May22, 2015 

Date reviewed: ----Lh_;.::.o.;.;.' r-=c_{,"---''f-f/--'' {_,(a"-----
1 

Nautilus Envil'onmental Company Inc. 



Freshwater Acute 
48 Hour Toxicity Test Data Sheet 

Client: let-· Start DatefTime: ftb \'VW'-\ 

Sample ID: f. 'L \)(.\ No. Organisms/volume: -=-"1 Oeci2,0::e.Om""'-L _____ _ 

Test Organism: .::.D~.m"'a~gn~a~------
Set up by: -.-J.::.\,_ ______ _ 

Work Order No.: _...,Hflt"*k-'--"'1(,"-[ 'S~! A_,_ ____ _ 
;jiJi:, 

Thermometer: ·-f·v"f- S DO meter: \)0· 2-f ~ pH meter: pi-VI 13> Conductivity meter: C- 2.(3:> 
Concentration 

loo 

' 

Number of 
Live Organisms 

Rep 

A 

B 

c 
D 

A 

B 

c 
D 

A 

B 

c 
D 

A 

B 

c 
D 

A 

B 

c 
D 

A 

B 

c 
D 

24 48 

lO (0 

to ,o 
lO (D 

\o jo 

IO /0 

to 10 

No. 
Immobilized 

48 
0 

D 

0 

D 

0 

0 

Temperature Dissolved oxygen 
("C) (mg/L) 

pH Conductivity 
(~S/cm) 

024480244802448 0 48 

..•. :: .• · • ·. . '·" ····•-······· ·•· .. ·•·•·••·• 1.· •• I "·i· : . 

· .. ··.·. .. · .•. ; .... · • :. · •.. : •• • ,,, .• ,, >•;o•:; P· · :·.. : .. c:c.• · ·"..;:,· .... 
1. .. · ... ·· ;i> >.. ···• .. •···•·· "rx I .;:.;[;;;:: "' ;·,;;; 

I"•>:· ··:·.· :•:· · .. : .. ·: 
.· ~· .. · ·· .·. · ··~; .·· :•·· .. ·.····.· ...... ·· I" . . I·"<" ... ·.· ·.:.·•···· .. ·. 

Technician Initials 

Cone. 

Control (MHWl 

HiQhest cone. 

Hardness adj!Jsted 

Comments: 

Sample Description: 

Batch#: 

Hardness* Alkalinity• lnltiaiWQ Adjustment Adjusted WQ 

•rmoll as CaCo3l Temp (""C) '2..c-0 .--// 
roo loC, DO (mg/L) n .. 1 

,_..~ 

. 
1<21>0 ~bb pH ,,r, ........ --- ·" 

·-· Cond (US/em\ \ n'to / 

Mortality: Heartbeat checked under microscope 

C le~r , Oo col"'""" 1 >'W par+i"c."l c. +e 5 
1 

., e oJor 

7~d previous# young/brood: J-\ Previous 7-d Mortality (%}: _ __;v,'c___ Day of 1st Brood: i ,Q 

Reviewed by: 
0C~ ~~ 

--------=---=--- Date reviewed: __ __,_h.---""c;'-r-'-c_t-_44,/L!t....!h:::._ ___ _ 
Version 1.7; Issued May 22, 2015 

Nautilus Environmental Company Inc. 



Freshwater Acute 
48 Hour Toxicity Test Data Sheet 

Client: 'Te~K. Start Date/Time: ""feb.-w,t~ I i ! U>\G C::' I 'i'iS h 
No. Organisms/volume: ----"1 0"'-'12~0~0m.!!!L=-------

Test Organism: .!=D~.m~a!l!;gn~a!._.. _____ _ 
Sample ID: E.~:\ 
Work Order No.: _ _.,~="""-":;iii,L.Jt.,_b,.,IS"-"1 A"-----

Set up by:_21~~------

Thermometer: .-f-t"'iP- S DO meter: I>O- 2(-;) pH meter: pi-VI I 3> Conductivity meter: c- 2./,:?r 
' 

car r of 
Organisms 

No. I• 7,~; "'" 
Cu.,uuvuvlcy 

(mgll) (~Sicm) 

("/ ~/v) 
Immobilized 1 v 1 

Rep ~-,--+---~-r--.-~-r--.-4--.-~-~--,--l 

A 
B 

c 
0 

A 

B 
c 
D 

A 

B 

c 
0 

A 

B 

c 
0 

A 
B 

c 
0 

A 
B 

c 
0 

1lniti~l; 

24 48 48 0 24 48 0 24 48 0 24 48 0 48 

l 0 /0 D .········'·.. ' L-.• .•.•...•.... · ..... : if':.·· :-. .I> • 
iii :•J . :: .. -... :: '. I ' I•• I ,: > .. :/. l i . ··. 

q C) ~ ._qo h;-kl'l---toiJ:..'t-i1:ol.1'-<> l-::;1 . ..1' l'\ 1~ ll.P'f'l 1!"2."! 
to to n I>·:U. ,· .• _.··_·1·.< .':ti::'L•C''I' i > 

1.··•· · .. 1 > I· : J··-,.:_ .. ·•: --·.· ... ·· .. ·1 ••. : ·> -.. · ··_.-,·I·<·. I/.:·, .· ... : 

-··· -- · '1 ...• 1.·<•.1 · 1-.··· •: 
·. .· .. • 1 • .I • .• r. •t• · •t.:-•. · 

·1. I· J ,1'2:1:.·+•.:•.:· 3•. 

/{ .. · .· ·'•. :·.·... 1··.··_,:•-·•·-•• lc 'cl2,0 c:.' .)'.·li'.C'.:' : .·.• .. ·.,,_._.,. 

.... ·.·, •. _.··.·.·,·. . ·. :: :/. l. . ·.·.·........ .• > ....... _ ...•... 
lv\w..l<..\vJ-1--A-, I\A.IM~"w--1.. t>.-lv\W.I~wu. lt "''d 4. 

Hardness* Alkalinitv* !nitia!WQ AdJustment Ad lusted WQ 
Cone. •rm /Las CaCo3\ Temp ("C) it:.i.o 
Control rMHW\ [CO f.b DO (moiL I 'i\.'-f / 
Hlahest cone. J;l:).o 3~b loH 1-€ / 
Hardness adjusted - - Cond (~S/cm l~'-IA/ 7 
Comments: 

IY' 
Mortality: Heartbeat checked under microscope~~ 

Sample Description: C leC~r. no c.ole~r no p.-;rtlt.,ic,+er .1\e oJo r 
7 J F I 

Batch#: f)\ V>lb_\2, 7~d previous# young/brood: _-z-_\.:___ Previous 7~d Mortality(%) .. · _ _ .::_0 __ Day of 1st Brood: l C 

Reviewed by: 

Version 1.7: Issued May 22,2015 

jC~ Date reviewed: ___ ..!_f'--'._:_e<..:..r·..:c._(:::__:'-1-1-/..:f..:..t.> ___ _ 

Nautilus Environmental Company Inc. 



Freshwater Acute 
48 Hour Toxicity Test Data Sheet 

Client: T.,..J,_ Start DatefTime: 
Sample ID: Fv j)C-1 

Work Order No.: -~=c:kr:;e_·.::.~-""!:;Z::.!:!._JJiC?"'I-"'6'-"1 A"------
No. Organisms/volume: -::-'1~0/c:2"'00ecm,_,L=------

Test Organism: .=D~.m!.!.a~gi!.cn~a-~------

Thermometer: f<z"':f '<;' DO meter: J)o -?-) '3 
I 

Set up by: 'f'f<e.. 

pH meter: pl-l I [ 3 
I 

Conductivity meter: __ c_-~¥t3='-

c~y~on Number of No. Temperature Dissolved oxygen pH Conductivity 
Live Organisms 

Immobilized 
(oC) (mg/L) (~S/cm) 

Rep 

24 48 48 0 24 48 0 24 48 0 24 48 0 48 

Lonf"" 12~ A lO (D 0 tf.;< U:>o IF-0 ~,') ?J:s ~ 1-:-~ b j.,r J:Q 3b"" 
8 10 tO D ~-

... .· . .' 
c to JO D 

.. ·. . . . ·.··. .•·· - .. <:. • • '·<. -·· · ... · .. ·· .. : . . :_ 

D ·. .. . ·. . . :·· .. : ·.:··· .. :· . 
.. ···-··.·. 

I· ; ·.•.···· .. ••• 
Lo..,fr>d(. A \0 fD 0 l'l,> ~ IM 4, ),.- ZJ,'\ rr> ·::,..-; 1,1 J'-1 <S'IJ' _365 

t::lf 8 10 !0 0 .-.. · ..... .·· 

c 10 f() 0 
. . · 

D 
... 

/Of) - C.·f<f' A l,o LO p jC/_;:> 1,Q.-v t$0 ({;).I rtv ;-,u 11-J' 1.'\ If'"' lp 'fz_, (fl::t-

Af.fr~ .·. 
. 

8 liD 0 0 . . . 
c ,o /0 . 0 ... · .. . . .. . 

D : ... · .. .. I . 1 .. -: .-.·· ... 

A 

8 . .. > • • • 

· .. · . 
. : .. 

c J . -• 
D ·: 

. 

-.· .. 
. I ; • · .. 

..··• . . -.-.: 
. . 

A 

8 . ·-.· .. . . •·· . ..... 

c ·. :· . ... 
._··_ ·. 

D 
. .. _. 

.. :· .. . : ·.·· .... .I: . . 

A 

8 . . · I ··.·: .. 
__ · .... . . . : I· ·_.· .•• ·· . 

·--·---· .·· .. 
. ·•-.--····· • 

. . ·::· 
c ·. 

.. ..: .. • ..-.··· .. ·-. _-.-_ . 
D 

-'-
... · . ·.··:·_ . 

-·-· 
. ... . 

Technician Initials 'Ti'- A. lh lh '1'JL A. A, f1"1'- 4-, ':l_'fL 'l'f'- /<h. "' 1\. 

Hardness* I Alkalinitv" !nitiaJWQ Adjustment Adjusted WQ 

Cone. •(m IL as CaCo3) Temp ('C) --Control IMHW) /00 bb DO (mg/L) ---l-:!!9_hest cone. il'·lO 3b.~ pH -Hardness adjusted - - Cond (US/em\ ~ 

Comments: Mortality: Heartbeat checked under microscope I"/ ff' 
I 

Sample Description: 

Batch#: §)11..'7· I <:.., II.; 

Reviewed by: 

7-d previous# young/brood: -\S Previous 7-d Mortality (%): __ 
1
Fp __ Day of 1st Brood:_---'-'7 __ 

.;j(jiL-
Date reviewed: ___ ___;Nc....:_Ct_f c.._k_' _._l:-,1lul_,fo"-. ----

1 
Nautilus Environmental Company Inc. 

Version 1.7; Issued May22, 2015 



II£ 

Freshwater Acute 
48 Hour Toxicity Test Data Sheet 

Client: T~e.!L 
Sample ID: Ev -l)C-1 

Work Order No.: -''"'i\!l<.J£/.k,"'-'!NfA--""'"'-;u_-'j("'""'!Su.i 0A ____ _ 

/ 
Thermometer: re"'p ~ ') DO meter: :i)t:> -1.-) 1 

I 

Start Dateffime: f{Q t\( L·fo e._ l"f I 0 '-1 
No. Organisms/volume: ~1""0/_,20""0'"-m"'L~------

Test Organism: _:D02.m.!!:a~g'"'n~a _______ _ 
Set up by: 'f'i'-

pH meter: pi-! I / 3 
I 

Conductivity meter: __ <-_---"¥+'3"'-

c:J~~~on. Number of No. 
Temperature Dissolved oxygen pH Conductivity 

Live Organisms 
Immobilized 

('C) (mg/L) (~S/cm) 

Rep 

24 48 48 0 24 48 0 24 48 0 24 48 0 48 

Lor," /'n 12..- A 1'/) JC> 0 If-.;< LAP If{, l>-,'1 13,.(, ,}-;:f :r-::r 1.'1 -;;,;. ~d' ]b 't' 
8 \0 /0 0 .··. 

·_ .. .. · · .. -
-

.. ·--
._. 

-···-·· 
· . 

c f'J !0 0 I ·. _·_.·--::- . •:. ·. ,· •• 
<; : . :. l:c :··.:--_-.---·· < 

D . . . _ .. I -.. :·· ... ..·._· :::r"'- .. . i·-' . I< .:/ •. .. 

i_,n-f~ , A Jo {0 0 119}' ~ IF--f: L1U I <I\," f-1. lb.K \ .. 1 IH 3 "'3 ?h'-'l 

i:o .7!J ., i'i IL 8 J() jl) 0 ' .. . _·. ·--···· .. 
. .-.· 

c '0 ,o D .. -· 
.· ·. ·· .. __ 

_·_·. .· . . 

D .~ 
.·.· .. 

. .· .. _ 

/Do A (0 (0 0 ,qo 11fi.O 1"'11' Cl,l/ 'OJo P:t· 7-11- ~- \ f:l iP0-- l/"1..3 
ar[J}_ r,_":'lf\ . 8 '" ,o 0 . -'- "'-· . : 

c i.O .! 0 ::> 
. . · : ·-.·. ·.· __ · ... I. . _ .. · 

D - ._·· • . -· .-
. 

A 
8 ·. . •' .... . 

I ·. · .. -·. 
c _· 

.·.· 
. .. . . · .. -•.· ·.··_ 

D . J _.·· • .. < ··. _·_.· .. 

A 
8 . •. ... _·· .. •. '.· .. 

. . · · .... · __ .· 

c . 

.·.· .. ' 
.. . · . 

__ ._._·.· __ ... 
D ·.·· . ·.::· ·.·.·_ · .. ·· ... 

A 

8 . . ·: I - '.· .. .... . .·•.· .• ··: .. : __ · · .. ··, .. . '.: 
c - -· 

··-... ' 
' .·· .. 

D . . . · ·· ... 
_ .. ·.--. 

··--. 
I> • -

Technician Initials '1'1'- _A ,...., lb l'i'JL A- 1-h 1'1'- 4.., '"1'1L i '}'yL ;-a-,. "' A... 

Hardness* I Alkalinity• Jnitia!WQ Adiustment Adiusted WQ 

Cone. •(mg/L as CaCo3) Temp ('Cl --Control (MHW) leO fo!O DO (mo/Ll ,......--
Highest cone. i31C ·-::,t;y loH -,----
Hardness adjusted - - Cond_(J:IS/cm 

, ___ 
Comments: Mortality: Heartbeat checked under microscope tl/tr 

i 

Sample Description: 

Batch#: §)IL 7- I 61'\ 

Version 1.7; Issued May 22, 2015 

7-d previous# young/brood: 1S Previous 7-d Mortality(%): ~ Day of 1st Brood: · ~ 
~~A. I -~--

<._} "'U..... Date reviewed: ___ _,f-t.~· .:;:Ot~i'"..::C..:~L-'.4-f-/-'-(_,.(o'------
1 

Nautilus Environmental Company Inc. 

Reviewed by: 



Freshwater Acute 
48 Hour Toxicity Test Data Sheet 

Client: T.,_cJe-
Sample ID: fv JlC-1 
Work Order No.: ~Jill"""'J,i<f'"' .. "--"~-"""'-'-" . .__,lb..,l_,';,i,_,A.:._ ____ _ 

Thermometer: i<z"'1' -~ DO meter: :1)o -?-.) 5 
I 

Start Dateffime: \& l \ ( No e__ i 'f 15 h 
No. Organisms/volume: __,1~0/~2"'00~m'"L~------

Test Organism: _;D"'.m=agi!n!':'a'------------
Set up by: 't't'-

pH meter: pl.l I / J 
I 

Conductivity meter: __ c:_--=~+3='-

CYay3f 

Number of No. 
Temperature Dissolved oxygen pH Conductivity 

Live Organisms Immobilized 
Rep 

24 48 48 

Lon1mf2 A to rP D 

B \0 !0 0 

c /I[) ,o 0 

D 
i, ' A (0 (C> 0 

/0<> pi( b ')) B LO fD 0 

c ;O () p 

D 

ID'i) off / 0 A [0 ,o 0 

.1:. ; ' ,L B 10 0 
0 

c \0 Q 0 

D 

A 

B 

c 
D 

A 

B 

c 
D 

A 

B 

c 
D 

Technician Initials '-r-n- /.L ,_ 

Hardness* Alkalinity* 

Cone. '(mg/L as CaCo3) 

Control (MHW)_ 

Highest~c: I"'M 
Hardness 

,~{!IQ 

Vi-Ito 1 

"'''"""" Comments: 

[CO tO~ 
11\0 i0'1 
'130 -=!-d. 

0 

/f.,~ 
. 
. ·. 

. 

,,,p 

l'i i!> 

.· 

. 

Jh 

("C) (mg/L) (~S/cm) 

24 48 0 24 48 0 24 48 0 48 

7J:>.o IM I'-/'1 I ~lo ~?r 1-:-~ 1~ I ;t._J' ~d' i'?k,') 

. ·.· .- ... ·. I • .·· ... 

.· • ·. :. ;•: ' ...•. ·.· ....•. I . ••• > 

.. .. · ... .. _ .. _. I' 
. .. ··,·.·.······ 

.. ·· ... 1···-··· .•. ·. -.-..... ... · _·:·.· 

!7,0•0 j;./,) 'Ll-- ~-\a u ::r,g> 1-t"\ ':/-!' u-z.a J-tl/.c 
. 

••• ..... I .. · ... ·.··· . .· ... 
. . . < 

•• 
. 

•· 
· .. ·. 

.·.·•· .· .....•... · . 
~0 ~~~ l,t--I~'\ ,r-1... 1'.3 \.0... ""'f !Qb::V fb03 

.· • 
.· . .. . . · . •··.· .·.·.· .. 

· .. 

· .. . .· .... ··.· . ;.· ..• . • . .• 
. . ... -.. · .. 

• •••• .· .···. 
. ·· .• .· . . I ·.· ... 

.. ••• . 
•••••• 

. •.·· 
.. · 

. ··>. 
• •••••• 

·,_· ... ··· 
. . . 

• 

·. ; . / .·· .. • ...... ·• . ·' . 
• . . · ;.>·· ... . ... 

.· · .. . .... .... I · .. · 

.. ... 
••• 

,· .. ....·.· .• -•.. •••••••• •• I . :·;,·.:· .. > •.••••.••••. 

. . ·. . .· .. , ...... :·.· 
•••••• 

·.·_.··.·.· . . 
• . · .. ·•· . · .. · .... .. 

'1'lL "- I+ '1'-1 '- 1)-, h~L. "iVL /h. "' A 

lnitiaiWQ Adjustment Adjusted WQ 

Temp ("C) --DO (moiL) ---pH ----Cond IuS/em -
Mortality: Heartbeat checked under microscope 

pii SJ;: Spv" /;,.- a J,rur> "'Fhr cJJ-.,s+,..e ... + ,.,;H, IIII•<L! 

7-d previous# young/brood: \S Previous 7-d Mortality(%): /> 
Sample Description: 

Batch#: §)!1. 'T I <o 1!\ 
I 

Date reviewed: ____ ..Jt_H~ot::.:r...::c.::L:.__:,Lr,f.J/(_:b:__ __ _ Reviewed by: 

Version 1.7; Issued May 22, 2015 Nautilus Environmental Company Inc. 



"" Client: feel< 
~B 

W.O.#: J>l,t,<lr /(,1$1 A 

Sample ID 

(.- \ Y""1 C <u'<h•-o \ 

c..-\'& -t'ii{QI-t0, 
E.b\f\ (1S""'-t L\<or·&. 
E I) I Pr (2 <; ,.._,; 1 L ') 

,.,\--\ ss 
;,\-\ IO ~\L .llC" 

f'V\ 1-fvJ Cew\·I"C\ 

Reviewed by: ( 

" 

Sample Date 

f.hil/lb 

tr 

(<'bii/IC. 

Version 1.0 Issued June 26, 2006 

Hardness and Alkalinity Datasheet 

Alkalinity Hardness 

Volume of 
Sample (ml) 0.02N (ml) of 0.02N Sample 0.01M Total 
Volume HCUH2S04 HCUH2S04 Total Alkalinity Volume EDTA Hardness 
(ml) used to pH 4.5 used to pH 4.2 (mg/LCaC03) (mL) Used (ml) (mg/L CaC03) Technician 

\70 3.8 Vl 1-4- s .1%6)\:l.) o-G f(,o \t.l. 

' 1&·1- l"\.0 %& \olD 11·4 \14-0 

4-0 1.\·1 -=K. ....~S"o lf,g qb 
ts ·t lS·S 3S"4- 10W 11! \~ I"O 

S.4 ~.(; [04 lO(S) 11·1 I I I u 

""W 1·g 't•O 1-2.. \0\!) q .. ) ttgo ·..v 
5o 3:·1 ~.5 c;,e, 5~ 5.~ 100 11\i\,\,A... 

Notes 0 s;::-~ o\.\~~ ~----;:)I "'\lu-~ w-1. @ NO"\ e;t\~"' Qv::Apu -t::> WR... 'iov.J. 1 OV\~ 1-o.& 6S ,J. (ef( 

<.._1Gt\._ Date Reviewed: A v..vc~ I..,/ }h 
r 

Nautilus Environmental 



Freshwater Acute 
48 Hour Toxicity Test Data Sheet 

Client: "''~c,\K 
Sample ID: -;:t:;-:-\1~/"=p'='"_ -,-(-,-\ ---------

Start DatefTime: feb~ \11 lo! b <r lblfoi, 
No. Organisms/volume:~ {e-D ""'-

Work Order No.: AA ;fA& lblol k Test Organism: .=,D~.mu;a!lign~a'-------
Set up by:____:·.:~.""'-"-"""'-------

Thermometer: ·1""-t""f- S DO meter: i>O- 2.( 3> pH meter: p\~"·113> Conductivity meter: C.- 2/_'z 

Concentration 

Joo 

Cone. 

Control tMHW) 

Highest cone. 

Hardness adjusted 

Comments: . 

Number of 
Live Organisms 

Rep 

24 48 

A !:) "' B s <:, 
c t; ) 
D 

A s ) 
B '7 s 
c L; ) 
D 

A 

B 
c 
D 

A 

B 
c 
D 

A 

B 
c 
D 

A 

No. 
Immobilized 

48 

() 
\) 

() 

0 
() 

{'"\ 

Temperature Dissolved oxygen 
(°C) (mg/L) 

pH Conductivity 
(~S/cm) 

0 24 48 0 24 48 0 24 48 0 48 
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SUMMARY 

A summary of sample information and test results from the Daphnia magna toxicity tests on 
untreated and treated samples of GH_CC1_Q_04072016_N (GH_CC1) are provided in the tables 
below. Original testing with GH_CC1 was performed on August 5th and Toxicity Identification 
Evaluation (TIE) treatments were prepared and tested on August 9th. All treatments and testing 
was completed at the Nautilus Environmental laboratory in Burnaby, BC.  
 
The lines of evidence presented in this report identify calcite precipitation onto the D. magna as 
the primary cause of the D. magna mortalities observed in the testing of the Aug 2 GH_CC1 
sample. This was highlighted by the evidence of precipitate in the test container and on the 
organisms, as well as the effective removal of toxicity with treatments which targeted the 
reduction of calcite formation. Specifically, the removal of bicarbonate in the pH 5.5 aeration 
and pH 10 filtration inhibited calcite production in the sample and completely removed adverse 
effects to D. magna in testing of GH_CC1. A review of GH_CC1 chemistry, in combination with 
TIE treatments targeting trace metals and organics, did not identify any other potential 
contributors to toxicity.     
 
Sample and Test Type Information 

Sample ID GH_CC1_Q_04072016_N  

Sample collection date August 2, 2016 

Sample receipt date August 4, 2016 

Treatments performed  

Untreated 
C18 Filtration  
EDTA addition  
pH 5.5 aeration 
pH 10 filtration 
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Results  

Summary of Treatments and Toxicity Test results 

Treatment 
48-h Mortality (%) 

10 degree test* 20 degree test 

Control 0 0 

C18 control 0 0 

EDTA control (25 mg/L) 0 0 

Untreated 7 50 

C18 filtration 23 57 

EDTA addition (25 mg/L) 0 0 

pH 5.5 aeration 0 0 

pH 10 filtration (with CO2 aeration) 0 0 

* Nominal temperature was 10 °C. Actual recorded temperatures were between 11 - 12 °C. 
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1.0 INTRODUCTION 

 
Standard testing performed on the GH_CC1_Q_04072016_N (GH_CC1) resulted in 0 % mortality 
to rainbow trout, after a 96-h exposure, and 100 % mortality to Daphnia magna, after a 48-h 
exposure. A reduced level of mortality (53.3%) was observed when the D. magna were exposed 
to the GH_CC1 sample at nominally 10 °C in comparison to the standard test temperature of 20 
°C. A precipitate was noted on the D. magna at termination of the testing. Follow-up testing, 
using Toxicity Identification Evaluation techniques and the remaining GH_CC1 sample (stored at 
4 ± 2°C), was requested by Teck Coal to identify the cause of the D. magna mortality in the 
sample. Nautilus Environmental conducted toxicity tests on full-strength untreated and treated 
samples of GH_CC1 the week following the original testing. This report describes the results of 
the follow-up toxicity tests and interpretation of these results regarding causes of mortality. 
 
Acute toxicity was established using 48-h D. magna single concentration survival tests following 
procedures outlined in Environment Canada (2000), as was done in the original tests (Nautilus 
Environmental, 2016). Section 2.0 outlines the TIE techniques which were applied to evaluate the 
likely cause of toxicity; treatments were focused on the contributions to toxicity from groups of 
classical contaminants (i.e., organics and metals) and possible calcite (CaCO3) precipitation on 
the organism. Significant changes in mortality observed in the various treatments of the sample 
were used as lines of evidence of the likely cause of mortality. Hardness and alkalinity 
measurements, conducted by Nautilus Environmental, were used as additional evidence on the 
effectiveness of the treatments designed to target potential calcite effects.     
 
Copies of laboratory data sheets are provided in Appendix A. Supporting photographic 
documentation are provided in Appendix B.  
 

2.0 METHODS 

 
A summary of the test conditions for the D. magna testing can be found in Table 1.  Percent 
mortality and immobility (i.e., the lack of movement) were the test endpoints.   
 
Calcite precipitation onto D. magna has been observed in solutions with high hardness and 
alkalinity (Bogart et al. 2016). The hardness and alkalinity of GH_CC1 were determined to be 
2030 and 430mg/L (as CaCO3), respectively. Calcite solubility is controlled by temperature, 
alkalinity, pH and calcium; precipitation of calcite increases at increased temperature. The 
original sample and sample treatments were all tested at two test temperatures, 10 ± 2 °C and 
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20 ± 2 °C, to examine the potential role of calcite. The lowered test temperature of 10 °C should 
provide a partial control against the precipitation of calcite onto D. magna.    
 
In addition to the temperature testing, a number of TIE treatments were applied to the GH_CC1 
sample to evaluate the likely cause. The following details the TIE treatment methodology used.    

Untreated 

An exposure to the full-strength GH_CC1 sample was conducted as a ‘baseline’ by which to 
measure the effectiveness of the treatments in the removal of toxicity. It also allowed for a 
comparison of the original testing, initiated on August 5th, and the follow-up testing, initiated on 
August 9th.  

C18 filtration 

This treatment is used to remove non-polar organic toxicants from the sample by selective 
sorption to the column substrate. GH_CC1 was filtered through a 6-mL C18 solid-phase 
extraction column (J.T. Baker) at 10 mL/min and then evaluated for toxicity. Control dilution 
water was also filtered through a C18 column and tested as a C18 control treatment. 

EDTA addition 

The sample was treated with EDTA (25 mg/L) and evaluated for toxicity.  EDTA is a chelating 
agent that binds to various divalent metal cations, including copper, cadmium and zinc, and 
reduces their bioavailability. Thus, a reduction in toxicity following treatment with EDTA 
indicates that a metal that can be chelated with EDTA may be responsible for toxicity.  A 
treatment control with the same concentration of EDTA added to control water was also tested 
to confirm that the treatment did not exhibit toxicity due to the EDTA addition. 

pH 5.5 Aeration 

This treatment reduces the concentration of bicarbonate (or alkalinity) in the sample, thereby 
reducing a component necessary for calcite production. The bicarbonate buffer system was 
pushed to carbonic acid (H2CO3), to the left in Equation 1, by adjusting the sample to a pH of 5.5 
through the addition of H+ (as 1 M HCl). Once the bicarbonate buffer system had been pushed 
to H2CO3, this species is in equilibrium with CO2 and H2O as described by Equation 2. The CO2 
can be off-gassed by stirring the sample on a stir-plate for two hours at this lowered pH. After 
the CO2 was liberated, the sample was re-adjusted to its initial pH with 1 M NaOH, and would be 
expected to contain a proportionately lowered amount of bicarbonate in the sample as had 
been liberated as CO2. This treatment would not be expected to significantly alter the 
concentrations or characteristics of metals found in the sample. 
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Eq.1  𝐻2𝐶𝑂3 ↔ 𝐻+ + 𝐻𝐶𝑂3− ↔ 2𝐻+ + 𝐶𝑂32− 

 
Eq.2  𝐻2𝐶𝑂3 ↔ 𝐻2𝑂 + 𝐶𝑂2 

pH 10 filtration 

The sample was adjusted to pH 10 with a saturated solution of Ca(OH)2 (i.e., milk of lime), 
allowed to equilibrate for two hours and then filtered through a 0.45 µm filter.  This treatment 
removes a number of inorganic constituents, including metals and calcium, as insoluble 
hydroxides and carbonates. Using Ca(OH)2 promotes the saturation of the calcium compounds, 
like calcite, allowing for increased insolubility and removal of these compounds. The sample was 
then re-adjusted back to its initial pH with 1M HCl.  
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Table 1. Summary of test conditions: 48-h D. magna survival test 

Test organism Daphnia magna 

Test organism source In-house culture 

Test organism age <24 h 

Test type Static 

Test duration 48 h 

Test vessel 250 mL glass beakers 

Test volume 150 mL 

Test volume/daphnid 15 mL 

Test concentrations Full strength (i.e., 100%) or treatments of full-strength 

Test replicates 3 test replicate per treatment 

No. of organisms 10 per replicate 

Control/dilution water 
Moderately hard reconstituted water (hardness 80-100 
mg/L CaCO3) 

Test solution renewal None 

Test temperature 20 ± 2°C and 10 ± 2°C 

Feeding None 

Light intensity 400 to 800 lux 

Photoperiod 16 hours light/8 hours dark 

Test protocol Environment Canada (2000), EPS 1/RM/14 

Statistical software CETIS (2013) 

Test acceptability criteria for controls Survival ≥ 90% 

Reference toxicant Sodium chloride 

Test endpoint 48-h mortality (%) 
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3.0 RESULTS 

 
Results of the toxicity tests on the untreated and treated samples using D. magna are provided 
in Table 2.  Daphnid mortalities were observed in the untreated sample, although at a lower 
magnitude than was originally observed in the Aug 5th testing. Immobility was also observed at 
termination; in the untreated sample at 20 °C all of the living organisms at 48 h were 
immobilized. The organisms that exhibited effects, either through mortality or immobilization, 
were generally associated with a white precipitate (Figure B-1).  
 
No improvement in D. magna performance was determined due to C18 filtration, while toxic 
effects of the sample were completely removed by treatment using either EDTA-addition, pH 5.5 
aeration or pH 10 filtration.  
 
The pH 5.5 aeration and pH 10 filtration treatments reduced alkalinity substantially (Table 3) 
while alkalinity in the remaining treatments was largely unaltered. Reductions in hardness were 
not large in any of the treatments, with the largest reduction of 480 mg/L observed in the pH 10 
filtration treatment (Table 3).   
 
A difference was observed between the D. magna survival and immobility at 20 °C in 
comparison to that observed at 10 °C. Reductions in mortality and immobility of 43 % and 70 %, 
respectively, were observed when untreated sample tests at 20 °C were compared with those at 
10 °C. The response of D. magna in the sample treatments at 10 °C mirrored that which was 
previously described above for the 20 °C, with no improvement from C18 filtration but toxicity 
removal following the other treatments.  
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Table 2. Results: D. magna acute survival test with GH_CC1  

Sample ID 
Mortality (%) Immobility (%)1 

10 °C 20 °C 10 °C 20 °C 
Control 0 0 0 0 

C18 control 0 0 0 0 

EDTA control (25 mg/L) 0 0 0 0 

Untreated 7 50 30 100 

C18 filtration 23 57 53 80 

EDTA addition (25 mg/L) 0 0 0 0 

pH 5.5 aeration 0 0 0 0 

pH 10 filtration (with CO2 aeration) 0 0 0 0 

1- Immobility: calculated as sum of surviving-immobile and dead-immobile organisms. For surviving-immobility 
values alone, please refer to test datasheets in Appendix A.  

 
Table 3. Chemistry: Hardness and alkalinity concentrations determined on GH_CC1 

and treatments 

Sample ID Hardness (mg/L) Alkalinity (mg/L) 

Untreated 2030 430 

C18 filtration 1750 400 

EDTA addition (25 mg/L) 1700 430 

pH 5.5 aeration 2000 220 

pH 10 filtration  1550 30 
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4.0 DISCUSSION 

 
A review of the results of the tests conducted on TIE treatments targeting classic groups of 
toxicants demonstrated that organics and metals were likely not responsible for the effects in 
GH_CC1.  The treatment targeting organic toxicants, C18 filtration, showed no improvement in 
survival after 48 h despite the removal of non-polar organic compounds. EDTA addition 
improved survival implicating a divalent metal in the cause of toxicity, yet improvement in 
survival was also observed in the pH 5.5 aeration, a treatment which would not alter divalent 
trace metal toxicity. While the EDTA treatment was designed to reduce trace metal toxicity (e.g., 
copper, zinc and cadmium) (U.S. EPA, 1991), in this case it was likely binding with divalent 
calcium, limiting a component necessary for calcite precipitation. In corroboration, no white 
precipitate was observed in the EDTA addition treatment. Further, a review of GH_CC1 chemistry 
revealed that no divalent trace metals were determined in the sample at concentrations above 
water guidelines for the protection of aquatic life (Table 4), thus ruling out any divalent trace 
metal toxicity.      
 
Concentrations of Total Dissolved Solids (TDS) and selenium warrant a brief comment on the 
possibility of toxic effects from these constituents of the sample. Total dissolved solids (TDS) 
comprise inorganic salts and small amounts of organic matter that are dissolved in water. The 
principal constituents are usually the cations calcium, magnesium, sodium and potassium and 
the anions carbonate, bicarbonate, chloride, sulphate and, nitrate (Environment Canada 1991). 
The high conductivity of GH_CC1, >3000 µS/cm, indicates an elevated TDS and the possibility of 
toxic effects from osmotic stress, yet a treatment which did not substantially alter the 
composition and concentration of the TDS mixture present (i.e., the EDTA addition) was effective 
in toxicity reduction. Therefore, the D. magna mortality in GH_CC1 was likely not due to TDS. 
The selenium concentration in GH_CC1 was approaching that of previously reported acute 
thresholds for daphnids (Maier et al., 1993), but treatments that would not affect this metal oxy-
anion (i.e., the pH 5.5 aeration and EDTA treatments) were successful in reducing toxicity thereby 
ruling out selenium in the cause of toxicity observed in the GH_CC1 sample.   
 
Tests that focused on calcite were the most definitive in altering GH_CC1 toxicity. The 
precipitation of calcite should be boosted by an increase in temperature, because a solution 
supersaturated in calcium and bicarbonate is more likely to precipitate at higher temperature. 
This temperature dependence was observed when comparing 10 and 20 °C test results. A white 
precipitate was again associated with impaired organisms in these follow-up tests, providing 
evidence of calcite effects. Photographic documentation, taken during the follow-up TIE tests, of 
the impairment of daphnids by a precipitate in the untreated sample can be found in Figure B-1, 
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and is similar to photographs presented in previous work with calcite-daphnid impairment 
(Bogart et al. 2016). This recent study also showed that Daphnia were adversely affected by a 
calcite precipitate formed in the water column which was ingested by and thoroughly coated 
the D. magna causing mortality (Bogart et al. 2016). 
 
Finally, the effectiveness of the two TIE treatments which removed alkalinity/bicarbonate, pH 5.5 
aeration and pH 10 filtration, clearly demonstrates the role of bicarbonate in toxicity. No white 
precipitate was documented in the testing with these two treatments, demonstrating that the 
precipitate was likely calcium carbonate. Lack of mortality in the treatments which eliminated 
precipitation further identifies the precipitate as the likely cause of effects. Therefore, the 
multiple lines of evidence presented suggest that the cause of D. magna mortalities in testing of 
untreated GH_CC1 was calcite precipitation onto the organism.  
  
Table 4. Results of dissolved metals analyses for GH_CC1. Water Quality Guidelines 

(British Columbia Ministry of the Environment) also presented. 

Total metals (mg/L) GH_CC1 BC WQG 

Aluminum <0.003 0.1 
Antimony 0.00056 0.02 
Arsenic <0.0002 0.005 
Barium 0.0197 5 

Cadmium 0.000204 >0.00045* 
Calcium 394 - 

Chromium <0.0002 0.001 
Cobalt <0.0002 0.11 
Copper <0.0005 >0.010* 

Iron <0.02 1 
Lead <0.0001 0.147* 

Magnesium 249 - 
Manganese 0.00076 >1.9* 

Molybdenum 0.00251 2 
Nickel 0.0505 - 

Potassium 4.61 373 
Selenium 0.685 0.002 

Silver <0.00002 0.003 
Sodium 1.65 - 

Strontium 0.231 - 
Tin <0.0002 - 
Zinc 0.0150 >0.240* 

*/ BC long-term WQG derived using hardness concentration equation  
-/No BC WQG   
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APPENDIX A – Daphnia magna Toxicity Test Data 



Daphnia magna Summary Sheet 

Client: 

Work Order No.: 

Sample Information: 

Sample ID: &!.i-CLI Q.09o70CIL•\J 
Sample Date: 

Date Received: 
Av,sdlll? 

Sample Volume: 

Test Organism Information: 

Broodstock No.: 

Age of young (Day 0): <24 h 

Avg No. young per brood in previous 7 d: 

Mortality(%) in previous 7 d: 0 
Days to first brood: 

NaCI Reference Toxicant Results: 

Reference Toxicant ID: DMTL?d 
Stock Solution ID: 

Date Initiated: 

48-h LCSO (95% CL): 

Start Date/Time: _J_A-"Y!J':'J.'-a,__l Ll.:..ll.:.-@.:..62_,i_,b"'3"'0"-'~-'-'-
T est Species: __ ..=D'"'a"'p'-'h"'m"C·a,cmcoa,.g"'n"'a ___ _ 

Set up by: _,;J.l!p.;!:!lf.Q.L/_'"'.c:• "\'uLu./:.!.I(,_L"'=--

Test Validity Criteria: 

!! 90% mean control survival and/or mobility and :S2 
daphnids exibit immobility and/or mortality in any 
single control replicate. 

WQRanges: 

T ('C) = 20 ± 2; DO (mg/L) = 3.6 to 9.4; pH = 6 to 8.5 

g/LNaCL 

Reference Toxicant Mean and Historical Range: Lj,d ( 3.)-$.b) giL NaCL 

Reference Toxicant CV (%): --'1'"'5'--------------

Test Results: 

Reviewed by: 

Version 1.5; Issued Sep. 30,2015 Nautilus Environmental Company!nc. 



Freshwater Acute 
48 Hour Toxicity Test Data Sheet 

Client: fee I< c.~'" I 
Sample ID: !:.H .• o:.t. Q_O•-tO'l-dDi!o -N 
Work Order No.: __,j'-'1,'-'<J'--5'--).-'----------

Thermometer: -~"'?- S DO meter: DC- 1. !'~ 

Start Date/Time: 1\~lilbj· C\, 
1 

1-o lb Q lb;!O k 
No. Organisms/volume: 10t:l99m~ JJ<;], 10 /1'50 ""L 

Test Organism: ;:D"'-.m"'a"'g"'na'---c--,-----
Set up by: SA!'> /'iVL/I<l 

pH meter: pH - I { '3> Cond./Salinity: C-£..(3 

Concentration Number of No. 
Temperature Dissolved oxygen pH Conductivity 

L@ "l-o·G) Live Organisms Immobilized 
('C) (mg/L) (~S/cm) 

Rep 

24 48 48 0 24 48 0 24 48 0 24 48 0 48 

(,.., . .i-"' \ A 10 lc 0 2o-c 1~>() liJ.S Ut 8-J ~~" 'l·"T :),(, '\:1 !Si_ ~~.~ 
B [0 lc 0 . · .. ··. • 

... . ; ._·· .. 1·- .f . lc-:· .......... :- :." .· 
c (D to 0 I .. . . ... ·.- .. I . 

··-··-··.• .. '.; <:.: 1 ...... 
> .. 

! c . 
D •.:··.·· .... .. ·. ·. • • 

.· .. · ;• 
1', ·-·· • ••••••••••••••• 

,;.,:: •.··. ·_,· ... ·· . .c: .. .. 
IJ 1\{N!cvt~c.\ A 1.() ~\i 't rg.o ij:).:. C· ~:s q.'L H 'h."\ 1c -~ 1-·ll 11 .. ~ 3210 '"'Bo 

B Go ~\!I ~ . . ·.•. I. C . i.' ' .·.·' ............. IS' .· '-·· ' .·_,· , ..•.... · 
c to =1--\!) 1-- '. .. -.... 1<- .· .. ··. -:· :· 

-····· 

,'.' . . I· .;> •••• 
. ·' ... ·· 

D X< .· ' ..•. :. •! /- .-· .... J/ • I 
L ';' 

·- ' .... r !. . ._; 

CI'R A tO l<:l 0 :lo•O 2_0 .,., lo-S. !U~ S·i -Q,.(. 1-·1' -=t-1- IJ)o s>l i'),bo 
C»Ntro\ B (0 [() 0 I· , 

·~· 
. ; '2 <- ..•.•. _ .... - ;: .. '.• I ' ·_.·_:_.•:··:: I·· 

c ro lO 0 . ,; ' · .... ·. 1·: ,, I .. • .. > '· .. I'•'' '.'. ·_, I •·- . 
D I < .. ,..:·. ·. ..•.. · .. · ....•. 

' 
... :·. /·) I • :• ' .·.·_.,· .<.: ' ·.···.· 

E\YT~ A Lo /_(} "" l!h) x,.~ 70) 8-8 8·3 ~-l 1--8 +:~ 1.0 3-=t-z. )g:s 
('.,,,frO\ B (0 (Q () I •• -· ... ·· ; . I . .··· ' -•·:· .. :·· : ': I •· 

.·.:'· ' :.; I .• < ', ·:<:/'· 

c w (0 0 '.·.· ... ' 
' ;; '', ' _) :.-:.··- ' ;:.' .. ••······ : ... -' .•.. 2 

D I ',-, '· '···· 
I .. ··_·.· 

I : ' .X :_;c ! .. • ;!.' '. ;i~ . -•' .... ·.·' 

Oi:l, A {0 g "'- '- I 'IS 2o·-u -wS q.o 8- 1- ~s ::j_q li •. <l 'lie 32.00 l;..,<;o 
"\~..f.?d B tO ~'-J'6 " ? ' '. ' 

< 
I I, ,-.·. ,-c>,.,. 

I ~ . I> ·••·•• . -.;_ ' ;); .· 1.- . 
c 10 2-~ L . 

.. , l_.:.c I ___; ·.·,• _' ,>; I, • 
···-·-··········· 

..•. ' ___;_} 
D .·' .' ·.··. .. • . : <·_ I ';:••· I. ;' ' ... ;. I••• • •··. 1.··.-··-···· 

EI>TJ!\ A to 1u {) 1.&· <; "J-o·~ 1o5 ''1-1 8-"1 ~5 R-·6 8-o 1').0 3220 31Ul 
--r~ .. J B ;o to 0 I , . ., 

• •••••••••• 
· ... < 

.. ·.·. ; <· !· .. I : '· .• . '' ' I···· 

c ro \0 0 I ,< ! .. • I. ' .. ·. , . · •. ··· . ' :: I• , ·· ... '"·' • 

D 
. 

. . ' ,. I c .' . 1.<•' ;.• I ' ; ' 1: •• ' I ··• , • 
Technician Initials l"v 'A.- let..- ~ ~~ """" ICC II<.- "\"'-L "'-- \4.- V..""- I'G r"""" 

nr1a us men use 

Hardness* Alkalinitv"' Temp ("C)_ -Concentration •rm IL as CaCo3) DO (mg/L) ~ 
Control (MHW) lOO '?b IPH --Highest cone. :!e>?,O '1'3D Cond (uS/em\ --Hardness ad·usted - - Salinitv lootl ---Comments: Mortality: Heartbeat checked under microscope 'f e.s 

Sample Description: $l(SH j"':j criNr;li·l~),.-\j')fO(b~d;M C<'ICJ-cr',. "-S f"'rtn.,icA·es 

Batch# OJ21ibM~1?£!ZZ}_~ o:n~lbrood: I\. Previous7-dMortality(%): () Dayof1stBrood: 

Reviewed by: _ _ -~ Date reviewed: Jk:,. 2--:] ?D ( b 
~) 

Version 1.8; Issued Februa!Y 29, 2016 Nautilus Environmental Company Inc. 



Client: 
Sample ID: 

Freshwater Acute 
48 Hour Toxicity Test Data Sheet 

Start Dateffime: A~vM q 1 kib ~ 1&3o'-\ 
No. Organisms/volume: i9i~llb*111 iO/t<;e> ..... L 

Work Order No.:------------ Test Organism: _=:D"':.m'-"a;:tgn'-"a'-rr...,--;-;-::.,----
Set up by: UA8 I Y'(LI/CL 

Thermometer: -f~""-P - S DO meter: DO·-2{ ~ pH meter: pH- I 1,). Cond./Salinity: C- 2/ ?:, 

Concentration Number of No. 
Temperature Dissolved oxygen 

("C) (mg/L) 
pH Conductivity 

(~S/cm) (@ "2...'() Live Organisms Immobilized 

Rep ~---~----~-.--.-+--.--,-~-,--,,--t--,-~ 
24 48 48 

0 
I B [0 !o 0 

C lD (Q 0 

D 

ol-\ to A C<> [0 
• s co lo 

c to (o 
D 

A 

B 

c 
D 

A 
B 

c 
D 

A 

B 

c 
D 

A 

B 

c 
D 

Technician Initials \'L tk.. 

Hardness* _j Alkalinity' 

Concentration '(mg/L as CaCo3) 

Control (MHW) 100 -=!(:, 

Highest cone. a02,o 43D 
Hardness adjusted - -

Comments: 

0 24 48 0 24 48 0 24 48 0 48 

••. ··.•·1 , •• .····1•< .. :;. :···· •< t···.-l!~li"f•iiii :.···• I"? •·. :.:::· 
J.\l"o Zo-o Zt>"S ~-'i H t1 : ·&-~ -=t:t11A 21-f+Q 'Z..1<to 

n1 1a us men use 

Temp ('C) --DO fmo/U _.--/' 
pH ___....-
Cond (~S!cm -----Salinitv (Poll ./" 

Mortality: Heartbeat checked under microscope Yes 

Sample Description: SJ~It\{-J""J t:olor 1 si'5k~l;J fy,-buJ;n" c,,or
7 

I'll? pc;rt,):o•/c,-1-e~ 

Batch#: p]'l., lib l'\.±f3 7:V?")o;t lJng/orood. \\:> PreVIOUS 7-d Mortalrty (%) Q Day of 1st Brood: __ q.:..___ 

Reviewed by: ~~ Date reviewed. ~1-'11 Z£;r b 
Versron 1.8, Issued February 29, 2016 Nautilus Environmental Company Inc. 



Daphnia magna Summary Sheet 

Client: 
. ./"" 
I eel< 

Work Order No.: 

Sample Information: 

Sample ID: 

Sample Date: 

Date Received: 

Sample Volume: 

Test Organism Information: 

Broodstock No.: 

Age of young (Day 0): <24 h 

Avg No. young per brood in previous 7 d: 

Mortality(%) in previous 7 d: D 
Days to first brood: q 

NaCI Reference Toxicant Results: 

Reference Toxicant ID: ()M:TC3:t 
Stock Solution ID: 

Date Initiated: 

48-h LC50 (95% CL): 3-'i (2.'1-4.1) 

Start Date/Time: -LA.,uj:...c~u:/....>.l.>::b....:@..:::· _,i_,t'_,_,IO:::..i--.=->-
T est Species: _ ___;' ::!D,:.,a'!tp!.!ch!!.!n!.!elae!m'.!:a'Olgi!.n!.!ea~--

Set up by:--------

Test Validity Criteria: 

~ 90% mean control survival and/or mobility and S2 
daphnids exibit immobility and/or mortality in any 

single control replicate. 

WQRanges: 
T ("C)= 20 ± 2; DO (mg/L) = 3.6 to 9.4; pH= 6 to 8.5 

g/LNaCL 

Reference Toxicant Mean and Historical Range: 4..2 ().:;:! -'5,1,) g/L NaCL 

Reference Toxicant CV (%): _,_,IS:::_ ____________ _ 

Test Results: -les+eJ <A+ !O '"C. 

Reviewed by: 

Version 1.5; Issued Sep. 30,2015 Nautilus Environmental Company !no. 



Freshwater Acute 
48 Hour Toxicity Test Data Sheet 

Client: 
Sample ID: 

Start Daterrime: 1\"-!i,%-\· C\,, "2-clb Q 'i'T\0~ 
No. Organisms/volume: w!iile,iCll'3)o /I:SC""L 

Work Order No.:----------- Test Organism: -"O":'.m-".:a,_gn"':a:-.c:-~:;----
Setupby: JAf, /t'fL/I~L 

Thermometer: "'t~""f- S DO meter: DO- 1.- I '3> pH meter: pH- I I?:> Cond./Salinity: c- ?.- (3 

VV"V~"" Q"V< 
I i"o "of No. 

I 
(mg/L) N 

pH 

(@ CO''') ~·'" Immobilized 
Rep ~-.-~---+--.-.--~-.-.--+-.--.--,_--,-~ 

24 48 48 0 24 48 0 24 48 0 24 48 0 48 r ..~,.,, A 

B 

c 
,., ··········· <····· .,.,:;.'1:':,,; i"!.>!':::.;:::' .·.:·<•: ,; 1•:'·•;;. " 

to tO "Z.. >? 1'2.0 u. o il\.-o 10 8 IO·I.J· lie 7 I "'1-· ~ l~·o @;.o :<.30 3"2.o:> 
lO C11.Y ?. / ... 1{/.': ... >J::;< ; [.;\:"" •• .,,'.:'•,·. 

c 
D 

to 1'1JI'!< ·~.-<&'"'" .··:''" .. '• 1 ''····.··:···.;c,,· .. )i'l/c"U>,';';,;i.i .. t< I' •:·.·,::: .•••. ;)> 

c 
D 

t::;\J l r\ A 

"-'"'·•\ B 
c 
D 

D 

El>\4-\ A 
~. . '" .l B 

c 
D 

•Initials 

w iJ) 0 
(0 w 0 
ll) 10 0 

IO W o 
(0 "\..0 u 

w to v 

CD liJ. o 
W CO I() 

'" [0 IJ 

Hardness* I Alkalinity* 

Concentration •rm /Las CaCo3l 

Control (MHvy)_ 

H.!f!!lest cone. 

Hardness adjusted 

Comments: 

Sample Description: 

satch# c TL1 f b MB :nmd 
Reviewed by: ~ 

Version 1.8; Issued February 29, 2016 

!;.,:;.• > : .•.•..•.••....•.•.. " >il•· ..• :.. ;.,.::; .~. :• :;::· ;•, 
,:1-·Cl i\.vi\\A) fit .. \ . 4-l!il.\c) -t·i- .:1 3S\ ~3~.\a 
:1.•• ;c ·•··:}.: ,:::::s ·~f .:. 
? ">>.·.:> > · .: , • .,.. :•• :;,: .. · .,·,;··: r····. : .•• ·.: · > 
•'·.· .. :.: .• •···. >". •·,··.····1:·•········.: :,:;,: ·>.:::.,' ::, ·,;;.).,;,, ·.·•· .. :. 

m !a us men use 

Temp (0 C) ....---
DO (moiL) --
jl_H --Cond (uS/em\ /"'"" 
Salinity (ppt) ./ 

Mortality: Heartbeat checked under microscope 'f'e 5 

.f,ub~ M c/ot" ,, · rh'cv/e;.f,s 

l \o Previous 7·d Mortality (%): __ -'-0- Day of 1st Brood:. __ j.t__ 

Date reviewed: -L~~~;c.:_.~2f:l""'-fi_.::W~I&b:..__ ___ _ 

Nautilus Environmental Company !nc. 



f o"C.-

Freshwater Acute 
48 Hour Toxicity Test Data Sheet 

No. Org~~i~~:~~x~:: 1~~~~~*Btj ~~~;:N.;I?to~ Client: 
Sample ID: 

Work Order No.:----------- Test Organism: .;,D~.m~ali'.gn!O!.a--:--,-,----
Set up by: :::fA6 /YI"L/ICL 

Thermometer: '*~""'P ;,. S DO meter: \)0 ~ 2{ ?:, pH meter: pH- \[ 3 Cond./Salinity: C- 2/3, 

vUIIt;~l Ill 'HiUI 

ce lo•c) 

Concentration 

Control IMHW\ 

Hiahest cone. 

Hardness adiusted 

Comments: 

u~:umoerOf'" No. 
,,~, 

(mg/L) 
pH 

(OC) 
vv• i., 
(~S/cm) · ·• Immobilized 

Rep ~---+--~~----~----~-~~-~--.--4 
2448 48 0.24480244802448 0 48 

A. 
B 
r. 
D 
A 
R rc 
c 
o 

A 

R 

c 
n 

A 

R 

c 

Hardness* ~T AlkaHnitv* 

•rm /L as CaCo3\ 

1('}0 "?6 
<103o 4'"3() -

· ....•••• :•1<.'<1:',\l •. ··.t·;•:·-1;.:•. \'~ 
I < I.' ·1.,.: I·· ··I·· <I:·•·: 

. :·:. .·· •::······· ..•.. _ .. -..•............ · 

···'·.:··,..... •.• J.··.··.···'F/.1:. ; !:•: I···· 
J•lo.··J ' c.:;•L•. 
i>0CtS 1<>~:cr:; 1.. 1·'·" 

. IU- --;;;- MI>Jv 1'\. (it I\A"''- 'Q K \1\ VIA. 

mra us men use 

Temo I'C\ --DO rmo/Ll ---loH ---Cond IuS/em -e.-
Salinitv loot\ ---

Mortality: Heartbeat checked under microscope i'q 

Sample Description: s·k~U 5~'-j <oioo 1siljl.-1-lj -t..,d;.;d )Ylc cell)( ;M (PA<l:.Aaf"s 

Batch#: ol'L l ( ~ t\k!> ~dy!'J7d: I \o Previous 7-d Mortality(%): \() Day of 1st Brood: !') 

Reviewed by. ~ Date reviewed: ~2!{. 2.0{ fo 
Version 1.8; Issued February 29 2016 I 

· Nautilus Environmental Company Inc. 

1-



Client: fu (<: 

W.O.#: {(p '85/.X Hardness and Alkalinity Datasheet 

Alkalinity Hardness 

Volume of 
Sample (ml) 0.02N (ml) of 0.02N Sample 0.01M Total 
Volume HCUH2S04 HCUH2S04 Total Alkalinity Volume EDTA Hardness 

Sample ID Sample Date (mL) used to pH 4.5 used to pH 4.2 (mg/LCaC03) (mL) Used (mL) (mg/L CaC03) Technician 

Ul\ -\-..-e.oA· ,._J A.," l Ul b 1 o(l) '+5 Lf f Lf30 \ o(l) -:z_o. 3 "2J:;i?Je> us 
C I '8 "'re.c+-wl "· '-j ·2. 4 'i 4C~O it'-5 \'f-50 

ED'fA- lrec-~"J 4 s Ll 1- 430 l'i' 0 \'TOO 

OI-l 5. 5 Ae<cd·e.J Q __ L-j 7_ G 7.-'2.-0 2.o-O ?J::>CO 

,;K 10 h'l+uecl ' ..J,. O·S' o--:;. 36 'V \).5 1556 \Y 
I 

. 

. i 

Notes: ()) ~.\v~~~tp _ _jQO~L w/ Dl '-""0-\-..Jl.--/ · 

Reviewed by: fJJu) D'" Re•- lkrJl-1, ?tJ[ b 

Version 1. 0 Issued June 26, 2006 Nautilus Environmental 



 
 

   

APPENDIX B – Photographs 



        

Figure B-1.  Unimpaired daphnid from control water (L) contrasted with precipitate-
impaired daphnid from GH_CC1 (R) 

 



 
 

   

APPENDIX C – Chain-of-Custody Forms 
 
 
 



~- - I Page \of' 1 ~ 

Teck ~~ ----~------------~------~------------~~------~ 
COC!D: I 20160802-1413 TURNAROUNDT!ME: I RUSH: 

i!ft!'_, oc-!' , =·,.(;I. .: w.. "a,;, '~il 'i~~x 1 
' '~~~>~;:~~?'Th'YJ!?jiL!i~t-~'f· ;tii"'it~'-'"'· '"~<>' ··;',' 't -, r}h.:K'i:\~L ;G~~"' 

r. Facility Name/ Job# ~ording River Operation f Lab Name Nautilus Enfironmenta! -:1 Reoort Fonnat f Distribution ~) Excel PDF EDD 

Project Manager Lee Wi!m Lab Contact _( .("'_--, \ . Email 1: tee.Wilr0@teck-i:.9 Jli. ... ;.~ •_;·q~. x-: ··:\: _ .x-
·- _.-- · EmaH _---~--· _ .• ...- _-Email i, -:_ <;-"'"_/ ,-, -. __ Email2: Ne;u.Mi2d~~ard®.teckci,:uf:· __ :-21!\:" x"::.-.~> 

Address PO Box I 00 · Address 8664 Commerce Court · ~ ·-----"' E~ljlail J.: ;~ckco.ar@~ ui;~~li~·e.i:om'"".. ..::-, ·:,~) . 'x,'- ·. 
~ '..._) /' ; 

City Elkford !Province IBC City Burnaby Province BC .j'pQ· ilum.ber .- "r. . -:' -.-__ '>:-::;-:- :':-::; :---
Postal Code VOB lHO I Country I Canada Postal Code V5A4N7 I Country I Canada { / 

Phone Number I ~250-865-5289 Phone Number 604-420-8773 
~dlf. ·' ~,J!:,~ _, - , "--t;R7i1_;~ _ r · ·' 1~1r;. "" - - · 9 

. l'i.< 1 ... · ... · . ·.··. . I . );Li ;.L 
i··. _ l.;r :' 1 

.·· ... •·.·•.····. • 1. · .·.·.· ··••·· ·w······•• 
• ) 0 I {[~:he'.·.·. I··· . •· ·•···· ;.; .• : •·• 
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,/1~- ~ ·;; 

G ~ g= "'-' ..s-
"@ ~ <1,1 ~ 0 ~ \-\ d.., 

·~ ~ ~~ ~~ ~ ~ 
~ ;-n::: oou ~~ --i_ 
2 '.s& .s~ .8.; ~:; 
~ §.~ §.~ .E.g ~ c 
.g I a~r!: c:- ~U ~ _.s: 

Field ~ Time G:;;(}rab # Of 1: g .E g = ~ ~ 00 
Sample ID Sample Location Matrix :r: Date (24hr) C-Comp Cont. ~ 8 ~ 8 ~ ~ ~ :T' 

FR_ECI_Q_040720l6_N FR_ECl ws 2016/08/02 IO:E G ;;.1' ~ l ~ X , X OL- Ft, I 
GH_CCI_Q_040720I6_N GH_CCl WS 1016/08/01 12:3:; G 2 1 l X X f)_)( l- 15:8 
GH_sct_o_o4onot6_N GH_sct ws 2016/08/02 u:st G 2 t 1 1 " zx '?£JL _ /S,ff 

""" ·- ~ ~~ 
.'-S) ~~ 

i ij., • -;:::. .-. / • 
! .. • "" ) . .· . 

<"/ __ ·;<\ .. ', ! Q ~ ( i ' f t l 

/' . .. ,· . '>f "'"·' . .:$ -.:?. .•.. 

!llil!i>lllii\L'. ~ ( . ~/·$) ·, ('1-.._)f'-J\ n-L' :::-, \\v-i '
3" l)ll\~ .,D. Al'au.L:~'l< ) ' ;ci!ll ftu.a Oltff{,(c;', t<OtLO 

\ ) I iJY- NIJM Ya.'vli(l)11vf<J . J ' 
'·· . r '-

(5X'20L) 
""' .. , :'""":: -~~j£i}~El~1ft: ~ :·:s. ~1\ 't w , -~~-,~~~:- 1·L·, ,~: ' "' · ' ~;~L ~-.. , .~ 

~~~~~~~~~-=~-=-.c.-~~.,---c'R'Ce~gcu"'la,_,"'d"!ec.-,au,.,ltlfX"--1 Sam le<'sName ' \ [\1\.oL ~C " ~ ~. Mobile# "'11'7l) o·-r" C"t 0 {- I 
Prioritv ,2~3 business days)· 50% surcharge p \'-.) ' - )~ J L "") DO-.::> -.J f..,. ,.. I 

Emergency (1 Business Day)- 100% surcharge Sampler's Signature .<:.:-r------/ '\.____ __ ~ Dateffime 1\ / ry._ (""\\ () r;;., ~\ 1 _ ! 

ForEmergency<tDay,ASAPorWeekend -ContactALS I~ ''\__ \__ --._1-- -t"\(.../\.,.\ 'l- f-1-.-J ~ __ , 

t~ _,_,.,l\(Jrr._~r.-t~,\1'1:: (i) Of'l!P uv-Pt':\11, ri.PI1r- 1nn .na..r+~-uAtate\. ,"\rbu\+-&r~ J ·___.,. \ 

qrell,.5t:jhtl/ tv.t"w<~, od""r(eS\ 1 ,-,o p 
\1) P ~>.I(.,' .9v H'-' ' C\ eQ( 1 JM pcvflu,_la.tei 1 Od::>L\1 (cS5 
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Appendix G – 2016 Spills and Incidents 

  



Permit 107517 Annual Report

Spill Date Teck Operation PEP #

1/3/2016 GHO DGIR 152821

1/12/2016 GHO DGIR 152905

1/13/2016 CMO DGIR 152916

1/16/2016 FRO DGIR 152944

1/16/2016 FRO DGIR 152951

1/23/2016 FRO DGIR 153014

1/28/2016 LCO DGIR 153071

2/3/2016 FRO DGIR 153145

2/5/2016 FRO DGIR 153181

2/7/2016 FRO DGIR 153192

2/16/2016 CMO DGIR 153259

3/9/2016 GHO DGIR 153502

3/14/2016 EVO DGIR 153564

3/15/2016 CMO DGIR  153585

3/17/2016 FRO DGIR 153610

3/18/2016 FRO DGIR 153625

4/2/2016 FRO DGIR160011

4/5/2016 LCO DGIR 160041

4/10/2016 CMO DGIR  160075

4/12/2016 GHO DGIR 160098

4/14/2016 EVO DGIR 160128

4/18/2016 GHO DGIR 160155

4/18/2016 LCO DGIR 160177

4/19/2016 LCO DGIR 160179

4/20/2016 FRO DGIR 160187 

4/20/2016 GHO DGIR 160203

4/20/2016 FRO DGIR 160209

5/4/2016 FRO DGIR160337

5/5/2016 LCO DGIR 160338

5/6/2016 GHO DGIR 160371

5/6/2016 GHO DGIR 160373

5/7/2016 FRO DGIR160374

5/15/2016 GHO DGIR 160430

5/17/2016 CMO DGIR  160462

Summary of Spills in 2016 
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5/19/2016 GHO DGIR 160488

5/20/2016 GHO DGIR 160489

5/22/2016 LCO DGIR 160511

5/22/2016 EVO DGIR 160515

5/24/2016 FRO DGIR160528.

5/25/2016 EVO DGIR 160534

5/25/2016 GHO DGIR 160545

5/26/2016 EVO DGIR 160549

5/29/2016 GHO DGIR 160583

5/30/2016 CMO DGIR  160584

5/31/2016 GHO DGIR 160626

6/2/2016 FRO DGIR160619.

6/2/2016 GHO DGIR 160627

6/3/2016 EVO DGIR 160650

6/5/2016 GHO DGIR 160666

6/6/2016 FRO DGIR160687

6/7/2016 GHO DGIR 160686

6/13/2016 EVO DGIR 160735

6/23/2016 GHO DGIR 160840

6/24/2016 GHO DGIR 160859

6/25/2016 EVO DGIR 160890

6/26/2016 GHO DGIR 160888

6/27/2016 EVO DGIR 160889

7/1/2016 FRO DGIR 160948

7/2/2016 EVO DGIR 160952

7/8/2016 FRO DGIR 161000

7/14/2016 FRO DGR 161061

7/16/2016 EVO DGIR 161083

7/17/2016 EVO DGIR 161093

7/17/2016 GHO DGIR 161084

7/18/2016 FRO DGIR 161103

7/28/2016 FRO DGR 161218

7/28/2016 GHO DGIR 161210

7/29/2016 FRO DGR  161222
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7/29/2016 FRO DGR 161231

7/29/2016 LCO DGIR 161247

7/30/2016 FRO DGR  161238

8/1/2016 LCO DGIR 161268

8/2/2016 GHO DGIR 161265

8/14/2016 FRO DGIR 161391

8/21/2016 EVO DGIR 161455

8/23/2016 GHO DGIR 161487

8/26/2016 LCO DGIR 161524

9/1/2016 GHO DGIR 161575

9/1/2016 EVO DGIR 161585

9/3/2016 GHO DGIR 161596

9/7/2016 LCO DGIR 161632

9/10/2016 FRO DGR 161660

9/11/2016 GHO DGIR 161662

9/11/2016 GHO DGIR 161664

9/13/2016 EVO DGIR 161679

9/14/2016 FRO DGR 161688

9/14/2016 LCO DGIR 161700

9/16/2016 GHO DGIR 161714

9/17/2016 GHO DGIR 161716

9/18/2016 GHO DGIR 161728

9/18/2016 EVO DGIR 161729

9/20/2016 GHO DGIR 161741

9/29/2016 GHO DGIR 161820

9/29/2016 EVO DGIR 161823

9/30/2016 EVO DGIR 161832

10/2/2016 LCO DGIR 161842

10/3/2016 GHO DGIR 161847 
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10/3/2016 FRO DGIR 161851

10/4/2016 EVO DGIR 161871

10/5/2016 GHO DGIR 161862

10/6/2016 GHO DGIR 161867

10/6/2016 LCO DGIR 161877

10/6/2016 GHO DGIR 161879.

10/8/2016 GHO DGIR 161902

10/10/2016 GHO DGIR 161911

10/16/2016 EVO DGIR 161966

10/20/2016 GHO DGIR 162024

10/22/2016 GHO DGIR 162045

10/23/2016 GHO DGIR 162062

10/24/2016 FRO DGIR 162076

10/27/2016 LCO DGIR 162117

10/27/2016 GHO DGIR 162440

10/30/2016 CMO DGIR 162144

10/31/2016 LCO DGIR 162148

11/5/2016 EVO DGIR 162217

11/16/2016 FRO DGIR 162326

11/16/2016 FRO DGIR 162327

11/16/2016 FRO DGIR 162331

11/20/2016 GHO DGIR 162548

11/21/2016 EVO DGIR 162375

11/22/2016 GHO DGIR 162376

11/26/2016 EVO DGIR 162518

11/26/2016 EVO DGIR 162519

11/27/2016 EVO DGIR 162449

12/1/2016 GHO DGIR 162510

12/2/2016 GHO DGIR 162510
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12/4/2016 FRO DGIR 162533

12/5/2016 GHO DGIR 162551

12/7/2016 LCO DGIR162567

12/9/2016 EVO DGIR 162611

12/12/2016 FRO DGIR 162647

12/17/2016 LCO DGIR 162686

12/20/2016 EVO DGIR 162735

12/20/2016 GHO DGIR 162736

12/23/2016 LCO DGIR 1162773

12/23/2016 FRO DGIR 162772

12/30/2016 GHO DGIR 162805

12/31/2016 EVO DGIR 162817



Permit 107517 Annual Report  

Teck Coal Limited  Page 92 
March 31, 2017   
 

Appendix H – MSX Short Dump- MSAN LC7 Statistics 

 

  



   

  Teck Coal Limited
Line Creek Operations 
P.O. Box 2003 
15 kms North, Hwy 43 
Sparwood, BC Canada  V0B 2G0 
 

+1 250 425 2555 Tel
+1 250 425 7144 Fax 
www.teck.com 
 

 

1 - Navidi, William. Statistics for Engineers and Scientists. New York: McGraw-Hill, 2006. 

 

 

To:  Mark Hall, MOE    SENT VIA EMAIL    Date:  30th October 2015 

From: 
 
Kevin Podrasky, Line Creek Operations    Cc:  ‐ 

Subject: 
 
Statistical evaluation (T‐Test) regarding the MSAN MSX Short Dump LC7 (E216142) and ‘LC7 
alternate’ sampling location. 

 

The Mine Services Area North Pond (MSAN) System (identified in Section 1.4 of PE5353 (June 2015) is a 

series of three separate cells which are used to settle suspended sediment in mine impacted water from 

the MSAN Pit. Line Creek Operations plans to implement a mine optimization opportunity that involves 

backfilling of  the MSAN Pit with a short dump  (MSX Short Dump) which comprises approximately 7.1 

Million BCM of waste rock. The runout zone of the Short Dump has the potential to limit access to the 

Pond  System  and  therefore may  limit  Line  Creek Operations  ability  to meet  compliance monitoring 

obligations as specified within the permit, unless the sample can be obtained from within the safe zone. 

Line Creek Operations propose that for the duration of the spoil development, that compliance samples 
will be obtained where possible at the current discharge location E216142 and when access is restricted, 
that sampling is obtained from the ‘LC_7 alternate location’ (LC_LC7DSTF). 

In support of the request to sample an alternate location, the water quality and physical characteristics 

at  the MSAN  Pond  discharge  (E216142  (LC_7))  and  the  ‘LC_7  alternate  location’  (LC_LC7DSTF) were 

compared. An evaluation of standard deviation and coefficient of variation were applied to the dataset 

and  submitted  to MOE  on  5th  October  2015,  concluding  that  there  was  a  low  degree  of  variation 

between the datasets. Following review of this submission, the MOE requested (14th October, 2015) that 

additional statistical evaluation was conducted, to determine the significance of any difference between 

the datasets from the two locations.  

A t‐test statistical analysis was undertaken on the original MSAN Pond discharge (E216142 (LC_7)) and 

the LC7_alternate dataset, to verify the hypothesis that no significant difference exists between them.  

For the purpose of hypothesis testing, the following assumptions applied to the analysis:  

 Both datasets exhibit a normal distribution with equal variance 

 The direction of difference is unable to be determined (two‐tailed test) 

 Significance level (α) of 0.05, 95% confidence 
 





Appendix H 2016 T-Test results for LC7_alternate (E304613) as compared to LC7 

(E216142) 

Analyte P-value 

Sample 

Count 

 (LC7 +LC7 

alternate) 

Degree of 

Freedom 

(Sample 

count -2) 

Alpha  
Critical  

P-Value 

ACCEPT/REJECT 

Null Hypothesis 

(Accept if P-value 

< Critical P-value) 

ALUMINUM (D) 0.892 17 15 0.05 2.131 ACCEPT 

ALUMINUM (T) 0.828 41 39 0.05 2.042 ACCEPT 

ANTIMONY (D) 0.296 41 39 0.05 2.042 ACCEPT 

ANTIMONY (T) 0.324 41 39 0.05 2.042 ACCEPT 

ARSENIC (D) 0.960 38 36 0.05 2.042 ACCEPT 

ARSENIC (T) 0.885 41 39 0.05 2.042 ACCEPT 

BARIUM (D) 0.984 41 39 0.05 2.042 ACCEPT 

BARIUM (T) 0.806 41 39 0.05 2.042 ACCEPT 

BERYLLIUM (D)   0 * 0.05   N/A 

BERYLLIUM (T) 0.404 4 2 0.05 4.303 ACCEPT 

BISMUTH (D)   0 * 0.05   N/A 

BISMUTH (T)   0 * 0.05   N/A 

BORON (D) 0.198 36 34 0.05 2.042 ACCEPT 

BORON (T) 0.320 41 39 0.05 2.042 ACCEPT 

BROMIDE (D)   0 * 0.05   N/A 

CADMIUM (D) 0.561 41 39 0.05 2.042 ACCEPT 

CADMIUM (T) 0.781 41 39 0.05 2.042 ACCEPT 

CALCIUM (T) 0.455 42 40 0.05 2.021 ACCEPT 

CARBON, DISSOLVED 

ORGANIC (D) 0.366 39 37 0.05 2.042 ACCEPT 

CHLORIDE (D) 0.223 27 25 0.05 2.06 ACCEPT 

CHLORIDE (N)   2 0 0.05   N/A 

CHROMIUM (D) 0.875 23 21 0.05 2.08 ACCEPT 

CHROMIUM (T) 0.841 40 38 0.05 2.042 ACCEPT 

COBALT (D) 0.302 39 37 0.05 2.042 ACCEPT 

COBALT (T) 0.628 41 39 0.05 2.042 ACCEPT 

CONDUCTIVITY, FIELD (N) 0.216 38 36 0.05 2.042 ACCEPT 

CONDUCTIVITY, LAB (N) 0.952 41 39 0.05 2.042 ACCEPT 

COPPER (D) 0.949 16 14 0.05 2.145 ACCEPT 

COPPER (T) 0.691 24 22 0.05 2.074 ACCEPT 

DISSOLVED OXYGEN, FIELD 

(N) 0.176 41 39 0.05 2.042 ACCEPT 

FLUORIDE (D) 0.968 36 34 0.05 2.042 ACCEPT 

Hardness, Total or Dissolved 

CaCO3 (N) 0.902 42 40 0.05 2.021 ACCEPT 



Analyte P-value 

Sample 

Count 

 (LC7 +LC7 

alternate) 

Degree of 

Freedom 

(Sample 

count -2) 

Alpha  
Critical  

P-Value 

ACCEPT/REJECT 

Null Hypothesis 

(Accept if P-value 

< Critical P-value) 

IRON (D)   1 * 0.05   N/A 

IRON (T) 0.536 29 27 0.05 2.052 ACCEPT 

LEAD (D)   1 * 0.05   N/A 

LEAD (T) 0.592 25 23 0.05 2.069 ACCEPT 

LITHIUM (D) 0.355 41 39 0.05 2.042 ACCEPT 

LITHIUM (T) 0.509 41 39 0.05 2.042 ACCEPT 

MAGNESIUM (T) 0.749 42 40 0.05 2.021 ACCEPT 

MANGANESE (D) 0.391 41 39 0.05 2.042 ACCEPT 

MANGANESE (T) 0.996 41 39 0.05 2.042 ACCEPT 

MERCURY (D)  * 0 * 0.05  * N/A 

MERCURY (T)  * 0 * 0.05  * N/A 

MOLYBDENUM (D) 0.208 41 39 0.05 2.042 ACCEPT 

MOLYBDENUM (T) 0.324 41 39 0.05 2.042 ACCEPT 

NICKEL (D) 0.406 41 39 0.05 2.042 ACCEPT 

NICKEL (T) 0.543 41 39 0.05 2.042 ACCEPT 

NITRATE NITROGEN (NO3), 

AS N (N) 0.581 42 40 0.05 2.021 ACCEPT 

NITRITE NITROGEN (NO2), 

AS N (N) 0.257 39 37 0.05 2.042 ACCEPT 

NITROGEN, AMMONIA (AS N) 

(N) 0.068 35 33 0.05 2.042 ACCEPT 

NITROGEN, AMMONIA (AS N) 

(T) 0.757 5 3 0.05 3.182 ACCEPT 

ORTHO-PHOSPHATE (D)  * 2 * 0.05  * N/A 

ORTHO-PHOSPHATE (N) 0.682 25 23 0.05 2.069 ACCEPT 

pH, Field (N) 0.959 41 39 0.05 2.042 ACCEPT 

pH, LAB (N) 0.025 42 40 0.05 2.021 ACCEPT 

PHOSPHORUS (N) 0.230 11 9 0.05 2.262 ACCEPT 

PHOSPHORUS (T) 0.361 20 18 0.05 2.101 ACCEPT 

POTASSIUM (T) 0.267 19 17 0.05 2.11 ACCEPT 

SELENIUM (D) 0.966 41 39 0.05 2.042 ACCEPT 

SELENIUM (T) 0.982 41 39 0.05 2.042 ACCEPT 

SILVER (D)   0 * 0.05   N/A 

SILVER (T) 0.804 10 8 0.05 2.306 ACCEPT 

SODIUM (T) 0.550 37 35 0.05 2.042 ACCEPT 

STRONTIUM (D) 0.364 41 39 0.05 2.042 ACCEPT 

STRONTIUM (T) 0.222 41 39 0.05 2.042 ACCEPT 

SULFATE (AS SO4) (D) 0.499 42 40 0.05 2.021 ACCEPT 



Analyte P-value 

Sample 

Count 

 (LC7 +LC7 

alternate) 

Degree of 

Freedom 

(Sample 

count -2) 

Alpha  
Critical  

P-Value 

ACCEPT/REJECT 

Null Hypothesis 

(Accept if P-value 

< Critical P-value) 

TEMPERATURE, FIELD (N) 0.349 41 39 0.05 2.042 ACCEPT 

THALLIUM (D) 0.851 14 12 0.05 2.179 ACCEPT 

THALLIUM (T) 0.909 19 17 0.05 2.11 ACCEPT 

TIN (D) * 0 * 0.05 * ACCEPT 

TIN (T) * 0 * 0.05 * ACCEPT 

TITANIUM (D) * 2 0 0.05 * N/A 

TITANIUM (T) 0.679 14 12 0.05 2.179 ACCEPT 

TOTAL DISSOLVED SOLIDS 

(RESIDUE, FILTERABLE) (N) 0.678 35 33 0.05 2.042 ACCEPT 

TOTAL KJELDAHL NITROGEN 

(N) 0.297 37 35 0.05 2.042 ACCEPT 

TOTAL ORGANIC CARBON 

(T) 0.875 39 37 0.05 2.042 ACCEPT 

TOTAL SUSPENDED SOLIDS, 

LAB (T)  * 3 1 0.05 *  ACCEPT 

TURBIDITY, LAB (N) 0.531 61 59 0.05 2.021 ACCEPT 

URANIUM (D) 0.615 41 39 0.05 2.042 ACCEPT 

URANIUM (T) 0.732 41 39 0.05 2.042 ACCEPT 

VANADIUM (D)  * 0 * 0.05  * N/A 

VANADIUM (T) 0.817 10 8 0.05 2.306 ACCEPT 

ZINC (D) 0.017 29 27 0.05 2.052 ACCEPT 

ZINC (T) 0.497 37 35 0.05 2.042 ACCEPT 

*All sample results remained below detection limits for both sample locations. 
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Appendix I – Maps 

Map 1:  Fording River Operations Surface Water Sampling Sites 

Map 2:  Greenhills Operations Surface Water Sampling Sites 

Map 3:  Line Creek Operations Surface Water Sampling Sites 

Map 4:  Elkview Operations Surface Water Sampling Sites 

Map 5:  Coal Mountain Operations Surface Water Sampling Sites 

Map 6:  Lake Koocanusa Surface Water Sampling Sites 

Map 7:  Compliance Points Surface Water Sampling Sites 

Map 8:  Order Stations Surface Water Sampling Sites 

Map 9: West Line Creek Active Water Treatment Facility Water Sampling Sites 
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