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Introduction 

This document is one of a series of Subject Matter Expert (SME) documents that support the 

overall Evaluation of Cause into the upper Fording River Westslope Cutthroat Trout population 

decline. The overall report (Evaluation of Cause Team, 2021) should be referred to for 

background information. 

Azimuth has prepared this memo in response to the question: Is it possible that unauthorized 

discharges from the Fording River Operations (FRO) Sewage Treatment Facility caused or 

contributed to the decline of the local Westslope Cutthroat Trout (WCT) that occurred during 

the Decline Window, i.e., the two-year-period between September 2017 and September 2019? 

Consistent with other SME reports in the Evaluation of Cause, a Framework Table was 

completed (Appendix A). 

Background 

Population monitoring in September 2017 reported a high abundance of WCT juveniles and 

adults relative to historic levels (Cope, 2020). No unauthorized discharges of sewage were 

reported by Teck Coal Limited during the Decline Window. This document reviews the potential 

for WCT to have been exposed to discharge from the Sewage Treatment Facility that could have 

impacted the population. Sewage is known to be acutely  toxic to fish, often from anoxia or 

ammonia exposure which, in the event of an unauthorized release, would have the potential to 

affect all WCT life stages, at least in the immediate vicinity of the spill. 

Evaluation 

For this review, Teck Coal provided records of two, relatively recent, unauthorized discharges. 

One occurred before the Decline Window and one occurred after it, as described briefly below. 

Neither the timing of these discharges, nor their specific characteristics with respect to size, 

location and potential impacts on water quality, are consistent with the potential for WCT to 

have been exposed to, or negatively impacted by, the discharges.  

• August 8, 2017 — Approximately 20 litres of human waste came up to ground when an 

existing well bore was accidentally drilled at Swifter Interceptor Road and affected an 

area of just under one square metre (Teck Coal internal database, 2020). This event 

occurred prior to the fish monitoring in September 2017 that reported high abundance 

of WCT. The timing of this discharge is, therefore, inconsistent with the potential for it 

to have impacted the WCT population. Moreover, there is no plausible 
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mechanism/pathway for this limited discharge to have reached the river or its 

tributaries.  

• February 16, 2020 — FRO reported (Appendix B) a non-compliance event when effluent 

was observed discharging from the emergency basin and slowly migrating to the Swift 

Access Road. The effluent was contained in a natural depression in the road, and 

vacuum trucks captured all the discharged effluent, totaling 155 m3 (Roughead, 2020). 

Given the timing of this unauthorized discharge, i.e., that it occurred outside the Decline 

Window, and spill clean-up actions there is no potential for it to have caused or 

contributed to the WCT population decline. Moreover, this event did not result in 

exceedances of British Columbia Water Quality Guidelines for Biochemical Oxygen 

Demand or Total Suspended Solids in samples collected at either the discharge location 

or at locations upstream and downstream of the discharge location.  

 

 

Suggested citation: 

Branton, M. & B. Power. 2021. Stressor Evaluation – Sewage. In Van Geest et al. 2021.  Subject 

Matter Expert Report: Industrial Chemicals, Spills and Unauthorized Releases.  Evaluation of 

Cause – Decline in Upper Fording River Westslope Cutthroat Trout Population.  Report prepared 

for Teck Coal Limited.  Prepared by Golder Associates Ltd.  
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Teck Coal Limited 
Fording River Operations 
P.O. Box 100 
Elkford, BC, Canada V0B 1H0   

 
+1 250 425 3352 Tel 
www.teck.com  

 

Non-Compliance  
Update Report  

    

 

 

 

To: Ben.McKinnon@gov.bc.ca  Date: February 30, 2020  

From: Scott Roughead  Cc: ENVSECoal@gov.bc.ca 

PERMRECL@gov.bc.ca 

landscompliance@ktunaxa.org  

Subject: 2020-FEB-16; Permit 424; Sewage Treatment Facility Unauthorized Discharge 

 

Attention:   Non-Compliance Update Report for Authorization 424 

2020-02-16 Sewage Treatment Facility Unauthorized Discharge 

 

Date of Non-compliance:  2020-02-16 11:00 

 

Location of Non-compliance: Fording River Operations Sewage Treatment Facility 

 

 

Hi Ben, 

Fording River Operations (FRO) has completed the internal investigation to understand the factors that 

contributed to this non-compliance event and is providing this letter report as an update to the information 

reported on February 16, 2020. 

 

Background 

 

On February 16, 2020 at approximately 11:00, water was observed flowing onto the Swift Access Road. 

Upon further investigations, the water originated from our Sewage Treatment Facility. It appears that the 

effluent was flowing through all the authorized works within the Sewage Treatment Facility which consist of 

two aeration basins, three infiltration basins and an emergency basin.  The effluent was discharging out of 

the emergency basin and slowly migrating south to our Swift Access Road where it was contained by a 

natural depression in the road. This event was reported to Ministry of Environment and Climate Change 

Strategy (ENV) and Emergency Management British Columbia (EMBC) on February 16, 2020 (DGIR 

#194113). 

 

 

Sample Result Summary 

 

In response to the unauthorized discharge, emergency sampling was conducted at the unauthorized 

discharge location (FR_WWTUD), and samples were collected in the Fording River upstream and 

downstream of the discharge location. The ALS Environmental Analytical Report sample ID is L2418201. 

 

The sample collected at the unauthorized discharge was well below the permitted limits for the Sewage 

Treatment Facility and did not exceed any British Columbia Water Quality Guidelines (BCWQG). Measured 

mailto:Ben.McKinnon@gov.bc.ca
mailto:ENVSECoal@gov.bc.ca
mailto:PERMRECL@gov.bc.ca
mailto:landscompliance@ktunaxa.org
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results for Biochemical Oxygen Demand (BOD) at FR_WWTUD was 5.4 mg/L (Permit Limit 130 mg/L), and 

Total Suspended Solids (TSS) was 3.4 mg/L (Permit Limit 130 mg/L). No adverse effects were observed 

in the Fording River with an upstream sample taken at FR_FR2 measuring <2.0 mg/L BOD and 1.2 mg/L 

TSS, and a downstream sample collected at FR_FRCP1 measuring <2.0 mg/L BOD and 9.8 mg/L TSS. 

No analysed parameters exceeded the BCWQG in the Fording River. Sampling locations and results are 

presented below in Figure 1, and an image of the unauthorized discharge found on the road can be seen 

in Photograph 1 below. 
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 Figure 1 - Monitoring locations and results 
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Photograph 1- Unauthorized Discharge located in the low lying depression on the Swift Creek access road. 
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Measures Taken to Stop the Event and Reduce Risk 

Upon identification of the unauthorized discharge, FRO staff organized vacuum trucks to pump the spill 

from the low lying depression in the road back into the primary aeration basins. The vacuum trucks captured 

all of the discharged effluent from outside of the facility, totalling 155 m3.  

 

The sewage treatment facility was closely monitored following the incident, and the suspected frozen or 

blocked pipe appeared to have cleared as water levels have returned to normal operating elevations. The 

FRO Facilities Department has resumed discharge of the sewage treatment facility and FRO is continuing 

its evaluation of the authorized works. 

 

 

 

If you require anything further, please do not hesitate to contact me directly. 

 

Thank you, 

 

  

Scott Roughead, AScT.   

Lead, Environment (Water)   

Fording River Operations – Teck Coal Limited    
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Table B-1: Screening of Chemicals from FRO and GHO Storage Tank Databases

Operation ObjectID Equipment ID (in AX) Product Type )
FRO 242 N/A Antifreeze TBD Dormant: Ready for Permanent Disposal Bone Yard Outdoor Single N/A not evaluated further not added to media with  pathway to water
FRO 245 N/A Emulsion 23,000 Disposed Bone Yard Outdoor TBD N/A not applicable tank status
FRO 243 N/A Unknown TBD Disposed Bone Yard Outdoor TBD N/A not applicable tank status
FRO 293 N/A Unknown TBD Disposed Bone Yard Outdoor TBD N/A not applicable tank status
FRO 241 N/A Empty - Fabricated for Flammable Liquids 25,000 Dormant: Temporarily Out of Service Bone Yard Outdoor Double None not applicable product and tank status
FRO 244 N/A Methanol 95,000 Disposed Bone Yard Outdoor Double N/A not applicable tank status
FRO 247 N/A Freeze Conditioning Agent ( Glycol) 50,000 Disposed Box Yard Outdoor Double None not applicable tank status
FRO 257 TANK210 Methanol 50,000 Dormant-Empty Carwash Outdoor Double None not applicable tank status
FRO 289 N/A Water TBD Dormant: Temporarily Out of Service Eagle 6 View Point Outdoor TBD None not applicable water
FRO 290 N/A Water TBD Dormant: Temporarily Out of Service Eagle 6 View Point Outdoor TBD None not applicable water
FRO 292 N/A Water TBD Dormant: Temporarily Out of Service Eagle 6 View Point Outdoor TBD None not applicable water
FRO 291 N/A Water TBD Dormant: Temporarily Out of Service Eagle 6 View Point Outdoor TBD None not applicable water
FRO N/A N/A Gasoline TBD Active Elkford Bus Barn Outdoor Double Underground negligible likelihood secondary containment
FRO 297 N/A Unknown TBD Dormant: Ready for Permanent Disposal Fossil Yard Outdoor TBD N/A cannot assess product unknown
FRO 282 LUBE487 Diesel Fuel 95,000 Active Fuel Station-South 2 Station Outdoor Double None negligible likelihood secondary containment
FRO 281 TBD Diesel Fuel 95,000 Dormant: Ready for Permanent Disposal Fuel Station- 1925/Eagle 6 Outdoor Double (Damaged) None not evaluated further not added to media with  pathway to water
FRO 272 LUBE488 Diesel Fuel 95,000 Active Fuel Station- New 1925 Station Outdoor Double None negligible likelihood secondary containment
FRO 279 LUBE486 Diesel Fuel 95,000 Active Fuel Station- Bridge 2 Station Outdoor Double Lined Fuel Station negligible likelihood secondary containment
FRO 255 LUBE472 Gasoline-Clear 50,000 Active Fuel Station- Gas Station Outdoor Double Lined Fuel Station negligible likelihood secondary containment
FRO 285 LUBE489 Diesel Fuel 95,000 Disposed Fuel Station- Lower Henretta Outdoor Double Lined Fuel Station not applicable tank status
FRO 288 LUBE480 Diesel Fuel 95,000 Disposed Fuel Station- Upper Henretta Outdoor Double Lined Fuel Station not applicable tank status
FRO 321 LUBE490 Diesel Fuel 95,000 Active Fuel Station-Swift Fuel Station Outdoor Double None negligible likelihood secondary containment
FRO 258 BLD00039 Nalco DVS4U021 56,000 Active Kerosene Tank Farm (South of GO) Outdoor Single Concrete Containment negligible likelihood secondary containment
FRO 259 BLD00039 Nalflote 9899 90,000 Active Kerosene Tank Farm (South of GO) Outdoor Single Concrete Containment negligible likelihood secondary containment
FRO 280 LUBE477 Diesel Fuel 95,000 Dormant: Temporarily Out of Service Laydown Behind Clode Fuel Station Outdoor Double None negligible likelihood secondary containment
FRO 309 BLD00260 Engine Oil (Mobil Delvac 1300 Super 15W-40) 54,500 Active Lube Farm Indoor Single Indoor negligible likelihood secondary containment
FRO 310 BLD00260 Gear Lube (Dynagear Extra) 54,500 Active Lube Farm Indoor Single Indoor negligible likelihood secondary containment
FRO 311 BLD00260 Gear Lube (Dynagear SL) 54,500 Active Lube Farm Indoor Single Indoor negligible likelihood secondary containment
FRO 312 BLD00260 Gear Oil (Mobil 680 OH) 54,500 Active Lube Farm Indoor Single Indoor negligible likelihood secondary containment
FRO 313 BLD00260 Glycol  (Antifreeze R824M 55/45 Solution) 54,500 Active Lube Farm Indoor Single Indoor negligible likelihood secondary containment
FRO 314 BLD00260 Grease (XHP 100 Mine) 44,500 Active Lube Farm Indoor Single Indoor negligible likelihood secondary containment
FRO 315 BLD00260 Grease (XHP 321 Mine) 44,500 Active Lube Farm Indoor Single Indoor negligible likelihood secondary containment
FRO 317 BLD00260 Multigrade Hydraulic Oil  (Mobil Trans AST-30) 54,500 Active Lube Farm Indoor Single Indoor negligible likelihood secondary containment
FRO 318 BLD00260 Multigrade Hydraulic Oil  (Mobil Trans AST-30) 54,500 Active Lube Farm Indoor Single Indoor negligible likelihood secondary containment
FRO 316 BLD00260 Multigrade Hydraulic Oil (Mobil Trans AST-30) 54,500 Active Lube Farm Indoor Single Indoor negligible likelihood secondary containment
FRO 320 BLD00260 Spare 54,500 Active Lube Farm Indoor Single Indoor negligible likelihood secondary containment
FRO 319 BLD00260 Transmission Fluid (Mobil Trans HD 50) 54,500 Active Lube Farm Indoor Single Indoor negligible likelihood secondary containment
FRO 261 BLD00032 Diesel Fuel 90,000 Active Main Fuel Tank Farm Outdoor Single Concrete Containment negligible likelihood secondary containment
FRO 264 BLD00032 Diesel Fuel 90,000 Active Main Fuel Tank Farm Outdoor Single Concrete Containment negligible likelihood secondary containment
FRO 265 BLD00032 Diesel Fuel 90,000 Active Main Fuel Tank Farm Outdoor Single Concrete Containment negligible likelihood secondary containment
FRO 263 BLD00032 Diesel Fuel 90,000 Active Main Fuel Tank Farm Outdoor Single Concrete Containment negligible likelihood secondary containment
FRO 260 BLD00032 Gasoline-Dyed 90,000 Active Main Fuel Tank Farm Outdoor Single Concrete Containment negligible likelihood secondary containment
FRO 266 BLD00032 Used Oil 94,000 Dormant: Temporarily Out of Service Main Fuel Tank Farm Outdoor Single Concrete Containment negligible likelihood secondary containment
FRO 268 BLD00032 Used Oil 94,000 Active Main Fuel Tank Farm Outdoor Single Concrete Containment negligible likelihood secondary containment
FRO 267 BLD00032 Used Oil 73,000 Dormant: Temporarily Out of Service Main Fuel Tank Farm Outdoor Single Concrete Containment negligible likelihood secondary containment
FRO 262 BLD00032 Used Oil 45,000 Active Main Fuel Tank Farm Outdoor Single Concrete Containment negligible likelihood secondary containment
FRO 269 N/A Liquid Oxygen 4,000 Active Maintenance Bay 31 Outdoor TBD None negligible likelihood refrigerated gas
FRO 270 N/A Water (with Chlorine) TBD Active Maintenance by Steam Bay Indoor TBD Indoor negligible likelihood secondary containment
FRO 248 N/A Ammonium Nitrate Prill TBD Active Maxam Outdoor
FRO 249 N/A Ammonium Nitrate Prill TBD Active Maxam Outdoor
FRO 250 N/A Ammonium Nitrate Prill TBD Active Maxam Outdoor
FRO 251 N/A Ammonium Nitrate Prill TBD Active Maxam Outdoor
FRO 252 N/A Ammonium Nitrate Prill TBD Active Maxam Outdoor
FRO 301 N/A Ammonium Nitrate Solution 80,000 Active Maxam Outdoor TBD Concrete Containment negligible likelihood secondary containment
FRO 304 N/A Ammonium Nitrate Solution 80,000 Dormant: Ready for Permanent Disposal Maxam Outdoor TBD Concrete Containment negligible likelihood secondary containment
FRO 302 N/A Ammonium Nitrate Solution 65,000 Active Maxam Outdoor TBD Concrete Containment negligible likelihood secondary containment
FRO 303 N/A Ammonium Nitrate Solution 65,000 Active Maxam Outdoor TBD Concrete Containment negligible likelihood secondary containment
FRO N/A Emulsion: High Energy Fuel 20,000 kg Active Maxam Outdoor TBD None not evaluated further not added to media with  pathway to water
FRO 296 N/A Lubrizol 90,000 Active Maxam Outdoor Double None negligible likelihood secondary containment
FRO 306 N/A Lubrizol 23,000 Active Maxam Outdoor TBD None cannot assess product unknown
FRO N/A Mineral Oil 90,000 Active Maxam Outdoor Double None negligible likelihood secondary containment
FRO N/A Mineral Oil & Diesel Mixing Tank 50,000 Active Maxam Outdoor Double None negligible likelihood secondary containment
FRO 307 LUBE492 Diesel Fuel 50,000 Active Maxam Outdoor Double None negligible likelihood secondary containment
FRO 256 N/A Freeze Conditioning Agent 63,600 Active Near Dryer Outdoor TBD None not evaluated further not added to media with  pathway to water
FRO 273 N/A Diesel Fuel N/A Dormant: Ready for Permanent Disposal NOHELS (Sunshine) Outdoor Single Metal Containment not evaluated further not added to media with  pathway to water
FRO 274 N/A Unknown N/A Dormant: Ready for Permanent Disposal Old Bone Yard Outdoor TBD Metal Containment cannot assess product unknown
FRO 286 N/A Unknown N/A Dormant: Ready for Permanent Disposal Old Bone Yard Outdoor TBD N/A cannot assess product unknown
FRO 287 N/A Unknown N/A Dormant: Ready for Permanent Disposal Old Bone Yard Outdoor TBD Metal Containment cannot assess product unknown
FRO 308 N/A Unknown N/A Dormant: Ready for Permanent Disposal Old Bone Yard Outdoor TBD N/A cannot assess product unknown
FRO 299 N/A Unknown N/A Disposed Old Landfill Outdoor TBD N/A not applicable tank status
FRO 278 N/A Ammonium Nitrate Prill TBD Active R4 Outdoor
FRO N/A Ammonium Nitrate Prill TBD Active R4 Outdoor
FRO 275 N/A Emulsion: High Energy Fuel 65,000 kg Active R4 Outdoor TBD None not evaluated further not added to media with  pathway to water
FRO 276 LUBE491 Diesel Fuel 90,000 Dormant: Temporarily Out of Service R4 Outdoor Double Concrete Containment negligible likelihood secondary containment
FRO 300 LUBE483 Diesel Fuel TBD Disposed South of STP Pontoon Outdoor Double TBD not applicable tank status
FRO 254 N/A Freeze Conditioning Agent 6,000 Dormant: Ready for Permanent Disposal STP Train Loop Outdoor TBD Lined Metal Containment Structure not evaluated further not added to media with  pathway to water
FRO 253 N/A Unknown TBD Dormant: Ready for Permanent Disposal STP Train Loop Outdoor TBD None cannot assess product unknown
FRO 246 N/A Water TBD Dormant: Temporarily Out of Service SW of NTP Outdoor TBD N/A not applicable water
FRO LUBE473 Diesel Fuel TBD Dormant: Temporarily Out of Service TBD Outdoor Double None negligible likelihood secondary containment
FRO 271 N/A Tire Life 2,000 Active Tire Bay Outdoor TBD None not evaluated further not added to media with  pathway to water
FRO 283 N/A Water TBD Disposed Turn Creek Spoil Outdoor TBD None not applicable tank status
FRO 284 N/A Water TBD Disposed Turn Creek Spoil Outdoor TBD None not applicable tank status
FRO 285 TBD Diesel Fuel 2,140 Active Near Dryer Outdoor Double None negligible likelihood secondary containment
FRO 286 TBD Glycerin 63,595 Active Gatehouse Outdoor Double None negligible likelihood secondary containment
FRO n/a TBD Diesel Exhaust Fluid 24,000 Active Outside LV Car Wash Outdoor Double None negligible likelihood secondary containment
GHO n/a 870 Waste Oil 1,892 Active Crane Shop Indoor Single Indoor negligible likelihood secondary containment
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Table B-1: Screening of Chemicals from FRO and GHO Storage Tank Databases

Operation ObjectID Equipment ID (in AX) Product Type )
GHO n/a 871 Waste Oil 1,892 Active Crane Shop Indoor Single Indoor negligible likelihood secondary containment
GHO n/a 864 Diesel Fuel 4,220 Active Dryer Outdoor Double negligible likelihood secondary containment
GHO n/a 91 Caustic Soda 40,000 Active Dryer Outdoor Double negligible likelihood secondary containment
GHO n/a 865 Optimer 83949 (floc) 37,474 Active Dryer Spray Shack Single negligible likelihood dry product, no reported release
GHO n/a 96 Waste Oil/Diesel Blend 90,000 Active East Spoil Outdoor Single not evaluated further not added to media with  pathway to water
GHO n/a 94 Prill 60 tonnes Active East Spoil Outdoor Single negligible likelihood dry product, no reported release
GHO n/a 92 Prill Active East Spoil Outdoor
GHO n/a 93 Prill Active East Spoil Outdoor Single negligible likelihood dry product, no reported release
GHO n/a Emulsion Active East Spoil/Raven Flats Outdoor not evaluated further not added to media with  pathway to water
GHO n/a 95 Emulsion 40,000 kg Active East Spoil/Raven Flats Outdoor Single not evaluated further not added to media with  pathway to water
GHO n/a 866 Aviation Fuel 4,600 Active Gate 66 Outdoor Double negligible likelihood secondary containment
GHO n/a Diesel Fuel 90,000 Active West Fuel Island not evaluated further not added to media with  pathway to water
GHO n/a Flocculant Mixed Active Clean Coal Loadout Indoor Indoor negligible likelihood secondary containment
GHO n/a 75 Diesel Fuel 225,000 Active Main Fuel Island - North Outdoor Single not evaluated further not added to media with  pathway to water
GHO n/a 76 Diesel Fuel 225,000 Active Main Fuel Island - South Outdoor Single not evaluated further not added to media with  pathway to water
GHO n/a 78 Gasoline 70,000 Active Main Fuel Island Outdoor Single not evaluated further not added to media with  pathway to water
GHO n/a 79 Propane 3,785 Inactive Main Fuel Island Outdoor Single not evaluated further not added to media with  pathway to water
GHO n/a Propane 1,892 Active General Office not evaluated further not added to media with  pathway to water
GHO n/a Propane 1,892 Active General Office not evaluated further not added to media with  pathway to water
GHO n/a Diesel Fuel Active North Fuel Island Outdoor not evaluated further not added to media with  pathway to water
GHO n/a 87 Diesel Fuel 4,220 Active Pit Control Outdoor Double negligible likelihood secondary containment
GHO n/a 867 Nalco 8882 45,000 Not Yet Active Plant Outdoor Double not applicable tank status
GHO n/a Diesel Fuel 40,000 Active Plant Double negligible likelihood secondary containment
GHO n/a 100 Gasoline 4,550 Active Plant Outdoor Double negligible likelihood secondary containment
GHO n/a 88 Kerosene 26,498 Inactive Plant Outdoor Single low to moderate likelihood for usedischarged into tailings ponds for use
GHO n/a 89 Kerosene 26,498 Active Plant Outdoor Single low to moderate likelihood for usedischarged into tailings ponds for use

GHO n/a 90 MIBC (Methyl Isobutyl Carbinol) 40,000 Active Plant Outdoor Double
negligible likelihood for storage, 
low to moderate likelihood for 
use

secondary containment for storage, 
discharged into tailings ponds for use

GHO n/a Flocculant Concentrate Active Plant Outdoor not evaluated further not added to media with  pathway to water
GHO n/a Flocculant Mixed Head Active Plant Outdoor not evaluated further not added to media with  pathway to water
GHO n/a 869 Diesel Fuel 567 Active Potable Building Indoor Single Indoor negligible likelihood secondary containment
GHO n/a 863 Antifreeze 63,494 Active Rail Loop Outdoor Double negligible likelihood secondary containment
GHO n/a Diesel Fuel 1,133 Active Room beside MCC room not evaluated further not added to media with  pathway to water
GHO n/a Waste Oil 22,899 Active Maintenance - Outdoor Outdoor not evaluated further not added to media with  pathway to water
GHO n/a 80 Waste Oil 32,000 Active Tank Farm Indoor Single Indoor negligible likelihood secondary containment
GHO n/a 81 Mobile Trans AST 30 (Lubricant Oil) 57,000 Active Tank Farm Indoor Single Indoor negligible likelihood secondary containment
GHO n/a 83 GX Extra 80W-140 32,000 Active Tank Farm Indoor Single Indoor negligible likelihood secondary containment
GHO n/a 84 Coolant 32,000 Active Tank Farm Indoor Single Indoor negligible likelihood secondary containment
GHO n/a 85 MoBil Delvac 1ESP-5W-40 32,000 Active Tank Farm Indoor Single Indoor negligible likelihood secondary containment
GHO n/a 82 Mobile Trans 30 32,000 Active Tank Farm Indoor Single Indoor negligible likelihood secondary containment
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Table C-1: Screening of Spills

CorpCode IncidentNum IncidentDate Location Location Description UTM E UTM N

t I l 

FRO 3831 March 13, 2018
Maxam Bulk 
Explosive Plant 
Site

North Loop pond discharge pipe 
under the Maxam Yard. 651097 5561122 215 Fording River Yes

At approximately 10:20am, discharge water from the North Loop Pond overwhelmed the discharge pipe underneath
the Maxam Yard and forced an estimated 10,000L of water to back up into the surface of the Maxam Yard. All water
migrated to an existing sump within the Maxam Yard and was pumped back to the South Tailings Pond.

DGIR: 174258 Water Treatment Pumpback water Ice on Ground 10000 Litres -(l) Pump water back to South Tailings Pond 10000 Litres -(l) 100% recovered negligible likelihood

FRO 4368 January 29, 2019 Maintenence
Warehouse/Maintenance Building  
its the pump room located by the 
diesel farm.

651314 5561725 166 Fording River Yes waste oil spill at the waste oil pump room BLDG 00032 During my safety tour around the diesel loading side I notice
oil on the ground.  stopped the safety tour and use the people in the group to help contain the oil.  18398 Oil/Petroleum Used Oil Rocky ground 500 Litres -(l) 10 Sq. Feet

BearsPaw was called in on Jan 29 with the vac 
truck to suck up the contained waste oil and the 
driver gave me the estimate of 500L and layed 
down soaker pads for the night of Jan 29 and 
BearPaw will be back on Wednesday to clean up 
soaked pads and clean up the pump room.  

500 Litres -(l) 100% recovered negligible likelihood

FRO 4515 February 23, 2019 NPA

Mid-eastern portion of the North 
Swift Spoil (please note that the 
coordinates provided are 
approximate only)

649999 5565075 754 Fording River Yes

Approximately 4,013 BCM of the Morrisey Formation (MF) was unintentionally mined between February 23rd and
24th in the south end of Lake Mountain Pit. This material was hauled to the two lower east portions of the Swift North
Spoil. Within the same time period 50,576 BCM of non-PAG material was hauled to the same spoil, MF is
approximately 7% of this. In total these spoils have ~622,000 BCM of non-PAG material, the material mined from the
the MF is 0.01%. At this time these spoils are intended to contain 27.6 BCM of non-PAG. This event occurred due
to a gap in the understanding of the geology in the south end of Lake Mountain Pit, as well as the complex faulting in
the area. Three samples of the MF were collected April 4th and sent to GHO for laboratory fizz testing. This test is
non-negative in nature, that is if the samples fizzed the material would be non-PAG, but if they were to fizz the result
would be inconclusive. None of the three collected samples fizzed, and additional testing is required. The samples
were collected on April 11th, and the results have not et been determined. The exposure of the MF was discovered
on March 8th by geology. Initial inspections of the exposed face indicated that it had not been excavated, however
subsequent reviews (initiated March 28th) showed that it was. This incident was brought to the attention of ENV via
spill report on April 4, and EMPR via verbal discussion during meetings in Victoria on April 3rd (formal notifications
were sent April 11).

190-049 Other Other Solid 
(describe)

Morrisey Formation 
(potentially PAG) 
note that the units 
are BCM (not 
available in drop 
down).

Waste Rock in Pit 
or Storage 4013 Litres -(l)

Upon initial review by a QP it has been determined 
that if the results of the ABA conclude that the 
mined portion of the MF are PAG it is currently 
combined with enough non-PAG in the spoil that 
their is minimal risk for ML/ARD to occur. No 
additional clean up actions have been taken.

4013 100% recovered negligible likelihood

FRO 4567 May 29, 2019
Maxam Bulk 
Explosive Plant 
Site

Maxam Sump line to South 
Tailings Pond 651077 5560984 203 Fording River  Yes

The temporary line that pumps our Maxam Facility effluent from the Maxam Sump to the South Tailing Pond was not
adequately pumping all the effluent as the pump was at too low of an idle. As a result the sump overflowed into a
nearby ditch. The ditch was immediately pumped down and is no longer overflowing. Estimated volume of effluent
was 500 Litres.  EMBC was notified at 13:00 (DGIR#190-676).

DGIR # 190-676 Process 
Water/Solutions Process Water Sump 500 Litres -(l) Increase pumping capacity to pump down overflow 

effluent in nearby ditch. 500 Litres -(l) 100% recovered negligible likelihood

LCO-UFR 3529 July 7, 2019 Pits Pits - Mount Michael 659969 5537822 1849 Line Creek Yes 60 truck had a brake cooler line get damaged by a rock the tire kicked up. Approx 40 liters was captured and rest
went to ground spread out over a few KM of haul road. 191156 Alcohol 

(noncombustible) Propylene Glycol Rocky ground 508 Litres -(l) 112 Sq. Metres Scraped up and hauled to the landfarm blue bins.  508 Litres -(l) 100% recovered negligible likelihood

FRO 4737 September 2, 2019 In - Pit Fuel 
Islands

Tank Farm beside the Warehouse 
& Facilities Maintenance Shop 651274 651274 139 Fording River Yes

Approximately 150L of Dyed Diesel overflowed from the Drainage Containment tank at Diesel Farm. Seaboard
drivers contained the spill with soaker pads from the Spill Kit at the Fuel Island and reported the spill immediately after
to Warehouse Supervisor. 

191873 Oil/Petroleum Diesel Fuel Soil 150 Litres -(l) 500 Sq. Feet
Contractors contained spill with containment 
booms. Vac truck used to clean up excess fuel 
around Diesel Farm.

150 Litres -(l) 100% recovered negligible likelihood

FRO 3841 March 14, 2018
Maxam Bulk 
Explosive Plant 
Site

North Loop Pond discharge pipe 
under the Maxam Yard 651097 5561122 215 Fording River Yes

At approximately 17:40, discharge water from the North Loop Pond overwhelmed the discharge pipe underneath the
Maxam Yard and forced an undetermined amount of pond water to back up into the Maxam Yard. All water was
contained within the Yard and was pumped to the permitted discharge location for the North Loop pond which is
located on the south end of the Maxam Yard. Final spill volume updated to 8,900 litres.

DGIR # 174283 Process 
Water/Solutions Discharge Water Ice on Water 8900 Litres -(l) Sq. Metres Pump overflow water to the permitted North Loop 

Pond discharge location. 10000 Litres -(l) 112% recovered negligible likelihood

FRO 4225 November 10, 2018 North Yard North Yard   50.11'13" / 
114.52'41" 651332 5562359 155 Fording River Yes

Zoomboom operator was offloading a tote of Tire Life in 928G in the north yard. When placing the tote in that
location the forks of the zoomboom punctured the back tote of Tire Life (AX 284178) approx 1050 L onto the ground.
Called my supervisor  Then the operator started to control the spill.  

182888 Other Other Liquid 
(describe) Tire Life Ice on Ground 1225 Litres -(l) 5 Sq. Metres

contain and clean up. dispose of absorbent pads 
sand booms, remove top layer of soil and dispose 
in landfarm

1500 Litres -(l) 122% recovered negligible likelihood

FRO 4361 January 29, 2019 Shovel 5 Eagle pit by 5 shovel 654050 5563366 482 Clode Creek Yes Supervisor drove up to 4 drill and noticed that its compressor had spilled approx. 200L of hydraulic oil. mechanical in
nature but supervisor is not certain on the reason for the spill. DTIR183973 Oil/Petroleum Compressor Oil Ice on Ground 200 Litres -(l) 2 Sq. Metres cover area in crush and dirt to absorb, and haul 

crush to landfarm 350 Litres -(l) 175% recovered negligible likelihood

FRO 3579 October 6, 2017 Spoils 8 stock to 9 stock. 651739 5562654 338 Eagle Creek No Right front boarding walkway broke free and rolled underneath the haul truck. It was then driven over, the walkway
flipped up and then punctured the radiator line causing a coolant spill to ground. 172304 Mixture Ethylene Glycol 

and Water Rocky ground 750 Litres -(l) 1 Hectares Spill pads and Socks. Berm was created to contain 
the spill. Antifreeze low likelihood

FRO 3696 December 20, 2017
Warehouse/Main
tenance Building 
(XXXX)

Warehouse/Maintenance Building 
Bay 63 651365 5561809 198 Fording River Yes Bay 63 underground heating pad heating system took 800L of automotive antifreeze, to top it up. DGIR173235 Alcohol 

(noncombustible)

Ethylene Glycol 
(antifreeze/coola
nt)

Rocky ground 800 Litres -(l) Under investigation Antifreeze low likelihood

FRO 3771 February 1, 2018
Warehouse/Main
tenance Building 
(XXXX)

Tire Bay Pad 651363 5561809 195 Fording River Yes The heating system at the tire bay concrete pad was topped up with 100Ltrs of glycol. it is suspected there is a leak
within glycol lines. It is leaking approx.  2.3Ltrs per day. Last time it was topped up was Dec 21 2017. DGIR173792 Mixture Ethylene Glycol 

and Water 100 Litres -(l) No cleanup actions at this time. The area of the pad 
suspected of leaking has been isolated. Antifreeze low likelihood

FRO 3846 March 22, 2018 Lake Mountain 
Pit Lake Mountain Pit 650282 5564111 422 Fording River Yes Worker was driving 538 HT when the truck came to a stop . It wasn't until then that the worker noticed that the truck

lost all of the coolant. DGIR 174 370 Alcohol 
(noncombustible)

Ethylene Glycol 
(antifreeze/coola
nt)

Rocky ground 300 Litres -(l)
contaminated soil taken to landfarm, soaker pads 
and spill pool will be disposed of in proper 
contaminates bin.

Antifreeze low likelihood

FRO 3885 April 19, 2018 Eagle 6 1850 Spoil 654052 5563093 746 Clode Creek No A coolant line ruptured causing a spill to ground. A spill pool was deployed and contaminated ground put into a pile. 180263 Alcohol 
(noncombustible)

Ethylene Glycol 
(antifreeze/coola
nt)

Rocky ground 175 Litres -(l)
Spill pool deployed. Contaminated ground scrapped 
and piled up. Contaminated material taken to the 
land farm. 

Antifreeze low likelihood

FRO 3886 April 21, 2018 Swift Swift 649724 5561588 1217 Fording River Yes 669 HT was getting loaded at the shovel , when another operator noticed the truck was leaking coolant. DGIR 180284 Alcohol 
(noncombustible)

Ethylene Glycol 
(antifreeze/coola
nt)

Rocky ground 683 Litres -(l)
spill pools placed, soaker pads in place and once 
the truck is moved the contaminated soil wilkl be 
taken to the land farm

Antifreeze low likelihood

FRO 3927 May 16, 2018 Swift Swift 7 shovel area 649721 5561586 1219 Fording River Yes Coolant pipe was crushed on a 980 HT #952 resulting in a spill to ground. It is unknown how the line was crushed. DGIR180625 Alcohol 
(noncombustible)

Ethylene Glycol 
(antifreeze/coola
nt)

400 Litres -(l)
Pool and drums were placed under the haul truck to 
catch the coolant. Soaker pads were placed for the 
coolant spilled on the pit floor

Antifreeze low likelihood

FRO 3944 May 27, 2018 Eagle 6 Eagle 6 654052 5563081 758 Clode Creek No Radiator cracked in HT 533 180761 Alcohol 
(noncombustible)

Ethylene Glycol 
(antifreeze/coola
nt)

Rocky ground 700 Litres -(l) Absorbent pads, RT to dig up contaminated 
material Antifreeze low likelihood

FRO 3987 June 21, 2018 Swift 6 Shovel 649724 5561588 1217 Fording River Yes HT 670 working in Swift, spill approx. 400L of coolant onto rocky ground/mud in 6 shovel area. A weld in the manifold
caused the failure. 181-063 Alcohol 

(noncombustible)

Ethylene Glycol 
(antifreeze/coola
nt)

Rocky ground 400 Litres -(l) Spill pads placed down. Will get a scraper to dig up, 
put into barrels and taken to hazardous waste Antifreeze low likelihood

FRO 4038 July 16, 2018 Eagle 6 Eagle 6 - 1910 Clode Spoil 654071 5563082 753 Clode Creek No 583 HT was hoisting his box to dump load on the spoil when his upper rad hose failed. 181373 Alcohol 
(noncombustible)

Ethylene Glycol 
(antifreeze/coola
nt)

Rocky ground 350 Litres -(l)
Contaminated material scraped into a pile with a 
dozer - staked by supervisor - will be transferred to 
hazardous waste disposal in the morning  

Antifreeze low likelihood

FRO 4256 November 22, 2018 Tire Bay Pad

Tire Bay

GPS location of exact spill was 
guessed based on Tire Bay Pad 
location.

651395 5562073 204 Fording River 
Side Channel Yes Worker went to check the glycol tank amount and noticed that it was significantly low. It was determined that a under

ground glycol line, for the tire pad had ruptured. 183030 Alcohol 
(noncombustible)

Ethylene Glycol 
(antifreeze/coola
nt)

Rocky ground 355 Litres -(l) Glycol spill is under the tire pad, no clean up action 
possible Antifreeze low likelihood

FRO 4281 December 6, 2018 Lake Mountain 
Pit

Lake Mountain Pit Reach 4 spoil
50.215940, -114.8957001 650128 5564625 641 Fording River Yes Coolant hose broke on HT 545 183222 Alcohol 

(noncombustible)

Ethylene Glycol 
(antifreeze/coola
nt)

Rocky ground 100 Litres -(l)
Truck stopped, pool placed under leak. Material 
taken to the landfarm on Dec 12 once the truck 
was able to be moved. 

Antifreeze low likelihood

FRO 4369 January 30, 2019 Lake Mountain 
Pit Lake Mountain Pit 650091 5563844 656 Lake Mountain 

Creek Yes HT 547 blew a lower radiator hose, spilling antifreeze. 183985 Alcohol 
(noncombustible)

Propylene Glycol 
(non-toxic 
antifreeze/coolan
t)

Ice on Ground 80 Litres -(l) 2 Sq. Metres

antifreeze was mostly contained with a pool, 
however repairs to the equipment are underway in 
order to move the machine, to perform cleanup 
which will be done with a vac truck., 

Antifreeze low likelihood

FRO 4424 March 6, 2019 Lake Mountain Lake Mountain Pit 649196 5565134 1562 Fording River Yes Haul truck 571 became stuck in some soft ground and sheared off a 3 inch coolant hose. 184432 Alcohol 
(noncombustible)

Ethylene Glycol 
(antifreeze/coola
nt)

600 Litres -(l) Truck is still stuck. Antifreeze low likelihood

FRO 4490 April 8, 2019 Swift 1885 1885 Swift Spoils 649449 5565124 1311 Fording River Yes Piston on Haul truck 673 Blew while pulling away from the berm at 1885 Swift Spoil. DGIR 190083 Alcohol 
(noncombustible)

Ethylene Glycol 
(antifreeze/coola
nt)

Mud 100 Litres -(l) spill pads and spill pool placed around area. Haul 
truck is currently parked on top of spill. Antifreeze low likelihood

LCO-UFR 3623 September 14, 2019 Pits Pits - Mount Michael 659846 5537437 1940 Line Creek Yes
70 truck was empty traveling from the BRN spoil back up the MTM haul road to 2 shovel when a coolant line failed
causing a 346 liter coolant spill. Soaker pads were used underneath the truck but the majority of the spill was spread
for appox 1.5km up the haul road. 

192-032 Mixture Ethylene Glycol 
and Water Rocky ground 368 Litres -(l) 5000 Sq. Feet Soaker pads used under truck. Barell placed 

underneath truck. 75 Litres -(l) Antifreeze low likelihood
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FRO 4796 September 27, 2019 Swift Marshalling 
Area SWIFT MARSHALLING AREA 649720 5561591 1222 Fording River Yes

LOADER WAS LEAVING SHOP TOWARDS SWIFT PIT, WHEN IT WENT DOWN FOR COOLANT LEAK,
MECHANIC WAS DISPATCHED TO SCENE AND FOUND THAT RADIATOR CAP WAS INSTALLED
IMPROPERLY. RE INSTALLED RAD CAP AND RELEASED AFTER COOALNT WAS TOPPED UP. LOADER
THEN PROCEEDED TO SWIFT PIT WHEN IT WENT DOWN AGAIN FOR COOLANT LEAK. MECHANIC WAS
DISPATCHED AND FOUND THAT THE SIGHT GLASS ON THE TOP COOLANT TANK HAD BLOWN OUT.
ALSO FOUND THAT THE WATER PUMP WAS LEAKING OUT OF THE SEAL AND THERE WAS AN BLOWN
COOLANT LINE THAT FAILED FROM ROTTING. 

192188 Mixture Ethylene Glycol 
and Water Gravel 227 Litres -(l) 0 Sq. Feet

THERE WAS NO COOLANT LEFT IN LOADER 
AT DOWN SITE, THE COOLANT WAS 
DISPERSED OVER APPROXIMATELY 2.5 
KILOMETERS OF ROAD. THERE WAS NO 
EVIDENCE OF SPILL ANYWHERE ON THE 
ROAD, AS IT WAS RAINING/SNOWING AND 
THE GRADERS HAD ALREADY BEEN OVER 
SPILL LINE. 

0 Litres -(l) Antifreeze low likelihood

FRO 3659 October 25, 2017 Turnbull Turnbull near the old clode fuel 
island. 651284 5565166 108 Fording River Yes

While clearing space in the soil treatment facility, 6m3 of soil from the soil treatment facility that did not meet the
allowable discharge requirements was discharged. The exceedance was overlooked prior to disposal. All parameters
were below the BC Contaminated Sites Regulation except for benzene, which was sampled at 35 mg/kg with a limit of
25 mg/kg. This was discovered on November 23 while going through data. The incident has been reported as a spill
to EMBC and as a non-compliance to the MOE. The soil was placed in an active mine location within FRO’s
allowable discharge locations referenced in Appendix B of our EMA Refuse Permit. On October 25 and 26, 2017, 11
other remediated piles that met the BC Contaminated Sites Regulation Discharge Criteria, summing an estimated
230m3, were discharged to the same location. The discharge location is sitting on approximately 80m of spoil
material, and approximately 200m E of the Turnbull South Pit, which is now the Turnbull South Pit Tailings Storage
Facility. The piles at the discharge location are not distinguishable from each other, and the contaminated soil pile is
estimated at <3% of the total discharge pile, which is why recovery of the pile in question is very low. 

172984 Other Other Solid 
(describe)

Discharge of soil 
contaminated with 
hydrocarbons from 
previous spill (from 
a previous 400L 
hydraulic oil spill)

Rocky ground 6000 Litres -(l) No clean up actions were possible. The pile was 
cleaned up from a previous spill. Contaminated Soil not evaluated further

FRO 3972 June 12, 2018 Eagle 6 5 Shovel Marshalling area in 
Eagle N 654058 5563093 744 Clode Creek No

07:00 June 12 a coolant spill of approx 120L at 5 shovel marshalling area was found by the Eagle N pit supervisor.
The spill was captured in a pool, with some on the ground with spill pads, left by the previous shift. The actual time
and date of spill is UNKNOWN.  Details of incident is UNKNOWN. 

180-955 Other Other Liquid 
(describe) Coolant Rocky ground 120 Litres -(l) Coolant was found pooled, and with spill pads. It will 

be barreled and taken to hazardous waste. Coolant low likelihood

FRO 4360 January 26, 2019 North Yard 6 Shovel 649710 5560896 1135 Fording River Yes Cap on Coolant was wore out, causing it to blow out. Spilling approximately 250 L onto the pit floor. 183-939 Other Other Liquid 
(describe) Coolant 250 Litres -(l)

Pool & Pads placed down. Scraper to come and 
scoop up all material, barreled and taken to 
hazardous waste

Coolant low likelihood

FRO 3570 September 28, 2017 Eagle 6 Eagle South 2 654071 5563082 753 Clode Creek No Failed hydraulic hose on 5 Drill 172211 Oil/Petroleum Diesel and 
Hydraulic Oil Rocky ground 400 Litres -(l) 1 Sq. Feet Contaminated soil taken to landfarm Diesel and Hydraulic 

Oil low likelihood

FRO 3957 April 9, 2018 South Tailings South Tailings Pond - south end 652126 5560400 534 Fording River Yes

The excavator was tramming in open water, approximately 3 to 4 metres deep, towing the fuel barge out to refuel the
dredge. When the excavator arrived at the dredge, Pat got out to untie the fuel barge rope from the excavator. The
excavator drifted forward under momentum on open water. Evidence shows there was direct interaction with the
dredge cable and the excavator was very close to the dredge cutting head. There was also direct evidence of
interaction with a rope, however the origin of the rope is unknown. Evidence shows that Pat got back inside the
excavator cab and may have reacted to being in contact with the cable and in close proximity to the cutting head. The
excavator cab and boom turn left and the tracks are pointing to the right towards to dredge. There was a spill of
hydraulic oil and diesel fuel to the South Tailings Pond. 

DGIR180126 Oil/Petroleum Diesel and 
Hydraulic Oil Other 360 Litres -(l)

There was no visible sheen on the pond and no 
recovery of oil and fuel from the pond. The pond 
has no surface discharge and water is recycled to 
the washplant, so no impacts to the receiving 
environment are anticipated. The spilled oil and fuel 
to ground were captured with a tarp and cleaned up 
with spill pads and booms. These were disposed at 
the waste Transfer station and taken off site.

Diesel and Hydraulic 
Oil low likelihood

FRO 3588 October 13, 2017 Eagle 6 Eagle 6 north by 8 shovel 654052 5563093 746 Clode Creek No Haul truck 674 drove over a rock puncturing the diesel fuel tank causing a spill at eagle 6 north 8 shovel. DGIR172376 Oil/Petroleum Diesel Fuel Rocky ground 4000 Litres -(l) 100 Sq. Feet Hoe, Scrapper and grader picking up contaminated 
soil and taking to land farm. Diesel Fuel low likelihood

FRO 3676 December 8, 2017 Eagle 6 Eagle 6 654046 5563093 747 Clode Creek No

The 955 dozer was was operating in the 3 shovel area. The operator was cleaning waste off of the N11-0n1 coal. He
was pushing towards the east. He called the excavator operator that was working below him and told him that he was
going to change the angle of push and then backed and rolled the dozer onto his left hand side. This resulted in a spill
of hydraulic oil and diesel fuel to the ground.

173099 Oil/Petroleum Diesel Fuel Rocky ground 800 Litres -(l) 20 Sq. Feet Once the dozer is removed from the area will need 
to remove all contaminated soil/ coal Diesel Fuel low likelihood

FRO 3731 January 11, 2018
Maxam Bulk 
Explosive Plant 
Site

Maxam Bulk Explosive Plant Site 651098 5561122 216 Fording River Yes
The on site Seaboard driver was taking a load of diesel to Maxam bulk plant. While transferring product from tanker
to tank, the driver failed to put on Velcro hose straps to ensure the camlocks were secured, the result was a flex hose
coming off the fitting and spilling approx. 2500 liters of fuel onto the ground.  

173443 Oil/Petroleum Diesel Fuel Asphalt 2500 Litres -(l) Sq. Metres

contacted BPI and RBW for clean up.  BPI vac 
sucked the diesel and placed in totes for offsite 
shipment. Transcendent scraped snow, and placed 
diesel contaminated snow in WWC.  RBW 
provided bins for the used spill pads and Vallen 
restocked the spill pads that day. 

Diesel Fuel low likelihood

FRO 3960 June 6, 2018 In - Pit Fuel 
Islands Bridge Fuel Island 653612 5562775 1119 Clode Creek No Operator was fueling 543 HT when the overflow switch didn't kick in. Causing 100L of Diesel fuel to spill out. 180-879 Oil/Petroleum Diesel Fuel Rocky ground 100 Litres -(l) Spill pads placed, and picked up. Scraper picked up 

soiled material and brought to land farm Diesel Fuel low likelihood

FRO 4030 July 11, 2018 Rail Loop Rail Loop 651315 5561305 304 MS Ponds 
Discharge No Spill of diesel to water at North Loop Pond. Spill originated from a diesel water pump that had no secondary

containment DGIR 181317 Oil/Petroleum Diesel Fuel Water 5 Litres -(l) 50 Sq. Metres Diesel Fuel low likelihood

FRO 4071 August 7, 2018 Eagle 6 Eagle 6 - Pushback 654070 5563094 742 Clode Creek No A previously repaired steel elbow on Fuel truck 530 cracked causing approx. 2000L of diesel fuel to spill to ground. DGIR 181651 Oil/Petroleum Diesel Fuel Coal in Pit or 
Stockpile 2000 Litres -(l)

Fuel truck 530 was full when failure occurred, haul 
trucks filled up off the tank to minimize the amount 
spilled.  Spill was contained with a coal berm while 
determining best means of clean up. 

Diesel Fuel low likelihood

FRO 4157 October 2, 2018 Eagle 6 Eagle 6 654058 5563093 744 Clode Creek No Hose ripped off of fuel tank of 1925 fuel station (north) and proceeded to spill approx. 300L 182390 Oil/Petroleum Diesel Fuel Coal in Pit or 
Stockpile 300 Litres -(l) 20 Sq. Feet Diesel Fuel low likelihood

FRO 4241 November 16, 2018 Swift Pit Swift 649490 5561532 1420 Fording River Yes Tire blew on HT668 causing debris to hit the fuel tank resulting in 250 L of Diesel spilled onto the ground 182-957 Oil/Petroleum Diesel Fuel Rocky ground 250 Litres -(l) Spill pads, boom, and pools placed down. To be 
scraped up and taken to Landfarm on nightshift Diesel Fuel low likelihood

FRO 4257 November 25, 2018 Tire Bay Pad Tire Bay yard 651424 5562098 239 Fording River 
Side Channel Yes Tire Manipulator was idling and when the operator approached, he noticed diesel underneath it. Later discovered that

the fuel filter had split. 183062 Oil/Petroleum Diesel Fuel Gravel 150 Litres -(l) Absorbent pads.  Contaminated material to be 
scraped up and taken to landfarm. Diesel Fuel low likelihood

FRO 4315 December 22, 2018 Bridge Fuel 
Island

Bridge fuel island
50.1961965, -114.8484685 653560 5562660 1237 Cl Sucker trailer to suck up ice  and pick up 

contaminated ice. Diesel Fuel low likelihood

FRO 4523 April 28, 2019 Fuel Island 
South

Fuel Island South
50.188
-114.8806

651292 5561685 154 Fording River Yes
Over flowing of fuel truck 502 By watch ing video footage worker was filling up fuel truck and set the auto sill lock on.
While out of camera the operator didnt notice that the fuel was spray out the top of the truck and all over the lube
island slab,

190318 Oil/Petroleum Diesel Fuel Rocky ground 300 Litres -(l) 3 Sq. Metres absorbal Steam off pad Build berms Sucker truck 
Scraped to land farm Diesel Fuel low likelihood

FRO 4530 May 5, 2019 Swift Swift 649848 5563990 826 Lake Mountain 
Creek Yes Fuel truck sprung a leak near 4 shovel @ 7:10 AM.  Approximately 100L spilled. DGIR 190388 Oil/Petroleum Diesel Fuel Other 100 Litres -(l) Fuel pads put down.  Berm created.  Contaminated 

soil will be taken to land farm. Diesel Fuel low likelihood

FRO 4662 July 28, 2019 Swift 1885 Spoil Swift 1885 spoil 649726 5561591 1216 Fording River Yes During recovery of haul truck 525 after suspension failure worker was cutting tie rod off ht525 before completely
cutting through tie rod broke free falling and swing striking worker in the right leg. DGIR 191412 Oil/Petroleum Diesel Fuel Waste Rock in Pit 

or Storage 900 Litres -(l) BPI was called in to clean up area of spill with a 
Vac Truck WO 604962 Diesel Fuel low likelihood

FRO 4732 August 30, 2019 In - Pit Fuel 
Islands

SOUTH TANK FARM PUMP #2

PIN DROP INDICATES
50.1882330 / -114.8807167

651283 5561709 138 Fording River Yes

FUEL TRUCK OPERATOR WAS FUELLING UP SRVC511 AT #2 FUEL ISLAND SOUTH OF HEAVY DUTY
SHOP. OPERATOR WAS IN PROGRESS OF FUEL ISLAND WHEN HE GOT CALLED AWAY FROM PUMP.
OPERATOR LEFT FUEL NOZZLE UNATTENDED AND THE FUEL KICKOUT DID NOT WORK TO SHUT FUEL
OFF ONCE TANK WAS FULL. OPERATOR SEEN FUEL SPILLING ONTO GROUND AND GOT BACK TO
EQUIPMENT TO SHUT OFF NOZZLE. FOREMAN WAS NOTIFIED AND SCENE WAS FROZEN FOR
INVESTIGATION.

191844 Oil/Petroleum Diesel Fuel Concrete Floor/Pad 250 Litres -(l) 400 Sq. Feet

quick response with grey soaker pads to contain 
pool flow, approximately 80 pads were used, as well 
as 10 bags of spill absorbant to soak up fuel on 
ground. absorbant and pads were disposed of in 
soil bin. 

248 Litres -(l) Diesel Fuel low likelihood

FRO 4734 August 31, 2019 Eagle 4 Eagle 4 654985 5562198 1666 Clode Creek No 3 loader fuel leak 191861 Oil/Petroleum Diesel Fuel Gravel 100 Litres -(l) contaminates shoveled and brought to land farm Diesel Fuel low likelihood

FRO 4754 September 10, 2019 Castle South Castle South Foxtrot road Drill pad 
3469 655731 5557188 2164 Greenhouse 

Side Channel Yes Foraco drill rig 106 Supervisor identified some sheen on the Castle ridge road and at the 106 drill pad 3469 on Foxtrot
road DGIR 191970 Oil/Petroleum Diesel Fuel Gravel 50 Litres -(l) Hectares Soaker pads put down in heavy pooling areas Diesel Fuel low likelihood

FRO 4222 November 7, 2018 Lake Mountain 
Pit NE corner of pit floor - 8 Shovel 650347 5564091 365 Fording River Yes While filling 21 EX with Diesel Exhaust Fluid, the fitting on the nozzle broke. Causing Approximately 10 L to spill onto

ground. 182-841 Other Other Liquid 
(describe)

DEF - Diesel 
Exhaust Fluid Mud 10 Litres -(l) Valve off, spill pads down. To be scooped up, 

barreled and taken to hazardous waste. Diesel fuel (exhaust) low likelihood

FRO 4553 May 19, 2019 Heavy Duty 
Shop HD Shop - outside 58 Bay 651221 5561967 80 Fording River 

Side Channel Yes Moving a plastic container of DEF with a forklift and container was punctured 190559 Other Other Liquid 
(describe)

Diesel Exhaust 
Fluid Gravel 500 Litres -(l)

Supervisor has contained spill and is contacting 
Environmental department for guidance on clean 
up

Diesel fuel (exhaust) low likelihood

FRO 4124 September 8, 2018
Warehouse/Main
tenance Building 
(XXXX)

Warehouse/Maintenance Building 651365 5561811 197 Fording River Yes

Lube Truck Driver attempted to fill lube truck from lube station. upon activation of the pump, grease pumped through
an opened pressure release bypass valve, overfilling the drum reservoir & spilling onto the ground. Previous unknown
worker left pressure release valve open in error. upon interview it was determined the incident occurred between 3pm
on 09/07/18 and 10 am on 09/08/18 according to lube truck drivers that use the area. 

182090 Other Other Liquid 
(describe) Dyno gear grease Concrete Floor/Pad 100 Litres -(l) Bearpaw will be cleaning up grease Dyno gear grease low likelihood

FRO 3913 May 10, 2018 Swift Swift Creek Soil Salvage at Swift 
Creek Sediment Ponds 649726 5561591 1216 Fording River Yes

Residual hydrocarbons were washed from a pump contained within secondary containment at the Swift Creek Soil
Salvage. The secondary containment was overwhelmed with the previous nights rain and water overflowed the
containment and caused a sheen within the sump that the pump was within. There was no connection to the Fording
River or the sediment pond system. The total volume was described as residual and less than 100 mL.

DGIR180569 Oil/Petroleum Engine Oil Water 0.1 Litres -(l) 5 Sq. Feet

Used soaker pads to capture any hydrocarbons in 
the visible sheen. Plan to install a small boom at 
discharge of sump to capture any residual 
hydrocarbons if sum discharges to Swift Creek.

Engine Oil negligible likelihood

FRO 4537 May 3, 2019 Cataract Creek 
Sediment Ponds Cataract Creek Sediment Ponds 652467 5557529 7.3 Cataract Creek No

Additional testing for antiscalant effects of varying concentrations was conducted on May 3, 2019 at GH_CC1
(Cataract Creek Sediment Ponds Decant). The preliminary result of the 48hr pass/fail D. magna single concentration
test resulted in 77% mortallity which is in exceedance of permit 107517 limits for allowable tox effects. (limit 50%)

DGIR190423 Other Other Solid 
(describe) calcite percipitate Water 1 Litres -(l) Exceedance - D. 

magna toxicity test not evaluated further

FRO 3937 May 7, 2018
Wastewater 
Treatment 
Facility

Waste Water Cell permitted 
discharge. 651188 5560969 313 Fording River Yes

The monthly scheduled sample taken at the permitted discharge location of the Waste Water Cells (E296351)
resulted in an Extractable Petroleum Hydrocarbons (EPH) exceedance of 58.9 mg/L (limit 15 mg/L). The finding
occurred the evening of May 22nd when the results were received. Exceedance is presumed to be contributed to an
addition of a large volume of a water and mineral oil mixture on May 3rd. The morning of May 22nd the waste water
cell was skimmed. 

DGIR180707 Other Other Liquid 
(describe)

Extractable 
Petroleum 
Hydrocarbon

Other 1 Litres -(l)
None taken as exceedance was found after the cell 
stopped decanting. The permitted discharge of the 
cell is into the South Tailings Pond.

Exceedance - EPH or 
TEH not evaluated further
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FRO 4000 June 5, 2018
Wastewater 
Treatment 
Facility

Wastewater Treatment Facility 651185 5560972 310 Fording iver Yes Permit 424 Exceedance of Total Extractable Hydrocarbons limit. Limit of 15 mg/L, result was 15.2 mg/L. DGIR 181164 Other Other Liquid 
(describe)

Extractable 
Petroleum 
Hydrocarbon

Other 1 Litres -(l)
Wastewater cells were skimmed by BPI on June 
29th. The hydrocarbon layer was taken off of the 
cells. 

Exceedance - EPH or 
TEH not evaluated further

FRO 3995 June 21, 2018 UFR1 Tank Farm Oil Water Separator 651337 5561976 136.4 Fording River Yes Exceedance of Total Extractable Hydrocarbon Permit 424 Limit at Oil Water Separator 2 during routine sampling.
EPH result was 28.4 mg/L, while the limit is 15 mg/L. DGIR 181139 Other Other Liquid 

(describe)

Extractable 
Petroleum 
Hydrocarbon

Other 1 Litres -(l) OWS was fully cleaned out by BPI on June 28th 
2018 upon receiving results. 

Exceedance - EPH or 
TEH not evaluated further

FRO 4596 May 29, 2019 South Tailings Waste Water Treatment Cells 651202 5560914 310 Fording River Yes Permit 424 non-compliance due to an exceedance of permitted concentration of total extractable hydrocarbon as
discharge from the wastewater treatment cells. 190808 Other Other Liquid 

(describe)

Extractable 
Petroleum 
Hydrocarbon (mg/L)

Other 148 Litres -(l) Exceedance - EPH or 
TEH not evaluated further

FRO 4250 November 1, 2018 Turnbull Tailings 
Storage Facility

Turnbull-FRO TSTSF
Location: Fording River 
Operations (FRO) Turnbull South 
Tailings Storage Facility (TSTSF) 
[50.217532, -114.875784]

651542 5564977 367 Fish Pond Creek Yes WLC AWTF 424 - NC – November 1, 2018 Disposal of liquids above hazardous waste selenium criteria at FRO
TSTSF DGIR 182902 Water Treatment Pumpback water Other 51000 Litres -(l) 51 Sq. Metres Exceedance - selenium not evaluated further

FRO 4743 August 26, 2019 Lake Mountain 
Pit Lake Mountain Pit 650762 5564075 20 Fording River Yes

A blast was initiated in the southeast portion of the Lake Mountain Pit at Fording River Operations on August 26,
2019. The initial review of drone video on August 27, 2019 identified one hole that had rifled and it appeared that
three pieces of fly rock had landed in the Fording River. Field inspections identified two of the fly rocks and no
indication of any other issues resulting from the blast. The fly rock was reported as a spill to EMBC at 12:15 on
August 27, 2019. It was also reported through email to the B.C. Ministry of Energy, Mines, and Petroleum
Resources, the B.C. Ministry of Environment and Climate Change Strategy, the B.C. Ministry of Forestry, Lands,
Natural Recourses Operations and Rural Development, the Ministry of Environment and Climate Change Canada,
the Department of Fisheries and Oceans Canada, and the Ktunaxa Nation Council.

191804 Other Other Solid 
(describe) Fly Rock Water 5 Litres -(l) No clean-up required/needed. Fly Rock not evaluated further

FRO 4224 November 9, 2018 General Office 
Parking Lot

General Office Parking Lot  
N556180 E651493 651483 5561827 309 Fording River Yes Contractor (High'r expectations) was pre-heating a foam resin BASF product ( wall tight) in their cube truck vehicle

while enroute to project location when a valve accidentally slipped into the open position. 182876 Other Other Liquid 
(describe)

BASF product- 
foam resin (Wall 
Tight)

Ice on Ground 20 Litres -(l) 1 Sq. Metres

spread absorbent & kitty litter to contain spill, 
scraped up top icey layer of ground as well as 
absorbent and bailed all contaminated substrate 
into pails, Sprayed the area with a decontamination 
fluid and cleaned the truck off..

Foam Resin low likelihood

FRO 4238 November 15, 2018 Rail Loop Rail tracks by our orange tank, 
side spray area 651614 5560998 652 Fording River Yes

The spray system for the train cars had an "eye" fuse go on the system that starts the spray it thought it was blocked,
initiating the automatic spraying system, during this a solenoid valve pipe was cracked, causing the food glycerine to
spray out 1170 litres on to the ground.   COORDINATES : 5560999N, 651613E, 1640.2

182-942 Other Other Liquid 
(describe)

Food Grade 
Glycerin Rocky ground 1170 Count Combo truck to wash and vacuum the free water / 

glycerine and snow in the area. Food Grade Glycerin low likelihood

FRO 4341 January 12, 2019 Castle North Castle North 654759 5558953 2178 Kilmarnock 
Creek No

Drain valve for the front spray bar was left open by day shift, night shift worker went up to fill the drill and did not
realize the valve was open. As the truck was filling the drill the worker did not notice the water coming out of the valve
until it was almost done filling. 

183759 Other Fresh Water from water trees on 
FRO site Ice on Ground 180 Litres -(l) Water absorbed into the ground and mixed with 

melting snow/ice. Fresh water not evaluated further

FRO 3571 September 28, 2017 Eagle 6 Eagle 6- Pushback 654076 5563094 740 Clode Creek No 7 Loader blew possibly a Hydraulic line or cylinder resulting in a spill of hydraulic oil to ground. 172213 Oil/Petroleum Hydraulic Oil Rocky ground 200 Litres -(l)

7 Loader was shutdown and secured .Spill pads 
were placed in and around 7 loader. Loader needs 
to be repaired in order to move and clean rest of the 
spill.

Hydraulic Oil low likelihood

FRO 3577 October 4, 2017 Eagle 6 Eagle 6 North Back Fill 654052 5563093 746 Clode Creek No Hydraulic line failure on 3 Drill causing a spill to pit floor 172291 Oil/Petroleum Hydraulic Oil Rocky ground 200 Litres -(l) Soaker pads applied Hydraulic Oil low likelihood

FRO 3680 December 15, 2017 Breaker Breaker at the short reject dump 651626 5562356 373 Fording River Yes A main hydraulic line ruptured on 7 loader on the short reject dump causing a spill to ground. 173154 Oil/Petroleum Hydraulic Oil Coal in Pit or 
Stockpile 200 Litres -(l) Spill pads applied. Contaminated ground was taken 

to the land farm. Hydraulic Oil low likelihood

FRO 3683 December 17, 2017 Eagle 6 Eagle 6 North (5 shovel) 654052 5563099 740 Clode Creek No The operator on 16 RTD started to clean up the right side of 5 shovel, as he reversed to set up for his second push
he articulated to the right and struck a large rock causing damage to the hydraulic reservoir{transmission). DGIR173165 Oil/Petroleum Hydraulic Oil Rocky ground 200 Litres -(l) Spill pads were put down. Contaminated soil 

scraped up and taken to the landfarm for treatment. Hydraulic Oil low likelihood

FRO 3766 January 29, 2018 Eagle 6 Eagle 6 East by 9 Shovel 
(Pushback) 654052 5563093 746 Clode Creek No At approximately 1:00 am, 2 loader backed up into 570 haul truck, causing damage to the loader and a spill of

hydraulic oil to ground.  173711 Oil/Petroleum Hydraulic Oil Rocky ground 200 Litres -(l)
Soaker pads and absorbent were used to contain 
the material. Contaminated ground was excavated 
and put into soil bins for offsite transport. 

Hydraulic Oil low likelihood

FRO 3799 February 15, 2018 Eagle 6 Eagle pushback, 9 shovel area. 654052 5563099 740 Clode Creek No Left front brake line blew on 572 HT, the operator did not notice, and continued driving between spoil and shovel
resulting in  the spill dispersed over the haul road. 173-951 Oil/Petroleum Hydraulic Oil Rocky ground 800 Litres -(l) The spill was dispersed over a long length of haul 

road and could not be cleaned up. Hydraulic Oil low likelihood

FRO 3802 February 21, 2018 Eagle 6 Eagle 6 654058 5563093 744 Clode Creek No Hydraulic cooler on #2 loader failed resulting in a spill to the pit floor. DGIR 174009 Oil/Petroleum Hydraulic Oil Rocky ground 1200 Litres -(l) Absorbent pads used, contaminated material was 
scraped up and taken to landfarm Hydraulic Oil low likelihood

FRO 3803 February 21, 2018 Swift Swift 6 shovel area 649726 5561588 1215 Fording River Yes  A haul truck experienced a hydraulic oil tank leak resulting in a spill to ground in the pit.     174026 Oil/Petroleum Hydraulic Oil 975 Litres -(l)
Berm constructed,soaker pads, pillows. Morgan 
Lypka  has been contacted to call Justin Grace for 
further clean up recommendations 

Hydraulic Oil low likelihood

FRO 3836 March 15, 2018 Lake Mountain 
Pit Lake Mountain Pit at 8 shovel. 650287 5564147 415 Fording River Yes The hydraulic pump failed on 2 loader causing a spill of 100L of hydraulic oil to ground. DGIR 174282 Oil/Petroleum Hydraulic Oil Rocky ground 100 Litres -(l) 1 Hectares

Spill contained with catch pool, spill pads and berm 
of dirt. Contaminated soil scraped up and taken to 
landfarm. 

Hydraulic Oil low likelihood

FRO 3845 March 21, 2018 Lake Mountain 
Pit Lake Mountain Pit - 1830 spoil 650288 5564105 416 Fording River Yes The wheels came off of  540HT, the axel box was damaged causing hydraulic fluid to leak out. 174365 Oil/Petroleum Hydraulic Oil 700 Litres -(l) Spill has been contained however, the truck needs 

to be removed before spill cleanup can commence. Hydraulic Oil low likelihood

FRO 3907 May 5, 2018 Eagle 6 Valley Spoil 654071 5563082 753 Clode Creek No The nose cone of HT525 broke, the rear tires left the truck tearing hydraulic lines and causing a spill to ground. 180501 Oil/Petroleum Hydraulic Oil Rocky ground 600 Litres -(l)
Spill has been contained. The damaged truck is 
sitting on the spill so cleanup will not be able to take 
place until after it is removed.

Hydraulic Oil low likelihood

FRO 3909 May 6, 2018 Lake Mountain 
Pit Lake Mountain Pit - 8 Shovel 650282 5564117 422 Fording River Yes HT674 leaked hydraulic fluid after a rock rolled from the rock face into the axel box of the truck 180510 Oil/Petroleum Hydraulic Oil Rocky ground 400 Litres -(l) Applied spill pools and spill pads. Created berm to 

contain spill Hydraulic Oil low likelihood

FRO 3954 June 5, 2018 Tire Bay Tire Bay 651401 5562082 213 Fording River 
Side Channel Yes While operating the Tire Manipulator a worker hit the hydraulic tank of HT 585. Causing the tank to leak

approximately 450L of Hydraulic Oil. DGIR180864 Oil/Petroleum Hydraulic Oil Concrete Floor/Pad 450 Litres -(l)
Spill pads & boom placed down. Container 
underneath truck to catch oil. To be picked up and 
brought to disposal

Hydraulic Oil low likelihood

FRO 3994 June 25, 2018 UFR1 Tank Farm - Inside tank farm. 651337 5561973 136.3 Fording River Yes
Hydraulic hose fitting failed at lube island. Ball valve behind the pressure fitting was left partially open. Oil filled up the
spill tray and overfilled into the tank farm area. Time of incident is unknown at this time but it is presumed that it
happened last night/this morning.

181120 Oil/Petroleum Hydraulic Oil Other 350 Litres -(l) Spill was contained, spill pads applied, clean-up 
crew and vac-truck called. Hydraulic Oil low likelihood

age the Hydraulic drain valve. DGIR pools set under HT Hydraulic Oil low likelihood

FRO 4027 July 10, 2018 Lake Mountain 
Pit Lake Mountain Pit 650263 5564141 440 Fording River Yes Blade on 27 grader kicked back and caught a hydraulic line DGIR 181291 Oil/Petroleum Hydraulic Oil Rocky ground 150 Litres -(l)

soaker pads in place, spill pool placed to contain 
the remainder of the spill. Contaminates will be 
disposed of accordingly

Hydraulic Oil low likelihood

FRO 4084 August 18, 2018 Eagle 6 Eagle 6 north 5 shovel area 654058 5563093 744 Clode Creek No
Operator on 670 haul truck got loaded at 5 shovel and pulled out and went through the arches. Was a couple truck
lengths out from the arches and the number one tire blew. The truck stopped immediately and the front windshield
cracked. 

181-833 Oil/Petroleum Hydraulic Oil Rocky ground 1800 Litres -(l) Spill pads placed down. Mechanics called to scene. Hydraulic Oil low likelihood

FRO 4174 October 14, 2018 Swift Swift 4 shovel area 649720 5561591 1222 Fording River Yes a rear tire on 548 HT is separating , a chunk of rubber broke off and broke a cap off causing the hydraulic oil leak. 182554 Oil/Petroleum Hydraulic Oil Rocky ground 700 Litres -(l)
SPill contained, spill pool in place, barrels for extra 
oil released, once truck is repaired the 
contaminated soil will be taken to the land farm

Hydraulic Oil low likelihood

FRO 4186 October 19, 2018 Swift Swift pit south by 4 shovel 649724 5561592 1218 Fording River Yes Hydraulic valve on the back of HT 574 broke 182604 Oil/Petroleum Hydraulic Oil Rocky ground 200 Litres -(l) Spill pool and spill pads Hydraulic Oil low likelihood

FRO 4217 November 4, 2018 Swift South
Swift south by 6 shovel, GPS 
Coordinates: 50.1832896 x 
114.9052542

649548 5561109 1297 Fording River Yes HT 527 Leaving right side of 6 shovel lost steering and released lots of fluid. 182804 Oil/Petroleum Hydraulic Oil Mud 402 Litres -(l) spill pool Hydraulic Oil low likelihood

FRO 4264 November 29, 2018 Lee's Lake 
Stockpile Lees lake stockpile 650601 5561886 561 Fording River Yes Haul truck 587 is leaking hydraulic fluid from the wheel hub (truck is new) 183126 Oil/Petroleum Hydraulic Oil Ice on Ground 700 Litres -(l) 3 Sq. Metres Clean-up actions are underway at present Hydraulic Oil low likelihood

FRO 4391 February 8, 2019 Swift Swift crush site entrance 649467 5562445 913 Lake Mountain 
Creek Yes Haul truck ran over rock compromising tank. Emptied 200L of hydraulic fluid onto ground. dgir184129 Oil/Petroleum Hydraulic Oil Gravel 200 Litres -(l) once truck is moved pick up contaminated dirt and 

take to land farm Hydraulic Oil low likelihood

FRO 4467 March 28, 2019 Eagle 6 Eagle 6 - West 653874 5562393 1468 Clode Creek No Hydraulic oil leak from HT 522 in eagle pit on a ramp DGIR184730 Oil/Petroleum Hydraulic Oil Rocky ground 170 Litres -(l) 6 Sq. Metres contaminated dirt and oil to land farm Hydraulic Oil low likelihood

FRO 4471 March 30, 2019 Lake Mountain 
Pit Lake Mountain Pit 650421 5564210 285 Fording River Yes Hydraulic oil line failure in 3 Loader causing a spill of 100L to spill on ground of mine pit. DGIR184748 Oil/Petroleum Hydraulic Oil Gravel 100 Litres -(l) Scrapped up contaminates and disposed of them in 

the land farm. Hydraulic Oil low likelihood

FRO 4472 March 31, 2019 1795 Free Dump 
Spoil Spoils 1795 Free Dump Spoil. 649998 5565148 783 Fording River Yes Hydraulic line failure on 529 Haul Truck, at 1795 Spoil. 184755 Oil/Petroleum Hydraulic Oil Rocky ground 150 Litres -(l)

Absorbent spill pads have been placed on the spill, 
will scrape up contaminates and dispose in land 
farm after truck is moved.

Hydraulic Oil low likelihood

FRO 4491 April 9, 2019 Causeway Spoil Causeway Spoils 653098 5562531 1475 Clode Creek No Left front suspension failure on haul truck 546, at the causeway spoil. DGIR 190102 Oil/Petroleum Hydraulic Oil 600 Litres -(l) truck is stuck ontop of spill, spill pads and barriers 
placed around area. Hydraulic Oil low likelihood

FRO 4554 May 21, 2019 Swift Swift 
No Northings or westings given 649720 5561588 1221 Fording River Yes Hydraulic evac pump on SH804 was faulty and did not evacuate the hydraulic oil from the coolers resulting in a spill

when hose taken off. 190581 Oil/Petroleum Hydraulic Oil Rocky ground 700 Litres -(l) 3 Sq. Feet Spill pools, Soaker Pads Hydraulic Oil low likelihood

FRO 4619 June 27, 2019 Tire Bay North of Tire Pad. Where Tires 
are stocked. 651387 5562167 233 Fording River Yes TowHaul 39 was driving to tire pad when the jumper line got caught up in the tire chains, causing it to be ripped off

and leak 100L of Hydraulic Oil. DGIR - 191031 Oil/Petroleum Hydraulic Oil Mud 100 Litres -(l)
Soaker pads and pool placed down. Once 
equipment is fixed, material to be scraped up and 
taken to land farm

Hydraulic Oil low likelihood
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FRO 4680 August 2, 2019 Eagle Pit Eagle 6 South 654226 5562608 1189 Clode Creek No 575HT was queuing into 3 Shovel in Eagle Pit when the hydraulic line blew and released the entire contents of the
hydraulic tank onto the ground. DGIR# 191-487 Oil/Petroleum Hydraulic Oil Waste Rock in Pit 

or Storage 150 Litres -(l) 100 Sq. Feet
HT was turned off immediately. Spill pads put in 
place. Material was absorbed by pads, soil was 
shovelled into bin & removed from the site.

Hydraulic Oil low likelihood

FRO 4728 August 26, 2019 Spawn 
Marshallinb Area spawn marshaling area 652152 5561768 974 Fording River 

Side Channel Yes A drum with hydraulic oil in the spawn marshalling area was driven over causing a spill of approximately 150L. 191798 Oil/Petroleum Hydraulic Oil Rocky ground 150 Litres -(l) spill pads down -> land farm Hydraulic Oil low likelihood

FRO 3750 January 25, 2018 Eagle 6 R4 Mineral Oil Tank 654052 5563093 746 Clode Creek No

On January 25, 2018, a Fording River Operations (FRO) employee noticed signs of a mineral oil spill due to the red
colored dye within the snow in and around the mineral oil tank. This mineral oil tank is located at our R4 site which is
a bulk explosives storage facility located on the north end of our Eagle Pit operations. The facility is entirely fenced
and gated and the closest water source is approximately 500 meters which would be Clode Creek. Upon further
investigation it was found the tank started leaked at 7:00PM January 24, 2018, it continued to draw down until
11:00pm where it leveled out. The failure mechanism was the wiggins hose attachment to the pump (photo included).
The leak was discovered and reported on January 25, 2018 and cleanup actions stated after that time. 

DGIR 173669 Other Other Liquid 
(describe) Dyed Mineral Oil Gravel 24700 Litres -(l) 150 Sq. Metres

Valve on tank closed.    Vac truck used Jan 25 and 
26. Vacuumed 500L the 25th and 200L the 26th. 
There wasn't much recharge on Jan 27. On 
January 28th a small loader was used to clear the 
uncontaminated snow and scrap up the 
contaminated snow for review by the environmental 
group. A labor crew cleaned up around the tanks 
using shovels and spill pads on January 28th and 
placed in RBW contaminated material bin to be 
taken off site.  In total 1500L has been cleaned up.

1500 Litres -(l) Mineral oil low likelihood

FRO 3868 April 3, 2018 Spawn Road Spawn Road 651854 5561854 665 Fording River 
Side Channel Yes Potable water line was leaking subsurface. Resulted in a spill of potable water to ground. Excavation on April 3rd

confirmed the leak.  Repair is completed. DGIR180025 Other Other Liquid 
(describe) Potable Water Rocky ground 189271 Litres -(l) 200 Sq. Metres

As this was potable water there was no clean up. 
Water drained away to ground during excavation 
for pipeline repair.

Potable water not evaluated further

FRO 4016 July 4, 2018 Cathedral Cathedral 651507 5561413 454 MS Ponds 
Discharge No

Loader was moving material at the Cathedral when it made contact with an unknown/unmarked fire hydrant causing
the hydrant to open and spill potable water to ground surrounding the cathedral. When isolating the potable water line,
it back-pressured an attached line causing an additional leak.  

DGIR 181241 Water Treatment Potable Water Coal in Pit or 
Stockpile 700000 Litres -(l) None taken, as water will be routed through site 

drainage. Line was isolated to stop the leak. Potable water not evaluated further

FRO 4050 July 24, 2018
Pilot plant - 
Water 
Treamtment

AWTF- Project 652324 5559701 194 Kilmarnock 
Creek No While conducting a pressure test on the Swift HDPE piping spool a brass ball valve failed and water in piping spool

was released to excavation. Water was contained. DGIR 181510 Other Other Liquid 
(describe) Potable water Other 500 Litres -(l) 5 Sq. Feet

Potable water was contained in excavation and 
seeped to thru ground- remaining water was 
pumped into containment barrels 

275 Litres -(l) Potable water not evaluated further

FRO 4380 February 5, 2019 Inside General 
Office

Mine Ops Office - 1st floor west 
side, below stairwell 651372 5561969 171 Fording River 

Side Channel Yes
A sprinkler pipe burst in the Mine Operations building, 1st floor, west side under the stair well. This trigged the fire
alarm, the building was evacuatted and fire water containing chlorine spilled wihin the building. The water was mostly
contained to the building drainage. 

184080 Water Treatment Potable Water Concrete Floor/Pad 3200 Litres -(l) 3000 Sq. Feet Water was controlled to drainages, a vaccum truck 
was called to remove the remaining water. Potable water not evaluated further

FRO 4616 June 25, 2019 Conveyors Conveyors - Raw coal bench, near 
stacker 651655 5561367 607 MS Ponds 

Discharge No Backhoe broke waterline on raw coal bench. 191022 Water Treatment Potable Water Coal in Pit or 
Stockpile 5000 Litres -(l) 20 Sq. Metres vac truck to suck up spill. no water ways affect no 

ditches affected. Potable water not evaluated further

FRO 4765 September 15, 2019 Cathedral Cathedral 651406 5561507 357 Fording River Yes broken fire line near cathedral DGIR 192038 Water Treatment Potable Water Soil 20000 Litres -(l)
berm was build to try and contain what was left of 
the water. Most of it ended up in the ditch leading to 
site drainage.

Potable water not evaluated further

FRO 4658 July 21, 2019 Sunshine 
Laydown

Sumps located on the west side of 
the Fording River about 200m 
below the multi-plate culvert.

651186 5562332 57 Fording River Yes

Fording River Operations (FRO) observed an unauthorized discharge to the Fording River as a result of receiving
49mm of rain over the last 24hrs. The origin of the unauthorized discharge was coming from our haul road drainage
that goes into a series of designed sumps on the west side of the Fording River, approximately 200m downstream of
the multi-plate culvert. These sumps were temporarily overwhelmed due to the intense rainfall and reported to the
Fording River via sub-surface. Estimated flow of the source was determined by the amount of flow coming from the
haul road and discharging through a culvert into the sumps which was about 11L/sec. The event was immediately
reported to EMBC at 18:00 (DGIR# 191-322). The event stopped at 9:00 on July 21st and EMBC was updated.

191-322 Process 
Water/Solutions Discharge Water 594000 Litres -(l)

Fording River Operations will continue to monitor 
this area and evaluate the overall effectiveness of 
these sumps which will drive a mitigation plan 
regarding the future actions on these sumps.

Process Water high likelihood

FRO 4670 July 21, 2019 CP1 Swift Access Road that crosses 
the Fording River 652057 5558467 28

Swift Sediment 
Pond Discharge 
Channel

No

At 18:30 Fording River Operations identified an unauthorized discharge from a localized drainage west of the Swift
Creek Sediment Pond discharge channel approximately 120 meters downstream of the Swift Creek Sediment Ponds
permitted discharge location. Environmental monitors were onsite throughout the day monitoring drainage and
maintaining sumps, which had seen 49 mm of rain prior to the event with no issues. Previous inspections of the area
were completed at 18:15 and showed the area was clean. The event was preceded by snow followed by rain, which
temporarily overwhelmed a local sump and silt fence. Upon identifying the issue, the flow from the unauthorized
discharge was approximately 0.5 liters/second. The unauthorized discharge was mitigated by approximately 19:00,
and rain stopped at approximately 20:00. The unauthorized discharge was reported to EMBC at 22:30 (DGIR
#191323).

191323 Process 
Water/Solutions Discharge Water Water 900 Litres -(l) Fording River Operations will continue to monitor 

this area, as well as other potential areas. Process Water high likelihood

GHO-UFR 3778 August 12, 2019
Door 26 on 
Overland 
Conveyor

Door 26 on Overland Conveyor 653812 5546555 113 Greenhills Creek Yes

Environmental found signs of spill coming from overland clean coal conveyer. Washing/cleaning around conveyer
resulted in water to flow across road and into nearby creek. It is belived the spill occured from Cleanup being done
on the night shift of August 12th 2019 LPO notified and PEP was called. DGIR#191644 Water sampling
conducted above and below the point of entry. 

DGIR# 191644 Process 
Water/Solutions Process Water Rocky ground 1500 Litres -(l)

signs of spill was found by Environment 
Department the next day. it had dried up and no 
further actions have been taken at this time for 
cleanup.

Process Water high likelihood

FRO 4719 August 22, 2019 Maxam Yard Rail Loop 651066 5561154 171 Fording River Yes

During an infrastructure upgrade of a nearby facility a contractor was walking a track hoe and was required to cross
the authorized works that conveys effluent from a series of collection sumps at the Maxam Emulsion Explosives Plant
to the South Tailing Pond. To make room for the track hoe, the contractor uncoupled the line approximately 42 m
west of the South Tailings Pond authorized discharge location, however did not immediately reconnect the line,
resulting in a spill of approximately 300 liters of sump effluent (i.e. wash water). The contents flowed into a low spot
on the access road and nearby ditch that subsequently retained the spill. A vacuum truck was immediately
dispatched to clean up the spilled contents and the line was reconnected to allow for normal operation of the system.
FRO has reported the unauthorized discharge and spill to EMBC at 10:30, August 22nd (DGIR#191754).

191754 Process 
Water/Solutions Gray Water Rocky ground 300 Litres -(l) cleaned up with vacume truck Process Water low likelihood

GHO-UFR 3787 August 23, 2019 Frozen coal 
building Frozen coal building 653319 5547790 662 Gardine Creek Yes

Due to a malfunction leading to shutdown of the plant feed conveyer, plant workers were reportedly hosing inside the
frozen coal building all night and morning of Aug 23. Wash water was flowing out the buildings doors, down the road
towards the wash plant. The building’s sump discharges to the pipe (next to the STP outlet pipe) that under normal
conditions flows into the ditch next to the plant road. That ditch leads to a culvert under the road that ultimately
discharges into the TSF. The ditch appears to have been worked on very recently, and is filled with material where the 
pipes discharge. Due to the hosing in the building, the sump discharge pipe had increased water load, approximately
50% of which was flowing over the clogged ditch onto the road. From there, it was joining with water coming from the
building's doors, all of which was flowing into the ditch system on the NE side of the wash plant, which discharges into 
the site-A sediment ponds. The ponds were not discharging to the site-A drainage pipe.    DGIR191770

DGIR#191770 Process 
Water/Solutions Process Water Rocky ground 2000 Litres -(l) 300 Sq. Metres Cleaned out ditch so water would report to the 

tailings pond Process Water high likelihood

FRO 4383 February 5, 2019 Maxam Sump Maxam Bulk Explosive Plant Site - 
Sump 651054 5561113 180 Fording River Yes

FRO's Maxam sump that pumps wash water to the South Tailings Pond as part of our effluent permit 5556, is
believed to have a plugged line and is backing up into an adjacent sump within the Maxam Facility. That adjacent
sump has an overflow pipe that is connected to a nearby collection ditch within the Maxam facility as well. That
overflow pipe is allowing that backup wash water to flow to the collection ditch and ultimately going to ground. This
has been reported to ENV as an unauthorized discharge and we are requesting a bypass as per section 2.1 of permit
5556 to allow us to send the sump water to our approved discharge location which is the South Tailings Pond, via a
mobile diesel pump and a temporary overland pipe. We have also reported immediately to EMBC but no volumes
have been provided as we are still determining what that amount would be.  

DGIR #184-083 Process 
Water/Solutions Process Water Sump 5328000 Litres -(l)

Majority of wash water went to a collection ditch in 
the maxam facility and went to ground.  Cleanup 
consisted of getting an bypass authorization to 
pump the wash water using a mobile diesel pump 
and overland pipe to the South Tailings Pond to 
stop the water from going to ground.

Process Water 
(Maxam Event)

high potential event 
(Teck designation)

FRO 3611 October 29, 2017 South Tailings South Tailings 652128 5560399 535 Fording River Yes Tailings Solids in the South Tailing Pond backed up in area causing ponding and localized backflow through the
overflow culvert at the north end of the pond. DGIR172604 Slurry Tailings Waste Rock in Pit 

or Storage 136600 Litres -(l) 50 Sq. Feet
Diverted all site drainage to North Loop Pond, 
shutdown plant, shutdown Shandley waterline. 
Long arm excavator to dig channel tomorrow

Tailings low likelihood
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FRO 3624 October 31, 2017 South Tailings North end of South Tailings Pond 
draining towards Maxam 652128 5560399 535 Fording River Yes

At approximately 15:20 on Oct 31, approximately 750 – 1000 liters of tailings slurry was observed flowing from the
North Abutment of the South Tailings Pond. This is a relatively flat, slightly depressed area at the north end of the
South Tailings Pond of approximately 2 hectares size. The flow path proceeded downslope within the confines of a
hard-pan concave road surface for approximately 100 meters away from the South Tailing main containment dyke.
The flow path terminated at a flat spot on the road immediately outside the south gate entrance to Maxam Explosives
Facility. From this point approximately 200 liters of tailings liquid entered the initial 10 m of a ditch depression that is
occasionally connected to the Fording River via a series of small sumps. Elevated points of land between the sumps
make it impossible for water to flow between them at present. It was confirmed that none of the flowing material or
supernatant liquid entered any depression, sump, ditch or other structure having presence of water. Tailings had
been placed on the edge of the Tailings Dyke to support improvements being carried out to eliminate the risk of
further backflow through a drainage culvert associated with previous incident DGIR #172604. This material has a
relatively high water content. While the material was sitting in place water began to seep out but remained at the work
site contained in the small depression on the road surface. As more material was excavated, water seeping out of the
excavated material exceeded the capacity of the depression. The ground immediately surrounding the location of the
deposited pile had been frozen for the majority of the day and showed no indications that liquid would migrate beyond
the immediate work area. This depressed area consistently has pooling water present. It is likely that a portion of the
flow consisted of displaced water lying underneath the ice and forced from this depression as the tailings pile water
was introduced. Samples of liquid fractions were obtained from depressed areas where accumulations occurred, as
well as additional samples in the area.   

172604 Slurry Tailings Other 1000 Litres -(l) 2 Hectares Pooled material up above beginning to be pumped 
back into the South Tailings Pond. Tailings low likelihood

FRO 3703 December 25, 2017 South Tailings South Tailings 652126 5560400 534 Fording River Yes Tailings solids in the South Tailings Pond backed up in area causing ponding and localized overflow through culvert
into containment trench. 173260 Slurry Tailings Rocky ground 1000 Litres -(l) 50 Sq. Feet Shut down plant Excavating loose material and 

placing barriers Tailings low likelihood

FRO 4347 January 17, 2019 North Yard North Yard 651328 5562382 133 Fording River Yes While trying to pickup a drum of Tire life with the forklift, the forks were not aligned causing them to puncture the
plastic casing and spill 1200L onto the ground. 183-823 Other Other Liquid 

(describe) Tire Life Rocky ground 1200 Litres -(l) Spill pads down, Vac truck to come suck up residue Tire Life low likelihood

FRO 3569 September 28, 2017 Eagle 6 Eagle North 1 654071 5563082 753 Clode Creek No 16 RT backed over a large rock puncturing the transmission resulting in a hydraulic oil  spill to ground. 172212 Oil/Petroleum Transmission Oil Rocky ground 300 Litres -(l) 1 Sq. Feet Will be taken to landfarm. Transmission Oil low likelihood

FRO 3708 December 18, 2017 Swift
Permitted discharge from 
Liverpool Sediment Pond 
(E304835)

649727 5561586 1213 Fording River Yes

During pit-dewatering test pumping to the Liverpool Sediment Ponds the flush of water to the previous empty primary
pond may have resulted in re-suspension of loose sediment in the pond to re-suspend and discharge from the
secondary pond permitted discharge. The result was an exceedance of PE-424 limits for total suspended solids at
FR_LP1 (E304835).

DGIR173279 Other Other Solid 
(describe)

sediment from 
bottom of sediment 
pond

Water 200 Litres -(l) No clean up as this was a TSS release to water TSS or Road Drainage 
(Ecofish) not evaluated further

FRO 4455 March 16, 2019 Liverpool Ponds 100m above FR_LP1 651088 5562364 41 Fording River Yes

With the recent warmer temperatures, Fording River Operations (FRO) observed an unauthorized discharge to the
Fording River as a result of melting snow on our access roads. The origin of the unauthorized discharge was coming
from a light vehicle road that accesses our FRO Liverpool Pond permitted discharge location. The road drainage was
unable to drain to the existing sumps due to ice/snow berms along the north side of the access road and ended up
flowing down the road and over the stream embankment to the Fording River.

184570 Water  Water Inland water water 127.6 Litres -(l) TSS or Road Drainage 
(Ecofish) not evaluated further

FRO 4456 March 18, 2019 FR_UFR1 Upper Fording River 1 651458 5566679 9.6 Fording River Yes

With the recent warmer temperatures, Fording River Operations (FRO) observed an unauthorized discharge to the
Fording River as a result of rapid snow melting occurring on the west side of our historic Henretta spoils. The majority
of this runoff is directed to a culvert that allows the water to continue to existing sump structures adjacent to the Upper 
Fording River. The culvert; however, is still ice up and being overwhelmed with the amount of runoff occurring and
coming onto the access road and flowing down the road to one of our northern monitoring locations referred to as
UFR1 (E216777) in our 424 effluent permit.

DGIR 184952 Other Fresh Water
Mine Contact Water 
- Unauthorized 
Discharge

Water 1 Litres -(l) TSS or Road Drainage 
(Ecofish) not evaluated further

FRO 4458 March 20, 2019 Post Ponds Post Ponds 650982 5565212 6.1 Fording River Yes

As a consequence of the recent warming trend combined with the recent commissioning of Fording River Operation’s
(FRO) new Post Sediment Ponds, the ponds are observing a Total Suspended Solids (TSS) exceedance within
FRO’s effluent permit 424. Construction of these ponds were completed at the end of November 2018 and flow
commenced through the entire system as of March 18, 2019. The water entering the ponds is originating from the
newly constructed diversion that diverts the north tributary of Lake Mountain Creek into the Post Ponds as opposed
to the Lake Mountain Ponds last freshet. This new diversion has been covered by a designed rock drain within the
diversion and over the winter this rock drain has been spoiled over as part of our approved mine plan. As a result of
all this recent infrastructure now transporting this water, FRO is observing an anticipated flushing of this entire
system. Internal results indicate a TSS result of 120.8 mg/L as of 1:00pm on March 20, 2019. (Permit 424 limit for
TSS is 50mg/L).  FRO has also reported the TSS exceedance to EMBC at 18:10 March 20th (DGIR#184616).

DGIR 184616 Concentrate TSS TSS (mg/L) Water 120.8 Litres -(l) TSS or Road Drainage 
(Ecofish) not evaluated further

FRO 4459 March 21, 2019 Liverpool Outlet Liverpool Ponds 651105 5562326 24 Fording River Yes

As a consequence of the recent warming trend, Fording River Operation’s (FRO) Liverpool Sediment Ponds are
observing a Total Suspended Solids (TSS) exceedance within FRO’s effluent permit 424. The actual pond discharge
is clean; however, the discharge then flows down a 200 meter open channel to the Fording River. This 200 meter
open channel contains sediment laden snow/ice accumulations which is being carried by the clean water from the
ponds and discharging to the Fording River. This sediment laden snow/ice was not observed last year and was not
anticipated in this year freshet as well. Internal results indicate a TSS result of 89.2 mg/L as of 14:45pm on March 21, 
2019. (Permit 424 limit for TSS is 50mg/L). FRO has also reported the TSS exceedance to EMBC at 18:10 March
21st (DGIR#184634). 

DGIR 184634 Concentrate TSS TSS (mg/L) Water 89.2 Litres -(l) TSS or Road Drainage 
(Ecofish) not evaluated further

FRO 4628 June 21, 2019 Fording River Fording River just upstream of the 
Swift Creek Bridge 652906 5557099 3.9 Fording River Yes

Unauthorized discharge of mine effected drainage water directly to the Fording River just upstream of the Swift Creek
Bridge. Fording River Operation (FRO) received 52.5mm of precipitation, combined with approximately 10cm of snow
over the last 24 hrs. As a result, there was an excessive amount of road drainage flowing down the Swift Creek road
onto the Bridge that spans over the Fording River and discharging into the Fording River. The road drainage typically
flows into existing ditches and sumps to intercept the road drainage before getting onto the Bridge; however, the
sumps and ditches were overwhelmed due to the significant amount of precipitation over the last 24 hrs.  

190967 Other Other Liquid 
(describe) Water Water 1 Litres -(l) No clean up. TSS or Road Drainage 

(Ecofish) not evaluated further

FRO 4626 June 21, 2019 Sunshine 
Laydown

Fording River in proximity to the 
Liverpool Sedimentation Pond 
decant (approx 50 meters north)

651089 5562636 182 Fording River Yes

Fording River Operation (FRO) received 52.5mm of precipitation, combined with approximately 10cm of snow over
the last 24 hrs. As a result, there was an excessive amount of road drainage flowing down the Coal Haul road that
crosses the Fording River. The road drainage in this location is directed to a series of sumps and was operating as
designed. These sumps; however, were overwhelmed due to the significant amount of precipitation over the last 24
hrs and discharged dirty road drainage water into the Fording River.   

190969 Other Other Liquid 
(describe)

mine effected 
drainage water Water 1000 Litres -(l) no clean up required/possible TSS or Road Drainage 

(Ecofish) not evaluated further

FRO 4627 June 21, 2019

Liverpool 
Sediment Pond 
discharge 
sample location

Liverpool Sedimentation Pond 649724 5561594 1219 Fording River Yes

Fording River Operation (FRO) received 52.5mm of precipitation, combined with approximately 10cm of snow over
the last 24 hrs. As a result, there was an excessive amount of road drainage flowing down the Coal Haul road above
the Liverpool Sediment Pond. The existing sumps and ditches along the Coal Haul road were overwhelmed due to the
significant about precipitation received over the last 24 hrs causing more road drainage water than usual to report
directly into the pond system.  A dsicharge sample taken at the time of the occurance indicated 64 mg/l (limit 50 mg/l). 

DGIR#190-969 Other Other Liquid 
(describe)

Mine effected water 
discharging from a 
settling pond 
system

Water 10000 Litres -(l) 500 Sq. Metres No clean up activtires were possible TSS or Road Drainage 
(Ecofish) not evaluated further

FRO 4635 July 4, 2019 CP1 Fording River at Swift Creek 
bridge 652151 5558592 14 Fording River Yes Unauthorized discharge of sediment laden water to the Fording River dgir #191126 Other Other Liquid 

(describe) Mine Run-off Water Water 32400 Litres -(l) earth berms, strawbale check dams and additional 
sumps

TSS or Road Drainage 
(Ecofish) not evaluated further

FRO 3785 February 10, 2018
Maxam Bulk 
Explosive Plant 
Site

Maxam Bulk Explosive Plant Site 651098 5561122 216 Fording River Yes

A Maxam operator was mixing APX solution at the Maxam facility. They left the water valve turned on when they left
the facility. The Maxam lead hand found the spill, shut the water valve off and called to report the spill to the LPO.
APX mixture of Water, Glycol and 2- 22.7kg bags of sodium nitrate, an estimate of 200L total spilled from the APX
room and out into the snow and on to the concrete pad. The entire Maxam yard is fenced and gated.

173888 Other Other Liquid 
(describe) APX Fluid Concrete Floor/Pad 200 Litres -(l) 80 Sq. Feet

Applied spill pads. Mine Ops was called for 
assistance. A small loader was brought down to 
scrape up the spill. Contaminated materials 
contained in hazardous waste drums. Ministry of 
Environment also called for more information 
regarding the spill. 

Water, glycol and 
sodium nitrate low likelihood
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Project No. 19136042

Table D1: Water Quality for Incident 4658

Conventional Parameters
pH - 6.5 - 9.0 6.5 - 9.0 - - 8.4 8.4 8.4 8.4
Specific conductivity µS/cm - - - - 444 471 470 425
Hardness, as CaCO3 mg/L - - - - 231 252 248 240
Total alkalinity, as CaCO3 mg/L 20(a) - - - 141 145 137 141
Total dissolved solids mg/L - - 1,000 5,000 277 290 286 268
Total suspended solids mg/L - - - - 16 37 232 5.6
Total organic carbon mg/L - - - - 2.4 8.5 88 -
Dissolved organic carbon mg/L - - - - 1.3 1.3 1.3 -
Turbidity NTU - - - - 7.0 27 308 1.5
Acidity, CaCO3 mg/L - - - - <1.0 <1.0 <1.0 <1.0
Bicarbonate alkalinity, as CaCO3 mg/L - - - - 137 140 133 137
Carbonate alkalinity, as CaCO3 mg/L - - - - 4.4 5.8 4.4 4.6
Hydroxide alkalinity, as CaCO3 mg/L - - - - <1.0 <1.0 <1.0 <1.0
Major Ions
Bromide mg/L - - 7.8 1,000 <0.05 <0.05 <0.05 <0.05

Chloride mg/L 150 600 - - <0.5 <0.5 <0.5 <0.5
Fluoride mg/L 0.12 1.7 - 1.7(b) - - 0.21(Mn) 0.21(Mn) 0.21(Mn) 0.21(Mn)

Potassium mg/L - - - - 0.84 1.00 1.0 0.74
Sodium mg/L - - - - 0.72 0.89 0.88 0.72
Sulphate mg/L 429(b, c) - - - 81 90 96 77
Nutrients
Nitrate mg-N/L 3.0 33 10 - 11(b) - 4.6(Mn) 4.4(Mn) 4.5(Mn) 3.1(Mn)

Nitrite mg-N/L 0.020(d) 0.060(d) - - 0.0051 0.0057 0.0074 0.0022
Total ammonia mg-N/L 0.47(e) 2.4(e) - - 0.042 0.010 0.055 <0.005
Total Kjeldahl nitrogen mg-N/L - - - - 0.35 0.51 2.2 -
Total phosphorus mg-P/L - - - - 0.0083 0.028 0.25 <0.002
Total ortho-phosphate mg-P/L - - - - <0.001 <0.001 <0.001 <0.001
Total Metals
Aluminum µg/L - - - - 98 289 2,310 -
Antimony µg/L 9.0 - - - 0.16 0.20 0.46 -
Arsenic µg/L - 5.0 - - 0.16 0.27 1.3 -
Barium µg/L 1,000 - - - 47 55 154 -
Beryllium µg/L 0.13 - 5.3 380 <0.02 0.023 0.23(Mn) -
Bismuth µg/L 0.50 - - - <0.05 <0.05 <0.05 -
Boron µg/L 1,200 29,000 - - <10 <10 14 -
Cadmium µg/L - - - - 0.045 0.089 0.47 -
Calcium µg/L - - - - 55,600 58,700 60,600 -
Chromium µg/L 1.0(f) - 10 100 0.27 1.3(Mn) 4.0(Mn) -
Cobalt µg/L 4.0 110 - - 0.15 0.35 2.4 -
Copper µg/L - - - - <0.5 0.93 7.0 -
Iron µg/L 1,277 - 1,297(g) 1,000 2,256 - 2,291(g) 53,600 79 367 2,420(Mn, Mx, C) -
Lead µg/L 13 - 14(b) 237 - 265(b) - - 0.11 0.36 3.2 -
Lithium µg/L 122 - - - 13 15 16 -
Magnesium µg/L - - - - 20,700 23,100 24,400 -
Manganese µg/L 1,621 - 1,714(b) 3,086 - 3,317(b) - - 4.7 14 44 -
Mercury µg/L 0.010 - - - <0.005 <0.005 <0.1(DL>Mn) -
Molybdenum µg/L 1,000 2,000 - - 1.0 1.1 2.4 -
Nickel µg/L 150(b) - 119 - 127(h) - 3.3 3.9 12 -
Potassium µg/L - - - - 872 1,130 2,170 -
Selenium µg/L 2.0 - 70 4,200 17(Mn) 17(Mn) 19(Mn) -
Silicon µg/L - - - - 1,700 1,890 4,590 -
Silver µg/L 1.5(b) 3.0(b) - - <0.01 0.010 0.11 -
Sodium µg/L - - - - 753 933 922 -
Strontium µg/L - - - - 93 97 109 -
Thallium µg/L 0.80 - - - <0.01 0.017 0.13 -
Tin µg/L 300 - - - <0.1 <0.1 <0.1 -
Titanium µg/L 850 - - - <10 <10 13 -
Uranium µg/L 8.5 33 - - 1.3 1.3 1.5 -
Vanadium µg/L 120 - - - 0.68 1.7 11 -
Zinc µg/L 113 - 129(b) 139 - 155(b) - - 3.0 5.3 32 -
Dissolved Metals
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Project No. 19136042

Table D1: Water Quality for Incident 4658

Aluminum µg/L 50(i) 100(i) - - <3.0 <3.0 9.7 -
Antimony µg/L - - - - 0.16 0.17 0.22 -
Arsenic µg/L - - - - <0.1 0.12 0.19 -

Cadmium µg/L 0.39 - 0.42(b) 1.4 - 1.5(b) - - 0.029 0.028 0.043 -

Copper µg/L 1.1(j) 6.5-6.6(j) - - <0.5 <0.5 <0.5 -

Ungrouped Analytes
Cation - anion balance % - - - - <1.9 <0.1 <0.6 1.9
Ion balance % - - - - 96 100 99 104
Major anion sum meq/L - - - - 4.9 5.1 5.1 4.7
Major cation sum meq/L - - - - 4.7 5.1 5.0 4.9
Oxidation-reduction potential, lab mV - - - - 429 437 449 307

Notes:
(a) = guideline is a minimum value, unless the background concentration or value is lower.
(b) = guideline is hardness dependent. The guideline range shown is based on the hardness range observed in the dataset (231 to 252 mg/L). The guideline is calculated based on the individual hardness value for each sample.

(d) = guideline is chloride dependent. The guideline range shown is based on the chloride concentration observed in the dataset (0.2500 mg/L). The guideline is calculated based on the individual chloride concentration in each sample.

(f) = guideline is for chromium VI.
(g)

(h)

(i) = guideline is pH dependent. The guideline range shown is based on the pH range observed in the dataset (8.4). The guideline is calculated based on the individual pH for each sample.

(Mx) = concentration is higher than the maximum BC ENV guideline or outside the recommended pH, DO or total alkalinity range.
(C) = concentration is higher than the chronic sv l1  guideline or outside the recommended DO or total alkalinity range.
(DL>Mn) = analytical detection limit is higher than the 30-day mean BC ENV guideline.
Bolded concentrations are higher than water quality guidelines.

- = no guideline or no data.
Guidelines described in Appendix A of Costa and de Bruyn (2021)

(j) = guideline calculated using the Biotic Ligand Model. The guideline range shown is based on the toxicity-modifying factors for each sample with copper concentrations above the detection limit. Temperature was assumed to be 8 C, per rationale provided in 
footnote (e).

Water quality data and guidelines shown in this table were rounded to reflect laboratory or field instrument precision  after  comparisons to guidelines.  Therefore, values slightly above guidelines may be displayed as being equal to the guidelines and identified as 
exceedances.  Concentrations equal to the guideline values were not identified as exceedances.

(c) tablished for sulphate; however, the observed data were screened against the guideline for very hard water (i.e., 429 mg/L) for 

(e) = the ammonia guideline is pH and temperature dependent. The guideline that results in the minimum ammonia guideline (0.47 or 2.4 mg-N/L) is based on the combination of field pH (8.4) and water temperature (8.0°C); water temperature of 8.0°C 
corresponds to the median temperature in July 2019 at the Fording River upstream of Kilmarnock Creek (FR_FR2; 0200201). Guidelines calculated with temperature and pH values falling outside the defined range (i.e., pH 6.0 to 10.0 and temperature 0°C to 
30°C) should be used with caution, as the WQG does not necessarily accurately reflect effects at the low and high pH and temperature extremes. The guideline is calculated based on the individual field pH and temperature measurements for each sample.
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Table D2: Water Quality for Incident 4670

FR_DSSWFTCRBRDG FR_DSSWFTCRBRDG FR_FR3 FR_LP1UD03162019 GH_SC3

Conventional Parameters
pH - 6.5 - 9.0 6.5 - 9.0 - - 8.4 8.4 8.4 8.4 8.2
Specific conductivity µS/cm - - - - 483 475 479 1,340 1,630
Hardness, as CaCO3 mg/L - - - - 256 262 253 827 1,060
Total alkalinity, as CaCO3 mg/L 20(a) - - - 148 151 149 253 248
Total dissolved solids mg/L - - 1,000 5,000 292 288 304 1,100(C) 1,400(C)

Total suspended solids mg/L - - - - 26 28 25 265 303
Total organic carbon mg/L - - - - 6.1 - 4.9 6.3 22
Dissolved organic carbon mg/L - - - - 1.4 - 1.1 3.3 2.5
Turbidity NTU - - - - 15 17 14 300 385
Acidity, CaCO3 mg/L - - - - <1.0 <1.0 <1.0 <1.0 2.1
Bicarbonate alkalinity, as CaCO3 mg/L - - - - 142 144 143 245 248
Carbonate alkalinity, as CaCO3 mg/L - - - - 6.0 6.4 5.6 8.6 <1.0
Hydroxide alkalinity, as CaCO3 mg/L - - - - <1.0 <1.0 <1.0 <1.0 <1.0
Major Ions
Bromide mg/L - - 7.8 1,000 <0.05 <0.05 <0.05 <0.25 <0.25
Calcium mg/L - - - - 61 67 61 141 192
Chloride mg/L 150 600 - - <0.5 <0.5 <0.5 2.5 <2.5
Fluoride mg/L 0.12 1.7 - 2.3(b) - - 0.20(Mn) 0.21(Mn) 0.20(Mn) 0.23(Mn) 0.18(Mn)

Magnesium mg/L - - - - 25 23 25 115 140
Potassium mg/L - - - - 1.0 1.0 1.0 2.5 2.9
Sodium mg/L - - - - 0.98 0.89 0.91 5.7 1.3
Sulphate mg/L 429(b, c) - 499 9,900 93 92 94 584(Mn, C) 766(Mn, C)

Nutrients
Nitrate mg-N/L 3.0 33 11 - 22(b) - 4.6(Mn) 4.5(Mn) 4.7(Mn) 3.2(Mn) 15(Mn)

Nitrite mg-N/L 0.020 - 0.040(d) 0.060 - 0.12(d) 0.054 - 0.096(d) - 0.0071 0.0064 0.0049 <0.005 0.022(Mn)

Total ammonia mg-N/L 0.47 - 0.73(e) 2.4 - 3.8(f) - - 0.028 0.014 0.041 0.027 0.029
Total Kjeldahl nitrogen mg-N/L - - - - 0.45 - 0.32 0.77 1.2
Total phosphorus mg-P/L - - - - 0.030 0.0047 0.012 0.27 0.73

Total Metals
Aluminum µg/L - - - - 194 - 235 3,470 3,840
Antimony µg/L 9.0 - - - 0.20 - 0.19 0.42 0.77
Arsenic µg/L - 5.0 - - 0.21 - 0.17 2.9 4.0
Barium µg/L 1,000 - - - 53 - 53 109 112
Beryllium µg/L 0.13 - 5.3 380 <0.02 - <0.02 0.27(Mn) 0.36(Mn)

Bismuth µg/L 0.50 - - - <0.05 - <0.05 0.055 0.071
Boron µg/L 1,200 29,000 - - <10 - <10 13 15
Cadmium µg/L - - - - 0.090 - 0.064 0.51 0.61

Chromium µg/L 1.0(g) - 10 100 0.41 - 0.39 5.3(Mn) 5.6(Mn)

Cobalt µg/L 4.0 110 - - 0.28 - 0.22 2.3 3.5
Copper µg/L 10(b) 26 - 40(b) - - 0.75 - 0.61 8.1 10
Iron µg/L 1,122 - 2,354(h) 1,000 1,982-4,160(h) 53,600 219 - 148 7,090(Mn, Mx, C) 9,270(Mn, Mx, C)

Lead µg/L 14 - 20(b) 266 - 417(b) - - 0.27 - 0.21 3.0 4.4
Lithium µg/L 122 - - - 16 - 16 25 36

Manganese µg/L 1,718 - 2,585(b) 3,328 - 3,394(b)

Mercury µg/L 0.010 - - 150 <0.005 - <0.005 <0.05(DL>Mn) <0.025(DL>Mn)

Molybdenum µg/L 1,000 2,000 - - 1.2 - 1.1 2.7 5.4
Nickel µg/L 150(b) - 133 - 159(i, b)

Potassium µg/L - - - - 1,120 - 1,130 3,850 4,650
17(Mn) - 18(Mn) 97(Mn, C) 290(Mn, C)

Silicon µg/L - - - - 1,710 - 1,940 7,130 7,240
Silver µg/L 1.5(b) 3.0(b)

Sodium µg/L - - - - 1,070 - 973 6,020 1,460
Strontium µg/L - - - - 97 - 97 119 148
Thallium µg/L 0.80 - - - 0.013 - 0.011 0.19 0.25
Tin µg/L 300 - - - <0.1 - <0.1 <0.1 0.12
Titanium µg/L 850 - - - <10 - <10 19 26
Uranium µg/L 8.5 33 - - 1.4 - 1.4 2.9 6.9
Vanadium µg/L 120 - - - 1.2 - 1.2 13 13
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Table D2: Water Quality for Incident 4670

Zinc µg/L 130 - 188(b) 155 - 341(b) - - 5.0 - 3.6 44 53
Dissolved Metals
Aluminum µg/L 50(j) 100(j)

Antimony µg/L - - - - 0.17 - 0.18 0.19 0.62
Arsenic µg/L - - - - 0.12 - 0.10 0.20 0.21
Barium µg/L - - - - 47 - 48 54 46

Boron µg/L - - - - <10 - <10 <10 <10
Cadmium µg/L 0.42 - 0.46(b) 1.5 - 2.8(b) - - 0.050 - 0.034 0.034 0.027

Cobalt µg/L - - - - <0.1 - <0.1 0.14 <0.1
Copper µg/L 0.9-2.9(k) 5.5-17.8(k) - - <0.5 - <0.5 0.55 <0.5
Iron µg/L - 350 - - <10 - <10 <10 <10

Lithium µg/L - - - - 16 - 16 23 33
Manganese µg/L - - - - 0.28 - 1.5 2.4 3.6
Mercury µg/L - - - - <0.005 - <0.005 <0.005 <0.005
Molybdenum µg/L - - - - 1.2 - 1.2 2.3 4.9
Nickel µg/L - - - - 2.5 - 2.7 0.97 11
Selenium µg/L - - - - 20 - 20 112 344

Strontium µg/L 2,500 - - - 100 - 99 104 130

Tin µg/L - - - - <0.1 - <0.1 <0.1 <0.1
Titanium µg/L - - - - <10 - <10 <10 <10
Uranium µg/L - - - - 1.4 - 1.4 2.7 6.7
Vanadium µg/L - - - - <0.5 - <0.5 <0.5 <0.5
Zinc µg/L - - - - 1.4 - <1.0 <1.0 <1.0
Ungrouped Analytes
Cation - anion balance % - - - - <0.5 0.30 <1.3 <2.0 <1.7
Ion balance % - - - - 99 101 97 96 97
Major anion sum meq/L - - - - 5.2 5.3 5.3 18 22
Major cation sum meq/L - - - - 5.2 5.3 5.1 17 21
Oxidation-reduction potential, lab mV - - - - 258 420 262 319 299

Notes:
(a)

(b) = guideline is hardness dependent. The guideline range shown is based on the hardness range observed in the dataset (253 to 1,
(c) = for some samples, water hardness was greater than 250 mg/L.  At this hardness, no BC ENV water quality guideline has been established for sulphate; however, the observed data were screened against the guideline for very hard water (i.e., 429 mg/L) for comparative purposes.
(d) = guideline is chloride dependent. The guideline range shown is based on the chloride concentration range observed in the dataset (1.2500 to 2.5000 mg/L). The guideline is calculated based on the individual chloride concentration in each sample.

(g) = guideline is for chromium VI.
(h) = screening value is pH- and DOC-dependent.
(i)

(j) = guideline is pH dependent. The guideline range shown is based on the pH range observed in the dataset (8.2-8.4). The guideline is calculated based on the individual pH for each sample.

(Mx) = concentration is higher than the maximum BC ENV guideline or outside the recommended pH, DO or total alkalinity range.
(C) = concentration is higher than the chronic sv l1  guideline or outside the recommended DO or total alkalinity range.
(DL>Mn)

Bolded concentrations are higher than water quality guidelines.

- = no guideline or no data.
Guidelines described in Appendix A of Costa and de Bruyn (2021)

(k) = guideline calculated using the Biotic Ligand Model. The guideline range shown is based on the toxicity-modifying factors for each sample with copper concentrations above the detection limit. Temperature was assumed to be 8 C, per rationale provided in footnote (e).

Water quality data and guidelines shown in this table were rounded to reflect laboratory or field instrument precision  after  comparisons to guidelines.  Therefore, values slightly above guidelines may be displayed as being equal to the guidelines and identified as exceedances.  Concentrations equal to the guideline values 
were not identified as exceedances.

(e) N/L) is based on the combination of field pH (8.4) and water temperature (8.0°C); water temperature of 8.0°C corresponds to the median temperature in July 2019 at the Fording River 
upstream of Kilmarnock Creek (FR_FR2; 0200201). Guidelines calculated with temperature and pH values falling outside the defined range (i.e., pH 6.0 to 10.0 and temperature 0°C to 30°C) should be used with caution, as the WQG does not necessarily accurately reflect toxic effects at the low and high pH and 
temperature extremes. The guideline is calculated based on the individual field pH and temperature measurements for each sample.
(f) N/L) is based on the combination of field pH (8.4) and water temperature (8.0°C);water temperature of 8.0°C corresponds to the median temperature in July 2019 at the Fording River 
upstream of Kilmarnock Creek (FR_FR2; 0200201). Guidelines calculated with temperature and pH values falling outside the defined range (i.e., pH 6.0 to 10.0 and temperature 0°C to 30°C) should be used with caution, as the WQG does not necessarily accurately reflect toxic effects at the low and high pH and 
temperature extremes. The guideline is calculated based on the individual field pH and temperature measurements for each sample.
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Table D3: Water Quality for Incident 3778

08-15-2019 08-14-2019 08-14-2019

Field Measured
pH - 6.5 - 9.0 6.5 - 9.0 - - 8.4 - -
Specific conductivity µS/cm - - - - 1,110 - -
Temperature °C - - - - 15 - -
Dissolved oxygen mg/L 8.0 - 11 (a) 5.0 - 9.0 (a) 6.0 - 9.0 (a) - 8.6(Mn, C) - -
Dissolved oxygen % - - - - 86 - -
Conventional Parameters

Specific conductivity µS/cm - - - - 1,200 1,380 1,370
Hardness, as CaCO3 mg/L - - - - 682 902 913
Total alkalinity, as CaCO3 mg/L 20(a) - - - 226 277 260
Total dissolved solids mg/L - - 1,000 5,000 997 1,230(C) 1,210(C)

Total suspended solids mg/L - - - - 2.0 <1.0 16
Total organic carbon mg/L - - - - 3.3 - -

Turbidity NTU - - - - 0.47 0.27 2.1
Acidity, CaCO3 mg/L - - - - <1.0 <1.0 <1.0
Bicarbonate alkalinity, as CaCO3 mg/L - - - - 218 270 260
Carbonate alkalinity, as CaCO3 mg/L - - - - 8.0 6.8 <1.0
Hydroxide alkalinity, as CaCO3 mg/L - - - - <1.0 <1.0 <1.0
Major Ions
Bromide mg/L - - 7.8 1,000 <0.25 <0.05 <0.05

Fluoride mg/L 0.12 2.1 - 2.2(b) - - 0.17(Mn) 0.17(Mn) 0.18(Mn)

Sulphate mg/L 429(b, c) - 499 9,900 510(Mn, C) 599(Mn, C) 599(Mn, C)

Nutrients
Nitrate mg-N/L 3.0 33 22(b) - 4.9(Mn) 5.4(Mn) 5.2(Mn)

Nitrite mg-N/L 0.020(d) 0.060(d) - - 0.0088 <0.001 <0.001
Total ammonia mg-N/L 0.45 - 0.56(e) 2.4 - 2.9(f) - - 0.15 0.013 0.011
Total Kjeldahl nitrogen mg-N/L - - - - 0.77 0.51 0.72
Total phosphorus mg-P/L - - - - <0.002 <0.002 0.0070
Total ortho-phosphate mg-P/L - - - - <0.001 <0.001 <0.001
Total Metals
Aluminum µg/L - - - - 5.5 3.6 20
Antimony µg/L 9.0 - - - 0.50 0.53 0.67
Arsenic µg/L - 5.0 - - 0.21 0.17 0.21
Barium µg/L 1,000 - - - 42 51 52
Beryllium µg/L 0.13 - - - <0.02 <0.02 <0.02
Bismuth µg/L 0.50 - - - <0.05 <0.05 <0.05
Boron µg/L 1,200 29,000 - - 12 13 13
Cadmium µg/L - - - - 0.011 0.0058 0.010
Calcium µg/L - - - - 122,000 151,000 149,000
Chromium µg/L 1.0(g) - - - 0.12 <0.1 0.11

Copper µg/L - - - - <0.5 <0.5 <0.5
Iron µg/L 1,621(i) 1,000 - - <10 <10 45
Lead µg/L 20(b) 417(b) - - <0.05 <0.05 0.057
Lithium µg/L 122 - - - 12 13 13
Magnesium µg/L - - - - 96,200 120,000 118,000
Manganese µg/L 2,585(b) 3,394(b) - - 1.6 0.48 1.6
Mercury µg/L 0.010 - - - 0.00058 0.00059 0.00083
Molybdenum µg/L 1,000 2,000 - - 1.9 1.8 1.8
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Nickel µg/L 150(b) - 156(h, b) - 8.3 11 11
Potassium µg/L - - - - 1,820 2,080 2,080
Selenium µg/L 2.0 - 70 4,200 88(Mn, C) 118(Mn, C) 118(Mn, C)

Silicon µg/L - - - - 2,870 3,180 3,200
Silver µg/L 1.5(b) 3.0(b) - - <0.01 <0.01 <0.01
Sodium µg/L - - - - 2,640 2,610 2,610
Strontium µg/L - - - - 160 185 182
Thallium µg/L 0.80 - - - <0.01 <0.01 <0.01
Tin µg/L 300 - - - <0.1 <0.1 <0.1
Titanium µg/L 850 - - - <10 <10 <10
Uranium µg/L 8.5 33 - - 5.8 6.7 6.8
Vanadium µg/L 120 - - - <0.5 <0.5 <0.5
Zinc µg/L 188 341 - - <3.0 <3.0 <3.0
Dissolved Metals
Aluminum µg/L 50(i) 100(i)

Antimony µg/L - - - - 0.50 0.54 0.56
Arsenic µg/L - - - - 0.22 0.20 0.17
Barium µg/L - - - - 40 49 48
Beryllium µg/L - - - - <0.02 <0.02 <0.02
Bismuth µg/L - - - - <0.05 <0.05 <0.05
Boron µg/L - - - - 10 12 12
Cadmium µg/L 0.46(b) 2.8(b) - - 0.0063 <0.005 <0.005
Chromium µg/L - - - - 0.12 <0.1 <0.1
Cobalt µg/L - - - - <0.1 <0.1 <0.1
Copper µg/L 1.7 - 2 (j)  9.6-11.8 (j)

Iron µg/L - 350 - - <10 <10 <10
Lead µg/L - - - - <0.05 <0.05 <0.05
Lithium µg/L - - - - 12 14 15
Manganese µg/L - - - - 0.55 0.22 0.19
Mercury µg/L - - - - <0.005 <0.005 <0.005
Molybdenum µg/L - - - - 1.9 1.8 1.8
Nickel µg/L - - - - 8.1 11 11
Selenium µg/L - - - - 91 127 123
Silicon µg/L - - - - 2,680 3,220 3,250
Silver µg/L - - - - <0.01 <0.01 <0.01
Strontium µg/L 2,500 - - - 166 181 178
Thallium µg/L - - - - <0.01 <0.01 <0.01
Tin µg/L - - - - <0.1 <0.1 <0.1
Titanium µg/L - - - - <10 <10 <10
Uranium µg/L - - - - 5.5 6.8 6.9
Vanadium µg/L - - - - <0.5 <0.5 <0.5
Zinc µg/L - - - - <1.0 <1.0 <1.0
Parent PAHs
Naphthalene µg/L - 1.0 - - - <0.02 0.078
Acenaphthylene µg/L - - - - - <0.01 <0.01
Acenaphthene µg/L 6.0 - - - - <0.01 <0.01
Fluorene µg/L 12 - - - - <0.01 0.023
Phenanthrene µg/L 0.30 - - - - <0.02 0.077
Anthracene µg/L 0.10 - - - - <0.01 <0.01
Pyrene µg/L 0.020 - - - - <0.01 0.023(Mn)

Fluoranthene µg/L 0.20 - - - - <0.01 <0.01
Benzo(a)anthracene µg/L 0.10 - - - - <0.01 <0.01
Chrysene µg/L - - - - - <0.01 0.013
Benzo(a)pyrene µg/L 0.010 - - - - <0.005 <0.005
Benzo(g,h,i)perylene µg/L - - - - - <0.01 <0.01
Indeno(c,d-123)pyrene µg/L - - - - - <0.01 <0.01
Dibenzo(a,h)anthracene µg/L - - - - - <0.005 <0.005
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Ungrouped Analytes
2-bromobenzotrifluoride % - - - - - 81 90
2-methylnaphthalene µg/L - - - - - <0.02 0.24
Acenaphthene-d10 % - - - - - 102 105
Acridine µg/L - - - - - <0.01 <0.01
Benzo(b&j)fluoranthene µg/L - - - - - <0.01 <0.01
Benzo(k)fluoranthene µg/L - - - - - <0.01 <0.01
Cation - anion balance % - - - - <5.8 <0.7 0.90
Chrysene-d12 % - - - - - 80 82
Extractable petroleum hydrocarbons c10-c19 mg/L - - - - - <0.25 <0.25
Extractable petroleum hydrocarbons c19-c32 mg/L - - - - - <0.25 <0.25
Ion balance % - - - - 89 99 102
Major anion sum meq/L - - - - 16 18 18
Major cation sum meq/L - - - - 14 18 18
Naphthalene, 1-methyl- (1-methylnaphthalene) µg/L - - - - - <0.05 0.17
Oxidation-reduction potential, field mV - - - - 204 - -
Oxidation-reduction potential, lab mV - - - - 337 325 495
Phenanthrene-d10 % - - - - - 101 102
Quinoline µg/L - - - - - <0.05 <0.05

- mg/L - - - - - <0.5 <0.5
Total extractable hydrocarbons (teh 10-30) mg/L - - - - - <0.25 <0.25

Notes:

(g) = guideline is for chromium VI.
(h) = screening value is hardness-, pH-, and DOC-dependent.
(i) = guideline is pH dependent. The guideline range shown is based on the pH range observed in the dataset (8.3 to 8.4). The guideline is calculated based on the individual pH for each sample.

(Mn) = concentration is higher than the 30-day mean BC ENV guideline or outside the recommended pH, DO or total alkalinity range.
(C) = concentration is higher than the chronic sv l1  guideline or outside the recommended DO or total alkalinity range.

- = no guideline or no data.
Guidelines described in Appendix A of Costa and de Bruyn (2021)

Water quality data and guidelines shown in this table were rounded to reflect laboratory or field instrument precision after  comparisons to guidelines.  Therefore, values slightly above guidelines may be displayed as being equal to the 
guidelines and identified as exceedances.  Concentrations equal to the guideline values were not identified as exceedances.

(b) = guideline is hardness dependent. The guideline range shown is based on the hardness range observed in the dataset (682 to 913 mg/L). The guideline is calculated based on the individual hardness value for each sample.

(j)  each sample with copper concentrations above the detection limit.

(a) = guideline is a minimum value. For alkalinity, this applies unless the background concentration or value is lower. For dissolved oxygen, guideline and L1 exceedance was calculated assuming that the embryo/alevin guideline applies from 
May 15 to August 31. 

(c) = for some samples, water hardness was greater than 250 mg/L.  At this hardness, no BC ENV water quality guideline has been established for sulphate; however, the observed data were screened against the guideline for very hard water 
(i.e., 429 mg/L) for comparative purposes.

(e) = the ammonia guideline is pH and temperature dependent. The guideline that results in the minimum ammonia guideline (0.45 mg-N/L) is based on the combination of field pH (8.4) and water temperature (15.0°C). Guidelines calculated 
with temperature and pH values falling outside the defined range (i.e., pH 6.0 to 10.0 and temperature 0°C to 30°C) should be u
temperature extremes. The guideline is calculated based on the individual field pH and temperature measurements for each sample.

(d) = guideline is chloride dependent. The guideline range shown is based on the chloride concentration range observed in the dataset (1.25 to 1.56 mg/L). The guideline is calculated based on the individual chloride concentration in each 
sample.

(f) = the ammonia guideline is pH and temperature dependent. The guideline that results in the minimum ammonia guideline (2.35 mg-N/L) is based on the combination of field pH (8.4) and water temperature (15.0°C). Guidelines calculated 
with temperature and pH values falling outside the defined range (i.e., pH 6.0 to 10.0 and temperature 0°C to 30°C) should be u
temperature extremes. The guideline is calculated based on the individual field pH and temperature measurements for each sample.
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