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Use of this Report 

This report is intended for the sole use of Teck Coal Ltd.  The report reflects the professional 

judgement and practices of Minnow Environmental Inc. given the information available at the 

time of preparation.  Any use of, reference to, or reliance on this report or its contents by a 

third party is the sole responsibility of such third parties.  Minnow Environmental Inc. accepts 

no responsibility for consequences suffered by any third party resulting from actions or 

decisions made based on the contents of this report.   
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TABLES 
 



Table A.1:  Temporal Changes in Benthic Invertebrate Abundance for Reference and Mine-exposed Areas in the FRO LAEMP, September 2012 to 2019

2012 2013 2014 2015 2016 2017 2018 2019 2012 2013 2014 2015 2016 2017 2018 2019 2012-2017 2017  2012-2018 2018

RG_HENUP 0.288 ns ns - ns ns ns ns ns ns ns - ns ns ns ns ns ns ns ns ns

RG_FO26 0.002 b -2.3 - -0.42 1.4 1.0 2.4 2.2 AB B - AB AB AB A A ns ns ns ns

RG_FODHE 0.048 b - - 0.24 -1.4 -0.71 0.019 2.1 AB - - AB B AB AB A ns ns ns ns

RG_FOUNGD 0.052 ns - - ns - ns ns ns ns - - ns - ns ns ns ns ns ns ns

RG_FODNGD 0.821 - - - ns - ns ns ns - - - ns - ns ns ns ns ns ns ns

RG_MP1 0.153 ns ns - ns - ns ns ns ns ns - ns - ns ns ns ns ns ns ns

RG_FOUSH 0.229 ns - - ns - ns ns ns ns - - ns - ns ns ns ns ns ns ns

RG_FOUKI 0.017 b - - -3.1 -4.8 -2.3 -2.2 -2.7 A - - AB B AB AB AB ns ns ns ns

RG_FOBKS 0.198 ns - - ns ns ns ns ns ns - - ns ns ns ns ns ns ns ns ns

RG_FOBSC 0.580 ns - - ns ns ns ns ns ns - - ns ns ns ns ns ns ns ns ns

RG_FOBCP 0.479 ns - - ns ns ns ns ns ns - - ns ns ns ns ns ns ns ns ns

RG_FRCP1SW 0.455 - - - - - ns - ns - - - - - ns - ns ns ns ns ns

RG_FRUPO 0.021 - - - - - b -2.4 -3.9 - - - - - A AB B ns ns ns ns

RG_FODPO <0.001 b 1.3 - -1.3 -0.94 -0.044 3.7 -0.79 B AB - B B B A B ns ↑ ns ↓

RG_FO22 0.046 b - - 3.5 - 3.8 1.9 0.45 AB - - AB - A AB B ns ns ns ns

RG_FOUEW 0.986 ns - - ns ns ns ns ns ns - - ns ns ns ns ns ns ns ns ns

P-value < 0.05

   >  2 SD Increase 

   >  3 SD Increase 

   >  4 SD Increase 

   >  5 SD Increase 

   >  2 SD Decrease 

   >  3 SD Decrease

   >  4 SD Decrease 
   >  5 SD Decrease

Significant increase or decrease from base year (b)

Significantly > than all historical years (or 2017 or 2018)

Significantly < than all historical years (or 2017 or 2018)

Notes: "ns" = not significant; "-" insufficient data for comparison.
a Year  p-value from an ANOVA with factors Year and Month. 
b Magnitude of Difference (MOD) = [Meangiven year − Meanyear b] /SDyear b
c Significance among year determined using all pairwise comparisons using Tukey's honestly significant differences method. Years that share a letter are not significantly different. Letters assigned such that the mean with the highest magnitude is assigned 
"A".

Q3. Is the 2019 mean 
different than historical 
means (2012 - 2018) and 

the previous year 
(2018)?c

Magnitude of Difference (MOD)b and Significance (bolded) from 

Base Year (b) c

Reference

Mine-exposed

Status Area
Year

P-valuea

Q1. Is there a positive or negative change since the base year 
(b) of monitoring?

Temporal Contrasts

Q2. Is the 2018 mean 
different than historical 
means (2012 - 2017) and 

the previous year 
(2017)?c

bold



Table A.2:  Temporal Changes in Benthic Invertebrate EPT Abundance for Reference and Mine-exposed Areas in the FRO LAEMP, September 2012 to 2019

2012 2013 2014 2015 2016 2017 2018 2019 2012 2013 2014 2015 2016 2017 2018 2019 2012-2017 2017 2012-2018 2018

RG_HENUP 0.351 ns ns - ns ns ns ns ns ns ns - ns ns ns ns ns ns ns ns ns

RG_FO26 0.010 b -1.8 - -0.098 1.4 1.5 2.4 2.0 AB B - AB AB AB A A ns ns ns ns

RG_FOUNGD 0.025 b - - -1.3 - -2.1 1.5 1.7 AB - - AB - B A A ns ↑ ns ns

RG_FODNGD 0.901 - - - ns - ns ns ns - - - ns - ns ns ns ns ns ns ns

RG_MP1 0.076 ns ns - ns - ns ns ns ns ns - ns - ns ns ns ns ns ns ns

RG_FOUSH 0.168 ns - - ns - ns ns ns ns - - ns - ns ns ns ns ns ns ns

RG_FOUKI 0.006 b - - -3.2 -5.3 -2.7 -2.8 -3.5 A - - AB B AB AB AB ns ns ns ns

RG_FOBKS 0.389 ns - - ns ns ns ns ns ns - - ns ns ns ns ns ns ns ns ns

RG_FOBSC 0.528 ns - - ns ns ns ns ns ns - - ns ns ns ns ns ns ns ns ns

RG_FOBCP 0.357 ns - - ns ns ns ns ns ns - - ns ns ns ns ns ns ns ns ns

RG_FRCP1SW 0.304 - - - - - ns - ns - - - - - ns - ns ns ns ns ns

RG_FRUPO 0.014 - - - - - b -2.7 -4.0 - - - - - A AB B ns ns ns ns

RG_FODPO <0.001 b 2.2 - -0.60 -0.72 -0.79 3.8 -1.1 B AB - B B B A B ns ↑ ns ↓

RG_FO22 0.095 ns - - ns - ns ns ns ns - - ns - ns ns ns ns ns ns ns

P-value < 0.05

   >  2 SD Increase 

   >  3 SD Increase 

   >  4 SD Increase 

   >  5 SD Increase 

   >  2 SD Decrease 

   >  3 SD Decrease

   >  4 SD Decrease 
   >  5 SD Decrease

Significant increase or decrease from base year (b)

Significantly > than all historical years (or 2017 or 2018)

Significantly < than all historical years (or 2017 or 2018)

Notes: "ns" = not significant; "-" insufficient data for comparison.
a Year  p-value from an ANOVA with factors Year and Month. 
b Magnitude of Difference (MOD) = [Meangiven year − Meanyear b] /SDyear b
c Significance among year determined using all pairwise comparisons using Tukey's honestly significant differences method. Years that share a letter are not significantly different. Letters assigned such that the mean with the highest magnitude is 
assigned "A".

Q3. Is the 2019 mean 
different than 

historical means 
(2012 - 2018) and the 

previous year 
(2018)?c

Magnitude of Difference (MOD)b and Significance (bolded) from 

Base Year (b) c

Reference

Mine-exposed

Status Area
Year

P-valuea

Q1. Is there a positive or negative change since the base year 
(b) of monitoring?

Temporal Contrasts

Q2. Is the 2018 mean 
different than 

historical means (2012 -
2017) and the previous 

year (2017)?c

bold



Table A.3:  Temporal Changes in Benthic Invertebrate Ephemeroptera Abundance for Reference and Mine-exposed Areas in the FRO LAEMP, September 2012 to 2019  

2012 2013 2014 2015 2016 2017 2018 2019 2012 2013 2014 2015 2016 2017 2018 2019 2012-2017 2017 2012-2018 2018

RG_HENUP 0.385 ns ns - ns ns ns ns ns ns ns - ns ns ns ns ns ns ns ns ns

RG_FO26 <0.001 b -1.5 - 0.98 2.4 1.4 4.0 3.5 B B - AB AB AB A A ns ns ns ns

RG_FODHE 0.107 ns - - ns ns ns ns ns ns - - ns ns ns ns ns ns ns ns ns

RG_FOUNGD <0.001 b - - -1.4 - -2.9 1.7 2.6 ABC - - BC - C AB A ns ↑ ns ns

RG_FODNGD 0.800 - - - ns - ns ns ns - - - ns - ns ns ns ns ns ns ns

RG_MP1 0.002 b -5.2 - -3.9 - -0.79 -1.6 -4.6 A B - AB - A A B ns ns ns ↓

RG_FOUSH 0.004 b - - -1.2 - -3.3 -2.3 -3.2 A - - AB - AB AB B ns ns ns ns

RG_FOUKI <0.001 b - - -4.0 -7.2 -4.1 -3.6 -4.5 A - - ABC C BC B BC ns ns ns ns

RG_FOBKS 0.068 ns - - ns ns ns ns ns ns - - ns ns ns ns ns ns ns ns ns

RG_FOBSC 0.064 ns - - ns ns ns ns ns ns - - ns ns ns ns ns ns ns ns ns

RG_FOBCP 0.002 b - - -5.0 -5.8 -5.0 -3.1 -3.8 A - - B B B AB B ns ns ns ns

RG_FRCP1SW 0.336 - - - - - ns - ns - - - - - ns - ns ns ns ns ns

RG_FRUPO 0.445 - - - - - ns ns ns - - - - - ns ns ns ns ns ns ns

RG_FODPO 0.003 b -0.63 - -4.7 -3.2 -5.6 -0.96 -2.9 A AB - BC ABC C A ABC ns ↑ ns ns

RG_FO22 0.435 ns - - ns - ns ns ns ns - - ns - ns ns ns ns ns ns ns

P-value < 0.05

   >  2 SD Increase 

   >  3 SD Increase 

   >  4 SD Increase 

   >  5 SD Increase 

   >  2 SD Decrease 

   >  3 SD Decrease

   >  4 SD Decrease 
   >  5 SD Decrease

Significant increase or decrease from base year (b)

Significantly > than all historical years (or 2017 or 2018)

Significantly < than all historical years (or 2017 or 2018)

Notes: "ns" = not significant; "-" insufficient data for comparison.
a Year  p-value from an ANOVA with factors Year and Month. 
b Magnitude of Difference (MOD) = [Meangiven year − Meanyear b] /SDyear b
c Significance among year determined using all pairwise comparisons using Tukey's honestly significant differences method. Years that share a letter are not significantly different. Letters assigned such that the mean with the highest magnitude is 
assigned "A".

Q3. Is the 2019 mean 
different than 

historical means 
(2012 - 2018) and the 

previous year 
(2018)?c

Magnitude of Difference (MOD)b and Significance (bolded) from 

Base Year (b) c

Reference

Mine-exposed

Status Area
Year

P-valuea

Q1. Is there a positive or negative change since the base year 
(b) of monitoring?

Temporal Contrasts

Q2. Is the 2018 mean 
different than 

historical means (2012 -
2017) and the previous 

year (2017)?c

bold



2012 2013 2014 2015 2016 2017 2018 2019 2012 2013 2014 2015 2016 2017 2018 2019 2012-2017 2017 2012-2018 2018

RG_HENUP 0.044 b -1.5 - 1.8 -0.85 2.8 -0.094 -0.18 AB B - AB AB A AB AB ns ns ns ns

RG_FO26 0.797 ns ns - ns ns ns ns ns ns ns - ns ns ns ns ns ns ns ns ns

RG_FOUNGD 0.537 ns - - ns - ns ns ns ns - - ns - ns ns ns ns ns ns ns

RG_FODNGD 0.963 - - - ns - ns ns ns - - - ns - ns ns ns ns ns ns ns

RG_MP1 0.089 ns ns - ns - ns ns ns ns ns - ns - ns ns ns ns ns ns ns

RG_FOUSH 0.452 ns - - ns - ns ns ns ns - - ns - ns ns ns ns ns ns ns

RG_FOUKI 0.192 ns - - ns ns ns ns ns ns - - ns ns ns ns ns ns ns ns ns

RG_FOBKS 0.244 ns - - ns ns ns ns ns ns - - ns ns ns ns ns ns ns ns ns

RG_FOBSC 0.575 ns - - ns ns ns ns ns ns - - ns ns ns ns ns ns ns ns ns

RG_FOBCP 0.559 ns - - ns ns ns ns ns ns - - ns ns ns ns ns ns ns ns ns

RG_FRCP1SW 0.307 - - - - - ns - ns - - - - - ns - ns ns ns ns ns

RG_FRUPO 0.128 - - - - - ns ns ns - - - - - ns ns ns ns ns ns ns

RG_FODPO 0.001 b 2.3 - 0.36 -0.32 0.30 3.3 -0.16 AB AB - AB B AB A B ns ns ns ↓

RG_FO22 0.101 ns - - ns - ns ns ns ns - - ns - ns ns ns ns ns ns ns

P-value < 0.05

   >  2 SD Increase 

   >  3 SD Increase 

   >  4 SD Increase 

   >  5 SD Increase 

   >  2 SD Decrease 

   >  3 SD Decrease

   >  4 SD Decrease 
   >  5 SD Decrease

Significant increase or decrease from base year (b)

Significantly > than all historical years (or 2017 or 2018)

Significantly < than all historical years (or 2017 or 2018)

Notes: "ns" = not significant; "-" insufficient data for comparison.
a Year  p-value from an ANOVA with factors Year and Month. 
b Magnitude of Difference (MOD) = [Meangiven year − Meanyear b] /SDyear b

Table A.4:  Temporal Changes in Benthic Invertebrate Plecoptera Abundance for Reference and Mine-exposed Areas in the FRO LAEMP, September 2012 to 2019

Status Area
Year

P-valuea

Q1. Is there a positive or negative change since the base year 
(b) of monitoring?

Temporal Contrasts

Q2. Is the 2018 mean 
different than 

historical means 
(2012 - 2017) and the 

previous year 
(2017)?c

Q3. Is the 2019 
mean different than 

historical means 
(2012 - 2018) and 
the previous year 

(2018)?c

Magnitude of Difference (MOD)b and Significance (bolded) from 

Base Year (b) c

Reference

Mine-exposed

c Significance among year determined using all pairwise comparisons using Tukey's honestly significant differences method. Years that share a letter are not significantly different. Letters assigned such that the mean with the highest magnitude is 
assigned "A".

bold



2012 2013 2014 2015 2016 2017 2018 2019 2012 2013 2014 2015 2016 2017 2018 2019 2012-2017 2017 2012-2018 2018

RG_HENUP 0.280 ns ns - ns ns ns ns ns ns ns - ns ns ns ns ns ns ns ns ns

RG_FO26 <0.001 b -3.4 - -3.1 -0.043 3.7 0.81 1.0 AB B - B AB A A A ns ns ns ns

RG_FODHE 0.016 b - - -3.4 -4.9 -2.3 -1.7 -1.2 A - - AB B AB AB A ns ns ns ns

RG_FOUNGD 0.043 b - - -2.5 - -1.7 1.0 -0.26 AB - - B - AB A AB ns ns ns ns

RG_FODNGD 0.117 - - - ns - ns ns ns - - - ns - ns ns ns ns ns ns ns

RG_MP1 0.219 ns ns - ns - ns ns ns ns ns - ns - ns ns ns ns ns ns ns

RG_FOUSH 0.849 ns - - ns - ns ns ns ns - - ns - ns ns ns ns ns ns ns

RG_FOUKI 0.462 ns - - ns ns ns ns ns ns - - ns ns ns ns ns ns ns ns ns

RG_FOBKS 0.595 ns - - ns ns ns ns ns ns - - ns ns ns ns ns ns ns ns ns

RG_FOBSC 0.329 ns - - ns ns ns ns ns ns - - ns ns ns ns ns ns ns ns ns

RG_FOBCP 0.055 ns - - ns ns ns ns ns ns - - ns ns ns ns ns ns ns ns ns

RG_FRCP1SW 0.998 - - - - - ns - ns - - - - - ns - ns ns ns ns ns

RG_FRUPO 0.131 - - - - - ns ns ns - - - - - ns ns ns ns ns ns ns

RG_FODPO 0.054 ns ns - ns ns ns ns ns ns ns - ns ns ns ns ns ns ns ns ns

RG_FO22 0.005 b - - 4.3 - 5.4 1.7 3.1 C - - AB - A BC ABC ns ↓ ns ns

P-value < 0.05

   >  2 SD Increase 

   >  3 SD Increase 

   >  4 SD Increase 

   >  5 SD Increase 

   >  2 SD Decrease 

   >  3 SD Decrease

   >  4 SD Decrease 
   >  5 SD Decrease

Significant increase or decrease from base year (b)

Significantly > than all historical years (or 2017 or 2018)

Significantly < than all historical years (or 2017 or 2018)

Notes: "ns" = not significant; "-" insufficient data for comparison.
a Year  p-value from an ANOVA with factors Year and Month. 
b Magnitude of Difference (MOD) = [Meangiven year − Meanyear b] /SDyear b

Table A.5:  Temporal Changes in Benthic Invertebrate Trichoptera Abundance for Reference and Mine-exposed Areas in the FRO LAEMP, September 2012 to 2019

Status Area
Year

P-valuea

Q1. Is there a positive or negative change since the base year 
(b) of monitoring?

Temporal Contrasts

Q2. Is the 2018 mean 
different than 

historical means 
(2012 - 2017) and the 

previous year 
(2017)?c

Q3. Is the 2019 
mean different than 

historical means 
(2012 - 2018) and 
the previous year 

(2018)?c

Magnitude of Difference (MOD)b and Significance (bolded) from 

Base Year (b) c

Reference

Mine-exposed

c Significance among year determined using all pairwise comparisons using Tukey's honestly significant differences method. Years that share a letter are not significantly different. Letters assigned such that the mean with the highest magnitude is 
assigned "A".

bold



Table A.6:  Temporal Changes in Benthic Invertebrate Chironomid Abundance for Reference and Mine-exposed Areas in the FRO LAEMP, September 2012 to 2019

2012 2013 2014 2015 2016 2017 2018 2019 2012 2013 2014 2015 2016 2017 2018 2019 2012-2017 2017 2012-2018 2018

RG_HENUP 0.094 ns ns - ns ns ns ns ns ns ns - ns ns ns ns ns ns ns ns ns

RG_FO26 <0.001 b -3.1 - -0.74 1.5 -0.95 0.94 2.2 AB B - AB A AB A A ns ns ns ns

RG_FODHE <0.001 b - - 4.9 1.6 1.0 2.7 7.1 C - - AB BC BC BC A ns ns ns ↑

RG_FOUNGD 0.268 ns - - ns - ns ns ns ns - - ns - ns ns ns ns ns ns ns

RG_FODNGD 0.112 - - - ns - ns ns ns - - - ns - ns ns ns ns ns ns ns

RG_MP1 <0.001 b -2.3 - -2.7 - -3.8 -2.4 1.5 AB B - B - B B A ns ns ns ↑

RG_FOUSH 0.051 ns - - ns - ns ns ns ns - - ns - ns ns ns ns ns ns ns

RG_FOUKI 0.014 b - - 1.3 2.5 3.3 1.5 4.0 B - - AB AB AB AB A ns ns ns ns

RG_FOBKS 0.037 b - - 2.1 4.4 3.0 2.3 2.6 B - - AB A AB AB AB ns ns ns ns

RG_FOBSC 0.030 b - - -0.10 2.1 2.7 -0.58 2.0 AB - - AB AB AB B A ns ns ns ↑

RG_FOBCP <0.001 b - - 2.0 1.6 3.0 -0.018 3.2 AB - - AB AB AB B A ns ns ns ↑

RG_FRCP1SW 0.910 - - - - - ns - ns - - - - - ns - ns ns ns ns -

RG_FRUPO 0.796 - - - - - ns ns ns - - - - - ns ns ns ns ns ns ns

RG_FODPO <0.001 b -8.1 - -2.2 -0.53 2.4 2.2 0.47 AB C - B AB A A AB ns ns ns ns

RG_FO22 0.001 b - - 2.2 - 0.57 -2.4 -2.1 AB - - A - AB B B ns ns ns ns

P-value < 0.05

   >  2 SD Increase 

   >  3 SD Increase 

   >  4 SD Increase 

   >  5 SD Increase 

   >  2 SD Decrease 

   >  3 SD Decrease

   >  4 SD Decrease 
   >  5 SD Decrease

Significant increase or decrease from base year (b)

Significantly > than all historical years (or 2017 or 2018)

Significantly < than all historical years (or 2017 or 2018)

Notes: "ns" = not significant; "-" insufficient data for comparison.
a Year  p-value from an ANOVA with factors Year and Month. 
b Magnitude of Difference (MOD) = [Meangiven year − Meanyear b] /SDyear b
c Significance among year determined using all pairwise comparisons using Tukey's honestly significant differences method. Years that share a letter are not significantly different. Letters assigned such that the mean with the highest magnitude is 
assigned "A".

Q3. Is the 2019 mean 
different than 

historical means 
(2012 - 2018) and the 

previous year 
(2018)?c

Magnitude of Difference (MOD)b and Significance (bolded) from 

Base Year (b) c

Reference

Mine-exposed

Status Area
Year

P-valuea

Q1. Is there a positive or negative change since the base year 
(b) of monitoring?

Temporal Contrasts

Q2. Is the 2018 mean 
different than 

historical means 
(2012 - 2017) and the 

previous year 
(2017)?c

bold



Table A.7: Benthic Invertebrate Total and EPT Abundances at Mine-Exposed Compared to Reference Areas within Seasons Sampled in 2018 and 2019

Year 0.376 RG_HENUP 0.636 0.315 0.0349 0.817 - - 0.00306 1.16 <0.0001 2.14 - -
Station <0.001 RG_FO26 0.866 -0.112 0.247 -0.445 - - 0.208 -0.485 0.388 0.332 - -
Month <0.001 RG_UFR1 - - - - - - - - - - - -

Year x Station <0.001 RG_HENUP - - - - - - - - <0.0001 2.04 - -
Station x Month <0.001 RG_FO26 - - - - - - - - 0.543 0.234 - -
Year x Month <0.001 RG_UFR1 - - - - - - - - - - - -

Year x Station x Month 0.0544 RG_HENUP 0.0422 1.36 0.00154 1.24 - - 0.755 0.120 <0.0001 1.74 - -
RG_FO26 0.161 0.935 0.953 -0.0229 - - 0.000117 -1.52 0.857 -0.0690 - -
RG_UFR1 - - - - - - - - - - - -

RG_HENUP 0.863 -0.115 0.104 0.628 - - 0.882 -0.0569 0.0174 0.923 - -
RG_FO26 0.416 -0.541 0.100 -0.634 - - <0.0001 -1.70 0.0223 -0.886 - -
RG_UFR1 - - - - - - - - - - - -

RG_HENUP 0.223 0.813 0.203 0.490 - - 0.567 0.220 0.0107 0.993 - -
RG_FO26 0.561 0.386 0.0460 -0.772 - - 0.000305 -1.42 0.0350 -0.816 - -
RG_UFR1 - - - - - - - - - - - -

RG_HENUP 0.581 0.368 0.887 0.0544 - - 0.339 0.368 0.143 0.565 - -
RG_FO26 0.929 -0.0592 0.00201 -1.21 - - 0.00115 -1.27 0.00148 -1.24 - -
RG_UFR1 - - - - - - - - - - - -

RG_HENUP 0.741 0.220 0.219 -0.473 - - 0.981 0.00905 0.791 -0.102 - -
RG_FO26 0.756 -0.207 <0.0001 -1.74 - - <0.0001 -1.63 <0.0001 -1.91 - -
RG_UFR1 - - - - 0.0166

RG_HENUP 0.535 0.413 0.876 0.0597 - - 0.755 0.120 0.998 -0.000940 - -
RG_FO26 0.984 -0.0134 0.00210 -1.20 - - 0.000117 -1.52 <0.0001 -1.81 - -
RG_UFR1 - - - - - - - - - - - -

RG_HENUP - - - - - - - - 0.248 0.444 - -
RG_FO26 - - - - - - - - 0.000513 -1.36 - -
RG_UFR1 - - - - - - - - - - 0.636 -0.182

RG_HENUP 0.466 -0.486 0.0904 -0.654 - - 0.0786 -0.679 0.684 -0.156 - -
RG_FO26 0.172 -0.913 <0.0001 -1.92 - - <0.0001 -2.32 <0.0001 -1.97 - -
RG_UFR1 - - - - <0.0001 -1.93 - - - - - -

RG_HENUP 0.592 -0.357 0.0503 -0.677 - - 0.945 -0.0264 0.907 -0.0402 - -
RG_FO26 0.240 -0.783 <0.0001 -1.94 - - <0.0001 -1.67 <0.0001 -1.85 - -
RG_UFR1 - - - - 0.00324 -1.15 - - - - - -

RG_HENUP 0.0984 -1.10 - - - - 0.695 0.151 0.380 0.338 - -
RG_FO26 0.0226 -1.53 - - - - 0.000158 -1.49 0.000191 -1.47 - -
RG_UFR1 - - - - - - - - - - - -

RG_HENUP 0.869 -0.109 0.488 0.266 - - 0.0896 -0.655 0.401 0.323 - -
RG_FO26 0.421 -0.536 0.0104 -0.996 - - <0.0001 -2.30 0.000166 -1.49 - -
RG_UFR1 - - - - <0.0001 2.21 - - - - 0.0238 0.876

RG_HENUP 0.193 0.868 <0.0001 1.98 - - 0.901 0.0478 0.00354 1.14 - -
RG_FO26 0.508 0.441 0.0616 0.723 - - <0.0001 -1.59 0.0822 -0.671 - -
RG_UFR1 - - - - <0.0001 2.73 - - - - 0.0140 0.954

RG_HENUP 0.0126 -1.68 0.0974 0.572 - - 0.465 0.281 0.0764 0.612 - -
RG_FO26 0.00187 -2.11 0.0461 -0.690 - - 0.000534 -1.36 0.000652 -1.20 - -
RG_UFR1 - - - - - - - - - - - -

RG_HENUP 0.157 0.945 0.839 -0.0779 - - 0.0195 0.907 0.0939 0.647 - -
RG_FO26 0.436 0.518 0.000641 -1.34 - - 0.0573 -0.735 0.00291 -1.16 - -
RG_UFR1 - - - - <0.0001 2.18 - - - - 0.622 0.189

Post-Hoc ContrastsANOVA

Term P-value
Endpoint

MOD (SD)P-valueMOD (SD)P-valueMOD (SD)P-valueMOD (SD)P-valueMOD (SD)

2019
June September December

Abundance (# organisms)

-

Reference
Mine-Exposed 

Station
P-value MOD (SD)

2018
June September December

P-value

RG_FODHE

RG_FOUCL

RG_FOUNGD

RG_FODNGD

RG_MP1

RG_FOUSH

RG_FOUKI

RG_FOBCP

RG_FRCP1SW

RG_FRUPO

RG_FOBKS

RG_SCOUTDS

RG_FOBSC

RG_FODPO

RG_FO22

RG_FOUEW
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Table A.7: Benthic Invertebrate Total and EPT Abundances at Mine-Exposed Compared to Reference Areas within Seasons Sampled in 2018 and 2019

Post-Hoc ContrastsANOVA

Term P-value
Endpoint

MOD (SD)P-valueMOD (SD)P-valueMOD (SD)P-valueMOD (SD)P-valueMOD (SD)

2019
June September DecemberReference

Mine-Exposed 
Station

P-value MOD (SD)

2018
June September December

P-value

Year 0.593 RG_HENUP 0.280 -0.488 0.0716 0.471 - - 0.0608 0.491 <0.0001 1.18 - -
Station <0.001 RG_FO26 0.243 -0.528 0.283 -0.280 - - 0.115 -0.412 0.589 0.141 - -
Month <0.001 RG_UFR1 - - - - - - - - - - - -

Year x Station <0.001 RG_HENUP - - - - - - - - <0.0001 1.11 - -
Station x Month <0.001 RG_FO26 - - - - - - - - 0.795 0.0677 - -
Year x Month <0.001 RG_UFR1 - - - - - - - - - - - -

Year x Station x Month 0.1862 RG_HENUP 0.843 0.0893 0.00707 0.710 - - 0.662 -0.114 <0.0001 1.10 - -
RG_FO26 0.912 0.0497 0.875 -0.0409 - - 0.000143 -1.02 0.816 0.0607 - -
RG_UFR1 - - - - - - - - - - - -

RG_HENUP 0.311 -0.457 0.218 0.322 - - 0.644 -0.120 0.0772 0.462 - -
RG_FO26 0.271 -0.497 0.100 -0.429 - - 0.000130 -1.02 0.0280 -0.577 - -
RG_UFR1 - - - - - - - - - - - -

RG_HENUP 0.933 -0.0376 0.500 0.175 - - 0.793 -0.0682 0.506 -0.173 - -
RG_FO26 0.864 -0.0772 0.0282 -0.576 - - 0.000271 -0.971 <0.0001 -1.21 - -
RG_UFR1 - - - - - - - - - - - -

RG_HENUP 0.559 -0.263 0.635 -0.124 - - 0.878 0.0399 0.889 -0.0364 - -
RG_FO26 0.502 -0.303 0.000985 -0.875 - - 0.00114 -0.863 <0.0001 -1.08 - -
RG_UFR1 - - - - - - - - - - - -

RG_HENUP 0.812 -0.107 0.0320 -0.562 - - 0.621 -0.128 0.0987 -0.431 - -
RG_FO26 0.744 -0.147 <0.0001 -1.31 - - 0.000116 -1.03 <0.0001 -1.47 - -
RG_UFR1 - - - - 0.0633 0.486 - - - - 0.0284 -0.575

RG_HENUP 0.384 -0.392 0.417 -0.211 - - 0.920 -0.0260 0.485 -0.182 - -
RG_FO26 0.338 -0.432 0.000307 -0.962 - - 0.000483 -0.929 <0.0001 -1.22 - -
RG_UFR1 - - - - - - - - - - - -

RG_HENUP - - - - - - - - 0.583 0.143 - -
RG_FO26 - - - - - - - - 0.000747 -0.896 - -
RG_UFR1 - - - - - - - - - - 0.705 -0.0984

RG_HENUP 0.0143 -1.12 0.00573 -0.729 - - 0.0458 -0.523 0.219 -0.321 - -
RG_FO26 0.0113 -1.16 <0.0001 -1.48 - - <0.0001 -1.43 <0.0001 -1.36 - -
RG_UFR1 - - - - <0.0001 -1.64 - - - - - -

RG_HENUP 0.149 -0.653 0.0109 -0.599 - - 0.158 -0.369 0.0843 -0.404 - -
RG_FO26 0.126 -0.693 <0.0001 -1.35 - - <0.0001 -1.27 <0.0001 -1.44 - -
RG_UFR1 - - - - <0.0001 -1.16 - - - - - -

RG_HENUP 0.0531 -0.877 - - - - 0.263 -0.291 0.637 0.123 - -
RG_FO26 0.0434 -0.917 - - - - <0.0001 -1.19 0.000572 -0.916 - -
RG_UFR1 - - - - - - - - - - - -

RG_HENUP 0.565 -0.259 0.833 0.0547 - - 0.00368 -0.767 0.803 0.0647 - -
RG_FO26 0.507 -0.299 0.00823 -0.696 - - <0.0001 -1.67 0.000260 -0.974 - -
RG_UFR1 - - - - <0.0001 1.42 - - - - 0.0363 0.549

RG_HENUP 0.634 0.214 <0.0001 1.22 - - 0.642 -0.121 0.0639 0.485 - -
RG_FO26 0.698 0.175 0.0703 0.474 - - 0.000129 -1.02 0.0347 -0.554 - -
RG_UFR1 - - - - <0.0001 1.78 - - - - 0.0182 0.621

RG_HENUP <0.0001 -1.92 0.801 0.0588 - - 0.0690 -0.476 0.808 0.0565 - -
RG_FO26 <0.0001 -1.95 0.00341 -0.692 - - <0.0001 -1.38 <0.0001 -0.982 - -
RG_UFR1 - - - - - - - - - - - -

RG_HENUP 0.685 0.183 0.286 -0.278 - - 0.109 0.418 0.974 0.00847 - -
RG_FO26 0.751 0.143 0.000120 -1.03 - - 0.0642 -0.484 0.000117 -1.03 - -
RG_UFR1 - - - - <0.0001 1.39 - - - - 0.776 0.0741

                 P-value <0.05 (ANOVA P-Value) and P-value <0.05/ number of comparisons (for post-hoc tests)

                 Post-hoc P-value <0.05

                 MOD < -2

                 MOD  > 2
Notes: '-' = no data, MOD = Magnitude of Difference = (MCTEXP - MCTREF)/SDpooled, where MCTEXP and MCTREF is the measure of central tendency for the exposed and reference site separately, and SDpooled is the residual standard deviation of the full ANOVA model.
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1. Introduction 
Westslope Cutthroat Trout are a key fisheries resource in the Fording River watershed. It is the only 
species known to occur in the upper Fording River, and its tributaries, upstream of Josephine Falls. 
Coal mining accelerates the natural release of selenium (Se) and the Elk Valley and the upper 
Fording River lie within the Kootenay geological formation, an area of naturally seleniferous soils (Orr 
et al. 2006). This has resulted in concern that selenium concentrations may be approaching or could 
approach levels that have the ability to manifest themselves as population level effects for the upper 
Fording River Westslope Cutthroat Trout (Minnow Environmental Inc. 2018, Orr et al. 2012, Elphick 
et al. 2009).  

The majority of Fording River selenium loading originates from Henretta, Clode, Swift, Kilmarnock, 
Cataract and Greenhills Creeks. These sources result in high selenium loads within river sections 
containing notable over-wintering aggregations of Westslope Cutthroat Trout. Westslope Cutthroat 
Trout captured during spawning season within the Fording Oxbow area (i.e., Population Segment S6) 
and Henretta Pit Lake are known to contain elevated selenium within fish tissue samples (McDonald 
2013, Minnow et al. 2012).  

Recent study has identified four (4) critical over-wintering habitats that represent 20% of available 
habitat but supports 90% of the over-wintering population (Cope et al. 2016). These locations are; 1) 
Henretta Pit Lake (in lower Henretta Creek), 2) Clode Flats (in Fording River Segments S8 and S9 in 
vicinity of Fish Pond Creek and Clode Creek settling ponds), 3) the Fording Oxbow area (in Fording 
River Segment S6 downstream of Fording River Operations), and 4) the Greenhills pools (in Fording 
River Segment S2 adjacent to Greenhills Creek). Westslope Cutthroat Trout typically reside within 
these over-wintering areas from October through March.  

The proposed fish sampling is primarily in support of substantive on-going work on ecosystem health, 
namely the Elk Valley Water Quality Plan (EVWQP) and the Regional Aquatic Effects Monitoring 
Program (RAEMP). The goal of the EVWQP (2014) is to stabilize and reverse the increasing trend of 
selenium, cadmium, nitrate, sulphate and calcite to ensure the ongoing health of the watershed, while 
at the same time allowing for continued sustainable mining. The goal of the RAEMP, a 
comprehensive monitoring program, is to assess potential effects in the aquatic environment 
throughout the Elk River watershed and Koocanusa Reservoir (Minnow Environmental Inc. 2018, 
Windward et al. 2014). 
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1.1 Project Goal and Key Study Questions 

The goal of the Upper Fording River Aquatic Effects Monitoring of Westslope Cutthroat Trout Over-
wintering Habitats is to gather additional fish tissue data during the over-wintering period for local 
effects monitoring within these habitats or river segments that have been identified as important over-
wintering habitats and are known to have elevated aqueous selenium. Additional biological sampling 
within these same over-wintering sites will be completed at the same time to evaluate selenium 
concentrations within stream sediments and benthic invertebrate tissue These activities are covered 
under a separate study design to be completed by the RAEMP consultant (Minnow Environmental 
Ltd.). This temporal local effects monitoring may provide additional information about selenium 
source-exposure relationships. 

This study design is specific to the non-lethal capture of Westslope Cutthroat Trout and the collection 
of selenium tissue samples within the four notable over-wintering areas identified above. Fish 
sampling will occur within these four sites during the late over-wintering period (Feb – March) before 
these Westslope Cutthroat Trout initiate feeding movements (April) and spawning migrations (May). 
Previous sampling in these locations has been completed during spawning or summer rearing 
periods without prior knowledge of residence time within these habitats (note that fish from other river 
reaches also migrate into these areas to spawn and rear during the summer season, Cope et al. 
2016).  

1.2 Study Area  

This local effects sampling will be restricted to the four notable over-wintering aggregations located 
at; 1) Henretta Pit Lake (in lower Henretta Creek), 2) Clode Flats (in Fording River Segments S8 and 
S9 around Clode Creek settling ponds), 3) the Fording Oxbow area (in Fording River Segment S6 
downstream of Swift, Kilmarnock and Cataract Creeks), and 4) the Greenhills pools (in Fording River 
Segment S2 adjacent to Greenhills Creek) (Figure 1). 

LCO Dry Creek at Site Code LC_SPDC (outlet of settling ponds) was added in March to investigate 
angling capture opportunities for capture and sampling (Figure 1).  

1.3 Schedule 

The Westslope Cutthroat Trout over-wintering sampling will initially be completed over 5 days during 
an appropriate weather window during February 11 – 16. Catches will likely depend on weather and 
ice conditions. If necessary, a second 5 day sample period would be completed in March 2019. 
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Figure 1. Upper Fording River study area illustrating the five over-wintering sample sites. 
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1.4 Sample Sensitivities 

These two sample periods should be sufficient to capture the sample target of 8 Westslope Cutthroat 
Trout within each of the 4 notable over-wintering aggregations for a maximum total sample size of 32 
Westslope Cutthroat Trout. The latest population estimate for these aggregations is 3,305 mature fish 
(i.e. 3, 672 mature fish x 0.90; Cope et al. 2017). As such, the sample size represents < 1% of the 
population within these habitats.  

Westslope Cutthroat Trout may exhibit some sensitivity to capture, handling and sampling during the 
over-wintering period and special capture and handling procedures are outlined in the following 
methods section. The capture and sampling personnel have sampled in winter shoulder seasons 
under similar conditions and will use recovery fish sleeves to monitor in situ fish recovery for a 
minimum of 30 minutes before release. Any sign of trauma, or mortality will result in the cancellation 
of any further sampling and the Elk Valley Fish and Fish Habitat Committee will be consulted 
immediately.  

The proposed study team all represent senior biologists and capture specialists that have worked 
together to Floy, PIT and Radio tag 3,850 Westslope Cutthroat Trout in the East Kootenay between 
2000-2018.  

There are logistical and safety considerations to working within these areas during the winter season. 
The proposed crew has traversed and worked in these exact locations every month of the year from 
May 2012 through October 2015 and have the relevant site specific skills and knowledge to operate 
safely during the proposed timeline. 

2. Methods 
Eight (8) Westslope Cutthroat Trout within each of the four notable over-wintering aggregations will 
be collected for selenium tissue samples; for a maximum total sample size of 32 Westslope Cutthroat 
Trout. The non-lethal tissue sample methodology for this project represents procedures developed for 
the ongoing RAEMP (Minnow Environmental Inc. 2018).  

Fish will be captured using anglers experienced with safe fish handling, with artificial flies (preferred) 
and bait (if necessary). Baited fyke traps have been employed with some success previously (L. 
Amos, Teck Coal Ltd., pers. comm.) and burbot cod traps may be employed as a second passive 
trapping method for inclusion in the capture program; depending on initial angling results.  
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Captured fish are allowed to recover their oxygen deficit (created during capture) in an instream fish 
sleeve for 30 minutes prior to being anaesthetized and processed. Since sampling is being 
conducted during winter, all efforts will be made to ensure fish remain in water during sampling using 
a V-shaped surgical table that is partially submerged in a water bath to ensure the head and gills are 
in contact with oxygenated water. Nitrile gloves are used for all sampling and handling of fish. 

Fish are anaesthetized in a 40 L bath of river water containing 2.0 ml clove oil yielding bath 
concentrations of 50 mg/l.  Clove oil is a safe, inexpensive, and effective anaesthetic suitable for 
invasive procedures in the field (Prince and Powell 2000, Peake 1998, Anderson et al. 1997). The 
lowest effective dose of clove oil is recommended as time to recovery of equilibrium and fear 
response in salmonids has been shown to increase exponentially with exposure time (Keene et al. 

1998).  As such, fish will only be anaesthetized to level two (total loss of equilibrium with normal 
swimming motion) or level three (partial loss of swimming motion) to facilitate rapid recovery 
(Yoshikawa et al. 1988).  

Once anaesthetized, each captured Westslope Cutthroat Trout is assigned a unique identification 
code. Body weight is measured using an appropriately-sized spring scale (e.g., 100 g, 500 g, 1,000 
g). Total and fork length are determined using a measuring board (± 1 mm). External fish condition, 
including the presence of any deformities, lesions, or parasites, is documented. A biopsy punch (4 
mm acu-punch) is inserted into the dorsal musculature, ensuring the penetration is perpendicular to 
the fish skin surface. Light pressure is applied while turning (twisting) the punch into the dorsal 
musculature (about 5 to 7 mm). The punch is then angled slightly and removed, while still turning, to 
separate the sample from the surrounding musculature. Some veterinary-grade tissue adhesive 
3MVetbond™ is applied to the plug location and allowed to dry for approximately 30 seconds to 
prevent infection and promote healing. Skin is removed from the sample with a scalpel and the 
remaining muscle sample is placed into a sterile micro-centrifuge tube. Following sampling, the fish is 
returned to the instream fish sleeve for 30 minutes to recover before being released back into the 
water body where it was captured.  

Samples are stored on ice until transfer to a freezer later in the day. At the completion of each 
sample session all samples are shipped with ice to Saskatchewan Research Council Research 
laboratory consistent with other regional tissue samples for selenium analyses (Minnow 
Environmental Inc. 2018).  
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2.1 Reporting  

This data report summarizes the fish sampling activities and provides copies of the Fish Data 
Submission (FDS) summarizing fish sample activities and catch as well as the Minnow Environmental 
Inc. field data sheets.  

Results will be evaluated as part of the RAEMP. At the time of shipping samples to the RAEMP 
laboratory provider the chain of custody will specify the selenium analyses data will be submitted to 
the project manager, Regional Aquatic Effects Monitoring Program (RAEMP) and the consultant 
charged with reporting the 2018-19 field sample results (Minnow Environmental Ltd., in prep.). The 
field collection manager (Westslope Fisheries Ltd.) will submit the fish collection permit Fish Data 
Submission (FDS) summarizing sample activities and catch. 

3. Results 

3.1 February 2019  

During February 11 -14, 2019 Henretta Pit Lake (Site Code RG_HE27), Clode Flats (Site Code 
RG_MP1), Fording Oxbow Area (Site Code RG_FRABC_HF1) and the recently constructed Fish 
Pond Creek over-wintering pools were also angled. Various angling strategies were used at all four 
locations above (e.g., bait fishing and fly fishing). 

This angling session coincided with two weeks of cold weather. Elkford daily maximum air 
temperatures ranged between -4.3 0C and -12.1 0C and daily minimum temperatures ranged between 
-16.6 oC and -23.8 0C. The previous week was just as cold. As a result, the primary oxbow pool area 
identified between Chauncey Creek (42.0 rkm) and river kilometer 43.66 was ice covered. Ice 
thickness and water depths represented safety concerns and sampling had to be relocated upstream 
several kilometers (44.5 to 46.0 rkm) to similar pool habitat closer to the groundwater influence and 
open water.   

Greenhills area pools (Site Code RG_FODGH) were ice covered and unsafe and sampling was 
redirected to resampling Henretta Pit Lake and the Fish Pond Creek ponds a second time during a 
slightly warmer day. The ice thickness at these lentic locations was safe and inlet flows provided 
open water fishing opportunities. 



Upper Fording River Aquatic Effects Monitoring of WCT Over-wintering Habitats – Fish Sampling Report 

May 24, 2019   7 

One WCT trout was captured in Henretta Pit Lake on the second attempt (February 14). This fish was 
445 mm fork length and weighed 1,240 g. This fish was previously PIT tagged (# 90011800158149). 

Photo 1 illustrates the environmental conditions. Minnow Environmental Staff collected a benthic 
invertebrate sample from the inflow channel at the capture location. 

3.2 March 2019 

March 25-29, 2019 Henretta Pit Lake (Site Code RG_HE27), Clode Flats (Site Code RG_MP1), 
Fording Oxbow Area (Site Code RG_FRABC_HF1) and Greenhills Pools (Site Code RG_FODGH) 
were angled. The recently constructed Fish Pond Creek over-wintering pools were also angled. 
Angling opportunities were investigated for LCO Dry Creek at several locations including Site Codes 
LC_DC1, LC_DCDS, LC_SPDC and a lower reach 3 forested site. Various angling strategies were 
used at all five locations above (e.g., bait fishing and fly fishing). Baited burbot traps (n=3) were 
deployed in an overnight set in the oxbow pools (Photo 9). 

Eight WCT were captured in Henretta Pit Lake (March 25) ranging in fork length from 392 to 467 mm 
and 680 to 1,340 g. Muscle tissue plugs were collected from all 8 fish (Sample ID 
RG_HE27_WCT_01_M20190325; 01_M to 08_M samples). Four of the eight fish were captures 
(Floy Tag 793 Green; Floy Tag 610 Blue; PIT Tags 900118001580512 and 985121021328816). 
These fish have been added to the upper Fording River recapture database and are discussed later. 
A benthic invertebrate sample (Sample ID RGHE27_BI_20190325) and a water sample (Sample ID 
RGHE27_WS_20190325) were collected at the Henretta PIT Lake capture site. Photo 2 illustrates 
the environmental conditions.  

No other fish were captured at Clode Flats (including the multi-plate culvert pool and Fish Pond 
Creek, Photo 6 and 7), the Segment S6 Oxbow Area at 2 locations (the lower site from Chauncey 
Creek upstream 1.5 km and the upper 1.5 km site fished in February, Photo 8) or the Greenhills 
pools.  

LCO Dry Creek was fished with no catch at the LC_SPDC site (outlet of settling ponds), however; the 
angling opportunities were limited by the habitat conditions (Photo 3). All other LCO Dry Creek sites 
were either too shallow or frozen (Photos 4 and 5). Winter angling in small stream habitat (i.e., small 
body form WCT) within a low density population is unlikely to meet capture objectives without an 
extraordinary amount of effort. Alternative sample methods or seasons should be explored. 
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3.3 Fish Capture Data 

The location, effort and fish capture data are attached at the end of this report (Section 6 Fish Data 
Submission). There were five recaptures of previously tagged fish and the previous location data are 
provided below for the two fish records relocated so far. 

Floy Tag 793 Lime was radio tagged in the Turnbull area of FRO in August 2014 and has a seven (7) 
year history of capture - recapture locations (June 2012 to March 2019). This fish is a Fording River 
Operations (FRO) resident male with a home range of 4.3 km over these 7 years. The location history 
illustrated in Figure 2 below identifies the home range and life history habits of this fish; centered 
around Henretta Pit Lake (over-wintering habitat) and the Clode Flats (spawning and summer rearing 
habitat); including the Fish Pond Creek tributary habitat within Clode Flats. The Figure below is river 
kilometers on the Y axis with landmarks and fork length inserted in text boxes for reference. 

 
 
Figure 2. Capture – recapture history illustrating a representative Fording River Operations resident 

life history strategy over a 7 year period. 
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This male Westslope Cutthroat Trout illustrated in Figure 2 grew 160 mm and 579 g in just under 7 
yrs. This equals 22.85 mm/yr which is consistent with the growth rates estimated from recaptures in 
the assessment report (Cope et al. 2016). These data points provide quantitative validation of WCT 
growth rates and ages in the assessment report. This fish at 235 mm was estimated to be 3 or 4 
years old based on juvenile and sub-adult growth rates. We have good separation of age classes at 
these ages (i.e., we have confidence in our age estimates). This fish at 290 mm was estimated to be 
5 or 6 years old based on time at large and consistency with the growth model. Currently, at 395 mm 
this fish is estimated to be 10 or 11 years old after 7 years at large (Figure 2). 

Floy Tag 610 Blue was originally 321 mm fork length and weighed 380 g and was captured within 
Clode Flats during August 2013. This fish was recaptured March 25 2019 in Henretta Pit Lake and 
was 439 mm and weighed 1,070 g. The Westslope Cutthroat Trout grew 20.5 mm per year over the 
5.75 years at large which is consistent with the growth rates estimated from recaptures in the 
assessment report (Cope et al. 2016). At 321 mm this fish was estimated to be 7 years old and after 
5.75 years at large was estimated to be almost 13 years old. These data points provide quantitative 
validation of WCT growth rates and ages in the assessment report. 

There were three PIT tags recaptured. These PIT tags are currently being searched for original 
capture data from other FRO programs and will be added to the database once confirmed (PIT Tag 
90011800158149, PIT Tag 900118001580512, PIT Tag 985121021328816). 
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5. Photographs 
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 Photo 1. Henretta Pit Lake February 14, 2019. Note ice fishing in background. 

 Photo 2. Henretta Pit lake March 25, 2019. 
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 Photo 3  . 

 Photo 4. LCO Dry Creek reach 3 open water site March 28, 2019. 
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 Photo 5. LCO Dry Creek at   

 Photo 7. Fording River Clode Flats area sampling February 12, 2019. 
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 Photo 8. Fording River Oxbow  area sampling March 27, 2019. 
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 Photo 9. Baited burbot trap used to sample oxbow pools March 27-28, 2019.  
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6. Fish Data Submission 
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Fish Data Submission. 
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1 Henretta Creek Henretta Lake 00000ELKR 2 1 angling 4 2 Westslope Cutthroat Trout 445 1240.0 male Mature PIT Tag RECAP 90011800158149 Muscle Plug taken
4 Henretta Creek Henretta lake 00000ELKR 2 1 angling 2 3 Westslope Cutthroat Trout 393 680.0 Mature Muscle Plug Taken
4 Henretta Creek Henretta lake 00000ELKR 2 1 angling 2 3 Westslope Cutthroat Trout 392 740.0 Mature Muscle Plug Taken
4 Henretta Creek Henretta lake 00000ELKR 2 1 angling 2 3 Westslope Cutthroat Trout 395 710.0 male Mature 11+ Age known from recapture history dating to June 2012; Muscle Plug taken
4 Henretta Creek Henretta lake 00000ELKR 2 1 angling 2 3 Westslope Cutthroat Trout 439 1070.0 Mature Muscle Plug Taken
4 Henretta Creek Henretta lake 00000ELKR 2 1 angling 2 3 Westslope Cutthroat Trout 412 880.0 male Mature Muscle Plug Taken
4 Henretta Creek Henretta lake 00000ELKR 2 1 angling 2 3 Westslope Cutthroat Trout 424 960.0 Mature Muscle Plug Taken
4 Henretta Creek Henretta lake 00000ELKR 2 1 angling 2 3 Westslope Cutthroat Trout 467 1340.0 male Mature Muscle Plug Taken
4 Henretta Creek Henretta lake 00000ELKR 2 1 angling 2 3 Westslope Cutthroat Trout 428 1020.0 Mature Muscle Plug Taken    



Upper Fording River Aquatic Effects Monitoring of WCT Over-wintering Habitats – Fish Sampling Report 

May 24, 2019   20 

7. Minnow Environmental Inc. Field Data Sheets 
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