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Appendix C – Predicted Tissue Concentrations 

February 2008 Schaft Creek Country Foods Baseline Assessment Copper Fox Metals Inc. 
Report Version 0.1 - 4 - Rescan™ Environmental Services Ltd. (Proj. #831-6) 

Table C-3 
Vegetation Species Collected and Analysed for Metals 

Genus Species Name Common Name 
Sherpherdia canadensis Soopolalie (soapberry)  
Vaccinium ssp. Blueberry  
Vaccinium ssp. Huckleberry  
Equisetum arvense Common Horsetail  
Oplopanax horridus Devil’s Club  
Ribes lacustre Gooseberry  
Empetrum nigrum Mossberry  
Ledum groenlandicum Labrador Tea 
Daucus carota Carrot  
Beta vulgaris Beet 

 

Table C-4 
Terrestrial Wildlife Characteristics1  

Receptor 

Body 
Weight 

(kg) 

Food 
Ingestion Rate 

(kg wet 
weight/day) 

Vegetation 
Ingestion Rate 

(kg wet 
weight/day) 

Soil 
Ingestion 

Rate 
(kg/day) 

Water 
Ingestion 

Rate 
(L/day) 

Fraction of 
Year at Site

Snowshoe 
hare 4.8 0.6 0.5 0.005 0.41 1 
Grouse  1.2 0.1 0.084 0.001 0.07 1 
1 US EPA, 2003 

2.3 Biotransfer Factors  
The tissue uptake calculations were based on metal specific biotransfer factors (BTF).  No data 
on snowshoe hare BTFs were available, therefore beef BTFs were used.  The use of beef BTFs 
for wild mammals is considered to be a conservative approach (RAIS, 2008).  For each of the 
three pathways, the metal-specific BTFs for food-to-tissue were used, because no BTFs were 
found for soil-to-tissue or water-to-tissue (Table C-5).  This methodology is based on the 
document entitled Guidance for Country Foods Surveys for the Purpose of Human Health Risk 
Assessment, 2005 prepared for Health Canada by Golder and Associates (2005).  

The Risk Assessment Information System (RAIS, 2008) states that beef BTFs are not appropriate 
for use with birds. Chicken BTFs were used because BTFs for grouse were not available.  The 
metal specific food-to-tissue chicken BTFs were used for all exposure pathways for grouse 
(Table C-5). 



Appendix C – Predicted Tissue Concentrations 

February 2008 Schaft Creek Country Foods Baseline Assessment Copper Fox Metals Inc. 
Report Version 0.1 - 5 - Rescan™ Environmental Services Ltd. (Proj. #831-6) 

Table C-5 
Biotransfer Factors Used to Predict Metal Uptake into 

Terrestrial Wildlife Tissue 

Metal  
BTFbeef 

(day/kg)1 
BTFchicken 
(day/kg) BTFchicken Reference 

Aluminium  0.0015 0.014 PNNL (2003)2 
Antimony  0.00004 0.006 PNNL (2003) 
Arsenic  0.002 0.83 PNNL (2003) 
Chromium  0.009 0.2 PNNL (2003) 
Copper  0.009 0.5 PNNL (2003) 
Lead  0.0004 0.8 PNNL (2003) 
Mercury  0.01 0.03 PNNL (2003) 
Molybdenum  0.001 0.18 PNNL (2003) 
Nickel  0.005 0.001 PNNL (2003) 
Selenium  0.1 1.13 US EPA (2005) 
Vanadium  0.0025 0.2 PNNL (2003)3 
Zinc  0.1 0.009 US EPA (2005) 

1: RAIS, 2005. 
2: No Avian BTF; used BTF for fluorine.  
3: No Avian BTF; used BTF for chromium (because chromium and vanadium are chemically similar and compete for 
the same cell membrane uptake receptors). 

 

3. Sample Calculation and Results  
Table C-6 provides a sample calculation for the concentration of aluminium in grouse muscle 
tissue.  Tables C-7 to C-9 present the estimated tissue concentrations in snowshoe hare and 
grouse from uptake of soil, vegetation and water.  Table C-10 presents the estimated total 
concentration in meat tissue. 



Parameter Value
Cmsoil = BTF x Csoil x IRsoil x fp x fw BTF = Biotransfer factor  (day/kg) 0.0015

Csoil = concentration in soil (mg/kg) 66100
= 0.0015 day/kg x 66,100 mg/kg x 0.63 kg/day x 1 x 1 Cveg = concentration in vegetation (mg/kg wet weight) 243

Cwater = concentration in water (mg/L) 1.55
= 62.46 mg/kg IRsoil = soil ingestion rate (kg/day) 0.63

IRveg= vegetation ingestion rate (kg wet weight/day) 30.9
IRwater = water ingestion rate (L/day) 25

Cmveg = BTF x Cveg x IRveg x fp x fw fp = fraction of the year the animal is onsite (unitless) 1.0
fw = fraction of daily consumption (asumed to be 1; untiless) 1

= 0.0015 day/kg x 243 mg/kg ww x 30.9 kg ww/day x 1 x 1 Cmeat = metal concentration in meat (mg/kg)

= 11.26 mg/kg 

Cmwater= BTF x Cwater x IRwater x fp x fw

= 0.0015 day/kg x 1.55 mg/L x 25 L/day x 1  x 1

= 0.058 mg/kg

Cmeat = Cmsoil + Cmveg + Cmwater 

= 62.46 mg/kg + 11.26 mg/kg + 0.058 mg/kg 

= 73.8 mg/kg 

Parameter

Table C-6
Sample Calculation of Grouse Meat Tissue Concentration for Aluminum



Cmsoil = BTF x Csoil x IRsoil x fp x fw

BTF = biotransfer factor  (day/kg)
IRsoil = soil ingestion rate (kg/day)
Csoil = concentration in soil (mg/kg)
fp = fraction of the year the animal is onsite (unitless) 
fw = fraction of daily consumption (asumed to be 1; untiless)

Parameter Max Soil Concentration 
95% UCLM Soil 
Concentration Max Soil Concentration

95% UCLM Soil 
Concentration 

Aluminium 1.55E+00 7.07E-01 6.27E+00 2.87E+00
Antimony  4.97E-05 5.52E-06 3.24E-03 3.60E-04
Arsenic 5.66E-03 1.78E-03 1.02E+00 3.20E-01
Chromium 9.69E-02 2.88E-02 9.36E-01 2.78E-01
Copper 3.37E+00 5.94E-01 8.15E+01 1.44E+01
Lead  1.38E-04 1.38E-04 1.20E-01 1.20E-01
Mercury     3.84E-04 6.65E-05 5.01E-04 8.67E-05
Molybdenum 1.63E-03 2.30E-04 1.27E-01 1.80E-02
Nickel 2.99E-02 9.47E-03 2.60E-03 8.23E-04
Selenium 5.75E-03 2.30E-03 2.83E-02 1.13E-02
Vanadium 1.04E-02 7.17E-03 3.62E-01 2.49E-01
Zinc 5.77E-01 1.94E-01 2.26E-02 7.58E-03

Snowshoe Hare Grouse 

Estimated Concentration in Meat from Exposure to Soil (mg/kg)
Appendix C-7



Cmvegetation = BTF x Cveg x IRveg x fp x fw

BTF = biotransfer factor  (day/kg)
IRveg= vegetation ingestion rate (kg wet weight/day)
Cveg = concentration in vegetation (mg/kg wet weight)
fp = fraction of the year the animal is onsite (unitless) 
fw = fraction of daily consumption (asumed to be 1; untiless)

Parameter Max Veg Concentration 
Average Veg 

Concentration Max Veg Concentration
Average Veg 

Concentration 
Aluminium 2.05E-01 1.01E-01 5.21E-01 2.58E-01
Antimony  6.60E-07 2.35E-07 2.70E-05 9.63E-06
Arsenic 3.30E-05 1.27E-05 3.74E-03 1.44E-03
Chromium 3.86E-03 1.14E-03 2.34E-02 6.91E-03
Copper 2.87E-02 1.59E-02 4.35E-01 2.41E-01
Lead  5.28E-05 1.17E-05 2.88E-02 6.37E-03
Mercury     5.50E-05 3.14E-05 4.50E-05 2.57E-05
Molybdenum 2.78E-02 2.42E-03 1.37E+00 1.19E-01
Nickel 2.14E-02 7.53E-03 1.17E-03 4.11E-04
Selenium 1.32E-01 1.56E-02 4.07E-01 4.81E-02
Vanadium 4.13E-04 1.52E-04 9.00E-03 3.31E-03
Zinc 1.40E+00 8.00E-01 3.43E-02 1.96E-02

Appendix C-8
Estimated Concentration in Meat from Exposure to Vegetation (mg/kg)

Snowshoe Hare Grouse 



Cmwater= BTF x Cwater x IRwater x fp x fw

BTF = biotransfer factor  (day/kg)
IRwater = water ingestion rate (L/day)
Cwater = concentration in water (mg/L)
fp = fraction of the year the animal is onsite (unitless) 
fw  = fraction of daily consumption (asumed to be 1; untiless)

Parameter
Max Water 

Concentration 
95% UCLM Water 

Concentration 
Max Water 

Concentration
95% UCLM Water 

Concentration 
Aluminium 1.40E-02 1.68E-03 2.25E-02 2.71E-03
Antimony  7.57E-08 3.25E-09 1.96E-06 8.40E-08
Arsenic 9.67E-06 1.41E-06 6.91E-04 1.01E-04
Chromium 9.83E-05 8.04E-06 3.77E-04 3.08E-05
Copper 3.03E-04 2.88E-05 2.90E-03 2.75E-04
Lead  1.08E-06 6.50E-08 3.72E-04 2.24E-05
Mercury     1.95E-06 4.06E-08 1.01E-06 2.10E-08
Molybdenum 2.08E-05 1.62E-06 6.45E-04 5.04E-05
Nickel 5.83E-05 5.41E-06 2.01E-06 1.87E-07
Selenium 2.39E-04 2.03E-05 4.65E-04 3.96E-05
Vanadium 6.80E-05 3.92E-06 9.38E-04 5.40E-05
Zinc 5.44E-03 2.03E-04 8.44E-05 3.15E-06

Snowshoe Hare Grouse 

Estimated Concentration in Meat from Exposure to Water (mg/L)
Appendix C-9



Cmeat (mg/kg) = Cmsoil + Cmveg + Cmwater 

Parameter Max Concentrations 95% UCLM Concentrations Max Concentrations 95% UCLM Concentrations 
Aluminium 1.76E+00 8.10E-01 6.82E+00 3.13E+00
Antimony  5.04E-05 5.76E-06 3.27E-03 3.70E-04
Arsenic 5.70E-03 1.79E-03 1.03E+00 3.22E-01
Chromium 1.01E-01 2.99E-02 9.60E-01 2.85E-01
Copper 3.40E+00 6.10E-01 8.19E+01 1.46E+01
Lead  1.92E-04 1.50E-04 1.49E-01 1.26E-01
Mercury     4.41E-04 9.79E-05 5.47E-04 1.12E-04
Molybdenum 2.95E-02 2.65E-03 1.49E+00 1.37E-01
Nickel 5.14E-02 1.70E-02 3.77E-03 1.23E-03
Selenium 1.38E-01 1.79E-02 4.36E-01 5.94E-02
Vanadium 1.09E-02 7.33E-03 3.72E-01 2.53E-01
Zinc 1.98E+00 9.94E-01 5.70E-02 2.72E-02

Snowshoe Hare Grouse 

Estimated Total Concentration in Meat from Exposure to Soil, Vegetation and Water (mg/kg)
Appendix C-10
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APPENDIX D 
SAMPLE CALCULATION OF  
ESTIMATED DAILY INTAKE 



EDImeat = IR x  Fs x Cmeat Parameter Value
IR = ingestion rate (kg/day) 0.092
Fs = fraction of year consuming meat 0.997

= 0.092 kg/day x 0.997 x 71.3 mg/kg  x 1000 Cmeat = maximum predicted aluminium concentration in meat (mg/kg) 73.8
16.5 kg BW = receptor body weight (kg) 16.5

EDI = estimated daily intake (mg/kg/bw-day)
EDImeat = 395 μg/kg bw/day 

Parameter
              BW

Table D-1
Sample Calculation of the Estimated Daily Intake of Zinc for  a Toddler Consuming Moose Muscle



 

 

TM 

APPENDIX E 
METAL SPECIFIC RECOMMENDED  

MAXIMUM WEEKLY INTAKES 



RMWI = TRV x BW  x 7

RMWI = recommended maximum weekly intake of food (g/week)
TRV = toxicological reference value (μg/kg body weight per day)
BW = receptor body weight (kg)
7 = days/week
Cfood = metal concentration in food (μg/g)

Toddler Adult Toddler Adult Toddler Adult Toddler Adult 
Parameter
Aluminium 2.51E+04 1.07E+05 7.03E+04 3.01E+05 7.97E+04 3.41E+05 6.55E+04 2.81E+05
Antimony  4.82E+04 2.07E+05 2.48E+04 1.06E+05 2.39E+04 1.02E+05 6.87E+06 2.94E+07
Arsenic 1.83E+04 7.84E+04 3.96E+03 1.70E+04 1.44E+04 6.19E+04 2.03E+04 8.68E+04
Chromium 1.30E+06 5.58E+06 2.25E+06 9.62E+06 3.08E+06 1.32E+07 1.72E+06 7.36E+06
Copper 9.58E+03 4.11E+04 1.46E+02 6.25E+02 4.75E+02 2.04E+03 4.24E+03 1.82E+04
Lead  1.67E+04 7.16E+04 2.70E+04 1.16E+05 2.82E+04 1.21E+05 2.15E+06 9.21E+06
Mercury     3.45E+04 1.48E+05 3.36E+04 1.44E+05 7.71E+03 3.30E+04 1.86E+05 7.97E+05
Molybdenum 3.65E+05 1.56E+06 3.49E+03 1.49E+04 9.66E+03 4.14E+04 1.29E+05 5.54E+05
Nickel 3.16E+04 1.36E+05 2.11E+04 9.02E+04 3.67E+04 1.57E+05 5.62E+04 2.41E+05
Selenium 1.16E+04 4.95E+04 1.28E+03 5.48E+03 7.96E+02 3.41E+03 8.37E+03 3.59E+04
Vanadium 3.47E+04 1.48E+05 3.47E+04 1.48E+05 3.47E+04 1.48E+05 1.59E+05 6.82E+05
Zinc 1.53E+03 6.54E+03 3.26E+03 1.40E+04 2.09E+03 8.97E+03 4.08E+04 1.75E+05
Maximum Weekly 
Intake 1.53E+03 6.54E+03 1.46E+02 6.25E+02 4.75E+02 2.04E+03 4.24E+03 1.82E+04

Toddler Adult Toddler Adult Toddler Adult Toddler Adult 
Parameter
Aluminium 1.69E+04 7.26E+04 9.39E+03 4.02E+04 3.89E+04 1.67E+05 3.54E+04 1.52E+05
Antimony  1.06E+05 4.54E+05 6.93E+04 2.97E+05 6.93E+04 2.97E+05 6.93E+04 2.97E+05
Arsenic 1.13E+02 4.83E+02 3.50E+03 1.50E+04 2.31E+04 9.90E+04 2.31E+04 9.90E+04
Chromium 1.81E+05 7.73E+05 3.09E+05 1.33E+06 3.47E+06 1.48E+07 3.47E+06 1.48E+07
Copper 1.76E+02 7.55E+02 2.41E+04 1.03E+05 1.29E+04 5.52E+04 1.30E+04 5.56E+04
Lead  2.76E+03 1.18E+04 3.44E+04 1.47E+05 4.12E+04 1.77E+05 4.12E+04 1.77E+05
Mercury     1.50E+05 6.42E+05 1.30E+03 5.58E+03 1.64E+05 7.03E+05 1.64E+05 7.03E+05
Molybdenum 2.55E+03 1.09E+04 2.38E+05 1.02E+06 1.05E+04 4.51E+04 1.59E+04 6.83E+04
Nickel 7.66E+05 3.28E+06 2.06E+04 8.84E+04 5.78E+04 2.47E+05 4.71E+03 2.02E+04
Selenium 2.65E+03 1.14E+04 2.75E+03 1.18E+04 1.16E+04 4.95E+04 1.16E+04 4.95E+04
Vanadium 4.66E+03 2.00E+04 2.48E+04 1.06E+05 3.47E+04 1.48E+05 3.47E+04 1.48E+05
Zinc 1.42E+06 6.08E+06 1.48E+04 6.34E+04 4.57E+04 1.96E+05 2.84E+04 1.22E+05
Maximum Weekly 
Intake 1.13E+02 4.83E+02 1.30E+03 5.58E+03 1.05E+04 4.51E+04 4.71E+03 2.02E+04

Grouse Muscle Rainbow Trout Blueberry Soapberry

Table E-1
Metal-specific Recommended Maximum Weekly Intakes

       Cfood

Moose Muscle Moose Liver Moose Kidney Snowshoe Hare Muscle 




