
Table K-117.  Food-web model exposure results for muskrat exposed to mean CoPC concentrations at the Reference Lagoon 

Concentration Daily Exposure TRV

Analyte
Water
(µ g/L)

Soil/Sediment
(mg/kg dw)

Herb. Plant
(mg/kg dw)

Water 
(mg/day)

Soil/Sediment 
(mg/day)

Food
(mg/day)

NOAEL
(mg/kg-day)

LOAEL
(mg/kg-day)

NOAEL 
Hazard 

Quotient

LOAEL 
Hazard 

Quotient
Aluminum 182 11100 10.6 0.0169 15.6 0.743 16.4 17.6 1.9 19 9.3 0.93
Antimony 0.12 0.0767 0.0225 0.0000112 0.000107 0.00158 0.00170 0.00182 0.66 -- 0.0028 --
Arsenic (arsenate) 76.3 4.43 0.03 0.00709 0.00620 0.00210 0.0154 0.0165 0.40 1.6 0.041 0.010
Arsenic (arsenite) 76.3 4.43 0.03 0.00709 0.00620 0.00210 0.0154 0.0165 0.13 1.3 0.13 0.013
Barium 156 226 17.6 0.0145 0.317 1.23 1.56 1.67 5.1 20 0.33 0.084
Cadmium 0.223 0.345 0.053 0.0000208 0.000483 0.00371 0.00422 0.00453 1 10 0.0045 0.00045
Chromium 7.16 19.6 0.35 0.000665 0.0275 0.0245 0.0527 0.0565 3.3 69 0.017 0.00082
Cobalt 4.39 6.83 0.205 0.000408 0.00958 0.0144 0.0243 0.0261 0.5 2 0.052 0.013
Lead 0.363 10.1 0.755 0.0000338 0.0141 0.0529 0.0671 0.0719 11 90 0.0065 0.00080
Mercury 0.05 0.05 0.0535 0.00000465 0.0000701 0.00375 0.00382 0.00410 0.032 0.16 0.13 0.026
Molybdenum 0.08 0.773 0.088 0.00000743 0.00108 0.00617 0.00726 0.00779 0.26 2.6 0.030 0.0030
Selenium 0.2 1.1 0.05 0.0000186 0.00154 0.00350 0.00506 0.00543 0.2 0.33 0.027 0.016
Thallium 0.008 0.081 0.0025 0.000000743 0.000114 0.000175 0.000289 0.000311 0.074 0.74 0.0042 0.00042
Vanadium 0.4 25.2 0.2 0.0000372 0.0354 0.0140 0.0494 0.0530 0.21 2.1 0.25 0.025
Zinc 22.9 92.2 35.4 0.00212 0.129 2.48 2.61 2.80 160 320 0.018 0.0088

Note: Phase2RA whole sedge/grass and sediment (CL-REF-1), Phase1RA water and sediment.
Sediment concentrations are means of Phase2RA and Phase1RA data from reference lagoons (no control lagoon data).
Hazard quotients greater than 1.0 are boxed.

-- -   appropriate TRV not found for analyte
CoPC -   chemical of potential concern
LOAEL -   lowest-observed-adverse-effect level 
NOAEL -   no-observed-adverse-effect level 
TRV -   toxicity reference value
UCL -   upper confidence limit

Total Daily
Intake 

(mg/day)

BW 
Normalized 
Exposure 

(mg/kg-day)

Year-Round Hazard 
Quotient



Table K-118.  Food-web model exposure results for muskrat exposed to mean CoPC concentrations at the Control Lagoon

Concentration Daily Exposure TRV

Analyte
Water
(µ g/L)

Soil/Sediment
(mg/kg dw)

Herb. Plant
(mg/kg dw)

Water 
(mg/day)

Soil/Sediment 
(mg/day)

Food
(mg/day)

NOAEL
(mg/kg-day)

LOAEL
(mg/kg-day)

NOAEL 
Hazard 

Quotient

LOAEL 
Hazard 

Quotient
Aluminum 182 11100 21.4 0.0169 15.6 1.50 17.1 18.4 1.9 19 9.7 0.97
Antimony 0.12 0.0767 0.0207 0.0000112 0.000107 0.00145 0.00157 0.00168 0.66 -- 0.0025 --
Arsenic (arsenate) 76.3 8.2 0.11 0.00709 0.0115 0.00771 0.0263 0.0282 0.40 1.6 0.071 0.018
Arsenic (arsenite) 76.3 8.2 0.11 0.00709 0.0115 0.00771 0.0263 0.0282 0.13 1.3 0.22 0.022
Barium 156 226 31.6 0.0145 0.317 2.21 2.55 2.73 5.1 20 0.54 0.14
Cadmium 0.05 0.46 0.0913 0.00000465 0.000645 0.00640 0.00705 0.00756 1 10 0.0076 0.00076
Chromium 7.16 19.6 0.4 0.000665 0.0275 0.0280 0.0562 0.0603 3.3 69 0.018 0.00087
Cobalt 4.39 6.83 0.627 0.000408 0.00958 0.0439 0.0539 0.0578 0.5 2 0.12 0.029
Lead 0.17 9.65 1.45 0.0000158 0.0135 0.102 0.115 0.124 11 90 0.011 0.0014
Mercury 0.05 0.05 0.041 0.00000465 0.0000701 0.00287 0.00295 0.00316 0.032 0.16 0.10 0.020
Molybdenum 0.08 0.773 0.35 0.00000743 0.00108 0.0245 0.0256 0.0275 0.26 2.6 0.11 0.011
Selenium 0.2 1.1 0.117 0.0000186 0.00154 0.00817 0.00973 0.0104 0.2 0.33 0.052 0.032
Thallium 0.008 0.081 0.004 0.000000743 0.000114 0.000280 0.000395 0.000423 0.074 0.74 0.0057 0.00057
Vanadium 0.4 25.2 0.2 0.0000372 0.0354 0.0140 0.0494 0.0530 0.21 2.1 0.25 0.025
Zinc 19 79.3 43.8 0.00177 0.111 3.07 3.18 3.41 160 320 0.021 0.011

Note: Phase2RA whole sedge/grass and sediment, PSCHAR sediment.

Hazard quotients greater than 1.0 are boxed.

-- -   appropriate TRV not found for analyte
CoPC -   chemical of potential concern
LOAEL -   lowest-observed-adverse-effect level 
NOAEL -   no-observed-adverse-effect level 
TRV -   toxicity reference value
UCL -   upper confidence limit

Total Daily
Intake 

(mg/day)

BW 
Normalized 
Exposure 

(mg/kg-day)

Year-Round Hazard 
Quotient

Whole sedge and grass plant data averaged for whole lagoon.  Mean of sediment from Phase2 and PSCHAR used; some analytes missing for sediment in control lagoon (Al, Sb, Ba, Cr, 
Co, Hg, Mo, Se, Tl, V) for these, used mean of reference lagoon stations from Phase1 and Phase2.



Table K-119.  Food-web model exposure results for muskrat exposed to mean CoPC concentrations at the Port Lagoon North

Concentration Daily Exposure TRV

Analyte
Water
(µ g/L)

Soil/Sediment
(mg/kg dw)

Herb. Plant
(mg/kg dw)

Water 
(mg/day)

Soil/Sediment 
(mg/day)

Food
(mg/day)

NOAEL
(mg/kg-day)

LOAEL
(mg/kg-day)

NOAEL 
Hazard 

Quotient

LOAEL 
Hazard 

Quotient
Aluminum 44.1 5590 9.7 0.00409 7.83 0.680 8.51 9.13 1.9 19 4.8 0.48
Antimony 0.545 0.225 0.0385 0.0000506 0.000315 0.00270 0.00306 0.00329 0.66 -- 0.0050 --
Arsenic (arsenate) 26.7 7.05 0.08 0.00248 0.00988 0.00561 0.0180 0.0193 0.40 1.6 0.048 0.012
Arsenic (arsenite) 26.7 7.05 0.08 0.00248 0.00988 0.00561 0.0180 0.0193 0.13 1.3 0.15 0.015
Barium 412 252 17 0.0382 0.353 1.19 1.58 1.70 5.1 20 0.33 0.085
Cadmium 0.0933 2.86 0.056 0.00000867 0.00401 0.00392 0.00794 0.00852 1 10 0.0085 0.00085
Chromium 1.84 10.3 0.25 0.000171 0.0144 0.0175 0.0321 0.0344 3.3 69 0.010 0.00050
Cobalt 1.32 5.49 0.09 0.000122 0.00769 0.00631 0.0141 0.0152 0.5 2 0.030 0.0076
Lead 1.90 92 1.29 0.000177 0.129 0.0900 0.219 0.235 11 90 0.021 0.0026
Mercury 0.05 0.148 0.0355 0.00000465 0.000207 0.00249 0.00270 0.00290 0.032 0.16 0.091 0.018
Molybdenum 0.545 0.77 0.154 0.0000506 0.00108 0.0108 0.0119 0.0128 0.26 2.6 0.049 0.0049
Selenium 0.45 0.8 0.125 0.0000418 0.00112 0.00876 0.00992 0.0106 0.2 0.33 0.053 0.032
Thallium 0.029 0.0705 0.004 0.00000269 0.0000988 0.000280 0.000382 0.000410 0.074 0.74 0.0055 0.00055
Vanadium 0.325 21.1 0.2 0.0000302 0.0296 0.0140 0.0436 0.0468 0.21 2.1 0.22 0.022
Zinc 21.0 556 45.1 0.00195 0.780 3.16 3.94 4.23 160 320 0.026 0.013

Note: Phase2RA whole sedge and sediment (PLNL), Phase1RA sediment and water (PLNL and PLNN), PSCHAR sediment and water (all Port Lagoon North stations).

Hazard quotients greater than 1.0 are boxed.

-- -   appropriate TRV not found for analyte
CoPC -   chemical of potential concern
LOAEL -   lowest-observed-adverse-effect level 
NOAEL -   no-observed-adverse-effect level 
TRV -   toxicity reference value
UCL -   upper confidence limit

Total Daily
Intake 

(mg/day)

BW 
Normalized 
Exposure 

(mg/kg-day)

Year-Round Hazard 
Quotient

Whole sedge data averaged for all stations at the lagoon and all sedge/grass types.  Sediment and water data averaged at a station, then data from all stations at the lagoon averaged to 
calculate lagoon-wide means.



Table K-120.  Food-web model exposure results for muskrat exposed to mean CoPC concentrations at the North Lagoon 

Concentration Daily Exposure TRV

Analyte
Water
(µ g/L)

Soil/Sediment
(mg/kg dw)

Herb. Plant
(mg/kg dw)

Water 
(mg/day)

Soil/Sediment 
(mg/day)

Food
(mg/day)

NOAEL
(mg/kg-day)

LOAEL
(mg/kg-day)

NOAEL 
Hazard 

Quotient

LOAEL 
Hazard 

Quotient
Aluminum 24.9 8420 24.1 0.00231 11.8 1.69 13.5 14.5 1.9 19 7.6 0.76
Antimony 0.2 0.085 0.027 0.0000186 0.000119 0.00189 0.00203 0.00218 0.66 -- 0.0033 --
Arsenic (arsenate) 4.8 5.95 0.245 0.000446 0.00834 0.0172 0.0260 0.0278 0.40 1.6 0.070 0.017
Arsenic (arsenite) 4.8 5.95 0.245 0.000446 0.00834 0.0172 0.0260 0.0278 0.13 1.3 0.21 0.021
Barium 114 270 19.2 0.0105 0.378 1.35 1.73 1.86 5.1 20 0.36 0.093
Cadmium 0.15 0.996 0.129 0.0000139 0.00140 0.00900 0.0104 0.0112 1 10 0.011 0.0011
Chromium 1.86 11.0 0.4 0.000173 0.0154 0.0280 0.0436 0.0468 3.3 69 0.014 0.00068
Cobalt 0.45 5.75 0.37 0.0000418 0.00805 0.0259 0.0340 0.0365 0.5 2 0.073 0.018
Lead 0.885 60.7 2.62 0.0000822 0.0850 0.184 0.269 0.288 11 90 0.026 0.0032
Mercury 0.05 0.04 0.033 0.00000465 0.0000561 0.00231 0.00237 0.00255 0.032 0.16 0.080 0.016
Molybdenum 0.34 0.855 0.171 0.0000316 0.00120 0.0120 0.0132 0.0142 0.26 2.6 0.055 0.0055
Selenium 0.3 0.75 0.2 0.0000279 0.00105 0.0140 0.0151 0.0162 0.2 0.33 0.081 0.049
Thallium 0.007 0.051 0.007 0.000000650 0.0000715 0.000490 0.000563 0.000604 0.074 0.74 0.0082 0.00082
Vanadium 0.26 18.4 0.2 0.0000242 0.0257 0.0140 0.0398 0.0427 0.21 2.1 0.20 0.020
Zinc 45.6 189 48.3 0.00423 0.265 3.38 3.65 3.92 160 320 0.024 0.012

Note: Phase2RA whole sedge and sediment (NLF, NLK), Phase1RA sediment (NLF and NLK) and water (NLF, NLK), PSCHAR sediment and water (all North Lagoon stations).

Hazard quotients greater than 1.0 are boxed.

-- -   appropriate TRV not found for analyte
CoPC -   chemical of potential concern
LOAEL -   lowest-observed-adverse-effect level 
NOAEL -   no-observed-adverse-effect level 
TRV -   toxicity reference value
UCL -   upper confidence limit

Total Daily
Intake 

(mg/day)

BW 
Normalized 
Exposure 

(mg/kg-day)

Year-Round Hazard 
Quotient

Whole sedge data averaged for all stations at the lagoon and all sedge/grass types.  Sediment and water data averaged for a station, then data from all stations at the lagoon averaged to 
calculate lagoon-wide means.



Table 6-1. Refined assessment endpoints, representative receptors, and measurement endpoints 

Environment Assessment Endpoint Representative Receptora Measurement Endpoint 

Tundra Structure and function of terrestrial plant 
communities 

Terrestrial plant 
communities 

Plant abundance, diversity, biomass, percent cover 

Tundra Structure and function of tundra soil fauna 
communities 

Tundra soil fauna 
communities 

Not directly assessed, evaluated through terrestrial 
plant community analysis 

Tundra Survival, growth, and reproduction of terrestrial avian 
herbivore populations 

Willow ptarmigan Range of modeled total dietary exposures (based on 
measured CoPC concentrations in food, soil, and 
surface water) relative to avian TRVs 

Tundra Survival, growth, and reproduction of terrestrial 
mammalian herbivore populations 

Tundra vole; caribou; 
moose 

Range of modeled total dietary exposures (based on 
measured CoPC concentrations in food, soil, and 
surface water) relative to mammalian TRVs 

Tundra Survival, growth, and reproduction of terrestrial avian 
invertivore populations 

Lapland longspur Range of modeled total dietary exposures (based on 
measured CoPC concentrations in food, soil, and 
surface water) relative to avian TRVs 

Tundra Survival, growth, and reproduction of terrestrial 
mammalian invertivore populations 

Tundra shrew Range of modeled total dietary exposures (based on 
measured CoPC concentrations in food, soil, and 
surface water) relative to mammalian TRVs 

Tundra Survival, growth, and reproduction of terrestrial avian 
carnivore populations 

Snowy owl Range of modeled total dietary exposures (based on 
measured CoPC concentrations in food, soil, and 
surface water) relative to avian TRVs 

Tundra Survival, growth, and reproduction of terrestrial 
mammalian carnivore populations 

Arctic fox Range of modeled total dietary exposures (based on 
measured CoPC concentrations in food, soil, and 
surface water) relative to mammalian TRVs 

Streams Structure and function of stream aquatic and wetland 
plant communities 

Stream aquatic and 
wetland plant communities 

Plant abundance, diversity, biomass, percent cover 

Streams Structure and function of stream aquatic invertebrate 
communities 

Stream aquatic 
invertebrate communities 

Abundance and diversity of stream aquatic 
invertebrates 

Streams Survival, growth, and reproduction of stream avian 
herbivore populations 

Green-winged teal Range of modeled total dietary exposures (based on 
measured CoPC concentrations in food, sediment, and 
surface water) relative to avian TRVs 

Streams Survival, growth, and reproduction of stream 
mammalian herbivore populations 

Muskrat; moose Range of modeled total dietary exposures (based on 
measured CoPC concentrations in food, sediment, and 
surface water) relative to mammalian TRVs 
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Environment Assessment Endpoint Representative Receptora Measurement Endpoint 

Streams Survival, growth, and reproduction of stream avian 
invertivore populations 

Common snipe Range of modeled total dietary exposures (based on 
measured CoPC concentrations in food, sediment, and 
surface water) relative to avian TRVs 

Tundra ponds Structure and function of tundra pond aquatic and 
wetland plant communities 

Tundra pond aquatic and 
wetland plant communities 

Plant abundance, diversity, biomass, percent cover 

Tundra ponds Structure and function of tundra pond aquatic 
invertebrate communities 

Tundra pond aquatic 
invertebrate communities 

Abundance and diversity of tundra pond aquatic 
invertebrates 

Tundra ponds Survival, growth, and reproduction of tundra pond 
avian herbivore populations 

Green-winged teal Range of modeled total dietary exposures (based on 
measured CoPC concentrations in food, sediment, and 
surface water) relative to avian TRVs 

Tundra ponds Survival, growth, and reproduction of tundra pond 
mammalian herbivore populations 

Muskrat Range of modeled total dietary exposures (based on 
measured CoPC concentrations in food, sediment, and 
surface water) relative to mammalian TRVs 

Tundra ponds Survival, growth, and reproduction of tundra pond 
avian invertivore populations 

Common snipeb Range of modeled total dietary exposures (based on 
measured CoPC concentrations in food, sediment, and 
surface water) relative to avian TRVs 

Coastal lagoons Structure and function of coastal lagoon aquatic and 
wetland plant communities 

Coastal lagoon aquatic 
and wetland plant 
communities 

Plant abundance, diversity, biomass, percent cover 

Coastal lagoons Structure and function of coastal lagoon aquatic 
invertebrate communities 

Coastal lagoon aquatic 
invertebrate communities 

Abundance and diversity of coastal lagoon aquatic 
invertebrates 

Coastal lagoons Survival, growth, and reproduction of coastal lagoon 
avian invertivore populations 

Black-bellied plover Range of modeled total dietary exposures (based on 
measured CoPC concentrations in food and sediment) 
relative to avian TRVs 

Coastal lagoons Survival, growth, and reproduction of coastal lagoon 
mammalian herbivore populations 

Muskrat; moose Range of modeled total dietary exposures (based on 
measured CoPC concentrations in food, sediment, and 
surface water) relative to mammalian TRVs 

    

Note: CoPC - chemical of potential concern  
 TRV - toxicity reference value  
a Receptors to be evaluated in the risk assessment. 
b Evaluated as a terrestrial receptor. 



Table CS1. Comparison of juvenile Dolly Varden tissue concentrations with effects thresholds

Date
Sourcea Collected N Min. Max. Min. Max. Min. Max. Min. Max.

Anxiety Ridge Creek (all) ADFG 1993–2002 61 0.017 0.308 0.001 0.612 0.010 2.01 11.48 36.12

ARC at Haul Road ADFG 1993–2000 31 0.022 0.090 0.041 0.612 0.529 1.37 -- --
ARC Upstream ADFG 2002 15 0.017 0.224 0.001 0.101 0.010 2.01 11.48 36.12
ARC Downstream ADFG 2002 15 0.039 0.308 0.031 0.138 0.895 2.01 21.97 32.56

Literature valuesb for tissue residue and effect (ppm)
No effects (range)c

No effects (range)d

Effects (range)c

Effects (range)d

Note: Concentrations are reported in ppm wet wt (converted from dry wt).
Based on studies with ecologically relevant endpoints (survival, growth, or reproduction).
If multiple effects thresholds were provided in a single study, the highest no effects threshold value was used. 
If multiple effects thresholds were provided in a single study, the lowest effects threshold value was used. 
ADFG -   Alaska Department of Fish and Game
ARC -   Anxiety Ridge Creek
-- -   Not available

a Ott, A.G., and W.A. Morris.  2004.  Juvenile Dolly Varden whole body metals analyses, Red Dog Mine (2002).  Technical Report No. 04-01.   
Alaska Department of Natural Resources, Office of Habitat Management and Permitting.
b Jarvinen, A.W., and G.T. Ankley.  1999.  Linkage of effects to tissue residues:  Development of a comprehensive database for aquatic 
organisms exposed to inorganic and organic chemicals.  SETAC Technical Publication Series.  Society of Environmental Toxicology and
Chemistry, Pensacola, FL.
c Ranges of whole body tissue concentrations for all freshwater fish species (Atlantic salmon, bluegill, brook trout, Chinook salmon, dace,
c fathead minnow, flagfish, guppy, largemouth bass, perch, rainbow trout, stickleback) exposed to chemicals in water or their diet
c for at least 30 days.
d Ranges of whole body tissue concentrations for only freshwater salmonids (Altantic salmon, brook trout, Chinook salmon, rainbow trout) 
d exposed to chemicals in water or their diet for at least 30 days.

40–60

Total Total

4.5–480

Lead Zinc

4.5–60

Cadmium Selenium
TotalTotal

0.12–8.0 0.4–4.0 0.66–4.6

0.34–5.1 0.12–190.036–5.0
0.04–2 0.34–5.1 0.2–0.8

--0.66–2.080.4–4.00.12–4.0
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Table CK1.  Comparison of tissue threshold concentrations in moss samples (Hylocomium splendens )

Station Zone Sample ID Event Copper
Tissue Threshold 
Concentrationsa Zinc

Tissue Threshold 
Concentrationsa

mg/kg A = 25 - 60 µ g/g A = 150 - 290
dry B = 35 - 90 dry B = 190 - 350

C = 70 - 110 C = 300 - 400
Site

001P-M01 ECO-R 001P-M-01 2001 1530 C
002P-M01 ECO-R 002P-M-01 2001 1970 C
003P-M01 ECO-R 003P-M-01 2001 2060 C
004P-M01 ECO-R 004P-M-01 2001 1420 C
005P-M01 ECO-R 005P-M-01 2001 2090 C
006P-M01 ECO-R 006P-M-01 2001 1970 C
007P-M01 ECO-R 007P-M-01 2001 1280 C
008P-M01 ECO-R 008P-M-01 2001 1330 C
009D-M01 ECO-R 009D-M-01 2001 3440 C
009P-M01 ECO-R 009P-M-01 2001 3210 C
010P-M01 ECO-R 010P-M-01 2001 2490 C
011P-M01 ECO-R 011P-M-01 2001 1110 C
013P-M01 ECO-R 013P-M-01 2001 1450 C
015P-M01 ECO-R 015P-M-01 2001 424 C
016P-M01 ECO-R 016P-M-01 2001 1160 C
017P-M01 ECO-R 017P-M-01 2001 191 B
018D-M01 ECO-R 018D-M-01 2001 261 B
018P-M01 ECO-R 018P-M-01 2001 264 B
019P-M01 ECO-R 019P-M-01 2001 518 C
020P-M01 ECO-R 020P-M-01 2001 901 C
021P-M01 ECO-R 021P-M-01 2001 1250 C
022P-M01 ECO-R 022P-M-01 2001 602 C
023P-M01 ECO-R 023P-M-01 2001 981 C
024P-M01 ECO-R 024P-M-01 2001 1140 C
025P-M01 ECO-R 025P-M-01 2001 862 C
026D-M01 ECO-R 026D-M-01 2001 420 C
026P-M01 ECO-R 026P-M-01 2001 290 B
028P-M01 ECO-R 028P-M-01 2001 922 C
029P-M01 ECO-R 029P-M-01 2001 119
030P-M01 ECO-R 030P-M-01 2001 209 B
030R-M01 ECO-R 030R-M-01 2001 124
031P-M01 ECO-R 031P-M-01 2001 301 C
031R-M01 ECO-R 031R-M-01 2001 348 C
032P-M01 ECO-R 032P-M-01 2001 207 B
032R-M01 ECO-R 032R-M-01 2001 169 A
033P-M01 ECO-R 033P-M-01 2001 117
034D-M01 ECO-R 034D-M-01 2001 93.6
034P-M01 ECO-R 034P-M-01 2001 109
034R-M01 ECO-R 034R-M-01 2001 97.3
035P-M01 ECO-R 035P-M-01 2001 92.5
036P-M01 ECO-R 036P-M-01 2001 559 C
036R-M01 ECO-R 036R-M-01 2001 436 C
037P-M01 ECO-R 037P-M-01 2001 179 A
038P-M01 ECO-R 038P-M-01 2001 116
038R-M01 ECO-R 038R-M-01 2001 153 A
039P-M01 ECO-R 039P-M-01 2001 187 A
040P-M01 ECO-R 040P-M-01 2001 72.3
040R-M01 ECO-R 040R-M-01 2001 71.9
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Table CK1.  (cont.)

Station Zone Sample ID Event Copper
Tissue Threshold 
Concentrationsa Zinc

Tissue Threshold 
Concentrationsa

mg/kg A = 25 - 60 µ g/g A = 150 - 290
dry B = 35 - 90 dry B = 190 - 350

C = 70 - 110 C = 300 - 400
041P-M01 ECO-R 041P-M-01 2001 309 C
042D-M01 ECO-R 042D-M-01 2001 84.2
042P-M01 ECO-R 042P-M-01 2001 83
042R-M01 ECO-R 042R-M-01 2001 82.9
044P-M01 ECO-R 044P-M-01 2001 230 B
044R-M01 ECO-R 044R-M-01 2001 184 A
045P-M01 ECO-R 045P-M-01 2001 74.4
046P-M01 ECO-R 046P-M-01 2001 223 B
048P-M01 ECO-R 048P-M-01 2001 129
048R-M01 ECO-R 048R-M-01 2001 148
050P-M01 ECO-P 050P-M-01 2001 377 C
051A-M01 ECO-P 051A-M-01 2001 358 C
052P-M01 ECO-P 052P-M-01 2001 637 C
053D-M01 ECO-P 053D-M-01 2001 197 B
053P-M01 ECO-P 053P-M-01 2001 193 B
059D-M01 ECO-P 059D-M-01 2001 300 B
059P-M01 ECO-P 059P-M-01 2001 384 C
060P-M01 ECO-P 060P-M-01 2001 340 C
102P-M01 ECO-R 102P-M-01 2001 141
103P-M01 ECO-R 103P-M-01 2001 85.6
116P-M01 ECO-R 116P-M-01 2001 87.8
117P-M01 ECO-R 117P-M-01 2001 101
117R-M01 ECO-R 117R-M-01 2001 119
161P-M01 ECO-P 161P-M-01 2001 128
161R-M01 ECO-P 161R-M-01 2001 156 A
201P-M01 ECO-R 201P-M-01 2001 132
HR01-01A ECO-P HR-01-01-M 2001 4180 C
HR01-02M ECO-P HR-01-02-M 2001 2040 C
HR01-03M ECO-P HR-01-03-M 2001 273 B
HR02-01M ECO-P HR-02-01-M 2001 3140 C
HR02-02M ECO-P HR-02-02-M 2001 949 C
HR02-03M ECO-P HR-02-03-M 2001 59.2
HR03-01M ECO-R HR-03-01-M 2001 1160 C
HR03-02M ECO-R HR-03-02-M 2001 435 C
HR03-03M ECO-R HR-03-03-M 2001 164 A
HR04-01B ECO-R HR-04-01-M 2001 1240 C
HR04-02M ECO-R HR-04-02-M 2001 889 C
HR04-03M ECO-R HR-04-03-M 2001 167 A
HR05-01M ECO-R HR-05-01-M 2001 1360 C
HR05-02M ECO-R HR-05-02-M 2001 460 C
HR05-03M ECO-R HR-05-03-M 2001 118
HR06-01M ECO-M HR-06-01-M 2001 1440 C
HR06-02M ECO-M HR-06-02-M 2001 1200 C
HR06-03M ECO-M HR-06-03-M 2001 1450 C
HR06-04M ECO-M HR-06-04-M 2001 433 C
HS1N0003 ECO-R HS-1N-0003-M 2000 1570 C
HS1N0050 ECO-R HS-1N-0050-M 2000 1020 C
HS1N0100 ECO-R HS-1N-0100-M 2000 554 C
HS1N0250 ECO-R HS-1N-0250-M 2000 281 B
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Table CK1.  (cont.)

Station Zone Sample ID Event Copper
Tissue Threshold 
Concentrationsa Zinc

Tissue Threshold 
Concentrationsa

mg/kg A = 25 - 60 µ g/g A = 150 - 290
dry B = 35 - 90 dry B = 190 - 350

C = 70 - 110 C = 300 - 400
HS1N1000 ECO-R HS-1N-1000-M 2000 153
HS1S0003 ECO-R HS-1S-0003-M 2000 1500 C
HS1S0050 ECO-R HS-1S-0050-M 2000 352 C
HS1S0100 ECO-R HS-1S-0100-M 2000 207 B
HS1S0250 ECO-R HS-1S-0250-M 2000 148
HS1S1000 ECO-R HS-1S-1000-M 2000 111
HS1S1600 ECO-R HS-1S-1600-M 2000 96.1
HS2N0003 ECO-R HS-2N-0003-M 2000 2750 C
HS2N0050 ECO-R HS-2N-0050-M 2000 1880 C
HS2N0100 ECO-R HS-2N-0100-M 2000 1040 C
HS2N0250 ECO-R HS-2N-0250-M 2000 516 C
HS2N1000 ECO-R HS-2N-1000-M 2000 237 B
HS2S0003 ECO-R HS-2S-0003-M 2000 1200 C
HS2S0050 ECO-R HS-2S-0050-M 2000 321 C
HS2S0100 ECO-R HS-2S-0100-M 2000 255 B
HS2S0250 ECO-R HS-2S-0250-M 2000 138
HS2S1000 ECO-R HS-2S-1000-M 2000 118
HS3N0003 ECO-R HS-3N-0003-M 2000 1180 C
HS3N0050 ECO-R HS-3N-0050-M 2000 856 C
HS3N0100 ECO-R HS-3N-0100-M 2000 695 C
HS3N0250 ECO-R HS-3N-0250-M 2000 259 B
HS3N1000 ECO-R HS-3N-1000-M 2000 158 A
HS3N1600 ECO-R HS-3N-1600-M 2000 169 A
HS3S0003 ECO-R HS-3S-0003-M 2000 2860 C
HS3S0050 ECO-R HS-3S-0050-M 2000 751 C
HS3S0100 ECO-R HS-3S-0100-M 2000 453 C
HS3S0250 ECO-R HS-3S-0250-M 2000 222 B
HS3S1000 ECO-R HS-3S-1000-M 2000 112

MI-02M ECO-M MI-02-M 2001 589 C
MI-104 ECO-R MS0024 2003 74.5
MI-107 ECO-R MS0020 2003 137
MI-108 ECO-R MS0023 2003 386 C

MI-25-M ECO-R MI-25-M 2002 440 C
MI-26-M ECO-R MI-26-M 2002 166 A
MI-42-M ECO-M MI-42-M 2002 611 C
MI-45-M ECO-M MI-45-M 2002 748 C
PO-01M ECO-P PO-01-M 2001 1370 J C
PO-02M ECO-P PO-02-M 2001 2540 J C
PO-04M ECO-P PO-04-M 2001 2090 J C
PO-05M ECO-P PO-05-M 2001 6480 J C
PO-06M ECO-P PO-06-M 2001 3950 J C
PO-07M ECO-P PO-07-M 2001 1580 J C
PO-09M ECO-P PO-09-M 2001 1560 J C
PO-10M ECO-P PO-10-M 2001 1930 J C
PO-11M ECO-P PO-11-M 2001 1260 J C
PO-13M ECO-P PO-13-M 2001 1580 J C
PO-15M ECO-P PO-15-M 2001 1500 J C
PO-16M ECO-P PO-16-M 2001 1520 J C
PO-17M ECO-P PO-17-M 2001 1550 J C
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Table CK1.  (cont.)

Station Zone Sample ID Event Copper
Tissue Threshold 
Concentrationsa Zinc

Tissue Threshold 
Concentrationsa

mg/kg A = 25 - 60 µ g/g A = 150 - 290
dry B = 35 - 90 dry B = 190 - 350

C = 70 - 110 C = 300 - 400
PO-18M ECO-P PO-18-M 2001 1480 J C

TT1-0100 ECO-P MS0005 2003 24.2 8120 C
TT1-1000 ECO-P MS0008 2003 4.56 869 C
TT2-0010 ECO-P MS0004 2003 21.6 2910 C
TT2-0100 ECO-P MS0003 2003 13.1 1340 C
TT2-1000 ECO-P MS0006 2003 3.85 251 B
TT3-0010 ECO-R MS0002 2003 16.8 1110 C
TT3-0100 ECO-R MS0001 2003 9.73 595 C
TT3-1000 ECO-R MS0015 2003 3.49 135

Reference
TS-REF-7 ECOREF MS0011 2003 3.73 47.9
TS-REF-8 ECOREF MS0010 2003 4.35 64
TS-REF10 ECOREF MS0009 2003 3.29 55

Note:

  A  - exceeds minimum threshold for first signs of reduction in cover
  B  - exceeds minimum threshold for obvious reductions in cover
  C  - exceeds minimum apparent survival thresholds (some dead individuals observed)

Both site and literature reference samples were unwashed.
J  -   estimated value

Tissue threshold concentration ranges defined as follows based on effects thresholds reported for multiple species in Folkeson and 
Andersson-Bringmark (1988).
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Table CK2.  Comparison of tissue threshold concentrations in lichen samples

Station Sample ID Event Taxon Zinc
Tissue Threshold 
Concentrationsa

µ g/g A = 480 - 1,300
dry B = 550 - 1,800

C = 600 - 2,200
Site

HR01-02L HR-01-02-L 2001 Peltigera 1610 C
HR02-02L HR-02-02-L 2001 Peltigera 545 J A
HR02-03L HR-02-03-L 2001 Peltigera 82.2 J  
HR03-03L HR-03-03-L 2001 Peltigera 115 J  
HR05-03L HR-05-03-L 2001 Peltigera 85.2 J  
HR07-01B HR-07-01-L 2001 Peltigera 1720 J C
HR07-02L HR-07-02-L 2001 Peltigera 1040 J C
HR07-03L HR-07-03-L 2001 Peltigera 185 J  
HR07-04L HR-07-04-L 2001 Peltigera 121 J  
PO-04L PO-04-L 2001 Peltigera 1010 J C
PO-11L PO-11-L 2001 Peltigera 1020 J C
PO-17L PO-17-L 2001 Peltigera 1050 J C

TT2-0010 LI0018 2004 Peltigera 780 C
TT2-0100 LI0008 2004 Peltigera 292  
TT2-1000 LI0007 2004 Peltigera 137  
TT3-0010 LI0010 2004 Peltigera 209  
TT3-0100 LI0037 2004 Peltigera 119 J  
TT3-1000 LI0016 2004 Cladina 81.9  
TT3-1000 LI0017 2004 Peltigera 94.4  
TT5-0010 LI0038 2004 Peltigera 594 B
TT5-0100 LI0006 2004 Peltigera 572 B
TT5-1000 LI0002 2004 Peltigera 531 A
TT5-2000 LI0019 2004 Cladina 278  
TT6-0010 LI0034-D 2004 Peltigera 351 J  
TT6-0010 LI0036 2004 Cladina 317 J  
TT6-0100 LI0022 2004 Cladina 420 J  
TT6-0100 LI0023 2004 Peltigera 392 J  
TT6-1000 LI0020 2004 Peltigera 335 J  
TT6-1000 LI0021 2004 Cladina 386 J  
TT6-2000 LI0026 2004 Peltigera 163 J  
TT6-2000 LI0027 2004 Cladina 141 J  
TT7-0010 LI0025 2004 Cladina 2740 J  
TT7-1000 LI0024 2004 Cladina 996 J C
TT7-2000 LI0039 2004 Cladina 1260 C
TT8-0010 LI0015 2004 Peltigera 627 C
TT8-0100 LI0014 2004 Peltigera 397  
TT8-1000 LI0011 2004 Cladina 70  
TT8-1000 LI0012-D 2004 Peltigera 149  

Reference  
TS-REF-5 LI0028 2004 Cladina 45.2  
TS-REF-5 LI0029 2004 Peltigera 48.5  
TS-REF-7 LI0030 2004 Cladina 26.9  
TS-REF-7 LI0031 2004 Peltigera 39.2  
TS-REF11 LI0032 2004 Cladina 19.4 J  
TS-REF11 LI0033 2004 Peltigera 29.7 J  

Note:

  A  - exceeds minimum threshold for first signs of reduction in cover
  B  - exceeds minimum threshold for obvious reductions in cover
  C  - exceeds minimum apparent survival thresholds (some dead individuals observed)

Both site and literature reference samples were unwashed.
J  -   estimated value

Tissue threshold concentration ranges defined as follows based on effects thresholds reported for 
multiple species in Folkeson and Andersson-Bringmark (1988).
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Table CK3.  Food-web exposure modeling results for willow ptarmigan

NOAEL Hazard Quotient LOAEL Hazard Quotient
Assessment Unit Chemical Mean 95% UCL Mean 95% UCL
Port Lead 2.4 6.2 0.84 2.2
Port Mercury 0.40 1.2 0.20 0.62
Port Zinc (TRV2) 0.82 1.3 0.48 0.74
Road Barium 1.2 1.7 0.59 0.87
Mine Barium 1.9 4.0 0.94 2.0
Mine Lead 1.6 3.5 0.55 1.2
Mine Zinc (TRV2) 0.51 1.4 0.29 0.81

Note: Results shown only for chemicals with NOAEL-based hazard quotients >1.0.

For 10 CoPCs (aluminum, antimony, arsenic, cadmium, chromium, cobalt, 
molybdenum, selenium, thallium, and vanadium) all hazard quotients
were less than 1.0.
No hazard quotients were exceeded for the reference area; all values were < 1.0.

95% UCL -   95 percent upper confidence limit on the mean
LOAEL -   lowest-observed-adverse-effect level
NOAEL -   no-observed-adverse-effect level
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Table 6-10.  Average percent cover and frequency results at coastal plaina stations

Site Reference
TT50010 TT50100 TT51000 TT52000 TS-REF-12

Species Species Code Common Name C F C F C F C F C F
Forbs

Anemone narcissiflora ANNA Anemone 0.25 10 -- -- -- -- -- -- -- --
Androsace sp. ANsp Primrose -- 10 -- -- -- -- -- -- -- --
Pedicularis capitata PECA Lousewort -- 10 -- -- -- -- -- -- -- --
Petasites frigidus or hyperboreus PEFR/PEHY Sweet coltsfoot 4.75 100 7.25 100 -- -- -- -- -- --
Polemonium acutiflorum POAC Jacob's ladder 0.25 50 1.25 90 -- -- -- -- -- --
Polygonum viviparum POVI Alpine meadow bistort -- 20 -- -- -- -- -- -- -- --
Saussurea angustifolia SAAN Saussurea -- 10 -- -- -- -- -- -- -- --
Stellaria laeta STLA Chickweed -- 30 0.75 60 -- -- -- -- -- --
Valeriana capitata VACA Valerian -- 20 1.75 20 -- -- -- -- -- --

Forbs Total 5.25 11.0 -- -- --
Graminoids

Arctagrostis latifolia var. arundinaceae ARLA Polar grass 0.25 20 0.50 60 -- -- -- -- -- --
Carex aquatilis CAAQ Carex 0.25 10 1.75 30 -- -- 1.25 70 1.00 50
Caryx bigelowii CABI Bigelow's sedge 0.25 10 0.25 20 1.00 40 -- 20 0.75 30
Calamagrostis holmii CAHO Bluejoint grass -- -- -- -- -- -- -- -- 0.25 10
Calamagrostis sp. CAsp Bluejoint grass -- -- 0.25 10 -- 10 -- -- -- --
Eriophorum angustifolium subarcticum ERAN Cottongrass 3.25 40 5.25 60 3.50 40 0.25 10 2.50 60
Eriophorum vaginatum ERVA Cottongrass 8.25 80 8.00 90 13.5 100 20.5 100 18.3 100
Hierchloe alpina HIAL Holy grass -- 10 -- 10 -- -- -- -- -- --
Luzula multiflora multiflora LUMU Wood rush 0.25 10 -- -- -- -- -- -- -- --
Luzula wahlenbergii LUWA Wood rush -- -- -- -- -- -- -- -- 1.00 40
Poa lanata POLA Bluegrass 5.25 70 3.75 100 -- -- -- -- -- 10

Graminoids Total 17.8 19.8 18.0 22.0 23.8
Deciduous Shrubs

Betula nana exilis BENA Dwarf birch 9.25 40 23.0 60 14.3 90 12.3 60 3.00 20
Rubus chamaemorus RUCH Salmonberry 0.75 60 7.5 100 1.50 80 6.00 100 13.5 100
Salix arctica SAAR Arctic willow -- 10 -- -- -- -- -- -- -- --
Salix planifolia pulchra SAPL Diamondleaf willow 21.5 70 0.25 10 -- 10 -- -- -- --
Salix polaris SAPO Polar willow 0.25 10 -- -- -- -- -- -- -- --
Vaccinium uliginosum alpinum VAUL Alpine blueberry -- -- -- -- 8.25 90 14.75 100 3.75 50

Deciduous Shrubs Total 31.8 30.8 24.0 33.0 20.3
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Table 6-10.  (cont.)

Site Reference
TT50010 TT50100 TT51000 TT52000 TS-REF-12

Species Common Name C F C F C F C F C F
Evergreen Shrubs

Empitrum nigrum hermaphroditum EMNI Crowberry -- 10 -- -- 2.50 60 4.75 50 1.50 10
Ledum palustre decumbens LEPA Labrador tea 1.00 40 -- -- 12.3 100 14.8 100 21.8 100
Vaccinium vitis-idaea minus VAVI Lingonberry 0.25 20 -- -- 13.3 100 12.3 100 13.8 100

Evergreen Shrubs Total 1.25 -- 28.0 31.8 37.0
Vegetative Litter

Broadleaf litter Broadleaf litter Broadleaf litter 18.3 90 13.5 100 2.25 100 10.0 100 17.0 100
Dry blades Dry blades Dry blades 37.3 100 46.5 100 45.3 100 38.3 100 38.0 100

Vegetative Litter Total 55.5 60.0 47.5 48.3 55.0
Other

Lichen Lichen Lichen -- -- 0.25 40 2.75 100 8.25 90 15.8 100
Moss Moss Moss 4.25 90 62.0 100 34.5 100 39.8 100 45.0 100

Other Total 4.25 62.3 37.3 48.0 60.8
Unvegetated

Bare ground Bare ground Bare ground 2.25 90 -- -- -- 10 -- -- 0.50 20
Road gravel Road gravel Road gravel 4.00 70 -- -- -- -- -- -- -- --
Water Water Water 0.50 20 -- -- -- -- -- -- -- --

Unvegetated Total 6.75 -- -- -- 0.50

Note: -- -   not identified in any 1-m2 microplot
C -   average 1-m2 microplot cover percentage
F -   percent frequency in ten 1-m2 microplots

a Coastal plain mesic tussock tundra community.
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Table 6-11.  Average percent cover and frequency results at tundraa stations

Site Reference
TT30010 TT80010 TT30100 TT80100 TT31000 TT81000 TS-REF-5 TS-REF-7

Species Species Code Common Name C F C F C F C F C F C F C F C F
Forbs

Arnica lessingii lessingii ARLE Arnica 0.25 10 -- -- -- -- -- -- -- -- -- -- -- -- -- --
Equisetum arvense EQAR Horsetail -- 10 -- -- -- -- -- -- -- -- -- -- -- -- -- --
Petasites frigidus or hyperboreus PEFR/PEHY Sweet coltsfoot -- -- 6.50 100 -- -- -- 10 -- -- -- -- -- -- 1.50 20
Pedicularis labradorica PELA2 Lousewort -- -- 0.25 10 -- -- 0.25 10 0.25 10 -- -- 0.25 10 0.50 30
Stellaria laeta STLA Chickweed -- -- -- 10 -- -- -- -- -- -- -- -- -- -- -- --

Forbs Total 0.25 6.75 -- 0.25 0.25 -- 0.25 2.00
Graminoids

Arctagrostis latifolia var. latifolia ARLA2 Polar grass -- -- -- -- -- -- -- -- -- -- -- -- -- -- 0.25 20
Carex aquatilis CAAQ Carex 2.50 50 -- -- 2.50 60 0.25 10 -- -- 2.25 40 -- -- -- --
Caryx bigelowii CABI Bigelow's sedge -- -- 15.5 90 -- -- 14.3 90 -- 50 3.75 50 -- 10 1.75 70
Carex rotundata CARO Sedge -- -- -- -- 0.25 10 -- -- -- -- -- -- -- -- -- --
Eriophorum angustifolium subarcticum ERAN Cottongrass 0.25 10 -- -- 2.00 30 -- -- 0.25 10 0.25 10 0.25 10 0.25 10
Eriophorum vaginatum ERVA Cottongrass 15.8 100 5.25 70 20.5 100 12.8 80 14.8 100 24.3 100 12.3 100 24.5 100
Luzula multiflora multiflora LUMU Wood rush -- -- 0.25 10 -- -- -- -- -- -- -- -- -- -- -- --

Graminoids Total 18.5 21.0 25.3 27.3 15.0 30.5 12.5 26.8
Deciduous Shrubs

Betula nana exilis BENA Dwarf birch 14.5 100 35.5 100 16.8 100 31.0 100 11.0 100 8.75 100 5.25 70 16.8 100
Rubus chamaemorus RUCH Salmonberry 22.8 100 1.00 50 11.8 80 3.75 50 4.75 100 2.75 80 28.5 100 15.3 100
Salix ovalifolia SAOV Ovaleaf willow -- -- -- -- 3.75 10 -- -- -- -- -- -- -- -- -- --
Salix planifolia pulchra SAPL Diamondleaf willo -- -- 8.00 30 -- -- 0.25 10 -- -- -- -- 0.25 10 1.75 20
Vaccinium uliginosum alpinum VAUL Alpine blueberry 28.8 100 1.00 40 26.3 100 3.00 20 28.8 100 20.0 90 37.8 100 26.5 70

Deciduous Shrubs Total 66.0 45.5 58.5 38.0 44.5 31.5 71.8 60.3
Evergreen Shrubs

Andromeda polifolia ANPO Bog rosemary 0.75 70 -- -- 2.00 70 -- -- -- -- -- -- 0.50 50 0.25 30
Empitrum nigrum hermaphroditum EMNI Crowberry 4.25 90 0.75 50 2.50 80 5.25 20 3.75 70 5.00 50 8.50 100 8.50 90
Ledum palustre decumbens LEPA Labrador tea 1.75 100 8.75 100 13.5 100 24.0 100 11.3 100 15.8 100 15.5 100 16.0 100
Vaccinium vitis-idaea minus VAVI Lingonberry 0.75 90 1.75 100 2.00 40 10.0 100 15.8 100 18.0 100 4.25 100 7.00 100

Evergreen Shurbs Total 7.50 11.3 20.0 39.3 30.8 38.8 28.8 31.8
Vegetative Litter

Broadleaf litter Broadleaf litte Broadleaf litter 13.3 100 8.50 100 21.0 80 10.0 100 14.5 90 3.50 100 45.3 100 12.3 100
Dry blades Dry blades Dry blades 21.8 100 55.0 100 32.3 100 40.0 100 35.8 100 40.3 100 17.0 100 31.3 100

Vegetative Litter Total 35.0 63.5 53.3 50.0 50.3 43.8 62.3 43.5
Other

Lichen Lichen Lichen -- -- -- -- 2.25 60 0.50 50 4.75 100 5.00 100 21.8 100 9.75 100
Moss Moss Moss 26.3 100 14.3 100 34.3 90 40.5 100 37.5 100 48.8 100 45.5 100 52.3 100

Other Total 26.3 14.3 36.5 41.0 42.3 53.8 67.3 62.0
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Table 6-11.  (cont.)

Site Reference
TT30010 TT80010 TT30100 TT80100 TT31000 TT81000 TS-REF-5 TS-REF-7

Species Species Code Common Name C F C F C F C F C F C F C F C F
Unvegetated

Bare ground Bare ground Bare ground 4.00 20 2.00 30 -- -- 0.50 20 -- -- -- -- -- -- -- --
Road gravel Road gravel Road gravel 2.25 70 3.75 70 -- -- -- -- -- -- -- -- -- -- -- --
Rock Rock Rock 0.50 20 -- -- -- -- -- -- -- -- -- -- -- -- -- --
Water Water Water 1.50 10 0.25 10 18.0 50 3.50 40 -- -- 4.75 40 0.50 30 0.75 40

Unvegetated Total 8.25 6.00 -- 4.00 -- -- -- --

Note: -- -   not identified in any 1-m2 microplot
C -   average 1-m2 microplot cover percentage
F -   percent frequency in ten 1-m2 microplots

a Foothills mesic tussock tundra community.
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Table 6-26.  Metals concentrations in site and reference stream sediments and invertebrates

Analyte
Cadmium 0.49 1.06 0.44 J 0.25 0.19 0.228 0.803 0.365 0.696 0.347
Lead 29.2 117 22 9.5 5.71 4.43 J 10.9 J 5.16 J 8.14 J 2.73 J
Zinc 125 148 107 66.9 33.1 87.8 J 96.2 J 79 J 137 J 91.3 J

Note: Concentrations in mg/kg dry weight
Field replicates averaged
J -   estimated value

a Predominantly crane fly larvae, with small proportions of stone fly larvae, caddis fly larvae, and/or amphipods.
b Composite of crane fly larvae, caddis fly larvae, and stone fly larvae.

Stream Sediment
ReferenceSite

ST-REF-6AC-R

Stream Invertebrates

OR-R
ReferencebSitea

ST-REF-3ST-REF-3 ST-REF-6 ARC-RAC-R ARC-R OR-R
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Table JS1.  Summary of comparison of vegetation survey parameters at site and reference areas

Coastal
Parameter Plain Tundra All 10 mb 100 mb 1,000 mb Hillslope Lagoon
Forb cover -- -- -- -- -- -- -- --
Graminoid cover -- -- -- -- -- -- -- --
Deciduous shrub cover -- Sig. Different -- -- -- -- -- --
Evergreen shrub cover -- -- -- Sig. Different -- -- -- --
Moss cover -- Sig. Different Sig. Different -- Sig. Different -- -- --
Moss frequency -- -- -- -- -- -- --
Lichen cover -- Sig. Different Sig. Different Sig. Different Sig. Different Sig. Different -- --
Lichen frequency -- -- Sig. Different Sig. Different Sig. Different -- -- --
Vegetative litter -- -- -- -- -- -- -- --
Unvegetated cover -- -- -- -- Sig. Different -- -- --
Diversity -- -- -- -- -- -- -- --
Evenness -- -- -- Sig. Different Sig. Different Sig. Different -- --
Richness -- -- -- -- -- Sig. Different -- --

Source:  Table 6-3

Note: Significance level for the statistical comparison is p  < 0.10.
-- -   indicates site vegetation parameters not significantly different from reference site
Sig. Different -   indicates site vegetation parameters significantly different from reference site

a Coastal plain and tundra communities were similar and thus were combined and tested against their corresponding combined reference samples 
to increase the sample size and thus increase the power of the test to detect differences between site stations and reference stations.
b The coastal plain and tundra communities showed similar changes with distance from the road, so samples were combined according to their 
respective distance.  

Tundra and Coastal Plain Combined a
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Table JS2.  Summary of vegetation parameter correlations with distance from DMTS road

Hillslope, Coast Plain, Tundra 
Transects

Coastal Plain and Tundra 
Transects Only

Forb cover Negative correlation Negative correlation

Graminoid cover -- --

Deciduous shrub cover -- --

Evergreen shrub cover Positive correlation Positive correlation

Moss cover -- Positive correlation

Moss frequency -- --

Lichen cover Positive correlation Positive correlation

Lichen frequency Positive correlation Positive correlation

Vegetative litter -- --

Unvegetated cover Negative correlation Negative correlation

Diversity -- --

Evenness Positive correlation Positive correlation
Richness Negative correlation Negative correlation

Source:  Table 6-4

Note: Spearman rank non-parametric correlation was used.
Positive and negative correlations were significant with distance (p <0.10).
--    -   no correlation
Negative correlation -   indicates that as one variable increases, the other decreases
Positive correlation -   indicates that as one variable increases, so does the other
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Table JS3.  Locations where phytotoxicity benchmarks were exceeded for vascular plants

CoPC

Number of 
Site Stations 
Exceeding 

Benchmarks

Number of 
Reference 
Stations 

Exceeding 
Benchmarks Station Locations with Exceedances

Aluminum 11/29 5/11 TT2-0010, TT3-0100, TT5-0010, TT8-0010, TP-0100, 
TP-1000, TP-3, TP-4, AC-R, ARC-R, OR-R, ST-REF-3, 
ST-REF-5, ST-REF-6, TP-REF-3, TP-REF-5

Antimony 0/29 0/11

Arsenic 0/29 1/11 TP-REF-5

Barium 0/29 0/11

Cadmium 3/29 0/11 TT2-0010, TT5-0010, TT8-0010

Chromium 3/29 2/11 OR-R, TP1-0100, TP-4, TP-REF-3, TP-REF-5

Cobalt 4/29 2/11 TT3-0100, TT8-0100, TT8-1000, TP1-1000, TP-REF-5, 
TS-REF-5

Lead 2/29 0/11 TP1-0100, TP-4

Mercury 0/29 0/11

Molybdenum 0/29 0/11

Selenium 0/29 0/11

Thallium 0/29 0/11

Vanadium 0/29 1/11 TP-REF-3

Zinc 23/29 2/11 TT2-0010, TT2-0100, TT2-1000, TT3-0010, TT3-0100, 
T3-1000, TT5-0010, TT5-0100, TT5-1000, TT5-2000, 
TT6-0010, TT6-0100, TT6-2000, TT7-0010, TT7-1000, 
TT7-2000, TT8-0010, TT8-0100, TT8-1000, TP1-0100,
TP-4, AC-R, ARC-R, TS-REF-7, TS-REF-11

Source: Tables 6-16, 6-17, 6-18, 6-22, 6-23

Note:  -0010, -0100, -1000 -   approximate distance of station from DMTS Road or facilities in meters
AC-R -   Aufeis Creek station, just downstream of the DMTS road crossing
ARC-R -   Anxiety Ridge Creek station, just downstream of the DMTS road crossing
OR-R -   Omikviorok River station, just downstream of the DMTS road crossing
REF -   reference stations
ST -   stream station
TP -   tundra pond station
TS -   tundra soil station
TT -   terrestrial transect station
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Table JS4.  Locations where phytotoxicity benchmarks were exceeded for mosses and lichens

CoPC

Number of Site 
Stations Where 
Lichen Samples 

Exceeded 
Benchmarks

Number of Reference 
Stations Where Moss 

or Lichen Samples 
Exceeded Benchmarks Moss Station Locations With Exceedances

Lichen Station Locations With 
Exceedances

Copper 0/155 -- 0/9 None None

Zinc 120/155 15/32 0/9 001P-M01, 002P-M01, 003P-M01, 004P-M01, 005P-M01, 
006-M01, 007P-M01, 008P-M01, 009D-M01, 009-M01, 
010P-M01, 011P-M01, 013P-M01, 015-M01, 016P-M01, 
017P-M01, 018D-M01, 018P-M01, 019P-M01, 020P-M01, 
021P-M01, 022P-M01, 023P-M01, 024P-M01, 025P-M01, 
026D-M01, 026D-M01, 028P-M01, 030P-M01, 031P-M01, 
031R-M01, 032P-M01, 032R-M01, 036-M01, 036R-M01, 
037P-M01, 038R-M01, 039P-M01, 041P-M01, 044P-M01, 
044R-M01, 046P-M01, 050P-M01, 051A-M01, 052P-M01, 
053D-M01, 053P-M01, 059D-M01, 059P-M01, 060P-M01, 
161R-M01, HR01-01A, HR01-02M, HR01-03M, HR02-01M, 
HR02-02M, HR03-01M, HR03-02M, HR03-03M, HR04-01B, 
HR04-02M, HR04-03M, HR05-01M, HR05-02M, 
HR06-01M, HR06-02M, HR06-03M, HR06-04M, 
HS1N0003, HS1N0050, HS1N0100, HS1N0250, 
HS1S0003, HS1S0050, HS10100, HS2N0003, HS2N0050, 
HS2N0100, HSN0250, HSN1000, HS2S0003, HS2S0050, 
HS2S0100, HS3N0003, HS3N0050, HS3N0100, 
HS3N0250, HSN3N1000, HS3N1600, HS3S0003, 
HS3S0050, HS3S0100, HS3S0250,

HR01-02L, HR02-02L, HR01-01B, 
HR07-02L, PO-04L, PO-11L, 
PO-17L, TT2-0010, TT5-0010, 
TT5-0100, TT5-1000, TT7-0010, 
TT7-1000, TT7-2000, TT8-0010

MI-02M, MI-108, MI-25-M, MI26-M, MI-42M, MI-45M, 
PO-01M, PO-02M, PO-04M, PO-05M, PO-06M, PO-07M, 
PO-09M, PO-10M, PO-11M, PO-13M, PO-15M, PO-16M, 
PO-17M, PO-18M, TT1-0100, TT1-1000, TT2-0010, 
TT2-0100, TT2-1000, TT3-0010, TT3-0100

Source: Tables CK1 and CK2

Note: Copper data not available for lichens along DMTS road.

CoPC -   chemical of potential concern
DMTS -   DeLong Mountain Regional Transportation System
HR -   DMTS road transect samples
HS -   National Park Service samples collected along transects at Cape Krusenstern National Monument
MO -   National Park Service samples collected in outlying areas at Cape Krusenstern National Monument
PO -   Port site samples
TT -   terrestrial transect station samples

Number of Site 
Stations Where 
Moss Samples 

Exceeded 
Benchmarks
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Table JS5a.  Locations and receptors for which NOAEL or LOAEL hazard quotients exceed 1.0 
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DMTS Road and Port Operations
Site Stations

Whole Site Moose, caribou Caribou
Port Site Moose, fox, caribou Caribou Ptarmigan Ptarmigan Ptarmigan
Near Mine Moose, caribou Ptarmigan, caribou Ptarmigan, caribou Ptarmigan
Road Site Moose, fox, caribou Ptarmigan, caribou Owl, fox

Reference Stations
Reference Site Moose, fox, caribou

Lagoon Environment
Site Stations

Control Lagoon Moose, muskrat
North Lagoon Moose, muskrat
Port Lagoon North Moose, muskrat Plover

Reference Stations
Reference Lagoon Moose, muskrat

Tundra Pond Environment
Site Stations

TP1-0100 Muskrat
TP1-1000 Muskrat Muskrat
TP3 Muskrat Muskrat
TP4 Muskrat Muskrat

Reference Stations
TP-REF-2 Muskrat
TP-REF-3 Teal, muskrat Muskrat Muskrat Teal, muskrat Muskrat
TP-REF-5 Teal, muskrat Muskrat Muskrat Muskrat Teal Muskrat

Stream Environment
Site Stations

ARC-R Moose, muskrat Moose, muskrat
OR-R Moose, muskrat Muskrat Muskrat Muskrat
AC-R Moose

Reference Stations
ST-REF-3 Moose, muskrat Muskrat
ST-REF-5 Moose, muskrat Muskrat
ST-REF-6 Moose, muskrat Muskrat

Terrestrial Environment
Site Stations

TT2-0010 Vole, shrew, snipe Shrew Vole, shrew Shrew Shrew Shrew Vole, shrew Shrew
TT2-0100 Vole, shrew Vole, shrew Shrew Shrew Shrew Shrew
TT2-1000 Vole, shrew Shrew Shrew
TT3-0010 Vole, shrew, snipe Shrew Vole, shrew Shrew Shrew Vole, shrew
TT3-0100 Vole, shrew Vole, shrew Shrew Shrew
TT3-1000 Vole, shrew Vole
TT5-0010 Snipe, vole, shrew Shrew Vole, shrew Shrew Snipe, vole, shrew Shrew Shrew Shrew Shrew
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Table JS5.  (cont.)
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Terrestrial Environment (cont.)
Site Stations (cont.)

TT5-0100 Vole, shrew Shrew Vole, shrew Shrew Snipe, vole, shrew Shrew Shrew Shrew
TT5-1000 Vole, shrew Vole Shrew Shrew
TT5-2000 Vole, shrew Shrew Shrew Shrew Shrew
TT6-0010 Vole, shrew, snipe Vole, shrew Vole, shrew, snipe Shrew Vole, shrew
TT6-0100 Vole, shrew Vole, shrew, snipe Shrew Shrew
TT6-1000 Vole, shrew Vole, shrew Shrew Shrew Shrew
TT6-2000 Vole Vole
TT7-0010 Vole Vole Vole Vole Vole
TT7-1000 Vole Vole Vole Vole
TT7-2000 Vole Vole
TT8-0010 Vole Vole Vole
TT8-0100 Vole Vole
TT8-1000 Vole

Reference Stations
TS-REF-5 Vole, shrew, snipe Vole, shrew Shrew Shrew
TS-REF-7 Vole Vole
TS-REF-11 Vole

Source:  Appendix K tables of this report.

Note: -0010, -0100, -1000 -   approximate distance of station from DMTS Road or facilities in meters
AC-R -   Aufeis Creek station, just downstream of the DMTS road crossing
ARC-R -   Anxiety Ridge Creek station, just downstream of the DMTS road crossing
DMTS -    DeLong Mountain Regional Transportation System
LOAEL -    lowest-observed-adverse-effect level
NOAEL -    no-observed-adverse-effect level 
OR-R -   Omikviorok River station, just downstream of the DMTS road crossing
REF -   reference stations
ST -   stream station
TP -   tundra pond station
TS -   tundra soil station
TT -   terrestrial transect station
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