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Figure 1-1.  Decision making framework for evaluating risk to human health
and ecological receptors
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Source:  Adapted from Teck Cominco (2002)

Figure 1-3.  Areas of zinc, lead, and barite mineralization in the western Brooks Range, Alaska
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Figure 1-10.  Road surface concentrations
for lead, zinc, and cadmium
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Figure 2-1.  Preliminary conceptual site model for the DMTS human health risk assessment
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presented following CoPC screening,
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Figure 2-2.  Preliminary conceptual site model for the DMTS ecological risk assessment
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Figure 4-4.  Locations of coastal lagoon sample stations
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Figure 4-5.  Locations of marine sediment sample stations
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Figure 4-6.  Schematic layout of typical 10 m and 20 m terrestrial transect station
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Figure 4-7.  Schematic layout of typical 100 m, 1,000 m, and 2,000 m terrestrial transect station
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Figure 4-8.  Schematic layout of typical stream station
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Figure 4-9. Barium in tundra soil and
biota0 10
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Figure 4-10. Cadmium in tundra soil and
biota0 10
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Figure 4-11.  Lead in tundra soil and biota
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Figure 4-12. Zinc in tundra soil and biota
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Figure 4-13. Concentrations as a function of distance from the road
(Transect TT8)  a) pH and lead;  b) normalized metals and pH
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Figure 5-1.  Refined conceptual site model for the DMTS human health risk assessment

8601997.001 4400 11/12/07 WA
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Figure 5-3.  Fractional intake for Kivalina
                    subsistence use area

8601997.001 3500 | January 04, 2005 | J:\Red_Dog\projects\Kivalina_subsistence_area.mxd
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Figure 5-4.  Fractional intake for Noatak
                    subsistence use area

8601997.001 3500 | January 04, 2005 | J:\Red_Dog\projects\Noatak_subsistence_area.mxd
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Figure 6-1.  Refined conceptual site
model for the DMTS
ecological risk assessment

Transport
Mechanisms

Release
Mechanisms

A
qu

at
ic

 In
ve

rt
eb

ra
te

s

F
is

h

H
er

bi
vo

ro
us

 B
ird

s

In
ve

rt
iv

or
ou

s 
B

ird
s

Secondary exposure pathway
Primary exposure pathway
Secondary exposure route
Primary exposure route

Potentially
Exposed

Communities
Exposure

Media
Exposure

Mechanisms

Aquatic and
Terrestrial Ecological
Receptor Categories

Sources
Associated with

Operations

Te
rr

es
tr

ia
l V

eg
et

at
io

n

A
qu

at
ic

/W
et

la
nd

  V
eg

et
at

io
n

Surface Water
Runoff

Wind
(Fugitive Dust)

Spill/Release

S
oi

l F
au

na

C
ar

ni
vo

ro
us

 B
ird

s

P
is

ci
vo

ro
us

 B
ird

s

H
er

bi
vo

ro
us

 M
am

m
al

s

In
ve

rt
iv

or
ou

s 
M

am
m

al
s

C
ar

ni
vo

ro
us

 M
am

m
al

s

P
is

ci
vo

ro
us

 M
am

m
al

s

Contact

Ingestion/Uptake

Uptake Food Ingestion

Dissolution Surface
Water

Contact

Ingestion/Uptake

Deposition SedimentCoastal Marine

Contact

Ingestion/Uptake

Uptake Food Ingestion

Dissolution Surface
Water

Contact

Ingestion/Uptake

Deposition SedimentLagoons

Contact

Ingestion/Uptake

Uptake Food Ingestion

Dissolution Surface
Water

Contact

Ingestion/Uptake

Deposition SedimentTundra Ponds

Contact

Ingestion/Uptake

Uptake Food Ingestion

Dissolution Surface
Water

Contact

Ingestion/Uptake

Deposition SedimentStreams

Ingestion

Surface
Depostion

Uptake

Incorporation
in Soil Soil

Inhalation

Contact

Ingestion/Uptake

Uptake FoodTundra

Mine

Road/Transport

Port Facility

Notes: Fish were not present in the tundra pond and lagoon communities,
therefore no complete exposure pathway to fish or fish-eating wildlife
is documented in the conceptual site model for these habitats.
Aquatic vegetation was not present in the coastal marine offshore
community, therefore no complete exposure pathway is documented
in the conceptual site model for aquatic vegetation, or herbivorous
wildlife in this habitat.



Figure 6-2. Vascular plant canopy composition of terrestrial vegetation
communities along the DMTS road a) coastal plain mesic tussock tundra;
b) foothills mesic tussock tundra; c) hillslope mesic open shrubland

8601997.001 4400 02/10/05 WA

Note:

Covers represent average microplot (1-m2) cover percentages of vascular
plant groups derived by summing average species' covers.

Cover classes were used to estimate species' canopy covers, and
consequently total vascular cover may exceed 100 percent.

Species cover estimates excluded any plant area that was shaded by
a taller canopy.
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Figure 6-3.  Representative example of coastal lagoon vegetation profile

8601997.001 4400 02/10/05 WA

Notes: Not to Scale. 
Species listed in order of prevalence. 
Profile is based on the plant community on the inland side of the north lagoon (station NLK).
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Figure 6-4. Average percent cover and frequency of mosses and lichens in
microplots at terrestrial survey stations a) moss cover; b) lichen
frequency; c) lichen cover

8601997.001 4400 02/10/05 WA

Note:

Covers represent average microplot
(1-m2) cover percentages, including
areas shaded by a taller canopy.

Lichen frequency is the percentage of
1-m2 microplots that contained lichens.

Moss frequency was 90–100 percent at
all stations (not shown)

Hatched bars = Reference stations

Solid bars = Site stations
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Figure 6-5.  Factors 1 and 2 from principal component analysis of high-level
vegetation community variables with Varimax rotation
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Forbs 0.044 –0.252
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Litter –0.170 0.247
Graminoids –0.225 0.062
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Figure 6-6.    Axes 1 and 2 from nonmetric multidimensional scaling analysis of
vegetation species percent cover data
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Salix polaris 0.562 1.870 Poa sp. 0.765 –1.104
Vaccinium uliginosum alpinum 0.556 –0.209 Arctagrostis latifolia var. latifolia 0.757 –0.612
Betula nana exilis 0.535 –0.052 Caryx bigelowii 0.596 –0.200
Rubus chamaemorus 0.440 0.252 Eriophorum vaginatum 0.406 0.236
Salix ovalifolia 0.336 0.321 Poa lanata 0.379 1.810
Arctostaphylos alpina 0.878 –1.284 Arctagrostis latifolia var. arundinaceae 0.268 1.774
Empitrum nigrum hermaphorditum 0.552 –0.136 Eriophorum angustifolium subarcticum -0.869 0.549
Ledum palustre decumbens 0.456 0.020 Arctophila fulva –1.919 0.108
Vaccinium vitis-idaea minus 0.418 –0.064 Carex aquatilis –1.931 –0.524
Andromeda polifolia 0.418 0.309 Deschampsia caespitosa –2.156 –0.327
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Petasites frigidus or hyperboreus 0.528 0.838 Littoral matter –2.224 –0.495
Polemonium acutiflorum 0.195 1.751 Road gravel 0.629 1.020
Valeriana capitata 0.174 1.418 Bare ground 0.562 0.859
Stellaria laeta 0.121 1.727 Rock –0.994 –0.584
Stellaria crassifolia –2.190 –0.267 Water –1.498 0.583
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Figure 6-7.  Composition of tundra soil
invertebrate samples
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Figure 6-8. Comparison of total abundance and percent dominance between
site and reference stations
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Figure 6-9. Comparison of total and EPT taxa richness between site and
reference stations
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Figure 6-10. Comparison of relative abundances of EPT taxa and chironomids
between site and reference stations
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Figure 6-11. Results of classification analysis of benthic macroinvertebrate
drift assemblages
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Note:  Classification analysis was based on the Bray-Curtis
similarity index applied to log-transformed abundances
of benthic macroinvertebrate taxa from each station
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Figure 6-23.  Species area curves for plant community surveys
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