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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 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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Notes:  +  No small mammals or invertebrates collected at this station
             o  No vegetation community analysis at this station

Figure 4-2.  Detailed views of locations of 
                   terrestrial sample stations
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View 4-2c
Detailed view of transect TT5 (DMTS Road)
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View 4-2b
Detailed view of transect TT3 (DMTS Road)
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View 4-2d
Detailed view of transect TT6 (DMTS Road)
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View 4-2e
Detailed view of transect TT7
(Mine solid waste permit boundary)
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View 4-2f
Detailed view of transect TT8 (DMTS Road)

TT3-0020
(20 m from toe of 

DMTS Road shoulder)

TT2-0020
(20 m from toe of 

DMTS Road shoulder)

TT5-0020
(20 m from toe of 

DMTS Road shoulder)

TT8-0050
(50 m from toe of 

DMTS Road shoulder)

TT8-0150–TT8-0800
(50 m between each
station on transect)

TT8-0900
(900 m from toe of 

DMTS Road shoulder)



#

#

#

#

#Ì

$T

$T
$T

$T#S

$T %U
%U

%U

%U

%U
$T

$T
$T

$T

$T

$T

$T#S

$T
%U

%U

$T

$T

$T

$T

$T

TP1-0100
(100 m from
DMTS road)

DMTS Road

View 4-3a
Location of transect TP1 (DMTS Road)
(USGS topographic detailed view)

TP1-1000
(1,000 m from 

DMTS road)

DMTS
Port Facility

0 1250 2500 Feet

ST-REF-3

ST-REF-5

TP-REF-5

View 4-3b
Location of reference stations
(USGS topographic detailed view)

TP-REF-3

TP-REF-2 ST-REF-6

0 4000 8000 Feet

8601997.001 3400/3500  | Jan 26, 2005 | FSP04 Fig 4 freshwater samples view | Fig 4-3 freshwater layout | j:\red_dog\projects\ra_2004.apr 

Noatak National
Preserve

Figure 4-3.  Locations of freshwater aquatic
                   sample stations
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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

kilometers
5

0 10
miles

5

Noatak

Kivalina

Chukchi Sea

Ipiavic
Lagoon

DMTS
Port Facility Port Lagoon

South

DMTS
Road

Cape Krusenstern
National Monument

TT6

TS-REF-7
TS-REF-5

TS-REF-11

Red Dog Creek

TT3

TT8

TT2
TT5

Reference
Area

TS-REF-12
(located near the Control Lagoon)

TT7

Red Dog
Mine

LEGEND

Mine site ambient air/soil waste permit boundary
NANA land
NANA easement
State land
Park land

Transect number and locationTT3
a Small mammal samples were collected on a trapping

grid.  On the first station of each transect, the grid was
centered at 20 m, and overlapped the 10-m stations.

Note:  Biota tissue concentrations are shown on a
dry-weight basis

C
O

N
C

E
N

T
R

A
T

IO
N

(m
g

/k
g

 d
ry

 w
t)

C
O

N
C

E
N

T
R

A
T

IO
N

(m
g

/k
g

 d
ry

 w
t)

TT5

Sedge

Lichen

Tundra Soil

Birch/Willow

Invertebrates

DISTANCE (m)
10 100 2,0001,000

Small Mammalsa

DISTANCE (m)

TT2

Sedge

Lichen

Tundra Soil

Birch/Willow

Invertebrates

DISTANCE (m)
10 100 2,0001,000

Small Mammals

DISTANCE (m)

TT8

Sedge

Lichen

Tundra Soil

Birch/Willow

Invertebrates

DISTANCE (m)
10 100 2,0001,000

Small Mammals

DISTANCE (m)

TT3

Sedge

Lichen

Tundra Soil

Birch/Willow

Invertebrates

DISTANCE (m)
10 100 2,0001,000

Small Mammalsa

DISTANCE (m)

Reference
Stations

STATION

Sedge

Lichen

Tundra Soil

Birch/Willow

Invertebrates

Small Mammals

TS-
REF-

5

TS-
REF-

7

TS-
REF-

11

TS-
REF-

12

TT7

Sedge

Lichen

Tundra Soil

Birch/Willow

Invertebrates

DISTANCE (m)
10 100 2,0001,000

Small Mammals

DISTANCE (m)

TT6

Sedge

Lichen

Tundra Soil

Birch/Willow

Invertebrates

DISTANCE (m)
10 100 2,0001,000

Small Mammals

DISTANCE (m)

200

150

3,000

0

0

0

8,000

0

0

120

0

80

1,000

2,000

50

100

50
100

40

80

20
40
60

150

200

150

3,000

0

0

0

8,000

0

0

120

0

80

1,000

2,000

50

100

50
100

40

80

20
40
60

150

2,000

4,000

2,000

4,000



N
o

at
ak

R
iv

er

Tutak Creek

Ikalukrok Creek

8601997.001 4400 02/09/05 WA

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

8601997.001 4400 03/25/05 WA
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Figure 5-1.  Refined conceptual site model for the DMTS human health risk assessment
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Figure 5-3.  Fractional intake for Kivalina
                    subsistence use area
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Figure 5-4.  Fractional intake for Noatak
                    subsistence use area
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Figure 6-1.  Refined conceptual site
model for the DMTS
ecological risk assessment
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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 vegetation
community variables

8601997.001 4400 02/10/05 WA
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Figure 6-6. Factors 2 and 3 from principal component analysis of vegetation
community variables
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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

8601997.001 4400 02/10/05 WA

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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