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Figure 2-1. Port site storage and conveyance features map

Draft—May 17, 2002
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³

³

³

³
³

³

³

³

³
³

³³

³

³

³³³³³

³
³³

³

³³³
³

³³³

³
³³³

³
³³³³³³

³³³³

³ ³³

³

³
³

³³

³

³

³³³³³

³
³³

³

³³³
³

³³³

³
³³³

³
³³³³³³

³³³³

³ ³³

³

³

³

³

³³³³

³

³

³

³³³³³

³

³³³³³³³³³³
³³³

³³

³³

/

/

/

/
/

/

/

/

/

/

/

////

/

/

/

/
/

//

/

/

/////

/
//

/

///
/

///

/
///

/

/

//////////
/////////

////

/ //

//

//

#

#

#
#

#

#

#

#

Chukchi Sea

Selawik Lake

Hotham Inlet

Kobuk
     Lake

Kotzebue Sound

Source: Ward and Olson (1980)
             Dames & Moore (1983)
             EVS and Ott Water (1983)
             Mueller et al. (1993)
             Weber-Scannell and Ott (2001)
             Morris and Ott (2001)

Alaska Department of Fish & Game (1994–2001)

³

³

³

³ ³

³

³

³³³³ ³

³
³³

³

³
³³

³

³
³³

³

³
³

³

³³³³³
³

³³
³³

³
³³

³

³

³

³ ³

³

³

³³³³ ³

³
³³

³

³
³³

³

³
³³

³

³
³

³

³³³³³
³

³³
³³

³
³³

³

³

³
³³
³³

³

³³³ ³³

³

³³³ ³³³³
³³³³³³

³ ³

³
³

/

/

/
//
//

/

/

/

/ /

/

/

//// /

/
//

/

/
//

/

/
//

/

/
/

/

/

/// ////
////// /////

/

//
//

/
//

/ /

/
/

Extent of view 1

Extent of view 2

View 1

Kivalina R
iv

er

#

Red Dog Mine

N
oa

ta
k 

R
iv

er
Wulik River

Noatak National
Preserve

Cape Krusenstern
National Monument

Figure 4-1.  Approximate fish and water 
                   sampling locations
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Figure 4-3.  Soil and water transect locations on DMTS road, samples collected by ENSR in 1991 and 1992

Draft—May 17, 2002
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Figure 4-6.  Metals concentrations in subsistence plant foods samples
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Means and standard errors for samples collected by
Exponent and ADEC in 2001.  Means include
undetected values at one half the detection limit.
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Figure 5-1.  DMTS road surface
concentrations for lead,
zinc, and cadmium

0 10
kilometers

5

0 10
miles

5

Draft—May 17, 2002

A
N

A
LY

T
E

 C
O

N
C

E
N

T
R

T
IO

N
(m

g
/k

g
 d

ry
 w

t)

0 1,000
meters

500
feet

0 3,000

RS-01 RS-02

RS-03

RS-04
RS-05

RS-06

RS-07
RS-08

RS-09

RS-10

Mile 10

Mile 30

Mile 40

Mile 20

0 1,000
meters

500
feet

0 3,000

RS-01

LEGEND

Red Dog
lease/exploration site
NANA
patented/selected land
NANA easement
State land
Park land
Mine area
Haul road
Station number and
location

RS-11
RS-12

RS-13
RS-14

RS-15

RS-16

RS-17

RS-18

RS-19

RS-20

RS-21

RS-22

RS-23

RS-24

RS-25

RS-26
RS-27

STATIONR
S

-0
1 

to
R

S
-1

1

R
S

-2
8 

to
R

S
-3

4

R
S

-1
3

R
S

-1
2

R
S

-1
5

R
S

-1
4

R
S

-1
6

R
S

-1
7

R
S

-1
8

R
S

-1
9

R
S

-2
0

R
S

-2
1

R
S

-2
2

R
S

-2
3

R
S

-2
4

R
S

-2
5

R
S

-2
6

R
S

-2
7

DISTANCE
(measured in miles from Surge Bin at Port Site)

0 5 10 15 20 25 30 35 40 45 50

0
200
400
600
800

1,000
1,200
1,400

RS-04

RS-10
RS-30

Lead

0
1,000
2,000
3,000
4,000
5,000
6,000
7,000

Zinc
RS-04

RS-10 RS-32

0

10

20

30

40

50

RS-04

RS-10 RS-30

Cadmium

RS-28

RS-29

RS-30

RS-31

RS-32
RS-33

RS-34

TRUCK SPILLS

TRUCK SPILLS



8601997.001 0302 05/17/02 WA

Figure 5-2.  Port site vegetation samples for lead
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Figure 5-3.  Port site vegetation samples for zinc
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Figure 5-4.  Port site vegetation samples for cadmium
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Figure 5-5.  DMTS road data
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Figure 5-6.  Ratios of lead concentrations
in surface water to chronic
ambient water quality criteria

Straight Creek (SC)

0 10
kilometers

5

0 10
miles

5

Tutak Creek (TC)

Aufeis Creek (AC)

Omikviorok River (OR)

Draft—May 17, 2002

Note:  Refer to Figure 4-4 for complete stream system.

a A ratio value of less than 1.0 indicates the measured concentration
is less than the hardness-dependent chronic ambient water quality
criterion.
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Figure 5-7.  Ratios of zinc concentrations
in surface water to chronic
ambient water quality criteria

Straight Creek (SC)

0 10
kilometers

5

0 10
miles

5

Tutak Creek (TC)

Aufeis Creek (AC)

Omikviorok River (OR)

Draft—May 17, 2002

Note:  Refer to Figure 4-4 for complete stream system.

a A ratio value of less than 1.0 indicates the measured concentration
is less than the hardness-dependent chronic ambient water quality
criterion.
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Figure 5-8.  Ratios of cadmium
concentrations in surface
water to chronic ambient water
quality criteria

Straight Creek (SC)

0 10
kilometers

5

0 10
miles

5

Tutak Creek (TC)

Aufeis Creek (AC)

Omikviorok River (OR)

Draft—May 17, 2002

Note:  a A ratio value less than 1.0 indicates
the measured concentration is less
than the hardness–dependent
chronic ambient water criterion.

Refer to Figure 2 for complete
stream system.

Note:  Refer to Figure 4-4 for complete stream system.

a A ratio value of less than 1.0 indicates the measured concentration
is less than the hardness-dependent chronic ambient water quality
criterion.
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Notes:  North and South deposition rates are an
average of two replicates. Total
concentrations are a sum of the North and
South average deposition rates.

Dustfall samples were collected between
August 21, and September 20, 2001.
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Figure 5-9.  September 2001 DMTS
road dustfall results0 10
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Figure 5-10.  Lead concentrations in
moss samples along
DMTS road transects

a Average of two replicates:  HR-03, 3 meters;  HR-07, 100 meters;
1N, 3, 250 and 1,000 meters;  2N, 3, 250 and 1,000 meters.

b Ford and Hasselbach (2001)
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a Average of two replicates:  HR-03, 3 meters;  HR-07, 100 meters;
1N, 3, 250 and 1,000 meters;  2N, 3, 250 and 1,000 meters.

b Ford and Hasselbach (2001)

LEGEND

Red Dog
lease/exploration site
NANA
patented/selected land
NANA easement
State land
Park land
Mine area

Haul road
Exponent transect
number and location
National Park Service
transect number and
locationb

Direction of transect

HR-03

1N/1S0

DISTANCE (m)

3

10
0

1,
00

050 25
0

DISTANCE (m)

0

3

10
0

1,
00

050 25
0

1,
60

03

10
0

1,
00

050 25
0

2,
00

0

DISTANCE (m)

0

1,
00

0

C
O

N
C

E
N

T
R

A
T

IO
N

(m
g

/k
g

 d
ry

 w
t)

DISTANCE (m)

3

10
0

0

50 25
0

1,
00

0

C
O

N
C

E
N

T
R

A
T

IO
N

(m
g

/k
g

 d
ry

 w
t)

DISTANCE (m)

3

10
0

0

50 25
0

1,
00

0

DISTANCE (m)

3

10
0

0

50 25
0

1,
00

0

C
O

N
C

E
N

T
R

A
T

IO
N

(m
g

/k
g

 d
ry

 w
t)

DISTANCE (m)
3

10
0

0

5,000

50 25
0

1,
60

03

10
0

1,
00

050 25
0

2,
00

0

DISTANCE (m)

0

1,
00

0

C
O

N
C

E
N

T
R

A
T

IO
N

(m
g

/k
g

 d
ry

 w
t)

DISTANCE (m)

3

10
0

0

50 25
0

1,
60

03

10
0

1,
00

050 25
0

2,
00

0

DISTANCE (m)

0

1,
60

03

10
0

1,
00

050 25
0

2,
00

0

DISTANCE (m)

0

1,
00

0

C
O

N
C

E
N

T
R

A
T

IO
N

(m
g

/k
g

 d
ry

 w
t)

DISTANCE (m)

3

10
0

0

50 25
0

1,
00

0

DISTANCE (m)

3

10
0

0

50 25
0

4,000
3,000
2,000
1,000

5,000
4,000
3,000
2,000
1,000

5,000
4,000
3,000
2,000
1,000

5,000
4,000
3,000
2,000
1,000

5,000
4,000
3,000
2,000
1,000

5,000
4,000
3,000
2,000
1,000

5,000
4,000
3,000
2,000
1,000

5,000
4,000
3,000
2,000
1,000

5,000
4,000
3,000
2,000
1,000

5,000
4,000
3,000
2,000
1,000

5,000
4,000
3,000
2,000
1,000

5,000
4,000
3,000
2,000
1,000

5,000
4,000
3,000
2,000
1,000

8601997.001 0302 05/17/02 WA

Figure 5-11.  Zinc concentrations in
moss samples along
DMTS road transects
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a Average of two replicates:  HR-03, 3 meters;  HR-07, 100 meters;
1N, 3, 250 and 1,000 meters;  2N, 3, 250 and 1,000 meters.

1 Source:  Ford and Hasselbach (2001)
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Figure 5-12.  Cadmium concentrations
in moss samples along
DMTS road transects
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Figure 5-14.  Comparison of road
shoulder, dustfall, and
moss sample results
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a  Residential exposures not expected due to distance from sources
(see text).

b  Worker exposure not quantified due to strict adherence to
industrial hygiene requirements.

Figure 6-1.  Conceptual site model for human receptors near Red Dog operations
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Figure 6-2.  Conceptual site model for ecological receptors near Red Dog operations
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Figure 3-1.  Decision making framework for evaluating risk to human health
and ecological receptors
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