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Figure 1-1.  Decision making framework for evaluating risk to human health
and ecological receptors

8601997.001 4400 01/24/05 WA

Environmental
sampling program

Risk assessment
scoping meeting

Preliminary conceptual
site model

Additional
sampling
required?

no

yes

yes

no yes

Inorganic
chemicals exceed

background
levels?

no

Chemical of potential
concern (CoPC)

Conduct human or
ecological risk
assessment

Compound has
potential to

bioaccumulate in
biota?

yesno

Risk exceeds
DEC standards?

Risk exceeds
DEC standards?

Additional
sampling required

to minimize
uncertainty?

Evaluate and implement
risk management, control,
and monitoring options

yesno

yesno

no yesNo further action

Chemicals exceed
screening criteria
in soil, water and

sediment?

Chemical not
included in further

analysis

Chemical not
included in further

analysis

Source:  Adapted from DEC et al. (2002)

Risk Assessment Work Plan

Risk Assessment

Risk Management



������������	
���	����������	���	�����������	��������������������������	����������������� �!���"#$%�&'&��$(%�"����$(���')�('	��*'+���')��!%����(%�

�

�

�

�

��

��������������	

������

���!%����	���,������������

� � �� -����
� � �� �� .�������%�

��������������
�������	���������

/0/0���1�&��������������2(��%�����
/0/0����&���(������&��������&

/��������3�%4�,�%��������&
,��������&

/0/0���������

������

����

��������	���

���������
������������

��
��

5�0�/�0���0

������
���

	
����������

1�&����
-���

6!���!

0�7�0�,�.�0
�������/3

��7����-�!������1��������
8%���(�%�������, ����
9�-8,�1��&���&�3�%�:

�
��
����

��

0��;�%���

� 	�� 
�� -����

��
�	


���
�	

��
��

���	 ��	
����

	

��
��

�	
�

�
�
�

����	
��
�

�

����	���

������

����������	

������������

�	��
�	��	����	

����	����	

��
���

��
��

����������������	

�
�����	��	����	

������������	

�� ��!����	

"�����#�����	

$����	�
����	

%�
�����
������

���	��	
������

�&��
�	
������

%�
�������
��

'�
���

�!��
	����	

������	����	



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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in Section 6 and Figure 6-1.
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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
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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

90

80

70

60

50

40

30

20

10

0

PE
R

C
EN

T

Coastal Plain Mesic
Tussock Tundra

Foothills Mesic
Tussock Tundra

Hillslope Mesic
Open Shrublanda

120

100

80

60

40

20

0

PE
R

C
EN

T

b

25

20

15

10

5

0

PE
R

C
EN

T

TT
5-

00
10

TT
5-

01
00

TT
5-

10
00

TT
5-

20
00

TS
-R

E
F-

12

TT
3-

00
10

TT
8-

00
10

TT
3-

01
00

TT
8-

01
00

TT
3-

10
00

TT
8-

10
00

TS
-R

E
F-

5

TS
-R

E
F-

7

TT
6-

00
10

TT
6-

01
00

TT
6-

10
00

TS
-R

E
F-

11

STATION

10 m 100 m 1,000 m

c



Figure 6-5.  Factors 1 and 2 from principal component analysis of high-level
vegetation community variables with Varimax rotation
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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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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

8601997.001 5400 04/19/06 WA

30

25

20

15

10

5

0

N
U

M
B

E
R

 O
F

 S
P

E
C

IE
S

40

35

30

25

20

15

10

5

0

N
U

M
B

E
R

 O
F

 S
P

E
C

IE
S

0 1 2 3 4 5 6 7 8 9 10 11

AREA (m2)

16

14

12

10

8

6

4

2

0

N
U

M
B

E
R

 O
F

 S
P

E
C

IE
S

12

10

8

6

4

2

0

0 1 2 3 4 5 6 7 8 9 10 11

AREA (m2)

16

14

12

10

8

6

4

2

0

Coastal Plant Community

Tundra Plant Community

Hillslope Plant Community

Lagoon Plant Community

Tundra Plant Community

TT3-10
TT3-100
TT3-1000

TS-REF-5
TS-REF-7

TT6-10
TT6-100

TT6-1000
TS-REF-11

TT5-10
TT5-100
TT5-1000

TT5-2000
TS-REF-12 PLNL

NLK
CL-REF-1
CL-REF-2

TT8-10
TT8-100
TT8-1000

TS-REF-5
TS-REF-7

= Transect station
name and nominal
distance in meters

= Lagoon station
name

= Reference station
name

TT5-10

PLNL

TS-REF-12


	Figure 1-1.pdf
	Figure 1-2.pdf
	Figure 1-3.pdf
	Figure 1-4.pdf
	Figure 1-5.pdf
	Figure 1-6.pdf
	Figure 2-1.pdf
	Figure 2-2.pdf
	Figure 2-3.pdf
	Figure 3-1.pdf
	Figure 3-2.pdf
	Figure 3-3.pdf
	Figure 3-4.pdf
	Figure 3-5.pdf
	Figure 3-6.pdf
	Figure 3-7.pdf
	Figure 3-8.pdf
	Figure 3-9.pdf
	Figure 3-10.pdf
	Figure 3-11.pdf
	Figure 4-1.pdf
	Figure 4-2.pdf
	Figure 4-3.pdf
	Figure 4-4.pdf
	Figure 4-5.pdf
	Figure 4-6.pdf
	Figure 4-7.pdf
	Figure 4-8.pdf
	Figure 4-9.pdf
	Figure 4-10.pdf
	Figure 4-11.pdf
	Figure 4-12.pdf
	Figure 4-13.pdf
	Figure 4-14.pdf
	Figure 4-15.pdf
	Figure 4-16.pdf
	Figure 4-17.pdf
	Figure 4-18.pdf
	Figure 4-19.pdf
	Figure 4-20.pdf
	Figure 4-21.pdf
	Figure 4-22.pdf
	Figure 4-23.pdf
	Figure 4-24.pdf
	Figure 4-25.pdf
	Figure 5-1.pdf
	Figure 5-2.pdf
	Figure 5-3.pdf
	Figure 6-1.pdf
	Figure 6-2.pdf
	Figure 6-3.pdf
	Figure 6-4.pdf
	Figure 6-5.pdf
	Figure 6-6.pdf
	Figure 6-7.pdf
	Figure 6-8.pdf
	Figure 6-9.pdf
	Figure 6-10.pdf
	Figure 6-11.pdf
	Figure 6-12.pdf
	Figure 6-13.pdf
	Figure 6-14.pdf
	Figure 6-15.pdf
	Figure 6-16.pdf
	Figure 6-17.pdf
	Figure 6-18.pdf
	Figure 6-19.pdf
	Figure 6-20.pdf
	Figure 6-21.pdf
	Figure 6-22.pdf



