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Figure 2.1. Map of the Upper Columbia River.
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Figure 2.2. Map of the Upper Columbia River region, showing the six reaches.
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Figure 4.1. Map of the Upper Columbia River displaying sediment sampling stations for whole-sediment chemistry

and/or other indicators.
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Figure 4.2. Map of the Upper Columbia River displaying Phase 1 sed

iment sampling stations for whole-sediment toxicity.
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Figure 5.1. Concentrations of aluminum, antimony, and vanadium in the sediments of the Upper Columbia
River from the international border to the Grand Coulee Dam. Dashed lines represent the range
of concentrations at the reference stations.
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Figure 5.2. Indicator metal to aluminum ratios in sediment of the Upper Columbia River. Dashed lines represent the range of ratios at the

reference stations.
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Figure 5.3. Slag classification of sediments in the Upper Columbia River using the Cu:Al model. Dashed lines represent the range of ratios at
the reference stations.
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Figure 5.4. Slag classification of sediments in the Upper Columbia River using the Cu:Al and Zn:Cd model.
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Figure 5.5. Slag classification of sediments in the Upper Columbia River using the Fe:Al and Zn:Cd model.
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Figure 5.6. Identification of samples affected by slag using the Cu:Al method for samples from the 2005 USEPA
sampling program (Stefanoff ez. al. 2006; Schut and Stefanoff 2007).
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Figure 5.7. Identification of samples affected by slag using the Cu:Al and Zn:Cd method for samples from the 2005

USEPA sampling program (Stefanoff et. al. 2006; Schut and Stefanoff 2007).
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Figure 5.8. Identification of samples affected by slag using the Fe:Al and Zn:Cd method for samples from the 2005
USEPA sampling program (Stefanoff et. al. 2006; Schut and Stefanoff 2007)
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Figure 6.1. Comparison of physical characteristics of sediments at reference and test stations in the Upper Columbia River collected during
the 2005 USEPA sampling program (Stefanoff et 2006; Schut and Stefanoff 2007).
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Figure 6.2. Comparison of physical characteristics of sediments at reference and test stations in the Upper Columbia River collected by
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Figure 6.3. Comparison of physical characteristics of sediments at reference and test stations in the Upper Columbia River collected by
Bortleson et a(1994).
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Figure 6.4. Comparison of Chironomus dilutugontrol-adjusted survival and physical characteristics of
surficial sediments at reference stations in the Upper Columbia River (Stefanoff et24106;
Schut and Stefanoff 2007).
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Figure 6.5. Comparison of Chironomus dilutugontrol-adjusted growth and physical characteristics of

surficial sediments at reference stations in the Upper Columbia River (Stefanoff et24106;
Schut and Stefanoff 2007).
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Figure 6.6. Comparison of Chironomus dilutugontrol-adjusted biomass and physical characteristics of
surficial sediments at reference stations in the Upper Columbia River (Stefanoff et24106;

Control-Adjusted Biomass (%) Control-Adjusted Biomass (%)

Control-Adjusted Biomass (%)

Schut and Stefanoff 2007).
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Figure 6.7. Comparison of Hyalella aztecaontrol-adjusted survival and physical characteristics of
surficial sediments at reference stations in the Upper Columbia River (Stefanoff et24106;
Schut and Stefanoff 2007).
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Figure 6.8. Comparison of Hyalella aztecaontrol-adjusted growth and physical characteristics of

surficial sediments at reference stations in the Upper Columbia River (Stefanoff et24106;

Schut and Stefanoff 2007).
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Figure 6.9. Comparison of Hyalella aztecaontrol-adjusted biomass and physical characteristics of

Control-Adjusted Biomass (%) Control-Adjusted Biomass (%)

Control-Adjusted Biomass (%)

surficial sediments at reference stations in the Upper Columbia River (Stefanoff et24106;
Schut and Stefanoff 2007).
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Figure 6.10. Map of the Upper Columbia River showing toxic and not toxic stations for toxicity of all species, inclusive of
all endpoints. (Note: Each sediment sample was designated as toxic or not toxic using the reference envelope
approach, as described in Section 6.7)
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Figure 6.11. Pie symbology categorization for toxic stations for all species and endpoints.
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Figure 6.12. Map showing the results of toxicity tests conducted with all three species using sediment samples from Reach 1 of the Upper Columbia River.
(Note: Each sediment sample was designated as toxic or not toxic using the reference envelope approach, as described in Section 6.7)
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Figure 6.13. Map showing the results of toxicity tests conducted with all three species using sediment samples from Reach
2 of the Upper Columbia River. (Note: Each sediment sample was designated as toxic or not toxic using the

reference envelope approach, as described in Section 6.7)
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Figure 6.14. Map showing the results of toxicity tests conducted with all three species using sediment samples from Reach

3 of the Upper Columbia River. (Note: Each sediment sample was designated as toxic or not toxic using the
reference envelope approach, as described in Section 6.7)
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Figure 6.15. Map showing the results of toxicity tests conducted with all three species using sediment samples from Reach

4 of the Upper Columbia River. (Note: Each sediment sample was designated as toxic or not toxic using the

reference envelope approach, as described in Section 6.7)
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Figure 6.16. Map showing the results of toxicity tests conducted with all three species using sediment samples from Reach 5 of the Upper Columbia River.
(Note: Each sediment sample was designated as toxic or not toxic using the reference envelope approach, as described in Section 6.7)
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Figure 6.17. Map showing the results of toxicity tests conducted with all three species using sediment samples from Reach 6 of the Upper Columbia River.
(Note: Each sediment sample was designated as toxic or not toxic using the reference envelope approach, as described in Section 6.7)
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Figure 6.18. Map of the Upper Columbia River showing the results of toxicity tests conducted with the amphipod,
Hyalella azteca (Survival, Growth, and Biomass). (Note: Each sediment sample was designated as not toxic,
moderately impacted, or highly impacted using the reference envelope approach, as described in Section 6.7).
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Figure 6.19. Map of the Upper Columbia River showing toxic and not toxic stations for Hyalella azteca (Survival).

(Note: Each sediment sample was designated as toxic or not toxic using the reference envelope approach, as
described in Section 6.7)
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Figure 6.20. Map of the Upper Columbia River showing toxic and not toxic stations for Hyalella azteca (Growth).
(Note: Each sediment sample was designated as toxic or not toxic using the reference envelope approach, as

described in Section 6.7)
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Figure 6.21. Map of the Upper Columbia River showing toxic and not toxic stations for Hyalella azteca (Biomass).

(Note: Each sediment sample was designated as toxic or not toxic using the reference envelope approach, as
described in Section 6.7)

\

Legend

pwe N\
AKFOW ~<‘a‘ N

Lake Castlegar & {

%  Municipalities

E___:i National Boundary
perty Lreek
o Hyalella azteca Reference Station A&

Hyalella azteca - Biomass

>

A Toxic

O  Not Toxic
Reaches

e
. 2
[]s
[ 14
T 1.0
e q

( % L Metaline #
\/\’\ ’p S 0) 2 ":
%
™ ,

Republic ¥ e,

Q
2
S
Smelter

".‘ ail

(J

CO/

Rossland oéoreille Ri,.

@ /2
[9)

'3’7Creek [‘ le\Fallg f

& f@e/r
> <.
S Z
i<} ©
o Po
\/——\ . 5 Inchelium CDP ©.
@
<& *x Chewela
& 4,
o & Y, 7
£ % \2
¥ 2 1%
P Negpelem ° °
~ 3 3 \%
\L O
O & % Springdale

N
* Elmer City
Coulee Dam #

| o Gogae 0@ 6 o

°t. * Deer Park
S 25 .; J,/"'\
Lake Roosevelt ©=O A
u Spokane Rive

\.r'
* Wilbur x Creston
Almira o Spokane
Wk Creek *x Reards h
Dave rt
J 7 {

BT s 1 940,000
0 5 10 20 30 40

Page F-33



Figure 6.22. Map of the Upper Columbia River showing toxic and not toxic stations for Hyalella azteca (Biomass, Survival,
or Growth). (Note: Each sediment sample was designated as toxic or not toxic using the reference envelope

approach, as described in Section 6.7)
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Figure 6.23. Map of the Upper Columbia River showing the results of toxicity tests conducted with the midge, Chironomus
dilutus (Survival, Growth, and Biomass). (Note: Each sediment sample was designated as not toxic,
moderately impacted, or highly impacted using the reference envelope approach, as described in Section 6.7).
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Figure 6.24. Map of the Upper Columbia River showing toxic and not toxic stations for Chironomus dilutus (Survival).
(Note: Each sediment sample was designated as toxic or not toxic using the reference envelope approach, as
described in Section 6.7)
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Figure 6.25. Map of the Upper Columbia River showing toxic and not toxic stations for Chironomus dilutus (Growth).
(Note: Each sediment sample was designated as toxic or not toxic using the reference envelope approach, as

described in Section 6.7)
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Figure 6.26. Map of the Upper Columbia River showing toxic and not toxic stations for Chironomus dilutus (Biomass).
(Note: Each sediment sample was designated as toxic or not toxic using the reference envelope approach, as
described in Section 6.7)
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Figure 6.27. Map of the Upper Columbia River showing toxic and not toxic stations for Chironomus dilutus (Biomass,
Survival, or Growth). (Note: Each sediment sample was designated as toxic or not toxic using the reference

envelope approach, as described in Section 6.7)
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Figure 6.28. Map of the Upper Columbia River showing the results of toxicity tests conducted with the cladoceran,
Ceriodaphnia dubia (Survival and Reproduction). (Note: Each sediment sample was designated as not toxic,
moderately impacted, or highly impacted using the reference envelope approach, as described in Section 6.7).
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Figure 6.29. Map of the Upper Columbia River showing toxic and not toxic stations for Ceriodaphnia dubia (Survival).
(Note: Each sediment sample was designated as toxic or not toxic using the reference envelope approach, as
described in Section 6.7)
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Figure 6.30. Map of the Upper Columbia River showing toxic and not toxic stations for Ceriodaphnia dubia (Reproduction).
(Note: Each sediment sample was designated as toxic or not toxic using the reference envelope approach, as
described in Section 6.7)
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Figure 6.31. Map of the Upper Columbia River showing toxic and not toxic stations for Ceriodaphnia dubia (Reproduction
or Survival). (Note: Each sediment sample was designated as toxic or not toxic using the reference envelope

approach, as described in Section 6.7)
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