
TABLE 7-1 
RI/FS Field Studies  

Study Planning Target Implementation 

Surface Water  2008 2009 - 2010 

Fish Tissue Sampling  
(includes Zooplankton) 

2008 2009 - 2010 

Beach Sediment Study 2008 2009 - 2010 

Opportunistic Sturgeon1 2009 2009 

Other Sturgeon Studies and 
Toxicity Testing 

2009 2010 - 2011 

Resource Use and Consumption 
Survey 

2008 2009 

Upstream Sources Study 2009 (paper study, no field work) 

Soil Sampling 2009 2010 - 2011 

Sediment Sampling  2009 2010 - 2011 

Aquatic Resources and Benthic 
Tissue Sampling 

2009 2010 - 2011 

Additional Studies2 2012 2012 - 2013 
1The need for this study has not yet been determined. 
2 The actual studies that may be needed have not yet been determined. 

 



Table 8-1 
Overview of Studies Specified in the SOW, Rationale, Dependencies Assigned, Proposed Field Year if Appropriate, and RI/FS Element 
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What Why When 

Row 
Number 

SOW 
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Number 

Description in 
Statement of 

Work Sub-elements Project-Wide 

Dependencies/ 
Adaptive 

Management 

Proposed Field 
Year, If 

Implementeda 

Remedial 
Investigation/ 

Feasibility 
Study Element 

1 2.1 Project 
database and 
data 
management 
system 

 Database, GIS and associated 
data management procedures 
will be required for storage, 
manipulation, display and 
dissemination of data throughout 
the Remedial 
Investigation/Feasibility Study 

None Throughout 
RI/FS 

Database 

2 3.1 Problem 
formulation 

 Identify objectives for risk 
assessment, identify assessment 
endpoints; present conceptual 
models, identify analysis plan 

Will be refined 
throughout the risk 
process 

Throughout 
RI/FS 

RI/FS work plan, 
SLERA, BERA work 
plan 

3 3.1.1 Bathymetry Identify current topography of 
UCR bottom substrates in areas 
susceptible to erosion and 
deposition of granulated slag 

Presence of 
unacceptable risk 

2012 Transport and Fate 
Survey 

4 N/A Side-scan sonar 
(not cited in 
SOW Section 
3.1.1) 

Generate map of sediment 
characteristics (cobble, 
granulated slag, silt) in select 
areas of Site 

Presence of 
unacceptable risk  

2012 Transport and Fate 
Survey 

5 3.1.1 Sediment profile 
imaging 

Sediment grain size mapping, 
benthic habitat mapping, visual 
identification of granulated slag 

None 2011 Aquatic Resource Study 

6 3.1.1 Acoustic 
Doppler current 
profiling 

Input data for hydrodynamic 
modeling 

Determination of 
need for additional 
hydrodynamic 
modeling, based on 
presence of 
unacceptable risk 

2012 Transport and Fate 
Survey 

7 3.1.1 Sediment 
chemistry 

Nature and extent data gaps, 
identification of sources, 
characterization of potential 
sediment sources (tributaries, 
bank sloughing). Includes 
measures of bioavailability and 
geochemical fractions 

None 2011 Sediment Study 

8 N/A 

Sediment and 
contaminant 
transport and 
fate 

Floodplain soils Evaluate possible transport of 
contaminated sediment onto 
floodplains prior to construction 

None 2011 Soil Study 
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of upriver dams in the 1970s 

9 3.1.1 Chemical 
analysis of 
granulated slag 

Nature and extent; potential 
future releases of COIs 

Evaluation of existing 
granulated slag data 
in BERA work plan 
and identification of 
data gap 

2011 Sediment Study 

10 3.1.1 Transport and 
fate modeling 

Predict potential transport of 
COIs in the future 

Determination of 
erosion potential in 
areas with 
unacceptable risk 

2012 Modeling Report 

11 3.1.2 Sediment 
sources 

Understand sources of COIs and 
sediments. See Row 7 

None 2011 Sediment Study 

12 3.1.2 

Sources of 
contaminants 
and sediments Groundwater 

sources 
Evaluate whether upland 
contamination impacts 
groundwater 

Determination of 
upland footprint that 
is likely to impact 
groundwater 

2011 Soil Study 

13 3.1.3 Initial (Tier 1) 
delineation of 
upland aerial 
footprint 
reflecting 
atmospheric 
deposition of 
Trail facility 
emissions and 
Lake Roosevelt 
sediment 

Modeling 
smelter 
emissions and 
beach dust 

Delineate probable aerial extent 
(footprint) of deposition from 
Trail facility and/or dust from 
high wind events impacting UCR 
sediments. Identify areas where 
COIs are elevated significantly 
above background. 

Evaluation of 
available soils data in 
the BERA work plan; 
consensus on need 
for modeling; 
availability of data 
needed for modeling 

2010 
2011 

BERA Work Plan 

14 3.1.4 Screening level 
risk assessment 
and data gaps 
analysis 
(HHRA) 

 Initial conservative screening of 
risk to humans 

To be performed by 
EPA 

NA HHRA Work Plan 

15 3.2.1 Characterization 
of background 
concentrations 
in UCR 
environmental 
media 

 Identify in-water and upland 
background concentrations for 
comparison to data from the 
UCR. Should be representative 
of the range of physical and 
habitat conditions being 

Evaluation of 
available data for 
background 
conditions in the 
BERA work plan. For 
soils, establishment 

2009 
2010 
2011 

Sediment Study, 
Surface Water Study, 
Soil Study 
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evaluated. of emissions footprint 
significantly above 
background in BERA 
work plan based on 
existing soils data. 

16 3.2.2 Tribal 
consumption 
and use survey 

Support development of 
exposure scenarios in the HHRA 

This task will be 
conducted by the 
EPA and/or the 
Tribes as set forth in 
the SOW 

NA Consumption and Use 
Surveys 

17 3.2.2 

Tribal and 
recreational 
consumption 
and resource 
use surveys 

General public 
consumption 
and use survey 

Support development of 
exposure scenarios in the HHRA 

Collaboration with 
National Parks 
Service and EPA to 
develop survey 

NA Consumption and Use 
Surveys 

18 3.2.3 Surface 
sediment spatial 
data gap 
investigation 

See Row 7 See Row 7 2011 Sediment Study  

19 3.2.3 Beach 
investigation 

The spatial distribution of COIs 
in beach sediments sampled by 
EPA in 2005 needs refinement, 
and additional beaches not 
sampled by EPA have been 
identified as data gaps 

None 2009 
2010 

Beach Sediment Study 

20 3.2.3 Surface water 
investigation 

Spatial and temporal 
distributions of surface water 
COIs and associated parameters 
in the UCR and major tributaries 
(above the influence of the UCR) 
are unknown. Data will be used 
to assess exposure to both 
human and ecological receptors. 

None 2009 
2010 

Surface Water Study 

21 3.2.3 

Sediment, 
beaches, 
surface water, 
fish, and mussel 
tissue sampling 

Fish tissue Food source for humans and 
wildlife. Existing data, for large-
sized fish, supports HHRA. Data 
gap exists for smaller fish and 
other indicator species to 
support the BERA. 

BERA work plan that 
will identify key fish 
receptors and prey 
items, and data gaps 

2009 Fish Tissue Study 
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22 3.2.3 Mussel tissue Potential food source for humans 
and wildlife  

Information on 
mussel bed locations 

2011 Aquatic Resource study 

23 3.2.4 Biological 
surveys of 
terrestrial 
vegetation and 
wildlife 

 Support exposure assessment 
for the HHRA in areas where 
exposures may occur 

Decision to conduct 
Terrestrial ERA; 
Follows tribal and 
recreational use 
surveys. Conduct with 
Upland Plant Survey 
(Row 68) 

2012 Terrestrial Resource 
Study 

24 3.2.5 Terrestrial soil 
and vegetation 
residue 
sampling and 
analysis 

 Support exposure assessment 
for the BERA and HHRA in 
areas where exposures may 
occur; refine footprint of upland 
contamination 

Decision to conduct 
terrestrial ERA. 
Follows tribal and 
recreational use 
surveys. Conduct with 
Upland Plant Survey 
(Row 68) 

2012 Terrestrial Tissue Study 

25 3.2.6 Tier 2 
delineation of 
upland aerial 
footprint 
reflecting 
atmospheric 
deposition of 
Trail facility 
emissions and 
Lake Roosevelt 
sediment 

Soil sampling Fill data gaps and/or confirm 
model predictions. 

BERA work plan that 
will contain evaluation 
of available soils 
data; Tier 1 
delineation of upland 
aerial footprint; and 
identification of data 
gaps 

2011 Soil Study 

26 3.2.7 Mercury 
methylation, 
bioaccumulation 
and fate study 

 Determine sources and 
processes governing the 
distribution of methyl mercury. 

BERA work plan that 
will evaluate available 
mercury data in the 
UCR and region; 
sediment 
bioavailability data; 
surface water data 

2012 Mercury Study 

27 3.2.8 Bioaccessibility 
Study 

 Evaluate the potential 
bioaccessible fraction of lead (at 
a minimum) in soil, beach 
sediment, fish, mussels and 

EPA will prepare a 
HHRA work plan that 
will address potential 
need for 

2012 Specialty Terrestrial 
Study 
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surface water. bioaccessibility study 

28 3.2.9 Oral 
bioavailability 
study 

 Establish more accurate 
estimates of the relative 
bioavailability of metals 

May be conducted 
following possible 
bioaccessibility study 
(Row 27) 

2012 Specialty Terrestrial 
Study 

29 4.1.1 
(see also 

3.1.1) 

Transport and 
fate of 
contaminants 
and particulates 
as suspended 
solids and 
bedded 
sediments 

 See Rows 3-10 See Rows 3-10 2012 Transport and Fate 
Survey 

30 4.1.2 
(see 
also 

3.1.2) 

Sources of 
contaminants 
and sediments 
in the riverine 
and lacustrine 
reaches 

 See Row 11 See Row 11 2011 Sediment Study 

31 4.1.3 Tiered 
screening level 
risk 
assessments 
(i.e., SLERA 
and subsequent 
refinements) 

 Refine CSMs, COPCs New data 2009 BERA Work Plan 

32 4.2.1 Sampling 
design 

 Sampling design, including 
locations, rational analyses, and 
timing to address DQOs for each 
investigation to ensure collection 
of appropriate and valid data 

Identification of data 
gaps in Remedial 
Investigation/Feasibili
ty Study work plan 
and BERA work plan; 
increased levels of 
refinement and 
understanding 

2008–2012 Sampling and Analysis 
Plans 

33 4.2.2 Characterization 
of background 
concentrations 
of metals and 

 Identify suitable aquatic 
reference sites and background 
conditions 

Evaluation of 
available data in the 
BERA work plan; 
identification of key 

2009-2011 Surface Water Study, 
Sediment Study, Fish 
Tissue Study, Soil Study 
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other 
contaminants in 
water, animals 
and sediments 

species in the BERA 
work plan. Include in 
sampling designs for 
surface water, fish 
tissue, mussel tissue 
and sediments. (see 
Rows 7, 21, 22) 

34 4.2.3 
(see also 

3.2.3) 

Surface water 
investigation 

See Row 20 See Row 20 2009-2010 Surface Water Study 

35 4.2.3 
(See also 

4.3.1) 

Characterization 
of surface water 
quality 

Surface water 
toxicity testing 

Determine if surface water poses 
unacceptable risk to organisms 

BERA work plan; 
surface water 
sampling and data 
evaluation/ refinement 

2012 BERA Work Plan 

36 4.2.4 Sediment 
chemistry 

See Row 7 See Row 7 2011 Sediment Study 

37 4.2.4 

Characterization 
of sediment and 
sediment 
porewater Porewater 

chemistry 
Characterize porewater 
chemistry and 
sediment/porewater relationship 

None 2011 Sediment Study 

38 4.2.5 Biological 
survey of 
aquatic 
invertebrate 
community 

 Identify relative abundance and 
diversity of benthic species in the 
UCR. Ground-truth 
macroinvertebrates observed in 
sediment profile imaging (SPI) 
images 

Conduct concurrently 
with SPI survey (row 
5) 

2011 Aquatic Resource Study 

39 4.2.6 Aquatic 
invertebrates 
and plankton 

Assess potential risk to these 
receptors and their predators 

None 2009-2011 
2014 

Surface Water Study, 
Sediment Study BERA 

40  

Aquatic 
macroinvertebra
te, amphibian 
and plankton 
contaminant 
(tissue) 
sampling and 
analysis 

Amphibians Assess potential risk to these 
receptors and their predators 

None 2011 
2014 

Aquatic Resource Study 
BERA 

41 4.2.7 Bioavailability of 
metals and 
other 
contaminants in 
surface water 

Biotic ligand 
model or water 
effects ratios 

Additional approach for 
estimating bioavailability 

Additional 
uncertainty/data gaps 
related to 
bioavailability; BERA 
work plan; surface 

2009-2012 Surface Water Study, 
Sediment Study, 
Modeling 
Recommendation 
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and sediment 
porewater 

water chemistry, 
sediment chemistry, 
porewater chemistry 

42 4.3.1 Surface water 
toxicity to 
sensitive 
indicator 
Organisms 

 See Row 35 See Row 35 2012 Surface Water toxicity 

43 4.3.2 Identification of 
cause-effect 
relationships 
using toxicity 
identification 
evaluations 

 Determine cause of toxicity or 
adverse effects 

BERA work plan; 
presence of toxicity in 
sediment; 
determination that 
TIE is relevant to 
management 
decision. 

2012 Specialty Aquatic Study 

44 4.3.3 Sediment 
toxicity to 
sensitive 
indicator 
organisms 

 Determine site specific relevance 
of SQGs 

BERA work plan, 
surface sediment 
data, risk 
management decision 

2012 Sediment Study 

45 4.3.4 Laboratory 
dietary toxicity 
tests with fish 

 Assess potential risk to fish from 
dietary exposure 

BERA work plan, 
benthic tissue data 
(Row 39), fish habitat 
use survey (Row 47), 
fish diet survey (Row 
46), dietary exposure 
analysis, and risk 
management decision 

2012 Specialty Aquatic Study 

46 4.3.5 Fish diets  Assess potential dietary 
exposures in indicator fish 
species associated with 
unacceptable risk 

BERA work plan. 
Coordinate with Fish 
Tissue Study (Row 
21) 

2009 Fish Tissue Study 

47 4.3.6 Fish habitat use 
survey 

 Identify habitats of indicator fish 
species 

BERA work plan; 
conduct concurrently 
with fish tissue 
collection (Row 21) 

2011 Aquatic Resource study 

48 4.3.7 Contaminant 
avoidance by 

 Possible reason for fish not 
inhabiting foraging or 

BERA work plan, fish 
habitat use survey 

2012 Specialty Aquatic Study 
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Map 5-1.  Approximate Historic Sampling Sites of Nutrients, 
Periphyton, Phytoplankton, and Zooplankton

Upper Columbia River, WA

Note:
• background imagery is for reference purposes only
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Map 5-3. Locations Sampled by Johnson (1991c), 
Bortleson et al. (2001), and Era and Serdar (2001).

Upper Columbia River, WA

Note:
• background imagery is for reference purposes only
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                 Map 5-4  UCR Locations Sampled by USEPA for
Porewater SEM/AVS and for Toxicity to 

Benthic Invertebrates in April 2005.
Upper Columbia River, WA

Note:
• background imagery is for reference purposes only
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