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General 

General, and 
p. 6-50, 6-51 

General 

General 

General 

General 

General 

General 

General 

General 

Comment 

The document does not clearly deliver the purpose of this assessment. The purpose / objectives are not clear about 
whether this assessment is for the post-cleanup sites and/or cumulative assessment of all existing contamination. Please 
clarify . The overall readability of the document is poor. 

The concept of "uncertainty" and its assessment are completely ignored in the entire document. These uncertainties can be 
in the sampling, contaminant transport, modeling, selection of COPC, etc. A probabilistic approach could be applied to 
understand the concept. Analysis of uncertainty is a requirement for ecological risk assessment, so the analysis should 
both describe the uncertainty (quantifying where possible) and identify the significance of these uncertainties. (DG) 

Provide a table with appropriate description showing the results of the following assessment scenarios: 

a. Assessment at post-cleanup soil sites 

b. Assessment at water table below the post-cleanup soil sites 

c. Assessment at riparian zone or any other assessment /point of calculation used 

(DG) 

An assessment endpoint is not simply a group of receptors (e.g. , p. ES-14 , paragraph 2). An assessment endpoint is 
defined by an ecological entity (e.g., species, group of species, ecosystem function) and its attributes (e.g., a quality or 
characteristic of an ecological entity). Furthermore, assessment endpoints are ecological values (providing a framework 
fo r measuring stress-response relationships), not management goals (EPA, 1998, EPA/630/R-95/002F). An example of an 
assessment point is salmon reproduction and age class structure. (DD) 

A repeated result (e.g., plants, small mammals, carnivorous mammals, riparian invertebrates, aquatic biota, sediment biota) 
for eco risk is HI> ! with no difference between waste (ope rational) site vs. reference site. Although this is attributed to 
natural background levels of certain CO PCs, it could indicate a problem with selection of reference sites (e.g., 
contamination) and a need for further evaluation. The general lack of statistical difference between waste site vs. reference 
site is often due to the large variability in the data. (DD) 

Although laboratory toxicity bioassays may employ site media, bioassays typically lack environmental realism (e .g., in situ 
physical/chemical properties [e .g., temperature, pH, redox], chronic exposure, other ancillary site variables), while 
imposing greater control. In contrast, field studies lack control but incorporate greater realism. Therefore, toxicity tests 
should not necessarily be weighted higher than field studies. (DD) 

Please number all equations. (DD) 

The transparency of the human health risk assessment is compromised, due to methods addressing background and certain 
exposure pathways. For example, there is reference background, operational background, Hanford background, and 
Washington state background, while several pathways are isolated due to their large contribution to risk (e.g., fish 
ingestion, domestic use groundwater pathways, naturally occurring soil/biota radionuclides). (DD) 

In a subset of samples in various media (e.g., soil , fish tissue), PCBs should be analyzed by Method 1668 for individual 
PCB congeners (in addition to Aroclor analysis), including the 12 World Health Organization (WHO) dioxin-like 
congeners. The WHO congeners should be evaluated with the WHO toxicity equivalency factor (TEF) method. (DD) 

Response 

Comment accepted . Section I of the report will be revised to more clearly explain the 
scope of the assessment and its relationship to the interim cleanups at remediated waste 
sites. 

Comment accepted . Uncertainties will be addressed throughout the document. However, a 
probabilistic approach is probably not warranted. 

Comment noted . Tables of risk assessment results for Parts a and c are already provided. 
An expanded assessment of groundwater will be included in the Draft B of the risk 
assessment. 

Comment partially accepted. Definition of assessment endpoint is accepted. Comment 
noted regarding management goals. Although management goals are not specified in 
assessment endpoint selection (EPA 1998), guidance does not preclude applying these to 
valued ecosystem components to be protected. 

Comment noted. HQs will be used in the Draft B. This issue should be addressed in the 
COPC selection process. Uncertainty and variability will be considered relative to all 
measures considered in the ecological risk assessment. 

Comment accepted. 

Comment accepted. 

Comment accepted. Draft B will have a revised approach to evaluating risks in total and the 
Hanford Site waste contribution. 

Conunent accepted. Additional fish sampling and analysis for PCB congeners has been 
conducted. 

Discussed With 
Ecology 

X 

X 

X 

X There is a fundamental problem with the methodology for detern1ining the representative contaminant concentrations. The Comment accepted . 
problem may arise from too few samples for an analyte at a site, or from an inappropriate statistical method to calculate 
mean and UCL values, or both. Regardless, the problem shows up as inflated representative contaminant concentrations. 

Many of the high radiation doses reported in this document, and the corresponding high risks, are totally or in part due to 
artifacts of the methodology to determine representative concentrations. These high dose results do not present an accurate 
description of residual contamination or the cleanup progress. f IE:!~~!~ J.ID 
Specifically, there are cases where the RME exposure point concentrations, which are derived from the representative 
concentrations, greatly exceed the maximum measured concentration. There are also cases where the RME concentration 
is set to an inappropriately high detection limit for an analyte that was not detected. 

In either case, the result is a grosslv exaggerated exposure point concentration that leads to unrealistically high radiation 
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Discussed With 
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doses and risks. Specific examples are cited in additional comments. 

These problems need to be resolved before this report can be finalized. (SV) 

EC-I I General It is not clear from the description of the RCBRA scope, how source and groundwater integration in the river corridor has Comment accepted 
been addressed by or incorporated into the risk assessment. The risk assessment includes a very limited assessment of 
groundwater risk and does not include assessment of the vadose zone beyond waste site boundaries. (JAS) 

EC-1 2 General The text (ES- 12, Section 5.8, Tables 5-66 to 5-83) references monitoring wells using "Well ID" (e.g. A46 14) or "Well Comment accepted. Well ID is typically more consistent than well name. Well names will 
Name" (e.g. 199-N-80). It is recommended that the text consistently refer to all wells by their "Well Name" as this allows provided when available. 
the reviewer to understand the location of the well . For example, the text refers to well A4614. lt would be easier to 
understand the location of this well if the Well Name (!99-H4-1 0) was given . (JAS) 

EC-13 General The document should devote a chapter to addressing "background" concentrations. The chapter should cover natural Comment accepted. 
radioactivity, arsenic sources, PCBs and PAHs, and differences between sample collection and analysis for this ri sk 
assessment relative to sampling and analysis methods used fo r the "background" reference documents (such as DOE/RL-
94-72). The chapter could also discuss the reference sites and observations about potential contamination (or lack thereof) 
at the reference sites. Appendix E co uld be combined with the background chapter. (BR) 

EC-14 General The data analysis approach involved a great deal of pooling of results from many si tes (examples: box plots and bivariate Comment partially accepted . Gradient analyses are based on pooled data; background and X 
plots for tissues). This creates variability that prevents drawing conclus·ions about the risk and potential need for cleanup reference site comparisons are made based on pooled and individual site comparisons. 
at ind ivid ual si tes . lt fo rces a situation where the pooled site data show no statistical difference from the reference sites. Draft B will employ addi tional statistical tests for selection ofCOPCs and will provide 
Additional analyses should be performed by comparing each site against appropriate reference sites and state and federal information for each operating area and for each si te, as appropriate. Results of the 
screening leve ls. (BR) comparisons wil l be clarified textually and graphically . 

EC-15 General The approach used for risk assessment for RCBRA and that for the 300-FF-5 operable unit RJ/FS should be consistent. Comment accepted. 
This is not to say that the RCBRA methods should be replaced with the methods used for 300-FF-5, but that the two 
should be adjusted to allow integration. Also, results for the 300 area for RCBRA, when pertinent to the 300-FF-5 ri sk 
assessment, should be used in the 300-FF-5 risk assessment and vise versa. Please consult the 300-FF-5 risk assessment 
for useful data for this risk assessment. The United S_tates Department of Energy (US DOE) should assure integration and 
consistency of the two ri sk assessments. (BR) (JP) 

EC-1 6 General Include in an addendum example calculations for 5 to 10 waste sites showing the calculation of incremental lifetime cancer Comment accepted. Example calculations will be provided. Because the calculations are 
risk, hazard quotients and hazard indices, and doses for all pathways and scenarios. Most readers will find it very difficult applied in a consistent manner across all waste sites, it should be acceptable to show one 
to rep licate calculations due to the structure of the document (individual results for sites are hard to find) . Demonstrating representative example. 
that the calculations are valid is one of the burden of proof requirements assoc iated with ri sk assessments and 
determinations of cleanup levels (WAC 173-340-702(14 )). At this time, the burden of proof requirements to demonstrate 
that no further cleanup is necessary have not been met. (BR) 

EC-1 7 General Provide in the document screening level benchmarks for soil, groundwater, surface water, and biota. The benchmarks Conm1ent accepted . An appendix will be added to provide comparisons of site X 
should include cleanup levels based on WAC 173-340 (2001 }, and appropriate benchmarks for tissues. (BR) concentrations for all detected analytes with default MTCA screening levels for soil and 

groundwater water based on the 200 I updates to MTCA. Draft B will also include 
comparison tissue effect screening levels. 

EC-18 General Environmental Protection Agency (EPA) guidance Region 10 Supplemental - 1997 (EPA 9 10-R-97-005) states when Conm1ent accepted. 
assessing bioaccumulation of COCs, biota samples from at least 2 trophic levels should be evaluated to determine the si te-
specific bioconcentration and bioaccumulation rates. Explain where this is demonstrated in this document. (N) 

EC-1 9 General Identi fy how & where the uncertainty of the remedial action work causing adverse ecological impacts was accounted for. Comment accepted . 
(JV) 

EC-20 General Identify how & where the systematic sampling to determine population or community response studies was discussed. Comment accepted. 
(EPA-540-R-97-006) (N) 

EC-21 General Include text in the document ind icating the nature of the toxicity testi ng, such as whether or not it addresses acute or Comment accepted. 
chron ic exposures and whether or not laboratory controls were involved; provide the types of laboratory control s. Please 
see EPA-540-R-97-006 Section 2.2.3.6. (N) 

EC-22 General Explain in the document what is being done to ensure that when the additional sampling of tadpoles (and other biotic Comment accepted . 
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samples) occurs, there will be simultaneous sampling of the associated a biotic media so that samples will be spatially and 
temporally related . (N) 

EC-23 General Explain in the document whether or not all operational sites were remediated to the levels required by WAC 173-340 Comment accepted . The MTCA appendix will provide this information. 
(2001) (N) 

EC-24 General When was fate & transport modeling of COPCs/COCs done? How was this correlated with site sampling data? (JV) Comment noted . Modeling was not included in Draft A Vadose zone fate and transport X 
modeling will be done in Draft B - Methodology will be coordinated with the Systematic 
Planning process. 

EC-25 General How were field measurements (e.g. tissue residue levels) used to calibrate exposure & food chain models? Comment accepted. Field measurements were not generally used to calibrate exposure and X 

How were exposure and food chain models correlated to the chemical COC/COPCs model s and site data? (JV) food chain model s. One exception was that plant tissue data was used in the CTUIR 
scenario and the difference between measured and model plant exposure data was 
discussed . Uptake model comparison to measured ecological data will be added to Draft B. 

EC-26 General Ecology expects the following information to be included in the document. Also, indicate in the comment disposition Comment noted . These questions are anticipated to be addressed in the RJ or FS 
where the information can be located in the document: documents. The applicability of this requirement will be determined in the CERCLA vs 

I) Extent & location sites of contamination above thresholds for adverse effects. Provide figure . WAC crosswalk. Comment 4 - soil concentrations were measured, not calculated. 

2) COC/COPCs & their contamination levels, which may be exceeded in the future (i.e., after l 50yrs, after 300years). 

3) Half life of COC/COPCs in environments in this study & potential for natural recovery once sources are removed. 

4) Macro invertebrate ingestion pathway data; including how soil contaminant concentrations were calculated. (N) 

EC-27 General Throughout the document, it is stated that this is a base line risk assessment when truly it is not. Please change the name of Comment noted . Because the risk assessment results are not contingent on any particular X 
this document to something other than a baseline risk assessment. (N) future remedial actions, the term baseline is applied correctly. 

EC-28 General Data from the Inter Areas Shoreline Assessment represent a data gap for thi s assessment. The I 00 and 300 Area Comment accepted. Draft B of the RCBRA will integrate the Inter-Areas data. 
component risk assessment is incomplete without it. Final decisions for the I 00 and 300 area sites should not be made 
without consideration of the Inter-Areas Shoreline Assessment. This document should be revised to include the Inter-
Areas component of the RCBRA. (N) 

EC-29 General The document does not adequately address groundwater ri sks. (N) Comment accepted. Draft B will contain an expanded assessment of groundwater. 

EC-30 General Regarding contaminant gradients, guidance (EPA 540-R-97-006) states "If the gradient of contamination causes no Comment accepted. X 
impacts at the highest concentration or is one that kills everything at the lowest concentration, it would not provide useful 
exposure-response information. A gradient verification requires chemical sampling, but field screening-level analyses 
might be effective." Prior to this, the guidance states "If a contaminant gradient is necessary for the sampling plan, it is. 
important to verify that the gradient exists and that the range of contaminant concentrations is appropriate." Explain by 
add ing text to the RA document how the range of contaminant concentrations was verified and how it is appropriate. 

Because so much weight has been given to this approach, Ecology must be convinced that this was done correctly. (N) 

EC-31 General Provide a discussion in the document about the condition (contamination/cleanliness) of reference sites. (JV) Comment accepted . 

EC-32 General New data collected for this component of the RCBRA should be included in the HEIS database. The HEIS database is the Comment noted, RCBRA data will be included in HEIS. 
database mandated by the Tri-Parties. (JAS) 

EC-33 Genet'al Sampling for macroinvertebrates/bivalves occurred in August. Is this the appropriate season for bivalve hatching, or Comment noted. The timing of bivalve retrieval was based on the duration planned for X 
would early spring and summer have been more appropriate for invertebrates? Explain why August was chosen. (N) deployment in the field and the ability to retrieve them (based on water levels). 

EC-34 General Final deci sions based on this risk assessment need be considerate of the data from the Inter-Areas shoreline assessment. Comment accepted. Draft B of the RCBRA will integrate the Inter-Areas data. 
(JV) 

EC-35 Executive The Executive Summary should be re-written after addressing all comments provided. The revised Executive Summary Comment accepted. The Executive Summary will be revised for clarity . 
Summary, General should be consistent with the revised document. (BR) 

EC-36 Executive EPA guidance [EPA 540-R-97-006] states, "The ecological RA should provide information needed to make risk Comment noted. The assessment reflects current site conditions; specifically that X 
Summary, General management decisions. A management option should not be selected first, and the RA tailored to justify the option." remediation under the interim action RODs has already occurred. The results of the 

This document states that its purpose is to do risk assessment on remediated sites. The unspoken intent is to support the assessment will infonn managers whether remedial actions to date need to be rev isited . 

continued cleanup of the site with the current management option. It appears that this effort doesn't meet the expectations This approach has been approved by the EPA project manager 

of EPA guidance. (JV) 
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EC-37 Executive How was the data from the 64 groundwater monitoring wells incorporated into the document? Please provide clarifying Comment accepted. The groundwater risk assessment will be addressed in a separate 
Summary, General text in the Executive Summary and in the appropriate chapter in the document. (JV) section in the Draft B. The executive summary will be clarified . 

EC-38 Executive The definitions for the Hypothetical Recreational Use Scenarios do not appear to be provided in the main body of the Comment noted. The human health exposure scenarios used in the report are fully 
Summary, General document. Please include them in Chapter 5. If'casual user' is the same-as 'recreational visitor' please use just one of the described in Section 2.4 of the Conceptual Site Model. A summary of the exposure 

terms. Was ' casual user' scenario included in exposures via fish & game meat? If not, why not? pathways and media for each scenario is also provided for quick reference in Table 5-1. 

Please provide definitions for all of the other scenarios in Chapter 5 as well. (jV) 

EC-39 Executive Provide rationale and justification for the development of 'a physically practical excavation and mixing model to estimate Comment noted. See Section 5.3.2 of the report for this information . 
Summary, General chronic surface soil exposure concentrations re lated to residual subsurface soi l contamination.' (N) 

EC-40 Executive Regarding calculating potential groundwater-related risks with data from the 64 wells: Was potential risk calculated Comment partially accepted. Model ing of potential surface water impacts related to 
Summary, General regarding the contaminant(s) effects on the surface waters? Add clarifying text to the Executive Summary. (JV) groundwater contamination was not performed. However, samples of surface water and 

other environmental media in areas where groundwater plumes enter the Columbia River 
are a major component of the risk assessment. The Executive Summary will be revised for 
clarity . 

EC-4 1 Executive Regarding risk to human health : C larify what is meant by Hanford background (groundwater). (N) Comlllent accepted. 
Summary, General 

EC-42 Executive Briefly explain in the Executive Summary why potassium-40 & isotopes of radium & thorium were used whi le uranium Comment accepted. 
Summary, was not used . (JV) 

General 

EC-43 Executive The document mentions risk related to the "potential transport of Hanford Site contaminants into Columbia River." The Collllllent accepted. This reference to "potential transport of Hanford Site contaminants 
Summary , term potential should be differentiated from the current/existing and future contamination. It is not clear how future into Columbia River" will be removed. No modeling of future conditions was conducted in 

p. ES-I and contaminant behavior is taken into account. It also fai ls to incorporate uncertainties in these assumptions and related the assessment. 
subsequent related assessments. (DG) 

description/analysis 
throughout the 

document 

EC-44 Executive Since this project is defined as a post - remediation baseline risk assessment covering a period of five years, more Comment noted . Five years is the period of time encompassing the collection of most of 
Summary, discussion needs to be added on how this decision was arrived at. Why is five years sufficient for the Rl/FS workplan the data used in the report. The results do not specifically apply to a five year period. 

p. ES-I development? (JY) 

EC-45 Executive According to the first bullet, the analysis is supposed to address risk "resulting frolll subsequent to implementation of the Comment accepted. 
Summary, remediation action in 100 and 300 Area." According to this definition, it should include entire groundwater OUs of the 

p.ES-2, River corridor NOT just the riparian zone as described in a number places (e.g. p 2-1 I, fist paragraph). Also, it is not clear 
First bullet what assumptions were used for these OUs as groundwater conditions after the implementation of interim remedial 

actions. Please clarify the scope and content of this assessment in simple language. (DG) 

EC-46 Executive The RCBRA does not strictly fit the EPA definition of"baseline RA" (i .e., assulllption of"no action"), since many of the Comment accepted . Clarifying text wi ll be added. 
Summary, waste sites have been remediated . Although this is explained later (e.g., p. 1-4), please reconcile here too. (DD) 
,J ES- I, 

2 paragraph 

EC-47 Executive Is there a written reference for this decision with the stakeholders and tribes to not endorse their exposure scenario? (JY) Comment accepted . The language in the Draft B will be clarified . 
Summary, 

p. ES-2, 
2"d paragraph 

EC-48 Executive Group #4 appears to be a subset of Group #2 . (DD) Comment accepted. Group #4 will be included in Group #2 in Draft B. 
Summary, 
p. ES-6, 

2"" paragraph 

EC-49 Executive Risk from fish ingestion is likely due to both Hanford and non-Hanford contaminants . (DD) Comment noted. The focus of this assessment is on contaminants related to the Hanford 
Summary, Site River Corridor. 
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p. ES-6, 
3 ,d paragraph 

EC-50 Executive Are the sites listed in bu llets the only sites where any risk was found or are there other sites? If there are others, list them Comment noted. As stated in the text, these are a subset of sites where the highest risks 
Summary, too. (JV) were calculated. 

p. 7, 
bullets 

EC-51 Executive With the exception of the last column (rads}, please clarify if"RME Cancer Risk" includes only nonrad carcinogens or Comment partially accepted . It will be footnoted that cancer risk is for the sum of 
Summary, nonrad carcinogens plus rads. Ifnonrad and rad cancer risks are added, please discuss the uncertainty introduced by radionuclide and chemical constituents. Uncertainty in this regard is discussed in the 
p. ES-8, combining differences in risk factor derivation for nonrad carcinogens vs. rads. Uncertainty Analysis of the human health risk assessment. 

Table ES-I Ecology concurs with the following comment, initially made by Marc Stifelman (EPA): For cancer risks expressed as See response to EPA Comment 65 regarding use of the "one-hit" model of carcinogenesis . 
"> IE-02," use EPA's "one hit" equation (rather than the linear low dose equation) to estimate cancer risk (EPA, 1989) and 
specify result as a number (rather than as "> IE-02"). (DD) 

EC-52 Executive Operational Area (No Excavation Soil-related risks) column not discussed prior to table. Include in the Executive Comment accepted . The Executive Summary will be revised for clarity . 
Summary, Table Summary an explanation of how it is related to remediated sites or to reference sites and its purpose. (JV) 

ES-I , 
p. ES-8 - ES-9 

EC-53 Executive Explain in the Executive Summary (ES) why NA is applied to the Hunter and Casual Users. Also explain in the ES why Comment partially accepted . The Executive Summary will be revised for clarity. The basis 
Summary, Table NA is applied to a range of groundwater exposure risk for the Industrial User. (JV) for the application of each scenario and associated exposure pathways is explained in the 

ES-I , body of the report. 
p. ES-8 - ES-9 

EC-54 Executive More explanation is required in the text for footnote (e). The footnote appears to be indicating that some of the times it's Comment accepted . 
Summary, Table calculated correctly and other times it' s not. Clarify. (JV) 

ES-I , 
p. ES-8 - ES-9 

EC-55 Executive Explain in the text if this table includes evaluations addressi ng concerns about recreational swimmers or those who drink Comment accepted . River water was not used as an exposure medium because, as X 
Summary, Tab le water from the ri ver. (JV) explained in Section 5, chemical concentrations in operational area river water were 

ES-1 , indistingui shable from Reference Area values. This will be clearly presented in the Draft B 
p. ES-8 - ES-9 report. 

EC-56 Executive Please spec ify organic COPCs with elevated detection limits. (DD) Comment noted. The text of the Executive Summary explains that these include PAHs and 
Summary, PCBs. 

p. ES-9, Table ES-
1, footnote b 

EC-57 Executive Given the possibility of construction of facilities with basements below 15 ft (for instance a facility such as WTP) at Comment noted. The use of 15 ft as the maximum likely depth for excavation is based on X 
Summary, sometime in the future , an intruder who excavates below 15 ft should be evaluated. (JV) Tri-Party agreements extending back to the Hanford Site Baseline Risk Assessment 
p. ES-10 Methodology or HSBRAM (DOE/RL- 91-45-Rev.2). The potential for direct exposure to 

deeper material will be considered qualitatively in the Draft B report. 

EC-58 Executive It is stated that background ri sks are calculated in two ways. The first way is via reference site risk, but the second way is Comment accepted . The term "Operational Background" will be revised, and we will X 
Summary, unclear. ls the second way "Operat ional Area (No Excavation)" (third column in Table ES-1 )? "Operational background" explain why it is needed for comparing risks among sites . 
f ES-1 0, is an oxymoron. (DD) 

2" paragraph 

EC-59 Executive Six naturally occurring rads were not included. Provide text explaining why risks associated with these radionuclides were Comment accepted . 
Summary, calculated if they were not included. (JV) 
p. ES-I I , 

last paragraph 

EC-60 Executi ve The statement about the fi sh ingestion pathway is unclear. What is meant by "an artifact of the calculated exposure point" Comment accepted. 
Summary, and "inordinately affected by elevated detection limits" etc? It is not possible for the reader to determine if fish 
p. ES-I 1, consumption is hazardous or not. Clarify please by adding text. (JV) 

last paragraph 
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EC-61 Executive It is stated that high risk for fish ingestion is an artifact of high detection limits for organics (e.g., PAHs and PCBs) and Comment accepted. The text will be edited to clarify that the presence of widespread levels 
Summary, widespread levels of organ ics in Columbia River fish . Why is the latter (i.e ., widespread levels of organics in fish) an of organics in Columbia River fish is not an artifact of sampling. 
p. ES- 12, "artifact?" (DD) 

I" paragraph 

EC-62 Executive Rephrase the text to, "The p11rpose of e,·al11ating possible groundwater-related risks results is primarily to provide an Comment accepted. 
Summary, approximate measure of the relative significance of soi l and groundwater as exposure media in the 100 and 300 areas." 

p. ES- 12, I '' full (JV) 
paragraph 

EC-63 Executive Provide a figure of wells & identification of well HJ values. (N) Comment accepted. The report will be revised to provide better infom1ation on the 
Summary, p. ES- geographic locations and calculated risk levels for the various waste sites and wells. 

12, I'' full 
paragraph 

EC-64 Executive Provide text that identifies the protective biases inherent in the sweat lodge inhalation exposure pathway. (JV) Comment partially accepted. The Executive Summary will be revised for clarity . Details 
Summary, p. ES- relating to biases and uncertainties for the various exposure pathways will be provided in 

12, I " full the Uncertainty Analysis of the human health risk assessment. 
paragraph 

EC-65 Executive Explain in the text how the contribution of background to the risk calculations for the groundwater monitoring wells was Comment accepted. The Executive Summary will be revised for clarity . 
Summary, p. ES- so different than its contribution to the remediated waste sites. (JV) 

12, I" full 
paragraph 

EC-66 Executive Regarding the last sentence, there are typically both conservative and nonconservative assumptions/uncertainties in risk Comment noted. The Uncertainty Analysis discusses both types of assumptions, but 
Summary, assessment. Although many assumptions are conservative (protective bias), nonconservative toxicity , and exposure protective biases do predominate. 
p. ES-13, assumptions are also poss ible (e.g., incomplete COPC list, COPC synergisms, receptors/pathways/scenarios not 

I" paragraph considered). (DD) 

EC-67 Executive A statement is made that assessment endpoints were developed from the ecological management goals, etc. This is not See response to EC comment 4. 
Summary, what EPA guidance directs for developing assessment endpoints (see EPA 540-R-97-006 and previous comment). Provide 
p. ES- 14, 

2"d paragraph 
justification for this approach. (JV) 

EC-68 Executive The purpose of this RA is stated to characterize potential adverse effects of residual post-remediation contamination. State Comment noted. Consistent with EPA guidance, this RA is being performed mid-way 
Summary, in the text that this is not consistent with the purpose of a baseline risk assessment. (N) through interim-action remediation activities. This has been approved by the EPA project 
f ES- 14, manager. 

2" paragraph 

EC-69 Executive Weights for lines of evidence were not determined by consensus, as the text indicates. This was a controversial topic. Comment accepted. 
Summary, (DD) 
f ES-15 , 

2" paragraph 

EC-70 Executive Were assessments done on the " health" of species habitat; meaning was habitat preservation or disruption an assessment Comment noted. Assessment endpoints are listed and do not include habitat preservation X 
Summary, endpoint? Provide text that addresses this question . (JV) or disruption. 
p. ES- 15, 

bullets 

EC-71 Executive Since upland plant toxicity tests were compromised, these bioassays should be repeated . (DD) Comment noted. Other measures for addressing the potential for risks to plants were X 
Summary, considered to be adequate. 
f ES- 16, 

3' paragraph 

EC-72 Executive Risk conclusions are based on multiple lines of evidence. It is stated that field measures for plants show no difference Comment noted. Other measures for addressing the potential for risks to plants were X 
Summary, between referenced and operational sites; however, the strongest most weighted line of evidence was lost (toxicity). considered to be adequate. Rationale used to reach the conclusion will be clarified, if no 
p. ES-16, Disagree with the conclusion. Provide justification for the statement about using a medium weighted line of evidence. phytotoxic contaminants are identified by the contaminant of potential concern 

Upland Terrestrial (JV) identification process. If phytotoxic compounds are identified at levels of potential concern 
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Plants then plant bioassays will be planned. 

EC-73 Executive What is meant by COPCs detected in invertebrates does not correlate with abiotic media concentrations? Where was this Comment noted. Abiotic media include soi l, water and sediment. The highest-weighted 
Summary, abiotic media located? line of evidence for upland sites, toxicity bioassays of nematode survival , are not 
p. ES-1 6, Lines of evidence were lost for terrestrial invertebrates and hazard indices were significantly different, so how can a significantly different between remediated waste sites and reference sites. And while some 

Terrestrial conclusion of no adverse impacts be supported? Please provide text addressing these questions. (JV) CO PCs are detected in invertebrates, concentrations of COPCs in invertebrates at 
Invertebrates remediated waste sites generally do not correlate with abiotic media concentrations. 

EC-74 Executive The middle-trophic level duck species chosen did represent insect eating ducks but the species it was intended to represent Comment noted. As stated in Table 6-1 c, "Considering the clam and benthic X 
Summary, eats plants. Please include text justifying the substitution of insect-eating ducks for plant-eating ducks. (JV) macroi nvertebrate diet characteristic of bufflehead ducks, this receptor was used as a 
p. ES-1 6 maximall y-exposed surrogate for the herbivorous mallard." Thus, the insect-eating duck is 

a protective substitution for plant-eating ducks . 

EC-75 Executive For middle-trophic mammals & carnivorous birds, riparian invertebrates, riparian middle-trophic level birds, middle Comment accepted. Edits to chapter 6 text will be reflected in executive summary. 
Summary, trophic level mammals, and carnivorous birds please see comments in chapter 6 review; some of them dispute the 
p. ES-1 6 assumptions presented here because of a loss or compromising of lines of evidence. Please mod ify the Executive 

Summary to provide text consistent with revised text in Chapter 6. (N) 

EC-76 Executive Hand picking invertebrates not only "disabled estimates of relative abundance" but also compromised all invertebrate Comment accepted. Nonrandom collection provides an estimate of contaminant X 
Summary, related measures ( e.g., trophic transfer), as a result of nonrandom collection. (DD) concentrations for the site. The potential for bias will be evaluated in the report. 
p. ES-17, 

I" paragraph 

EC-77 Executive Note that the invertebrate collection problem (i .e., hand picked nonrandom samples) may propagate to modeled dietary Comment noted. Nonrandom collection provides an estimate of contaminant concentrations X 
Summary, exposure (e.g., invertivorous birds). (DD) for the site. The potential for bias will be evaluated in the report. 
J ES-17 

2 paragraph 

EC-78 Executive Provide more detail on why middle trophic level mammals are a " focal taxon." Note that risk to small mammals is Comment accepted . 
Summary, indicated by higher abundance and species richness at native soil references sites vs. native soil operational sites. (DD) 
f ES-17, 

3' paragraph 

EC-79 Executive The last sentence states that hazard indices are above I at all sites for small animals which is contrary to the first sentence Comment accepted. 
Summary, of this paragraph where it states that overall risks are not indicated. Explain this di screpancy. (JY) 
f ES-17, 

3' paragraph 

EC-80 Executive Specify home range and area use factor (AUF) assumptions here. (DD) Comment accepted . This level of detai l will be provided in the main body of the text. 
Summary, 

p. ES-18, I" 
paragraph 

EC-81 Executive Since riparian plant toxicity tests were compromised, these bioassays shou ld be repeated. (DD) Comment noted. Other measures for address ing the potential for risks to plants were 
Summary, considered to be adequate. 

p. ES-19, l" 
paragraph 

EC-82 Executive If riparian invertebrates were collected nonrandomly, associated measures are not stati stically valid. (DD) Comment noted . Nonrandom collection provides an estimate of contaminant concentrations X 
Summary, for the site. The potential for bias will be evaluated in the report. 

p. ES-19, 2nd 

paragraph 

EC-83 Executive It should be noted that chemical, physical (e.g., temperature), and biotic stressors (e.g., nest predation) may combine to Comment accepted . 
Summary, increase risk. (DD) 

p. ES-1 9, 3•d 
paragraph 

EC-84 Executive Explain rationale for study boundary for near shore aquatic environment (i.e., 6 ft below low water mark). (DD) Comment accepted. 
Summary, 
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p. ES-20, 4"' 
paragraph 

EC-85 Executive Please see comments in Chapter 6 regard ing the near-shore aquatic plants and the Pakchoi lines of evidence, wh ich were Comment noted. Pakchoi lines of evidence were not compromised. There are few X 
Summary, compromised. Also, provide justification for the statement that few macrophytes in operational areas are likely due to macrophytes in operational areas. 

p. ES-20 and ES-21 river flows, etc. This appears to be a data gap. (N) 

EC-86 Executive Explain in the text how (if) grain size differs between aquatic stations. How do these sites compare to the reference sites Comment accepted. 
Summary, in this regard? (N) 
p. ES-21 

EC-87 Executive Is the point here that small grain size with chromium contamination results in a high risk area for macro-invenebrates? Comment noted. The point is that establishing causal relations between COPC toxicity and 
Summary, 

p. ES-21, 2nd 
(JY) invenebrate endpoints is compromised by grain size. 

paragraph 

EC-88 Executive Statements about HI for sediment-dwelling aquatic macro invenebrates being lowest in the chromium plume shoreline Comment accepted. X 
Summary, locations and bioassay results relationships are unclear. Please clarify. Also clarify how this is related to bioassay resu lts 

p. ES-21, Benthic and if they're related to strontium levels. (N) 
Macro-

I nvenebrates 

EC-89 Executive Provide rationale for the assenion that the influence of sediment grain size confounds growth and survival measures in Comment accepted . Effects of grain size on invenebrate measures will be supponed with 
Summary, benthic macroinvenebrates. (DD) references from the scientific literature. 

p. ES-21,3n1 
paragraph 

EC-90 Executive Re benthic macroinvenebrates, a couple of anicles on Se from ETC may be of interest Comment accepted. 
Summary, (htt1;r//www.setacioumals.orgl12erlserv/?reguest= get-abst.ract&doi= IO. I 897%2Fl 551 -

p. ES-21, 4"' 5028%28 1997%290 I 6%3C l255%3ASTT ALA %3E2.3 .C0%382; 
paragraph ht!Q://www.setaciournals .org/12erlserv/?reguest=e.et-abstract&doi=I O. l 897%2F 1551-

5028%281997%29016%3C1260%3ASSTTAD%3E2 .3 .C0%382). (DD) 

EC-9 1 Executive A statistically significant difference between 98% vs. 99.7% survival in operational vs. refe rence areas, respective ly, Comment accepted. 
Summary, 

p. ES-22, 3'd 
imp lies extremely low variabil ity in groups. Please clarify. (DD) 

paragraph 

EC-92 Executive Were tissue evaluations perfonned on caddisflies? If so, provide reference to the data. Comment noted. Tissue leve ls in benthic macroinvenebrates were based on the entire X 
Summary, p. ES- Could the reason for total macro invenebrate diversity in the chrome plume also be due to effects of chrome? If so, please community , not broken out by groups. As stated in text, macro invenebrate diversity in the 

22, Benthic Macro say so in text. ( JV) chrome plume appears to be unrelated to chrome. 
Invertebrate 

Associations with 
Pore Water 

EC-93 Executive Provide the following in the text: Comment accepted. X 
Summary, p. ES- (I) How amphibian bioassays, while showing significant differences, are not likely ecologically relevant. 
22 , Amphibians 

(2) More details on initial pore water samples and how more representative samples were obtained. (JV) 

EC-94 Executive Fish: Explanation of the adverse effects is too confusing to follow. It appears that 6 out of 18 endpoints are adversely Comment accepted. Additional avian data was collected during a subsequent sampli ng X 
Summary, p. ES-23 affected . Please revise/add text. campaign, and will be incorporated into the analysis. Aerial insectivores are represented by 

Birds: Lines of evidence have been lost or compromised. This appears to be a data gap. See chapter 6 comments and add avian evaluation. Interpretation of qualitative field observations (e.g., community 

consistent text to the Exec utive Summary. structure, gender ratio) will be clarified. The text will be revised for clarity . 

Bats: Bats appear to represent a data gap. Delete text about antimony and selenium not being key groundwater plume 
contaminants. 

Eco Risk Summary: See chapter 6 comments on uncertainties listed in table 6-9, 6-10. Expand the list of uncertainties. 
(JV) 
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Discussed With 
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Eco logy 

EC-95 Executive Please clarify , "eva luates all receptors on a site-specific basis." (DD) Comment accepted . 
Summary, 

p. ES-24, I" 
paragraph 

EC-96 Executive Please provide attributes for assessment endpoints listed. (DD) Comment accepted. 
Summary, 

p. ES-24, 2"d 
paragraph 

EC-97 Executive Note that plant toxicity test data were compromised for upland and riparian sites. This constitutes an uncertainty. Comment accepted. Statements about impact of uncertainties on decision making will be X 
Summary, Furthermore, there are always uncertainties in exposure (e.g., pathways) and effects (e.g., TRVs) in risk assessment that clarified. 

p. ES-24, 3"' require more discussion than provided. (DD) 
paragraph 

EC-98 Executive I would suggest moving thi s section on pipelines to the Human Health Risks section of the Executive Summary. It seems Comment accepted. 
Summary, lost here. (DD) 

p. ES-24, 4th 

paragraph and p. 
ES-25 

EC-99 Section 1.0, Change text, "Once a remedial action at a waste site is complete and the field screening and eeAfiRllalieA verification Conm1ent accepted . 
p. 1-3, last sampling indicate ... " Confirmatory sampling usually refers to the process of identifying whether remediation is or is not 
paragraph required (i.e. confirmatory sampling is pre-remediation, not post-remediation). (JAS) 

EC-1 00 Section I.I, When will the risk assessment be performed for groundwater contamination? Please clarify the scope of a groundwater Comment accepted. 
p. 1-2, I" risk assessment, since groundwater is being addressed in RCBRA to some extent (e.g., groundwater, seep, porewater 
paragraph samples). (DD) 

EC-IO I Section 1,1, Please provide a citation for "EPA guidance in Section I .2.1." (DD) Comment accepted. 
p. 1-2, 200 

paragraph 

EC-1 02 Section 1. I, 
p. [-2, 3'd 

EPA(1991f)has noSection 1.2.1. Please clarify. (DD) Comment accepted . 

paragraph 

EC-103 Section 1. I , For number (!), include a list of the interim action RODs covering the River Corridor. Comment partially accepted . (1 )Interim-action RODS are identified in the risk assessment X 
p. 1-2, 3'd paragraph Number (2), describes something other than a baseline ri sk assessment. work plan, which will be appropriately cited in revisions to the text. (2)The Tri-Parties 

and Section 1.2, 
EPA-91 0-R-97-005, pg. 5 states that baseline risk assessments are not intended to document protectiveness as stated, but 

have agreed that this document is a baseline risk assessment. 
p. 1-3, !"full 

paragraph of pg simply to evaluate the site and to assist the decision making process for the final ROD. Consider re-naming this risk 
assessment effort to exclude the word baseline. (JV) 

EC-1 04 Section 1.2, Change the text at the beginning of the paragraph to read: "Once interim remedial actions were complet~ and the field Comment accepted . 
p. 1-3, Last screening and confirmation sampling indicat~ that interim cleanup goals were met. . " 

paragraph of pg The text describes how work was done in the past. However, decisions regarding the need for additional cleanup shall be 
based on the current regulations. (N} 

EC- 105 Section 1.2, Replace the last sentence of the paragraph with the following: "For radionuclides, the residual concentrations were Comment partially accepted. The sentence, "The residual concentrations are also evaluated X 
p. 1-3, Last evaluated using RES RAD modeling to demonstrate that the residual concentrations were protective of groundwater and to demonstrate that the remediated site 

paragraph of pg the river. " is protective of groundwater and the river, as specified in the Interim Action RODs" is 

The existing statement is problematic because the methods u·sed for establishing if cleanup was protective of the 
accurate as written. The interim action RODs address groundwater protection based on the 

groundwater and surface water are in conflict with the methods required by WAC 173-340-747 (2001), especially with 
1996 version of WAC 173-340. The MTCA appendix will provide comparisons of si te soil 
concentrations with MTCA (200 I) screening levels for the leaching pathway using the 

regard to alternate fate and transport modeling (WAC 173-340-747(8)) for nonraduclide contaminants. (BR) 
default three-phase leaching model (equation 747-1). 

EC-106 Section 1.4, p. 1-5, In thi s paragraph reference a figure or map showing the geographical boundaries of this component of RCBRA. (BR) Comment accepted . 
paragraph before 
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bullets 

EC-107 Section 1.4, p. 1-5, The I 00-N area is listed . Provide an explanation in the text regarding what sampling was performed for the RCBRA Comment accepted . 
paragraph before effort. (N) 

bullets 

EC-108 Section 1.3, A reference given for thi s bullet, DOE/RL-2005-37, is not listed in Section 7.0, References. Please add a reference for thi s Comment accepted . 
p. 1-4, bullet 4 document to Section 7.0. (JAS) 

EC-1 09 Section 1.3, The text states that the document focuses on " related groundwater plumes emerging in the near shore environment." This Comment accepted. 
p. 1-4, bullet 4 appears to be inconsistent with text on page 1-5 that states that inland groundwater plumes and plumes aligned with waste 

sites in the upland, riparian , and near shore zones were included in the scope. The scope of the groundwater assessment is 
not clear and it is not evident how groundwater wells were selected for evaluation. Please clarify in the text. (JAS) 

EC-110 Section 1.4, The text states, "The primary use of the risk assessment results, within the RJ/FS process, is to determine ri sk and compare Comment partially accepted. The ri sk assessment provides data necessary for decision X 
p. 1-6, 4th it with relevant standards to determine if a remedial action is warranted ." It appears that only one of the CERCLA makers to determine if further cleanup is necessary, but it does not itself draw conclusions 

paragraph threshold criteria, protection of human health and the environment as risk, is being considered (and only partially) for regarding the need for further cleanup. As the second bullet in this paragraph states, "The 

detem, ining the need fo r further cleanup. Compli ance with ARARs, a second threshold criteria, is not being considered; risk assessment results are used to inform the development of remedial action objectives for 

the WAC 173-340 ARARs are risk based. The state requires compli ance with WAC 173-340 cleanup criteria. Many of each affected media". Other facto rs, including ARARs, are also considered among the 9 

the sites wil l exceed current cleanup levels for protection of groundwater; i.e. they are not in compliance with WAC 173- evaluation criteria in the Feasibility Study. The MTCA appendix will provide comparisons 

340-74 7 (200 I). These regu lations will apply to final RODs in the I 00 and 300 areas. Provide a comparison of all CVP, between site concentrations and default MTCA (200 I ) soil scre.ening levels, including 

RSVP and RC BRA si tes with current WAC 173-340-747 regulations to demonstrate that remediation can be considered those for the leaching pathway (equation 747-1). 

complete. Address compliance with risk-based ARARs in this document. After adding the comparison to the document, 
include a reference to the comparison in #4, p. 1-7. (BR) 

EC- Ill Section 1.5 .2, The 50 y period listed for long-term care is not consistent with the anticipated institutional control period generally Comment noted. The 50-year period is cited in reference to the Final Hanford 
p.1-9, last assumed for the Hanford site (150 y from present). Indicate in the text if the loss of institutional controls at 50 y was Comprehensive Land-Use Plan Environmental Impact S1atemenl (DOE/EIS-0222-F). The 

paragraph of page considered in RES RAD modeling and evaluations of protectiveness for the 300 areas. (JV) · relationship of the CLUP to the RESRAD modeling conducted for the CVP reports is not 
the subject of the RC BRA. This section will be revised. 

EC-112 Section 1.5.2, It appears that there is an inherent contradiction when combining conservation (e.g., protection of sensitive cultural and Comment noted. "Conservation/Mining" is the land use designation stated in the 
p. 1-10, 4th biological resources) with mining (e.g., access to geologic resources). Please reconcile. (DD) Comprehensive Land Use Plan Environmental Impact Statement (DOE/EIS-022-F). 
paragraph 

EC- 113 Section 1.5.2, ls a mining scenario planned for future development in one of the risk assessments? (JY) Comment noted. Mining and development land uses do not pertain to the CERCLA 
p. 1-10, 4th remediation process in the scope of this assessment and therefore were not evaluated as 
paragraph part of the ri sk assessment. 

EC- 11 4 Section 1.5.4.2, Exposure point concentrations (EPCs) for both human health and eco risk should use 95% UCL (e.g., see p. 29 in: Comment noted. Text reference is to the DQO report. Representative concentrations and X 
p. 1-14, 2nd 

htm://www.ega.gov/nerlesdl /tsc/images/12roucl4useq1d!:). (DD) (BR) (JV) EPC will be calculated based on Tri-Party approved protocols. The statistics will represent 
paragraph the upper bound on the central tendency . 

EC-115 Section 1.5.4.3, Please explain "ecologically relevant," re rationale for the I ha size of a terrestrial investigation area. (DD) Comment accepted. The I-ha size se lection rationale is described in the DQO and will be 
p. 1-15, 4th reiterated in the revised document text. 
paragraph 

EC-116 Section 1.5.4.3, 
p. 1-15, 5th 

I could not locate "Section 1.2.4, Field Sampling" in the SAP (DOE/RL-2005-42). Please clarify . (DD) Comment accepted. Citations will be verified . 

paragraph 

EC- 117 Section 1.5.5, 
p. 1-17, 2nJ to last 

Please provide text explaining why were there are only half as many reference sites as there were remediated sites . (JV) Comment accepted. 

paragraph on pg 

EC-1 18 Section 1.5 .5, "Section 1.2.5.1" (MIS study desi gn) shou_ld be "Section 1.5.5.1." (DD) Comment accepted. 
p. J-J6, 2nd 

paragraph 

EC-119 Section 1.5.5, The MIS design focused on habitat while allowing site size and/or shape to vary . Provide a statistical basis for allowing Comment noted. Site geometries were aimed at capturing the influence of a remediated 
p. 1-16-1-17, MIS site size to vary . (JV) site 's "bathtub ring" (the edge of the remediation) where contaminants would be most 
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General likely encountered. 

EC-120 Section 1.5 .5, Text on this page is difficult to follow: suggest rewrite so reader can make better conclusions. Examples of areas of Comment partially accepted. A "samples-taken" table will be included in the revised X 
p. 1-1 8, General confusion that need clarification: Identify number of sample sites, which tissues were evaluated and when, why you th ink document to summarize the data and analyses perfo rmed for the ri sk assessment. The 

deeper wate r fish are more consumed by humans than near-shore and how thi s can provide upper bound for exposure to reader will also be referred to the DQO and SAP for background on the sampling rationale 
contaminants, why you chose gravel sizes you did and point of substrate baskets and tubes, where and why was 
hi stopathological and/or contaminant analysis done and why wasn't it done at all sites? (JV) 

EC-121 Section 1.55. 1, "Section 1.2.6" (M IS performance assessment) should be "Section 1.5.6." (DD) Comment accepted. 
p. 1-1 9, 3'J 
paragraph 

EC-1 22 Section 1.55.1, This section is difficult to follow. The locations of MIS sites are uncl ear as well as the number of samples taken for each Comment accepted. A "samples-taken" table will be included in the revised document to X 
p.1-19-20, MlS site; include whether it was a soil upland/riparian or whether it was aquatic near shore. Are samples taken consistently summarize the data and analyses performed for the assessment 

from site to site; are the same parameters evaluated? 

Clarify number of samples and sample sites . What are the 18 additional di screte samples for & how were the data used? 
(JV) 

EC-123 Section 1.5.5.2, Clarify how this section fits with the previous and subsequent sections. The text begins "The remaining 36 MIS sites were Comment accepted. 
p. 1-20, MIS sampled between January and August." However, it is not clear which 36 were remaining (remaining relative to?); explain 

in the text where the 36 MIS sites are or their purpose. 

Suggest making a table fo r all specific sample matrices and including it in the text. The table should include site locations, 
number of sample taken , the sample date, the type of site, the type of sample (MIS or di screte). (N) 

EC-1 24 Section 1.5.5.2, Re Tab le 1-1, due to sampling over a period of one year (Oct 05-Nov 06), relationships among variables may be somewhat Comment partially accepted. The study design optimized sampling conditions (ie . media 
p. 1-20, 5th obscured by different temporal regimes. (DD) avai lab ility , exposure conditions). Temporal variability between sampling events will be 
paragraph identified as an uncertainty. 

EC-125 Section 1.5.6, Provide more detail s about MIS in this section. It gives some details (numbers of increments, depths, sieve size), but Comment noted . MlS sample col lection is described in detail in the Sampling and Analysis 
p. 1-20-1-21, leaves out some critical ones, such as random placement of the grid and the use ofa separate grid for each of the five MIS Plan. The SAP will be cited in the text 
I" paragraph of samples from each site. Even though these detail s are given in the DQO document, the reader would really benefit from 

section having them here. (BR) 

EC-1 26 Section 1.5.6, Because the MIS performance assessment evaluated only 20% of the investigation areas, note that some degree of Comment accepted . 
p. 1-21 , I" uncertainty is associated with conclusions which apply to all investigation areas. Please comment on the 
paragraph representativeness of the subsample of sites. (DD) 

EC- 127 Section 1.5 .6, The text states "Contaminants that were not detected, and contaminants with concentrations less than quantification limits Comment partially accepted. The perfonnance assessment results did not lead to any X 
p. l-2 1,2nd or Hanford site background, did not warrant further consideration in the statistical design." Ecology did not agree that changes to the MIS sampling design. The number of MIS per site was agreed to by all 

paragraph of non-detects and results below background could be omitted from stati stical analyses. Ecology made the following parties before soil MIS sampling was completed. Text will be revised to refl ect these facts . 
section comment on the MIS performance evaluation: COPCs for the ri sk assessment will be selected according to a process agreed upon during 

Page I , 4th paragraph. Delete the 4'h sentence: "Contaminants with concentrations less than background/quantitation li1nits the December meetings. All detected analytes will be evaluated in the MTCA appendix. 

or much less than the cleanup level do not warrant further consideration in the stati stical design." Since the appropriate 
cleanup levels were not used in the comparison, cleanup levels should not be criteria in this assessment. Also, since these 
are only 9 sites out of hundreds in the river corridor, it is too early to eliminate contaminants from consideration, and this 
was not the original intent of the perfonnance assessment. The perfonnance assessment was to focus on determining the 
number of MIS samples needed at the I-ha plots." 

Ecology continues to require consideration of non-detects and values below background according to the approach agreed 
to for the Statistical Methodology summary di scussed in phone conferences in November and December 2006. (BR) 

EC-1 28 Section 1.6. l.l, The first bulleted item (EPN540/ I-89/001) is RAGS-Environmental (not Human Health). As such, it should not be Comment accepted. The same document was mistakenly cited twice with di fferent EPA 
p. 1-22, bullet I included in this human health section. (DD) identification numbers. 

EC-129 Section 1.6. LI, Add March 2005 Supplemental Guidance for Assessing Susceptibility from Comment accepted . Both references will be added . Child EFH will be described and X 
p. 1-22, 2nd 

Early-Li fe Exposure to Carcinogens (EPN630/R-03/003F) (http ://w½w.epa.gov/iris/children032505 .pdD. Also, add referenced. 
paragraph Sept 2006 Child-Specific Exposure Factors Handbook (EP N600/R/06/096A). (DD) 

EC- 130 Section 1.6. 1.2, Non-detected nonradionuclides shou ld be included at half detect level if there is reason to believe these CO PCs are present Comment noted . Methods for data evaluation will be revised from Draft A based on X 
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p. 1-23, 2"" on site. Typically, non-detect radionuclides should be evaluated by using their reported result (i.e., a negative or positive agreements among the Tri -Parties. 
paragraph number) when a numerical result is reported. (DD) 

EC-131 Section 1.6. 1.3 , Ecological impacts are specified in this section ( 1.6.1.3) which concerns human health only . Please delete eco impacts Comment accepted . 
Ip. 1-23, 4th here. (DD) 
paragraph 

EC-132 Section 1.6.2, Looks like "Section 1.3.2.3" should be "Sect ion 1.6.2.3." (DD) Comment accepted . 
p. 1-24 

EC-133 Section 1.6.2. I , Add EPA 1993 Wildlife Exposure Factors Handbook (EPN600/R-93/ l 87a & b). (DD) Comment accepted . 
p. 1-24, 4th 
paragraph 

EC-134 Section 1.6.2.3, Was "off-site" migration of COPCs/COCs and potential impacts considered during this RA process? Clarify . (JV) Comment noted. Migration of contaminants to off-site locations is not within the scope of 
p. 1-25, Problem the I 00 Area and 300 Area Component of the RCBRA. Inter-Areas data will be included 

Formulation in Draft B of this report. The Co lumbia River Component will address other locations 
where contam inants may have come to be located. 

EC-135 Section 1.6.2.3, "Section 4.0" should be "Section 2.0." (DD) Comment accepted . 
p. 1-26, Risk 

Characterization 

EC-136 Section 1.6.2.3, Please describe rationale for assigning low, moderate, and high weights to lines of evidence. (DD) Comn:ient accepted . 
p. 1-27, I" 
paragraph 

EC- 137 Section 1.6.2.3, Clarify what is meant by 'refined dietary exposure modeling.' (JV) Comment accepted . ' Refined dietary exposure modeling' refers to the use of site specific X 
p.1-27, 51

h bullet data and input parameters to calculate dietary exposure to receptors. 

EC-138 Section 1.7, How will the uncertainties in the Human Health risk assessment be addressed? (JY) Comment noted. An uncertainty analysis is provided in the hwnan health risk assessment. X 
p. 1-28 This will be added to the summary in Section I. 7. 

EC- 139 Figure 1- 1, p. 1-29 In the figure, the river corridor interi m area covers 200-PO I groundwater OU containing contaminants nitrate, 1-129, and Comment noted. The Inter-Areas shading should only be applied to the riparian and near 
tritium. The text does not cover adequately how these contaminants are addressed in this assessment. (DG) shore regions of the Columbia River. Also, ERDF and the 400 and 600 Areas sho uld not 

be identified as part of the I 00 Area and 300 Area Component of the RCBRA. The figure 
was originally drafted to show the scope for the entire River Corridor Contract; the text wil I 
be changed to refer to the River Corridor Risk Assessment scope and the figure will be 
clarified. 

EC- 140 Figure 1-1 , p. 1-29 Please identify the impacted areas of the Columbia River on this figure . (JV) Comment noted . This figure addresses geographic areas. 

EC-1 41 Figure 1-2, p. 1-30 Other than the river, the blue areas need a different color. Provide a legend for all colors. (JV) Comment accepted. Figures will be updated in the Draft B revision of the risk assessment 
report. 

EC-142 Section 2.1.1.2, Change sentence in all sections ( 100-B/C, 100-K, 100-N, 100-D, 100-H, 100-F) to reflect known contamination, Comment accepted. Contaminant plumes will be identified in the revised document. 
p. 2-5 to 2-6, "Contamination may also exist~in groundwater along the Columbia River shoreline and near-shore river environment 

(where groundwater meets the surface soils), and Columbia River water." All of these areas have known groundwater 
contaminant plumes reaching the river. The text shoul d identify the contam inants present in these plumes for each reactor 
area. (JAS) 

EC-1 43 Section 2. 1. 1.2, The text states that metals comprise a key contaminant plume. Please identify which metals are present in contaminant Comment accepted. Additional detai l will be included in the text. 
p. 2-5, 41h plumes in I 00-N Area. (JAS) 
paragraph 

EC-144 Section 2.1.1.2, The milestone for completion of remedial actions at the I 00-H Area (M-16-51) was changed to December 31 , 2011 (TPA Conm1ent accepted . TPA milestone dates will be updated or removed from the document,. 
p. 2-6, 2nd Change Control Forni, 6/26/2007). Please correct. (JAS) 
paragraph 

EC- 145 Section 2.1.4, Change text, "Groundwater contamination is known to occur within the waler !aele saturated zone underlying the Hanford Comment accepted . 
p. 2-10, last Site." (JAS) 
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paragraph 

EC-146 Section 2.1.4, The text references a very old document (EPA, 1996). Since that time , data collected indicates the presence of very high Comment accepted. Text will be updated to reflect current knowledge. 
p. 2-11 , 5th concentrations of organic contaminants, including TCE significantly higher than the drinking water standards in wells and 
paragraph aquifer tubes (PNNL-16345). Please update the text. (JAS) 

EC-147 Section 2.2, The text states, "Most precipitation that falls on the Hanford Site is lost through evaporation (PNL-10285). However, Comment accepted. The text will be updated as suggested. 
p. 2-11 , last some precipitation infiltrates the soil .. . " The text subverts the infom1ation in PNL-10285. PNL-10285 states that natural 
paragraph recharge is significant in comparison to other gro undwater inputs and is greatly increased in sandy soils (200 Areas) and in 

areas of disturbance, both of which comprise waste di sposal areas . Additionally, the si te receives most of its precipitation 
in winter when evapotranspiration is low. Change text to, "Precipitation that falls on the Hanford Site is lost through 
evapotranspiration or infiltrates into the soil and eventually recharges groundwater flow systems. Recharge is believed to 
be most significant in areas of disturbance that occur in and around waste disposal areas (PNL-1 0285). Moisture 
movement through the vadose zone .. .. " (JAS) 

EC-148 Section 2.1.4, Indicate the range of depths to groundwater in the I 00 and 300 Areas. (JAS) Comment accepted. The range of depths to groundwater will be presented for the I 00 
p. 2-12, 3'd Areas and 300 Area. 
paragraph 

EC- 149 Section 2.1.4, Change text, "There is no longer artificial recharge due to waste disposal operations, as all liquid-generating processes Comment accepted. 
p. 2-13, I" have ceased." Some artificial recharge is still associated with site operations (e.g. leakage from water lines, reservoirs, 
paragraph dust suppression, etc). (JAS) 

EC- 150 Section 2.3.4, The text is inconsistent with PNNL- 15892, Hanford Site Environmental Report for CY 2005 (Sept 2006). For species Comment accepted . Text will be updated to reflect current knowledge. 
p. 2-20, 3'd regularly occurring on the Hanford Site, PNNL-15892 lists two fish species on the federal list of threatened and 
paragraph endangered species, including spring-run Chinook salmon and steelhead. In addition, two plant species (Umtanum desert 

buckwheat and White Bluffs bladderpod}, one mammal species (Washington ground squirrel}, and one bird species 
(western sage grouse) are candidates for federal listing. Additionally, 12 plant species are listed as threatened or 
endangered by Washington State, whereas the text in Section 2.3.4 lists only eight plant species. Please correct the text 
and include these in the evaluation of threatened and endangered species. (JAS) 

EC-151 Section 2.3.3, Provide rationale for the 2 m depth boundary of the near shore river environment. (DD) Comment accepted . The 2m depth boundary was identified in the DQO Summary report, 
p. 2-18 , 3'J which will be cited in the revised text. 
paragraph 

EC-152 Section 2.4 .1, Re : remedial workers, I would note that these workers were excluded from the risk assessment by scope considerations Comment noted . Present-day workers were excluded because they are aware of potential 
p. 2-21 , 5th (covered under a Site Health and Safety Plan) rather than because risks are controlled. Otherwise, it could be argued that contamination and work under a Health and Safety Plan to control potential exposures. 
paragraph risks are controlled at remediated waste sites, so these receptors should be excluded too. (DD) The risk assessment pertains to hypothetical future receptors who are unaware of residual 

contamination. 

EC- 153 Section 2.4.2.1, The text cites and quotes WAC l 73-340-740(6)(d}. Please add the regulation date to the WAC citation. This is from the Comment accepted. 
p. 2-23, Last 200 I version of the WAC; the 1996 version of WAC I 73-340-740(6)(d) instead covers cleanup at containment sites and 

paragraph of page monitoring. Because the I 00 and 300 area cleanup activities have generally not app lied the 2001 version of WAC 173-
340, the year should be clearly indicated to the reader. (BR) 

EC-154 Section 2.4 .2.1, The text states that CYP data from below 15 ft are used to evaluate potential effects related to drill cuttings from a Comment accepte_d. The text will be clarified to note that vadose zone contaminant 
p. 2-24, 3•J residential water supply well. It is not clear that the_ data exist to assess contamination associated with drill cuttings all the concentrations below the depth of verification samples were protectively assu_med to be 
paragraph way to groundwater. Please clarify which data were used for this assessment. (JAS) equivalent to these sample concentrations. 

EC- 155 Section 2.4.2.1 The text dismisses the grou ndwater risk assessment stating that, "Exposure to groundwater is evaluated ... However, the Comment accepted. Draft B of the risk assessment wi ll include a more comprehensive 
p. 2-24 , last ·purpose of this risk assessment is primarily to evaluate the adequacy of soil remediation efforts at individual waste sites." evaluation of potential risks related to groundwater exposure. 
paragraph Groundwater evaluation is a part of the human health risk assessment and should be fully evaluated. Please revise the text. 

(JAS} 

EC-156 Section 2.4.2.1, Modify the text as follows : Protection of groundwater from residual soil contamination was addressed for interim remedial Comment accepted . Draft B of the risk assessment will include a more comprehensive X 
P. 2-25, I" actions using cleanup criteria from WAC 173-340 (1996), iA the Ele\•elepmeA! e~e11istiAg "'asle Fe1fleElia!iei, eFilieFia. evaluation of potential risks related to groundwater exposure. The MTCA appendix will 
paragraph Additional remedial actions max be necessa[Y to com(lll'. with the regui rements in WAC 173-340-74 7 (200 I). include comparisons between site groundwater concentrations and MTCA (200 I) screening 

Qroundwater is being addressed .. levels and between site soil concentrations and MTCA screening levels for the leaching 

As requested in a orevious comment include in this risk assessment a comparison between WAC 173-340-74 7 cleanup pathway using the default three-phase model (equation 747-1 ). 
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criteria and the concentrations of contaminants left in the vadose zone as documented in CVPs and RSVPs. Use the default 
approach with WAC 173-340 equation 747-1 or Modified Method B (WAC 173-340-747(5)) when site-specific parameter 
values are avai lable. 

Ecology previously made the following comment for the 100 and 300 area component of the River Corridor Risk 
Assessment Work Plan-bold text indicates the WAC 173-340-747 citation: 

" T his study must address the groundwa ter pathway, and comply with the req uirements of WAC 173-340-747 and -
705 (2001). This is a risk assessment, and ingestion of drinking water in the river corridor is part of exposure scenarios 
such as the rural residenti al scenario. This pathway has not been addressed across the river corridor in a manner that is 
appropriate for a risk assessment for the whole river corridor. The results of this risk assessment will not be useful if this 
pathway is omitted." (BR) 

EC-1 57 Section 2.4 .2.1, The exclusion of indirect groundwater pathways (e.g., irrigated garden produce) should be noted in an uncertainty section. Comment accepted. 
p. 2-25, 2nd (DD) 
paragraph 

EC- 158 Section 2.4 .2.1, The text does not identify how the 64 groundwater wells were selected for use in the risk assessment. The SAP (DOE/RL- Comment accepted. The 64 monitoring wells sampled for the RCBRA were selected to 
p. 2-25 , 3'd 2005-42) is also not clear on the selection criteria. Please identify these criteria. (JAS) spatially represent each operational area and also by evaluating existing analytical data 
paragraph from the Hanford Site Groundwater Program. 

EC-1 59 Section 2.4 .2.1, Please provide references for modeling outdoor and indoor air concentrations. (DD) Comment accepted. A reference to the location in the report where the models are 
p. 2-26, 2"4 and 3'd described will be provided. 

paragraphs 

EC-1 60 Section 2.4 .2.2, This industrial scenario omits use of drinking water. This is not consistent with the industrial scenario in WAC 173-340 Comment partially accepted . Draft B will clearly state what pathways and exposure medi a X 
p. 2-27 and Figure (see WAC 173-340-720), which includes drinking water in industrial areas. The document refers to a "future" industrial are considered for each scenario. In particular, it will be clarified that the industrial 

2.3, p. 2-4 1 worker. There are no guarantees that future industrial workers will not use on-site drinking water. Also, Risk Assessment scenario does not include drinking water. 
Guidance for Superfund (RAGS; EPN540/1-89/002}, Vol. 1, Part A, Exhibit 6-7 lists groundwater ingestion as a pathway 
for risk assessments for the commercial/industrial population. Please include this pathway in the evaluation. (BR) 

EC-16 1 2-27, para 4, Future resident monument workers may potentially be exposed to groundwater contaminants through ingestion, dermal Comment accepted. Exposure to groundwater via a domestic well was included in the 
Section 2.4.2.2 absorption, and inhalation of volatiles. Please add thi s to the text. (JAS) Resident Monument Worker scenario. The text will be revised to reflect this. 

EC- 162 Section 2.4 .2.2, Include drinking water ingestion at the residence in the future monument worker scenario . (BR) Comment accepted. Exposure to groundwater via a domestic well was included in the 
p. 2-27 Resident Monument Worker scenario. The text will be revised to refl ect this. 

EC- 163 Section 2.4.2.3, Using invertebrate contaminant data in modeling may be inappropriate, si nce invertebrates were not collected randomly Comment noted. Invertebrates were hand collected from the study area to meet analytical X 
p. 2-30, 61h (hand picked). (DD) mass requirements. While hand-collection is not random, the invertebrates are 
paragraph representative receptors _of the investigation area. 

EC-1 64 Section 2.5, Note that external rad exposure does not require "contact" of ecological receptor and contaminated med ia ( only Comment accepted . The text will be clarified to explain irradiation. 
p. 2-31 , 2nd proxi mity). (DD) 
paragraph 

EC- 165 Section 2.5. I , Environmental media evaluated also included air (see Figure 2-5) in the riparian zone. (DD) Comment accepted . 
p. 2-33 , 51h 
paragraph 

EC-1 66 Section 2.5. 1, Sources fo r external radi ation are typically contaminated environmental media (e.g., so il , sediment, water, air), not Comment accepted. Text wi ll be clarified to explai n sources of external radiation. 
p. 2-34, bullet 4 contaminated biota. Furthermore, dose coefficients are available for soi l, water, and air, but not typically for biota. 

and USDOE biota concentration guides (BCGs) incorporate internal dose from radionuclides inside the body, as well as 
p. 2-35, bullet 3 external dose from soil, sediment, and water (not biota). (DD) 

EC-167 Section 2.5.2, Receptors are not endpoints. A receptor plus an attribute comprise an assessment endpoint. (DD) Comment accepted. Receptors are entities. The text will be clarified. 
p. 2-36, 3"' 
paragraph 

EC-1 68 Section 2.6, Text states that upland, riparian, and near shore river zones "are used to infonn or predict conceptual exposure models for Comment acce pted. It wi ll be noted that the zones were primarily defined for ecological 
p. 2-38, 2"d humans and the environment." These zones were primarily defined to facilitate performance of the ERA, not the human receptors but are also applicable to differentiating potential human land uses. 
paragraph risk assessment. Please incorporate this perspective. (DD) 
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EC-169 Figure 2-3 , p. 2-41 The distinction between solid and dotted horizontal lines is unclear. Please clarify. (DD) Comment accepted . A legend will be included on the figure . 

EC- 170 Figure 2-3, p. 2-41 It is unclear why ponds and retention basins do not have the same release mechanisms, receiving media, and source media Comment accepted . Ponds and retention basins are engineered structures and are assumed 
as liquid effluent sites. For example, why is there no infiltration or release/impact to groundwater shown for ponds and to not directly impact subsurface soil and groundwater, but there is a minor pathway from 
retention basins? Please correct or clarify . (JAS) leaks to surface or subsurface soil. Further transport to groundwater is a possible, but minor 

pathway. In contrast liquid effluent sites were unimpounded releases directly to the soi l 
column and into groundwater with an accompanying hydraulic driver. This will be clarified 
in the revised report. 

EC-17 1 Figures 2-4 and 2- Re: figure headings, "Ecological endpoints" are not receptors. Please replace "Ecological endpoints" with "Receptors." Comment accepted. 
5, p. 2-41 Endpoints are effects. (DD) 

EC- 172 Figure 2-7, p. 2-44 Re: the figure title, this figure does not describe assessment endpoints. Rather, the figure describes receptors which Comment accepted. 
comprise feeding guilds. Please revise . (DD) 

EC-1 73 Section 3.0, It may be more appropriate to place Chapter 3 in an appendix, since it is largely supplementary input material to the Comment noted. Recommended revisions will be considered in the Draft B revision of the 
p. 3-1 to 3-16 RCBRA (DD) document. 

EC-174 Section 3.2, Add text to Section 3.2.3, para 3: "However, the second 5-Year CERCLA ROD Review issued in November 2006 Comment accepted. 
p. 3-4, 3'd (DOE/RL-2006-20), Issue 7, identified that additional ecological data are needed to assess shoreline impacts related to the 
paragraph diesel area. The associated action, Action 7- 1, instructs the collection of these data." (JAS) 

EC-1 75 Section 3.5.2, Add text (from WDOFl/ERS-96-110 I), "The net results from the survey support a conclusion that cobalt-60 contaminated Comment accepted . 
p. 3-8, 2"d particles ... do not pose a significant human heath risk · however WDOH recommended removal of such Jlarticles if found 
paragraph during the course of clean-U[l actions." (JAS) 

EC-176 Section 3.6.2, The text indicates total chromium over ·l ,000 ppm. For these pipelines, hexavalent chromium should have been a Comment accepted . 
p. 3-9, 3'd contaminant of concern, which would have a much lower direct exposure clean-up level (2 .1 ppm). Please indicate 
paragraph whether hexavalent chromium was included in and detected by analysis. (JAS) 

EC-1 77 Table 3-1 Footnote "a" states that "Potential Contami nation" is "Based on actual analyses or river effluent pipeline sediment and Comment accepted . This discrepancy will be reconciled in the revised text. 
p. 3-12 - 3-15 scale"; however, Table 3-2 indicates that IO0-H-34, 100-K-80, 100-N-77, and 100-N-80 have not been characterized. 

Please clarify . (JAS) 

EC- 178 Table 3-1 , The table lists the fo ll owing text in the Potential Contamination column fo r the 100-N-77 Site: Comment noted . The COPC li st will include Co-60, Sr-90, and Cs-1 37. 

p. 3-14, 100-NR-1 "Received raw river water. Potential radioactive contamination from emergency discharges." 
Operable Unit, Site Other sites within the table provide a list of specific contaminants, or list "none," if applicable. Please provide a list of 

100-N-77 specific potential contaminants for this site. (NSJ) 

EC-1 79 Table 3-1 , The table lists the following in the Potential Contamination column for the 100-N-80 Site: Comment accepted . The COPC list will include Co-60, Cs-137, and petroleum 
p. 3-14, 100-NR-1 Noneb hydrocarbons (diesel and heavy oil range). 
Operable Unit, Site 

b l 0O-N-80 river effluent pipeline contaminants are expected to be analogous to those of the 1908-NE outfall structure 100-N-80 
because the pipeline received the same effluent as the outfall structure. The 1908-NE outfall structure was closed out 
because none of the contaminants of potential concern had concentrations that exceeded protectiveness criteria (Energy 
Northwest 2004). 

In order for CO PCs to be eliminated from the ana logous I 00-N-80 site, it must be demonstrated that the contaminants 
were not detected . The fact that none of the contaminants had concentrations that exceeded protectiveness criteria at 1908-
NE, does not mean that none of them were detected . Please revise the table to list potential contaminants of concern for 
I 00-N-80 to include the list that was used for the 1908-NE outfall structure. (NSJ) 

EC- 180 Section 4.1, The text states, "Table 4-1 provides a summary of these data as well as other data used in the assessment that were not Comment noted. Data collected under other investigations followed guidance of their 
p. 4-1 collected under the SAP." project-specific documentation. A footnote will be added to Table 4-1 to denote that these 

What guidance were other samples collected from, that weren' t collected under the SAP? Please include the other data sources followed sampling guidance specific to their projects. 

guidance documents within the text. (NSJ) 

EC-181 Section 4 .1, Re: Table 4-1 , discuss some of the limitations/uncertainties associated with combining data from a variety of Comment accepted. Limitations and uncertainties associated with "other" data sources will 
p. 4-l ,3'd projects/sources with variable data quality requirements (e.g., study design, COPC selection criteria, stati stical analysis, be included in revi sions to the Section 4 text. 
paragraph analytical methods). (DD) 
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EC-182 Section 4.1.2, Re : Table 4-3, the reference, "(EPA 2002)," does not appear in the Reference list. (DD) Comment accepted . 
p. 4-3, 3'd 
paragraph 

EC-183 Section 4.1.3, Provide a reference for the > I 80 µS iem criterion for groundwater specific conductance. (DD) Comment accepted. 
p. 4-3 , 5 th 

paragraph 

EC-184 Section 4. 1.3, The text states that pore water tubes were deployed at 30 operational sites; however, Sample Event I was unsuccessful as Comment accepted . A "samples taken table" will be added to the revised document to 
p. 4-4, 2nd - 3'd indicated by specific conductance, Sample Event 2 was successfu l for some sites, and Sample Event 3 took place at a few quickly summarize the number and locations of samples col lected. 

paragraphs of the sites to obtain enough water for target contaminants. It is difficult to determine from the text how many of the sites 
where pore water tubes were deployed were successfully sampled, which sites were not successfully sampled, how many 
of each type of site (i .e. chromium, strontium, etc) were or were not sampled, and how sampling deviated from the SAP. 
Please clarify in the text or by a table. (JAS) 

EC-185 Section 4. 1.3, From the figures , concentrations of contaminants (chromium, strontium, uranium) are consistently lower in pore water Comment accepted. Comparisons between collocated pore water and aquifer tube results 
p. 4-4 and Figures tubes versus aquifer tubes. Given, the problems encountered with dilution of pore water samples during sampling (pg. 4- will be presented in the revised document. 
4-7, 4-11 , 4-32, 4- 4 ), what is the confidence that the pore water samples represent true contaminant concentrations? The SAP indicates that 

62, 4-74 , 4-86 for purposes of comparison, locations where aquifer and pore water tubes exist will be sampled. Please include the 
comparison and any conclusions in the text. (JAS) 

EC-186 Section 4.1.4, It is not clear from the text why reference si tes are not discussed or used for comparison to groundwater data. This seems Comment accepted. Groundwater evaluation will be expanded in Draft B. 
general to diverge from the methodology used to evaluate the soil data. Please clarify. (JAS) 

EC-187 Section 4.1.4, Note that reference site selection involves two potentially conflicting goals : reference sites should resemble waste sites as Comment accepted. Reference site selection wi ll be addressed in the text. 
P- 4-4, 5 th closely as possib le ( except for contaminants) and be independent of the waste site with no exchange of biota (Suter et al , 
paragraph 2000). In most cases, reference sites that resemble waste sites most closely are those that are nearby, but these are least 

likely to be independent of the waste site. (DD) 

EC-188 Section 4.1.4.2.1, Although use of borrow pits as reference sites may achieve a similar level of disturbance as remediated backfilled waste Comment accepted . Reference site selection and use will be addressed in the text. 
p. 4-7, 2nd sites , the type of disturbance (i .e., excavation vs. backfilling) varies considerably (e.g., in soil properties) and confounds 
paragraph comparisons. (DD) 

EC-189 Section 4.2, Please list criteria established to generate a hierarchy of data sources. (DD) Comment accepted . An explanation of data source preference will be included in the text. 
p. 4-9, 2nd 

paragraph 

EC- 190 Section 4.2, What is the reason for deleting duplicates? Duplicates are taken from the same source and analyzed by the same method. Comment noted. The particular kind of duplicate result referenced by this comment was 
p. 4-9, 2nd ls this a discussion of method preference? (JY) due to multiple deliveries of the same data. Because the data deliveries varied in the fields 
paragraph provided it was not a simple matter to determine duplicate sample results. These are not 

field or laboratory duplicate results that would pertain to analytical data quality .. 

EC-191 Section 4.2, This section refers to a hierarchy of data sources . Please give the hierarchy of data sources in the text. Also, include text Comment accepted. Discussion of data source preferences will be expanded in the text. 
p. 4-9-4-10, that defines "preferred data source." (BR) 

General 

EC-192 Section 4.2.1, All data sources should be used if the data is QN QC defensible. What do you mean by overlap? (JY) Comment noted. See response to Comment EC-190. 
p. 4-10, I" 
paragraph 

EC-193 Sections 4.2.1, The text refers to "overlap" of data. It is unclear what this means, please clarify in the text. (JAS) Comment noted . See response to Comment EC- I 90. 
4.2.2 , 4.2.3, 

p. 4-10 

EC-194 Section 4.2.6, The text does not discuss background values for groundwater or indicate what criteria will be used to evaluate groundwater Comment accepted . 
p. 4-11 , General data. Please include in the text. (JAS) 

EC-195 Section 4.2.6, Modify the last sentence as shown: At the time, the WAC definition of soil background was "_ . the mean value of the Comment accepted . 
p. 4- 11, 2nd background population ... ", wliieli mean! Illa! ~G% e~ all nalHFal eaelegrnHnEI eeulel ee misinleFJlFeleel as eenlaminateel . 

paragraph of The last portion of the statement (strike-out) is only true when the mean is equal to the median. Since this is often not the 
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section case, the statement is generally not correct. (BR) 

EC- 196 Section 4.2.6, Add to this section or a chapter devoted to background, a discussion of how samples were collected and analyzed to Comment accepted . 
p. 4-11 - 4-12 establish background concentrations. Reference to DOFJRL-92-24 is not sufficient; however, a short paragraph is 

probably sufficient. The reader will need to compare the background detennination methodologies with those used to 
collect the new data for this risk assessment. (BR) 

EC-197 Section 4.2.5, 
p. 4-1 I, 3rd 

"Table 4-2" should be "Table 4-4." (DD) Comment accepted. 

paragraph 

EC-198 Section 4.2.7, The text states ". . for all but plutonium-239/240, the maximum value was reported for the area background. This latter Comment accepted. The text will be revised for clarification . 
p. 4-12-4-13 observation is expected because the reference site samples are multi- incremen t soil samples that represent the mean 

concentration for each investigation area. A more relevant comparison is the median area background concentration to the 
upland reference site concentrations, which are similar." Does this statement mean to tell the reader to compare median 
means for the MIS samples to medians for the area background samples? Please re-write these sentences to clarify . 
Provide a reference or furt her explanation supporting why comparing medians is more relevant. (B.R) 

EC- 199 Section 4.2.6, Re : DOFJRL-92-24 (soil nonrad Hanford background document), text and Table 4-4 read "Rev 4," while References list Comment accepted . 
p. 4-12, 3'' "Rev 3." Please reconcile. (DD) 
paragraph 

EC-200 Section 4.2. 7, Re: Table 4-5, add footnote to indicate reference site samples are MIS. Re: Figure 4-2, there was no symbol key initially , Comment accepted . 
p. 4-12,S'h but it was later added . However, it is not clear if min, median, and max means represent mi n, median, and max MIS 
paragraph means of individual upland and riparian reference sites or pooled upland and riparian reference sites . Please clarify. (DD) 

EC-201 Section 4.2.7, Ecology's background document WDOE-94-115 averaged all of the samples including splits and duplicates. The 90th Comment noted. The RCBRA sites were sampled using MIS to obtain an estimate of the 
p. 4-13 , I " percentile was used . Why is the use of the median value more relevant? (JY) average for each area. The median of background is the more appropriate comparison for 
paragraph the mean; both are estimate of the central tendency of the data. 

EC-202 Section 4.3, p. 4-13 The text states, "A COPC is a detected analyte that is associated with Hanford Site operations." Comment partially accepted. Draft B will include a Tri-Party approved process for COC 

What about the non-Hanford operational contamination that may be present via off-site waste? If detected, they must be refinement. The MTCA appendix will include all detected analytes. 

considered also, and carried forward for evaluation within the RCBRA. Please review all detected results for contami nants 
which were not identified as Hanfo rd Site operations contaminants. (NSJ) 

EC-203 Section 4.3. 1.1, Because historical data were not evaluated against the RCBRA/SAP, these data introduce data quality uncertainty into the Comment accepted. Limitations and uncertainties associated with data quality of other data 
p. 4-13 , 4th assessment which should be acknowledged. (DD) sources will be acknowledged in the revised document. 
paragraph 

EC-204 Section 4.3.1.1 , What does a method detection level have to do with uncertainty in a risk assessment? If the data is defensible it is not Comment noted . Cited text could not be found in the Draft A report. Part of the data 
p. 4- 14, I " uncertain and should be used to assess ri sk. (JY) assessment as a comparison of the actual data quality to the planned data quality. This is 

paragraph, and_ p. routinely considered in risk assessments. All data were used in the risk assessment. 
4-16, 

3"' and 4th 

paragraphs 

EC-205 Section 4.3. l. I , Are all J qualified data being used? (JY) Conunent accepted . Unless qualified as " rejected" all "J" qualified data were used in the 
p. 4- 14, 1" assessment. 
paragraph 

EC-206 Section 4.3.2.1, Re : usabi lity code# 15 in Table 4-6, why not convert molar uni ts to mass units via MW? (DD) Comment noted. M units can be converted into mass per volume units, but sodi um 
p. 4-14 , 4th dithionite was part of the permeable reactive barrier groundwater remediation treatment 
paragraph and is not relevant for assessing risk. 

EC-207 Section 4.3 .4, The text states, "There are approximately I O 1,410 reported values in the RC BRA dataset. " Conunent noted . As data are reconciled , these numbers will change. A "samples-taken 
p. 4-16, 3nl Does this number include the 54,979 results that have been considered unusable in Table 4-6? (NSJ) table" will be added to the text to summarize the number of samples per media. 
paragraph 

EC-208 Section 4.3.6, Please explain the basis (e.g., provide a numerical example) of the 3 y half-life criterion to exclude short-lived rads. Also, Comment accepted . The basis of excluding short-lived radionuclides is explained in the 
p. 4-17, 3'd why are only Tables 4-18 thru 4-20 (only sediment) called out here? (DD) text. An example will be provided. Tables for media other than sediment were 
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paragraph inadvertently left out of the Draft A report but will appear in the revised document. 

EC-209 Section 4.3.6, Because crystalli ne si lica inhaled in the form of quartz is a known human carcinogen, si lica in this form via an inhalation Comment noted. Exposure to high concentrations of respirable-size particles of crystall ine X 
p. 4-18 , 2nd pathway should not be exc luded. (DD) silica is of concern in occupational settings related to abrasive grinding, cement 
paragraph manufacturing, etc. An explanation of why this material is not addressed in the risk 

assessment will be provided. 

EC-210 Section 4.3.7, 
p. 4-18 , 4th 

"Tables 4-11 through 4-20" should read "Tables 4-11 through 4-16." (DD) Comment accepted. 

paragraph 

EC-211 Section 4.3.7, This section gives statistical tests for comparing background and reference sites, such as slippage tests and shift tests. Comment accepted. 
p. 4-18 - 4-21 However, it does not tell the reader why these tests were selected. If this is explained elsewhere in the document include a 

reference to the location in the document where the reader will find the explanation. Otherwise, add the explanation here. 
(BR) 

EC-212 Section4.3.7.1, It is not clear why stati stical tests cannot be performed on the groundwater data. Even though the original background Comment accepted . Draft B will include an expanded assessment of groundwater. 
p. 4- 19, I " results could not be obtained, stati stics should be perfonned using the available summary statistics from the background 
paragraph data. (JAS) 

EC-213 Section 4.3.7.1, Looks like "Tables 4-12, and 4- 14 through 4-20" should read "Tables 4-14 through 4-16." Also, re : Table 4-12, the Comments accepted. Table citations and footnotes will be corrected. 
p. 4-19, 3.J example in footnote "d" appears to be in error. Re : multiple comparison tests (nonparametric Tukey) in Table 4-12 , was a 
paragraph statistical adjustment (e.g., Bonferroni) applied to control the overall Type I error rate (Stevens, 1986; Suter, 1996)? Re: 

Tables 4-13 through 4-16 , it looks like tabl e titles have a typo: "of' should be "or." (DD) 

EC-214 Section 4.3.7.1, 
p. 4-1 9, 5th 

"Table 4-12" should be "Table 4-1 3." (DD) Comments accepted . Table citations will be corrected. 

paragraph 

EC-215 Section 4.3.7.1, For logic flow, thi s infonnation on Kruskal-Wallis tests should be presented earlier on p. 4-18 where Table 4- 12 was first Comment accepted . 
p. 4-20, 3,J introduced. (DD) 
paragraph 

EC-2 16 Section 4.3.7.2, The text states, "A total of 39 analytes were retained as different from RCBRA reference sediments based on distri bution Comment accepted. Draft B wi ll include a different approach for refi ning COCs that wi ll 
p. 4-20 - 4-2 1, 3•d shift tests. Of those 39 analytes, only one was retained because there are no reference data for comparison and 10 were be more transparent. Note that no analytes were eliminated by thi s Draft A process being 

paragraph of identified by uncertainty analysis as infrequently detected analytes that were different from reference." Which one was questioned. 
section retained? What is meant by " no reference data for comparison"? Does this mean that the other analytes were not 

measured at the reference sites? Please clarify and provide in the text an explanation of the exclusion process for the 
analytes. Ecology cannot currently accept this elimination process. (BR) 

EC-217 Section 4.4, Are "paired biotic and abiotic media" paired in both space and time? Ideally , both are needed to identify relationships in a Comment noted . Media are spatially paired, and samples were collected concurrently as 
p. 4-21 , 4th dynamic system (DD) allowed by media avai lability . 
paragraph 

EC-218 Section 4.4 .2, The text states, "Hexavalent chromium was detected only in aquifer tubes and pore water samples." However, Figure 4-11 Comment accepted . The text will be clarified to read "While hexavalent chromium has 
p. 4-22, 5th "Box !'lot of Hexavalent Chromium in Water" indicates detections of hexavalent chromium in aquifer tubes, pore water historically been detected in aquifer tubes, pore water, seeps, and surface water, it was 
paragraph samples, seeps, and surface water. Please correct or clarify in the text. (JAS) detected only in aquifer tubes and pore water samples during the RCBRA investigation." 

EC-21 9 Secti on 4.4 .2, The text states, "Chromium as a contaminant in Hanford Site groundwater is primarily in the hexavalent fonn; it is noted Comment accepted . Since publication of the Draft A report, the filter status of 
p. 4-22, 5th that in some cases total chromium is measured and reported , and in other cases hexavalent chromium is measured and groundwater samples has been detennined. Results will be clarified in the revised 
paragraph reported." The figu res for this section (Figures 4-4 to 4-28) evaluate total and hexavalent chromium separately, but document. 

without distinguishing between filtered and unfi ltered total chromium. The groundwater project has been using total 
chromium (filtered) to represent hexavalent chromium concentrations. As a result, for water samples, three different sets 
of data should be evaluated - hexavalent chromium, total chromium (fi ltered), and total chromium (unfiltered), since these 
three methodologies represent different chemical components of the sample. (JAS) 

EC-220 Section 4.4 .2 , Change text, "Because hexavalent chromium was not detected in media other than water (i .e. sediment) ... ". As written, Comment accepted. The text will be clarified to state which media were analyzed for 
p. 4-23, 2nd the text implies that hexavalent chromium was not detected in biota ti ssue; however, this analysis was not performed. hexavalent chromium. 
paragraph, (JAS) 
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Comment Response 
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Chromium 

EC-22 1 Section 4.4 .2, The text does not include a bu llet for the discussion of strontium-90 detection in seeps. Please include this in the text . Comment noted. The cited data are historical data that did not originate from this project. 
p. 4-23, bullets, (JAS) Seep sampling was not perfonned as part of the 100/300 Area Component effort. 

Strontium 

EC-222 Section 4.4 .2, This section discusses aquatic media but does not define/describe aquifer tubes, pore water, seeps, and the collection Comment noted. Sampling and analysis methods are documented in the Sampling and 
p. 4-22-4-23 approach for surface water. Add a few sentences to help the reader understand the differences between these media types. Analysis Plan for the JOO Area and 300 Area Component of the RCBRA. The SAP will be 

Also, collection methods should be described brieny for sediments, macroinvertebrates, plants, clams, and fish . If they are cited , where appropriate. 
given elsewhere in the document, please refer the reader, in thi s section, to the appropriate section of the document. Please 
do not ask the reader to go to another document for the definit ions. (BR) 

EC-223 Section 4.4.2, "Figures 4-24 through 4-32" should be "Figures 4-12 through 4-17 and Figures 4-22 through 4-24." (DD) Comment accepted. 
p. 4-23 , 3"' 
paragraph 

EC-224 Section 4.4 .2, Typical units for total U in surface water are mg/L , not mg/kg (e.g., Figure 4-50). (DD) Comment noted. Figure 4-50 denotes units of mg/L for total calculated uranium in water. 
p. 4-25, bullet I 

EC-225 Section 4.4.2, Units for total U in pore water here should be mg/L, not µg/L ( e.g., Figure 4-50). (DD) Comment noted . Figure 4-50 denotes units of mg/L for total calculated uranium in water. 
p. 4-25 , bullet 2 

EC-226 Section 4.4 .2, Looks like max total U in seeps is about 0.6 mg/L, not "29.8 mg/kg" (Figure 4-50). (DD) Comment noted . Figure 4-50 denotes units of mg/L and a maximum value of - 0.6 mg/L 
p. 4-25 , bullet 3 for total calculated uranium in water. 

EC-227 Section 4.4 .2, The concentration for total uranium in surface water is given as a range from 0.0002 mg/kg to 0. 116 mg/kg. Please check Comment accepted. 
p. 4-25 , Surface the units. Are these supposed to be mg/L? Correct if necessary. (BR) 

water 

EC-228 Section 4.4.2, The text states "All other detected concentrations of uranium-23 8 were less than 2.5 pCi/L." Are the units correct? The Comment accepted . 
p. 4-26, last rest of the paragraph uses units of pCi/g. Please correct. (BR) 
sentence for 
sediments 

EC-229 Section 4.4 .2, Total U in fish is non-detect (by Figure 4-58) but was detected in 27.7% of fish samples (by Table 4-23). Please reconcile. Comment accepted. 
p. 4-26 , bullet 1 Text and Figure 4-66 indicate that U-233/234 was not detected in fish, but Table 4-23 indicates a 27.7% detect rate. Please 

(fish) reconcile. Figu re 4-82 indicates that U-235 was not detected in fish, but text and Table 4-23 indicate an 8.5% detect rate. 
Please reconcile. Figure 4-94 indicates that U-238 was not detected in fish, but text and Table 4-23 indicate a 26.9% 
detect rate. Please reconcile. (DD) 

EC-230 Section 4.4 .2, Units for total U in clams are mg/kg, not pCi/g (Figure 4-58). (DD) Comment noted. Figure 4-58 depicts ti ssue concentrations for total calculated uranium in 
p. 4-26, bullet 2 mg/kg. 

(clams) 

EC-231 Section 4.4 .2, Units for total U in macro inverts are mg/kg, not pCi/g (Figure 4-58).(DD) Comment noted. Figure 4-58 deptics tissue concentrations for total calculated uranium in 
p. 4-26, bullet 3 mg/kg. 
(macroinverts) 

EC-232 Section 4.4 .2, Regarding linear regressions in Tables 4-24 to 4-26, was a statistical adjustment (e.g., Bonferroni) applied to contro l the Comment accepted . Bonferroni adjustments are not planned for Draft B because is more X 
p. 4-26 , 2nd overall Type I error rate? These "significant regressions" could be expected by chance alone (Stevens, 1986; Suter, 1996). focused li st of CO PCs is envisioned, but impacts of alpha adj ustment wi ll be discussed 
paragraph Also, in general, the r2 values are relatively low, indicating that only a small part of the variance in COPC tissue with regards tp the biological or ecological significance of the res ults. Regressions in Draft 

concentration is explained by the fitted regression. Why is "n" so small for Hg (Table 4-24) and Sn (Table 4-25)? (DD) A were based on detected values, thus "n" varied with detection frequency . 

EC-233 Section 4.4.4, As provided, the time trend plots are not meaningful to the reviewer. It is difficult for the reviewer to interpret Comment accepted. Draft B will include an expanded assessment of groundwater. 
p. 4-27. general, groundwater trends without knowing which wells are being discussed (i.e. well name) and understanding the regime in 

which these wells operate. For example, many of these areas contain pump and treat systems including extraction and 
injection wells that affect contaminant concentrations in the monitoring wells. There are also river stage effects that affect 
contaminant concentrations. Without understanding these effects, knowing the location of the wells, and understanding 
how and when these wells were sampled, it is difficult to draw conclusions from the data. It would be helpful if the text 
would provide interpretations of any observed trends. (JAS) 
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EC-234 Section 4.4.4 , 
p. 4-28, 2nd 

Please specify that uranium in Figures 4-124 to 4-127 is "total uranium" (if this is the case). (DD) Comment accepted . Data points are for inorganic uranium, wh ich will be denoted . 

paragraph 

EC-235 Section 4.5.2, Regarding Figure 4-128 , please add MVUE to figure legend key and complete sentence on Shapiro Wilk test. (DD) Comment noted . Draft B will employ a revised Tri-Party approved protocol for statistical X 
p. 4-29, 2nd ca lculations of representative concentrations. 
paragraph 

EC-236 Section 4.5.3, Regarding Table 4-28 "All Detects [N=3,4)" and "All Detects [N~5)," why is the max value used for UCL in some cases Comment noted . Draft B will employ a revi sed Tri -Party approved protocol for stati stical X 
p. 4-30, 5th fo r biota, soil, and water? This is inconsistent with Figure 4-128. calculations of representative concentrations. Figure 4-128 neglected to include a 
paragraph Regarding Tab le 4-28 " Value" column, why is "All Non-detects" listed? Does this imply that no representative comparison of the calculated UCL to the mean - if UCL> I 00 time the mean then the 

concentration was calculated? lf so, thi s is again inconsistent with Figure 4-128. (DD) maximum was used instead. Draft A included some analy tes where the representative 
concentration was calculated with a ll non-detects. 

EC-237 Section 4.6, Please note that because dosimeters measure only gamma emitters, thi s is not the complete external dose (i.e., beta emitters Comment accepted. 
p. 4-30, 6th contribute to external dose too). (DD) 
paragraph 

EC-238 Section 4.6, Specify the statistical test used to evaluate external dosimetry across si tes (upland, riparian) and categories (operational, Comment accepted. 
p. 4-31 , 2nd reference). (DD) 
paragraph 

EC-239 Section 4, Please include label s on the x-axis (hrn1) of these figures indicating the locations of the reactor areas. This would help Comment accepted . A legend or other indicator of HRM correlation with reactor area will 
Figures showing with interpretation of the data. (JAS) be provided in the revised document. 
concentration by 

HRM 

EC-240 Chapter 4 figures, Several figures are box plots showi ng reference and operational areas. These figures may lead readers to make Comment partially accepted. Draft B will include revised protocols for data analysis, and X 
general compari sons between reference and operational areas as if the two should be compared statistically. However, the inc lude an explanation of how plots and analyses wi ll be used to draw conclusions 

judgmental nature of sampling makes such comparisons questionable. Judgmental sampling is done on the premise that regarding contaminants. The gradient analysis evaluates data pooled into groups; the 
worst case locations are identified and included. It does not have a statistical basis. In these cases, consideration of the reference s ite comparison evaluates pooled data and site-specific results. Samples collected 
high outliers becomes important. For example, on Figure 4-20, the high sediment chromium concentrations cannot be for RCBRA are meant to be representative of various kinds of waste sites and 
overlooked - they exceed cleanup criteria for soi l, suggesting that there should be remedial action in the locati ons with the contaminants. The plots allow one to compare concentrations between and within various 
high detects. (This is also true for urani um, for example on Figure 4-90). data groups. Statistical analyses of these data provide one objective way to identify 

Eco logy has cons istent ly requested statistically-based sampl ing. contaminant trends and the potential for variations in exposure . One needs to review all of 

Ecology previously had the following comment about the s.tatistical methodology when provided in an early draft form : 
the data obtained for the project and compare it to other inforn1ation available. 

"In cases where hot spots are suspected, OSWER 9285.6- 10 (p. 3, para 3, 

http://www.hru1ford.gov/dqo/ training/ucl.pdD recommends stratified random sampling (not simply, "statistical 
analyses based on stratification") in order to avoid mixing of samples across different populations. As the Neptune 
response notes, the assumption of random sampling applies to all methods described in this OSWER guidance for 
calcu lating UCL (including bootstrap). Therefore, if sample co llection is not conducted randomly, this shou ld be 
acknowledged as a source of bias in EPC estimates. (DD)" 

Please include an explanation in Chapter 4 that tells the reader how to use the box plots and point out that the sediment 
sampling approach did not have a statistical basis; di scuss the importance of the high values in the context of judgmental 
sampling. (BR) 

EC-241 Figure 4-2, Please add a key for the sy mbols. (BR) Comment accepted. 
p. 4-34 

EC-242 Figure 4-6, Provide an explanation for NA in the legend or re-label the data to make thi s category clear. (BR) Comment accepted. 
p. 4-10 and all 

fi gures in Chapter 
4 with NA 

EC-243 Figure 4-9, The figure shows extremely high concentrations of hexavalent chromium in the BC area in aq ui fer tubes as recently as Comment noted . Nature and extent discussions in Draft B will include an expanded 
p. 4-38 2004. It also appears that surface water may exceed the 10 µg/L criterion. It is curious that the aquifer tubes used in this assessment of groundwater. 

study did not capture Cr(Vl) in any of the downstream areas including D area. Discuss this aspect in the text. (BR) 
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EC-244 Figure 4- 12, p. 4- The figures show that macro-invertebrate chromium is not high where pore water Cr is high. Discuss in the document the Comment noted. These observations are documented in Section 6 of the Draft A report 
40 and Figure 4-15, macro-invertebrate presence/absence at river mile I 0. Also discuss possible exp lanations for the higher Cr tissue 

p. 4-4 1 concentration at river mile 5 than elsewhere. (BR) 

EC-245 Figure 4-28 , p. 4- It is not clear in this figure if periphyton and mi l foi l are included as aquatic vegetation . Please add text in the document to Comment accepted. Periphyton and mil foil have subsequently been grouped as "aquatic 
48 address periphyton and milfoil. Periphyton and milfoil have some of the highest concentrations of metals amongst the vegetation." 

biotic media in the GiSdT database. (BR) 

EC-246 Figures 4-1 18 - 4- The symbols in the figures are not clearly described. The note "Markers denote different sampling locations in proximity Comment accepted. 
127, to the HRM listed on the y-axis" is hard to interpret. Please provide a clear legend for the symbols. (BR) 

p. 4-99 - 4- I 03 

EC-247 Table 4-2, The table states that method 8270A is needed to evaluate the risk from TPH constituents. However, no upland/riparian Comment noted. The rationale for methods selected for each location was presented in the 
p. 4- 108 , Indicator tissues or near-shore aquatic tissue samples appear to have been tested for TPHs (i .e.; method 418.1, WTPH-G and DQO report and SAP. 

Contaminants WTPH-D). lfit is necessary to determine the ri sk from TPHs, then TPHs shou ld have been analyzed . Please explain why 
co lumn, 10"' row no samples within Table 4-2 were tested for TPI-1 contamination. (NSJ) 

EC-248 Table 4-6, In order to make this information more useful and clear, the "Count of Resu lts" needs to be expanded to list how many Comment accepted .. 
p. 4-11 5, Count of actual "samples" were affected by the specified number of unusable results. For exaJTiple, the 8,482 results that were 

Results col umn categorized with a "6" Usability Code, came from "X" number of samples. Since many analytical methods are capable of 
detecting several different constituents, the term "results" can be interpreted in different ways . Were 8,482 samples 
categorized with a 6 Usability Code, or were 8,482 constituents categorized with a 6 Usability Code? Please also provide 
what types of samples were affected for each Usabi li ty Code (i.e.; tissue, so il , al l types, etc.). Also, list what percentage of 
the total sample population for the RCBRA have been categorized into each Usability Code (i.e.; Not-Usable for the 
RCBRA). (NSJ) 

EC-249 Table 4-6, 425 results have been categorized as Usability Code 2. This code is described as being a method used for analysis was Comment accepted. Methods deemed as "inappropriate" were those not specified in the X 
p. 4-115 , Usability inappropriate for the analyte evaluated. Sampling and Analysis Plan. Many resul ts denoted with Usability Code 2 originated from 

Code 2 Define how the term " inappropriate" is being applied . Does it mean that the method used was not approved in the data sources not associated with the project-specific I 00/300 RC BRA sampling and 

Sampling and Analysis Plan? Since laboratori es are instructed as to which methods to use for analyzing the project analysis plan and data collection effort. 

supplied samples, why were so many inappropriate methods requested by the project? Please provide a more complete Mercury results flagged with Usability Code 2 from the RCBRA dataset were those 
description which defines the inappropriate use of analytical methods within the text. (NS.I) resulting from metals suite analyses - parent samples were analyzed using appropriate 

mercury analysis method specified in the SAP. The Usabili ty Code for these samples will 
be changed to reflect that whi le metals suite results for mercury are unusable, results are 
reported under the preferred method . 

EC-250 Table 4-6, 8,482 resul ts have been categorized as Usabi lity Code 6. This code pertains to the results from the 100-B/C Pilot Project Comment noted . The I 00-B/C Pi lot Project reported both undecayed and decayed results X 
p. 4-1 15, Usability that were mathematically decayed to the analysis dates for that project. Decayed resu lts are not applicable to RCRBA. for the same sample . Undecayed values from th is data source were retained for use in the 

Code6 It is possible to re-calculate decayed results back to the undecayed, original values? Please do so, and make the 8,482 100- 100-300 Area assessment, while decayed values were omitted. Undecayed results only 

B/C Project resul ts usable for the RCRBA. (NSJ) were used in the risk evaluation. 

EC-251 Table 4-6, 207 results have been categorized as Usability Code 7. This code pertains to data qualified as "R" by laboratory, reviewer, Comment noted . Laboratory rejected ("R" qualified) results are declared unusable above 
p. 4-115, Usability or validator. all other usability criteria. 

Code 7 Do any of these 207 results duplicate any of the 425 results that have been categorized with Usability Code 2 
(lnappropriate analytical method)? (NSJ) 

EC-252 Table 4-6, 6,098 results have been categorized as Usability Code 8. This code pertains to missing units of analytical resu lts. Comment accepted. Results flagged with Usability Code 8 (missing units) originated from X 
p. 4-11 5, Usability Investigating the data package more thoroughly could result in determ ining the missing units. Please re-evaluate these datasets provided from outside contractors (e.g., Columbia River Component database, 

Code 8 6,098 results by reviewing the pertinent data packages or by contacting the analytical laboratories which provided the historical documentation, PNNL files). Additional verification wi ll be perfonned to the 

results. (NSJ) extent feasible to determi ne if the analytical units can be obtained prior to inclusion in (or 
exclusion from) Draft B. This issue has been reconci led for several CVP/RSVP results. 

EC-253 Table 4-6, 1,029 resu lts have been categorized as Usability Code 9. This indicates that the result is for a laboratory equipment blank, Comment noted. Only relevant media results are used in exposure and risk calculations. 
p. 4-115 , Usability not RCBRA investigation sample. Results from the analysis of equipment blanks are not utilized in the risk assessment. 

Code 9 Why was this category necessary? Weren't these 1,029 laboratory equipment blanks properly labeled as such? If they 
weren't mislabeled, then this Usability Code should not be needed. However, if these equipment blanks were improperly 
labeled as samples, state this in the Usabilitv Code description. In addition to that, please be prepared to provide evidence 
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that improper labeling of the laboratory eq uipment blank occurred. (NSJ) 

EC-254 Table 4-6, 15,897 results have been categorized as Usability Code 11. Thi s indicates that the sample has another result fo r the same Comment noted. Several analytes, such as PAHs are commonly reported by more than one 
p. 4-11 5, Usabi lity analyte using a more preferred analytical method . method . Also note that many of the sample results have been collected by other Hanford 

Code 11 I 5,897 samples are a tremendous amount to be basically double analyzed by a project. Please provide a few specific and non-Hanford projects, not just RC BRA 

examples of when this occurred. Also, are any of there samples also categorized into Usability Code 2 (i nappropriate 
analytical method)? (NSJ) 

EC-255 Table 4-6, 9 resul ts have been categorized as Usabili ty Code 12. This ind icates that the lab was not authori zed to perfom1 thi s Comment accepted. The Usabil ity Code will be upd ated to indicate that samples X 
p. 4-1 15, Usabi lity analysis for Hanford samples. underwent subsequent analyses by a qualifi ed laboratory. 

Code 12 This is interesting, since laboratories only do the analyses that have been requested of them by the project who supplied 
the samples. Furthennore, were there any QNQC issues with these 9 samples, or is the data usable? lfno quality issues 
were found , the results should be evaluated by the RCBRA. (NSJ) 

EC-256 Table 4-6, 7,672 results have been categorized at Usa bility Code 13. These results are considered not usable because they are ISRM Comment noted . 
p. 4-116, Usabil ity treatment samples. The detailed description states that the result is reported treatment for ISRM injection well . The result 

Code 13 not comparable to groundwater monitoring or sample data. This description is confusing. Please revise the text to 
improve clarity . (NSJ) 

EC-257 Table 4-6, 1,0 13 results have been categorized as Usabil ity Code 15. This indicates that the reported results are in molar uni ts, and Comment accepted. The Usability Code will be updated to indicate that sodium dithionate X 
p. 4-1 I 6, Usabi lity therefore not useable for the risk assessment. resu lts are not releva nt to the ri sk assessment process . 

Code 15 It should be possible for these results to be converted from molar uni ts to usable units, if the necessary sample infom1ation 
is obtained from the data reports (i.e., sample size, dilution, etc .) Please re-evaluate these 1,0 13 samples and provide 
justification for ones any which cannot be mathematically recalculated. (NSJ) · 

EC-258 Table 4-6, 7,036 results have been categorized as Usability Code 16. This indicates that the result was reported by more than one Comment noted. Code 16 indicates that the same result (duplication of sample ID, COPC, 
p. 4-1 I 6, Usabili ty data source. Resul ts from preferred data source was retained as usable in the database. method, result) is reported from more than one data source, whereas Code 11 indicates that 

Code 16 Please explain how Usability Code 16 is different from Usabi li ty Code 11. (# 11 : Analytical results fo r analyte ge nerated a given COPC was analyzed in a single sample by more than one method. These codes are 

by more than one method . Preferred method is retained in the database.) Do any of the 7,036 results in Usabi lity Code 16 uniq ue to each situation and can not be consolidated. 

duplicate any of the 15,897 resul ts categorized into Usability Code 11 ? (NSJ) 

EC-259 Table 4-6 , 36 results have been categorized as Usability Code 19. This indicates that there is uncertainty due to ongoing Comment noted. This Code pertains to samples that are under going data quality 
p. 4-116, Usability investigation. Thi s description is unclear. Please provide a more detailed description within the text. (NSJ) investigation. Results were not known at the time of Draft A publication. 

Code 19 

EC-260 Table 4-6, 988 results have been categorized as Usabi lity Code 23. This indicates that the sample has another result for the same Comment accepted. Where overlap exists with Code 16, Code 23 will be repl aced wi th 
p. 4-116, Usability analyte with more complete infonnation. Code 16. 

Code 23 This description appears to be similar to Usability Codes 11 and 16. Please explain the red undancy. (NSJ) 

EC-261 Table 4-6, 1,480 results have been categorized as Usabi li ty Code 24. This indicates that the sample has an identical result for the Comment accepted. Results qualified as Code 24 may be more appropriately grouped as 
p. 4-1 I 6, Usabili ty same analyte. Code 11 or I 6. Revisions to the document wi ll resolve this discrepancy. 

Code 24 Why were so many samples double-analyzed fo r this project? (NSJ) 

EC-262 Table 4-6, The tabl e shows that a total of 54,979 results have been categorized as unusable. What percentage is this of the total data Comment accepted . Of the RCBRA-collected results, 7 % of all data points collected for 
p. 4-116, Total population of the RCBRA? (NSJ) the RCBRA assessment were declared unuseable. Of data from remaining sources (100-

NR-2, BC Pilot, and "other" data sources) 19 % were declared unusable. 

RCBRA: 

usable = I 03 ,602 

not usable= 81 46 

NON-RCBRA: 

usable= 219,693 

not usable = 52,055 
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EC-263 Table 4-8 , As an observation, there is justification for including PCBs in the risk assessment. PCBs were detected in MIS samples. Comment accepted . 
p. 4-118 This is evidence that these constituents are important in the River Corridor. There is more evidence from CVP/RSVP 

detects listed on Table 4-9, and the exceedance of background values given on Table 4- 13. Retain PCBs in the risk 
assessment. (BR) 

EC-264 Chapter 5, General Ecology requires evaluation of Unrest ricted Use as defined in WAC 173-340 (2001). For soils, refer to WAC 173-340- Comment accepted . The MTCA append ix will include comparisons of site concentrations X 
740, and-720 for groundwate r. Add this as a risk scenario. Include the parameters on Table 5-8 . For some of the with default MTCA (200 I) screening leve ls developed consistent with WAC 173-340-700 
parameters refer to previous Ecology comments for the Human Health Risk Calculations handout provided in November through -750. 
2006: 

"Consistent with WAC 173-340-740, equations 740-1 and 740-2, Ecology will use results based on soil ingestion rates of 
200 mg/kg, exposure frequencies of365 days/y, and chi ld body weight of 16 kg, or val ues more conservative than these. 
WAC equations 740-1 and 740-2 use parameters for children - in combination these yield more conservative resul ts than 
adult parameters." 

"Consistent with WAC 173-340-750, equations 750-1 and 750-2, Ecology will use results based on inhalation rates of 10 
m3/day (noncarcinogens) and 20 m3/day (carcinogens), exposure frequencies of 365 days/y, and child body weight of I 6 
kg, or values more conservative than these. For noncarcinogens WAC equation 750-1 uses parameters for children - in 
combination these yield more conservative results than adult ·parameters. However, for carcinogens (WAC equation 750-
2) the adult parameters (incl uding a breathing rate of20 m3/day) yield more conservative results than the child 
parameters." 

"The text states 'In Section 3.2.2.4 of th is guidance, EPA recommends that absorption of metals from soi l not be 
quanti lied with generic ABSGJ values if a metal-specific value is unavailable. Therefore, dermal absorption from soil is 
only quantified for those metals for which EPA provides a value in Exhibit 3-4. Also in accord with EPA guidance 
(2004 ), dermal absorption of VOCs from soil is not quantified.' These statements are not consistent with WAC 173-340-
740 equati on 740-4, for which the default ABSG1 value is 0.0 I for inorganics; fo r organics with a vapor pressure > 
benzene's v.p. the default value is 0.0005. WAC 173-340 requires in general that more conservative values be used when 
available, so the specific values given above can be replaced with more conservative values. However, total omission of 
contaminants is not consistent with WAC 173-340." 

"For a soil adherence factor Ecology will use results based on a value of0.2 mg/cm2
, consistent with Equations 740-4 and 

740-5 in WAC 173-340." 

"Ecology will use results calculated with the default values in Equations 740-4 and 740-5 in WAC 173-340, or more 
conservative values when avai lable. Many of the values in Table 13 are less conservative than the WAC 173-340 default 
values." 

"The RME value given for water ingestion for children is 0.9 L/day. To be consistent with WAC 173-340-720 Equation 
720- 1 Ecology will use results calculated with drinking water ingestion rates of I L/day for noncarcinogenic chemicals, 
along with other child exposure factors including EF of 365 days/y and BW of 16 kg." (BR) 

EC-265 ·section 5.2.1, An alternat ive to the problem of including every exposure scena rio of interest is to use a "unit dose/risk" approach, in Comment noted. 
p. 5-2, General which all exposure pathways are identified, a dose/risk per unit exposure parameter is calculated, and then a spreadsheet is 

provided where the exposure parameters for each pathway can be entered and the total dose calculated. For example, 
determine the dose/risk per gram of fish ingested , the dose/risk per gram of soi l ingested, the dose/risk per hour for 
external radiation, etc ... and include these values on a spreadsheet; then the user can enter the number of grams of fish 
ingested per year, the number of grams of soi l ingested per year, the number of hours spent on the site per year, etc ... ; and 
finally the spreadsheet will calculate the total dose/risk. This idea eliminates the need to have agreement on exposure 
scenarios. (SV) 

EC-266 Section 5.2.1, Given enough time, land use will be unrestri cted/unpredictable, and USDOE institutional controls will disappear. Comment noted . 
p. 5-2, 3'd Therefore, conservative scenarios (e.g., residential) may occur at some undefined future time. (DD) 
paragraph 

EC-267 Section 5.2.1 , Regarding Table 5-1 footnote # 1, RAGS (EPA., 1989) indicates that dermal absorption of airborne chemicals (nonrad and Comment noted . Footnote #1 will be added for "Riparian Soil" and "Near Shore 
p. 5-2, 4 th rad) is not an important route of uptake with the exception of airborne tritiated water vapor. Regarding Table 5-1, why is Sediment". Sweat lodge ingestion is included because an additional I L/day of water is 
paragraph footnote# I missing on dermal absorption under "Riparian Soil" and "Near Shore Sediment" scenarios? Re: Table 5-1 part of the sweat lodge activity described in Harris and Harper (2004 ). 

under "Seeps and River Water," why is sweat lodge ingestion included, since inhalation and dermal exposure are the 
CTU1R sweat lodge pathways? (DD) 
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EC-268 Section S.2.2, Summing risks from remediated waste soi l sites and unremediated groundwater confounds interpretation of total risk and Comment accepted . The text states that summing risks for all exposure media is desirable X 
p. S-4, 2nd seems inconsistent with the purpose stated here (i .e., " to evaluate the adequacy of soil remediation efforts at individual in principle, although this was not perfonned for Draft A. An introductory sentence will be 
paragraph waste sites"). (DD) added to paragraph indicating ri sks were not summed across soil and groundwater media. 

Although evaluation of the adequacy of soil remediation efforts at individual waste sites 
was one of the primary purposes of the assessment, it was not the sole purpose. 
Assessment of risk across all exposure media for an exposure scenario is also a purpose of 
the assessment because this supports broader risk management decisions. 

EC-269 Section S.3.1, Sculpin are used in calculations for the fish ingestion pathway, yet sculpin are not food fi sh. As noted in the report, their Comment accepted . The proposed use of sculpin for the human health assessment was X 
p. 5-S, Number 3 home range is near the shoreline where contaminants may be more concentrated, and use of sculpin data will likely grossly based on stakeholder workshop discussions. However, existing data for salmon and other 

overestimate risk from the human fish ingestion pathway. Non-edible fish can be used to evaluate ecological risk, but it is species will be utilized in the risk assessment to evaluate risk from fish ingestion .. 
not appropriate to use non-edible fish to evaluate human health risk. (SVJ 

EC-270 Section S.3.2.1, Please define the terms "broad area" and " local area" more thoroughly. This could be done in a glossary of terms, or these Comment accepted . 
p. 5-6- S-10 tenns could be replaced by " reactor area" and "waste site area." (BR) 

General 

EC-27 1 Section 5.3.2, The complexity/uncertainty of the basement excavation model detracts from its utility. (DD) Comment noted. See response to Comment EC-272. X 
p. S-7, 2nd 
paragraph 

EC-272 Section S.3.2.1, p. Ecology does not accept the assumptions used in the basement scenario. Ecology requires consideration of the Comment accepted . The basement excavation mixing model will be eliminated from the X 
S-7, bullet 2 concentration of the residual contamination in the soi l consistent with WAC 173-340 (2001) Umestricted Use. No risk assessment. 

assumptions about the size or orientation of the basement or excavation are appl ied for evaluating umestricted use in WAC 
173-340-740, -74 7 (2001 ). In rea li ty, the dimensions of the residual contamination zone are completely unknown. The 
assumptions presented in this section are completely speculative (the ratio of contaminated soil to backfill, the volume of 
so il removed, the area over which soil is spread, etc.). It appears that the assumptions are not conservative (for instance, a 
16 ft x 33 ft basement is small). Ecology inade the fo llowing review comment for the Human Health Risk Calculations 
Handout ( 12/14/06): 

"The approach involves assuming a basement area, a slope for the bathtub ring, and a mixing ratio for excavated soi l to 
backfill. This introduces significant uncertainty, as all of these assumptions are very debatable. Instead, the approach 
should involve assuming that the entire basement is dug into the bathtub ring. This is justifiable for both small and large 
waste sites, because the width, depth, and slope of the bathtub rings are not known. No backfill should be assumed to be 
mixed with the contaminated material. To obtain a measure of conservatism for this approach, a comparison should be 
made between the CVP concentrations and the 2001 WAC 173-340-740 and -747 Standard Method B or Modified Method 
B (for Cr (VI)) values for protection of groundwater and direct contact pathways. This way the risk conclusions can be 
compared with conclusions that would be drawn from using the risk-based WAC 173-340 concentrations." 

This comment has not been addressed . 

Ecology requires evaluation of unrestricted use for non-radionuclides and uranium consistent with WAC 173-340-740 
and-747 (200 1). (BR) 

EC-273 Section S.3.2.1, The basement excavation model is unnecessarily complicated. The complication arises from an attempt to model the Comment noted. See response to Comment EC-272. X 
p S-7 thru S-9, mixture of contaminated and backfill soil, which is approximately a I : 1 mixture, and to address the uncertainties 

General associated with backfill concentrations. It would be much simpler to just assume the excavated vol ume contains all 
contaminated "bathtub ring" soi l, which might lead to a small overestimate (factor of2) from this pathway. (SV) 

EC-274 Section 5.3.2.1, Note that extrapolating results from remediated waste sites to unremediated waste sites will introduce additional Comment accepted. The statement about extrapolating risks to unremediated sites will be X 
p. S-9, l '' uncertainty into the interpretation. (DD) deleted . 
paragraph 

EC-275 Section 5.3.2. 1, The text states, "The second issue is how to represent the concentrations of constituents that were not analyzed in the CVP Comment partially accepted. The text of the report here is incorrect. Contaminant X 
P- 5-9, 3'd samples . .. Hanford site background data have been selected to represent the concentrations of metals and radionuclides concentration data from the Operational Area RCBRA MIS samples, not Hanford 
paragraph that were not analyzed for in shallow- and deep-zone verification samples." background, were used to represent concentrations for constituents in analytical suites that 

It is not acceptable to assume background concentrations for contaminants that were not analyzed in the soils. This were not requested for the verification samples at a remediated waste site. The practical 

approach is not based on a technique that has widespread acceptance and does not err on behalf of protection of human outcome of this approach is that soi l exposure point concentrations at every waste site will 

health and the envirorunent (see WAC l 73-340-702(16Xb )(i) and (iv)). The CVPs are not a complete source of data so the be equivalent to those in Operational Area surface soil for analytes unsampled in the CVP 
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gaps must be clearly indicated . State instead what was possible with the CVP data and stress the uncertainty that results process. The approach for using surrogate data will be presented and justified more clearly 
from the missing data. (BR) in Draft B. Additional discussion of this issue will be included in the uncertainty analysis. 

Provide much clearer justification in Draft B for why we need to standardize analytes 
across waste sites in an Operating Area. Otherwise, risks at some waste sites can be much 
higher than at others, even though the risk-driving analytes may be present at near-
background concentrations. Add a discussion to the Uncertainty Analysis of how selection 
of analytical suites used in the CVP sampling was based on process knowledge and/or prior 
sampling. There's still a chance that some relevant suite was mistakenly excluded at a site. 

EC-276 Section 5.3.4, The text discusses a comparison with background but does not tell the reader where to look to find the data and the Comment accepted. A reference to the section of the report discussing background 
p. 5-11, last comparison so that the reader can verify what is stated. Please include a citation of the table, figure, or text that covers the comparisons will be added . 

paragraph of page comparison. (BR) 

EC-277 Section 5.3.4, "Figure 5-1" should be "Table 5- 1." (DD) Comment accepted. The reference will be corrected. 
p. 5- 12, 2nd 

paragraph 

EC-278 Section 5.3.5, A simpler model than PEF to calculate [EPC air] uses a constant for mass loading of particles in air (WDOH, 1997). For Comment noted. The simpler model is more appropriate for a screeni ng assessment than a 
p. 5-l2,3'J example: [EPC air] in mg/m3 air=(mg/kg soil)(! E-7 kg soil/1113 air). (DD) baseline risk assessment. 
paragraph 

EC-279 Section 5.3.6, 
p. 5-14, 7"' 

Note that because groundwater is largely unremediated, relatively high groundwater risks would be expected . (DD) Comment noted. This is addressed in the discussion of risk assessment results. 

paragraph 

EC-280 Section 5.3.7, The use of groundwater concentrations as a substitute for river water concentrations is not appropriate, as this will grossly Comment accepted. 
p. 5-15, General over estimate risk associated with river water pathways. There is plenty of river water data that can be used. 

ln particular, substitution of groundwater for river water in the sweat lodge scenario will likely grossly overestimate risk 
from this pathway. 

The reason given for not using river water data is that these data are mostly from special studies (intended to find 
maximum concentrations) that likely do not reflect nom1al mixing conditions where groundwater entering the river is 
rapidly diluted. This implies that the concern is that these surface water data will over estimate normal river water 
concentrations. Yet, using groundwater as a substitute will even more so grossly over estimate river water concentrations. 
(SV) 

EC-281 Section 5.3.6, Correct reference from DOE/RL-96-91 to DOE/RL-96-61. (JAS) Comment accepted. 
p. 5-15, I" 
paragraph 

EC-282 Section 5.3.8, The text states, " VOCs were not among the detected organic chemicals, although other groundwater sampling has Comment accepted. The protocol was written prior to discovering that VOCs were not 
p. 5- 15, I" indicated the presence of VOCs at certain locations in the I 00 Area and 300 Area. Therefore, whi le the protocol described among the detected organic chemicals in groundwater. The text was retained so that the 

paragraph of in the following paragraphs is established for estimating VOC concentrations in indoor air, it has not been implemented in proposed protocol could be reviewed and documented for use in future assessments. 
section this risk assessment." The document goes on to describe the protocol that has not been used . Please clarify in the text the 

purpose of including the protocol, or considering eliminating it. (BR) 

EC-283 Section 5.3.8, Why include the VOC indoor air protocol if it is not included in this risk assessment? The document is large enough Comment accepted 
p. 5-l5,3'd already. (DD) 
paragraph 

EC-284 Section 5.3.9, Discuss any experimental data that support the equations used to calculate air concentrations for the sweat lodge pathway. Comment partially accepted . At a min imum, a qualitative analysis of uncertainty in the 
p. 5-1 7-5-18, Exposure point concentrations in most of the other media discussed in Section 5.3 are based on measured sample analysis sweat lodge dernial and inhalation pathways will be provided. The authors of the CTUIR 

General or on measured transfer/uptake factors from the literature. The sweat lodge air concentrations appear unique in that they scenario will be contacted and asked about the availability of any experimental data. 
are not based on any measured data, and thus should be considered to have a high degree of uncertainty. Yet, uncertainty 
of the sweat lodge scenario is missing from the uncertainty analysis presented in section 5.7.9.2. Please include it. (SV) 

EC-285 Section 5.3.9, In the EPC air equation, " In (p*)" should simply be "p• ," according to Equation 14 in Harris and Harper (2004). (DD) Comment accepted . The equation will be rewritten with the second tern, expressed as 
p. 5-18, 2'"' EXP(lnp*). The error noted in this comment was limited to the report text; the equation 
paragraph was implemented correctly in the risk assessment calculations. 
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EC-286 Section 5.3.1.2, Re: Table 5-6, units for Ba are [mg/kg chicken or egg per mg/d) (not per mg/kg soi l). (DD) Comment accepted The units will be corrected. Transcription errors have also been found 
p. 5-21, 4th in this table resulting in the assignment of values for one metal t.o another. The table values 
paragraph will be reviewed and corrected for Draft B. 

EC-287 Section 5.3.1.2, In addition to metals and rads, include organics too. EPA (2005) recommends that chicken feed (grain) is assumed to be Comment accepted . The text will be revised to reflect the fact that rads, metals, and 
p. 5-22, I" grown at the exposure site (not store bought). (DD) organics were evaluated. The text will be revised to explain that uptake via site-grown 
paragraph grains is relatively insignificant for poultry because of their high ingestion rates of soil 

particulates. 

EC-288 Section 5.3. 1.2, 
p. 5-22, 2nd 

"EPA (J995b)" should be "EPA (2005)." (DD) Comment accepted. 

paragraph 

EC-289 Section 5.3.1.3, Regarding the equation, please explain why "EPC pen" is a function of the "EPC broad" term, since "EPC broad" relates Comment noted. As described in the text, soi l concentrations in the broad area are used to 
p. 5-23, 2nd to free ranging cattle. (DD) supplement local area soil concentrations (for a 1500 m2 area) because the area needed to 
paragraph raise fodde r for penned cattle has been defined as 2 ha. 

EC-290 Section 5.3.1.3, Re: the equation, why is "URs" not included for the EPC for penned cattle? (DD) Comment accepted . The text will be revised to better explain that penned cattle are 
p. 5-24, 2nd assumed to be exposed solely via fodder grown within a 2-ha area. Penned cattle would 
paragraph have no opportunity to graze, and grazing was considered to be the activity that results in 

soil ingestion by cattle. 

EC-291 Section 5.3.1.4, As discussed in thi s section, a large amount of SESP data exist for game animals, and it appears more appropriate to use Comment accepted. A discussion of how SESP game animal data compare to modeled 
p. 5-24, General this data to calculate dose/risk from ingestion of game animals, so long as data from operational time periods is not used game animal concentrations for Hanford specific contaminants will be added to the report. 

(for example only use data post 1990 or so). 

The arguments against using SESP data are not compelling. While it is true that the game data may not be specifically 
associated with known areas of residual contamination, the data can be classified into the "broad area" category, which is 
how the game ingestion pathway is defined anyway. Further, it doesn ' t matter if the data are associated with a waste area 
or not, it is simply what the concentrations actually are in the animals. 

In addition, this reviewer has extensively looked at historical SESP game data, and so long as data prior to about 1990 are 
not used (from the operational period), there is not much difference in concentrations pre vs. post remediation (in other 
words, over the last 15 years), as most of the radiological data are below detection limits. 

This section indicates that the SESP data are used to benchmark modeled ti ssue concentrations in the uncertainty analysis. 
However, the uncertainty analysis in section 5.7.9.2 only addresses Potassium-40 (for radionuclides), which is not even a 
Hanford contaminant. Include a di scussion of how SESP game animal data compare to modeled game animal 
concentrations for Hanford spec ific contaminants. (SY) 

EC-292 Section 5.3.1.5, This section is titled Food Fish. Yet sculpin are not a food fish , and sculpin should not be modeled as such and used in the See response to Comment EC-269. X 
p. 5-25, and human health risk assessment. There is plenty of bass, whitefish, salmon, steel head, sturgeon data that should be used. 

Section 5.7.7, (SV) 
p. 5.87, General 

EC-293 Section 5.4.1, The text states, " In general, an RME estimate of risk is at the high end of a risk distribution (90 th to 99.9th percentiles), Comment partially accepted. The exact percentiles are unknown and could only be assessed 
p. 5-26 whereas the CTE estimate is associated with the mean or 50th percentile of a risk di stribution .. " by employing a fully probabilistic approach for the risk calculations. Additional text will 

Please include a statement telling the reader exactly what percentile was used for the RME, and whether the mean or be provided to provide context for the use of the CTE and RME estimates. 

median were used fo r the CTE in this risk assessment. (BR) 

EC-294 Section 5.4.2, Please clarify how RME risk, dose, and HI were calculated. For example, were relevant RME exposure factors in Table 5- Comment noted . The text of Sections 5.3 and 5.4 will be reviewed for clarity. RME risk 
p. 5-28, 4th 8 typically incorporated into the scenario and pathway specific RME estimates, along with RME media EPC? (DD) estimates were calculated using the equations described in Section 5.4, using RME values 
paragraph for exposure media concentrations and other exposure parameters . 

EC-295 Section 5 .4 .3, Re: the CTUIR inhalation rate of 1.25 m3/h (30 m3/d), previous comments have criticized this value on a metabolic basis Comment noted. The CTUIR scenario was implemented as described in Harris and Harper 
p. 5-31 , 4th (e.g., Stifelman, 2003). (DD) (2004). 
paragraph 

EC-296 Section 5.4.4, In addition to Table 5-11 (based on Exhibit 3-4 in EPA's dermal guidance, EPN540/R/99/005), several other values for Comment noted. The additional ABSd values cited at EPA's website pertain primarily to 
p. 5-32, 3"' ABSd can be found at: httir //wv-w.e[la .gov/oswer/riskassessment/ragse/index .htm . (DD) explosive organic compounds. The website will be checked for supplemental values for 
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paragraph CO PCs prior to performing calculations fo r Draft B. 

EC-297 Section 5.4.5, After a discussion with EPA (John Schaum), Equation A.17 (EPA/540/R/99/005) was found to contain an error. It should Comment accepted. EPA communication will be referenced. X 
p. 5-36, l '' read : "(Dermal/Ingestion)> I0% when Kp> I.9E-4 ABSGJ (where ABSGI is expressed as a percent). An errata may be 
paragraph issued." (DD) 

EC-298 Section 5.4.5, RAGS (EPA, 1989) indicates that dermal absorption of airborne chemicals (nonrad and rad) is not an important route of Comment accepted. The first paragraph of Section 5.4.6 will be edited to note that tritium 
p. 5-36, 7"' uptake with the exception of airborne tritiated water vapor. The inhalation dose conversion factor (DCF) for H-3 includes is an exception to the general statement that dermal uptake of radionuclides is considered 
paragraph an adjustment factor to account for dermal absorption. (DD) unimportant. 

EC-299 Section 5.4 .7, At Hanford, dose/risk assessment typically use a value of between 0.7 and 0.8 for the gamma shieldi ng factor. Use of a Comment noted. The gamma sh ielding factor value of 0.4 was chosen because of 
p. 5-38, Gamma value in this range is recommended fo r consistency with other ri sk assessments. (SV) recommendation in EPA guidance. The use ofan alternate value, such as the value of0.7 

Shield ing used as a default in RESRAD, will be explored for Draft B. The higher value may be 
appropriate for radionuclides that are hi gh-energy gamma emitters. 

EC-300 Section 5.5.1, 
p. 5-43, 7"' 

"Intensity of exposure" is more clearly described by "dose" here. (DD) Comment accepted . 

paragraph 

EC-301 Section 5.5.3, Ecology supports the EPA comments by Marcia Bai ley, D.Env., regarding mechanisms of carcinogenesis and use of Comment accepted. As di scussed in response to EPA's comment, a Science Policy Counci l 
p. 5-45 to 5-46, default age-dependent adjustment factors (ADAFs) with carcinogens having a mutagenic mode of action. Thal is, with the memorandum was reviewed and confirmed to recommend the application of the default 

General exception of vinyl chloride, ADAFs should be applied lo the other I I mutagen ic chemicals identified in Table lb in EPA' s age-dependent adjustment factors (ADAFs) to banzo(a)pyrene and other PAHs with 
2005 Supplemental Guidance (EPN630/R-03/003F). Vinyl chloride should be adjusted on a chemical-specific basis. carcinogenic potency indexed to banzo(a)pyrene. The ADAFs will be used in the 
Note too that benzo[a]pyrene should be adjusted before applying toxic ity equival ent facto rs (TEFs) to other carcinogenic assessment of chemical carcinogenic risk for child ren and the uncertainty related to this 
PAHs. Also, ADAFs need not be used with radionuclides, since FGR13 risk coefficients already include differential practice will be discussed in the Uncertainty Analysis. 
sensitivity across age (Keith Eckerman, ORNL, Email , 4/ 15/05). (DD) 

EC-302 Section 5.5.4, This section mentions that risk factors can be applied as multip liers to calculated radiation dose equivalents. Usually, Comment accepted. 
p 5-46, General however, risk factors are applied as multipliers to the radiation metric "effective dose," not "dose equivalent. " This should 

be corrected. (S V) 

EC-303 Secti on 5.5.5, The text should reflect current rad iation ten11S as defined by the ICRP. The term "effective dose equivalent" is obsolete. Comment accepted. 
p 5-47, General The correct term is "effective dose." The term "dose equivalent" is obso lete. The correct term is "equivalent dose." (SV) 

EC-304 Secti on 5.5.5, Federal Guidance 13 , used for estimating risk, is based on the latest ICRP dosimetric models; and dose coeffic ients Comment partially acc.epted. As di scussed in the Preface to FGR 13, dose coefficients in 
p 5-47, General associated with FG 13 (which can be obtained on a CD from the EPA web site) are in most cases identical to those FG R 11 and 12 "continue to be recommended fo r determining conformance with the 

tabulated in ICRP publication 72. Yet the dose coefficients in FG 11 and 12 are based on earlier and sometimes outdated radiati on protection guidance to Federal agencies issued by the President". For example, 
ICRP models. these dose coefficients are presently still employed in the RES RAD code to support 

Therefore, the EPA guidance referenced in the report is not consistent, in that it approves use of state-of-the-science compliance with DOE Order 5400.5. The comment is nevertheless accurate and the subject 

models for risk estimates, but does not approve use of these models for dose estimates. This leads to risk estimates based will be addressed in the report. 

on new models and dose estimates based on old models. 

Use ofDCFs from ICRP 72 or those associated with FG 13 represent the most current scientific information on radiation 
dose, and should be used if the intent is to present dose estimates based on current scientific knowledge. (SV) 

EC-305 Section 5.5.7, Add CalEPA and ATSDR to Tier 3 (OSWER 9285 .7-53), along with HEAST. (DD) Comment accepted . These references are described in the first paragraph of Section 5.5. l 
p. 5-48 , 5"' and will be added to the parenthetical li st in Section 5.5.7. 
paragraph 

EC-306 Section 5.5.7, Re : Figure 5-4, the third box down is unclear. Re: Figure 5-5, the second box down is unclear. Please explain . Usi ng no Comment accepted. The diagram will be revised to more clearly describe the decision logic X 
p. 5-49, 4"' value appears inappropriate before Tiers 2 and 3 have been investi gated . (DD) employed in selecting toxicity criteria. For chemicals where a Tier I toxicity criteria exists 
paragraph (for either cancer or non-cancer health effects for a particular exposure route), a lower tier 

value is not employed when a value exists. 

EC-307 Section 5.5.8, All three CDC reasons for not lowering the chi ld blood lead level threshold are weak and refutable. (DD) Comment accepted . Put a period after the statement that CDC hasn't changed their X 
p. 5-50, 2"d criterion. Remove the three reasons .. 
paragraph 

EC-308 Section 5. 5. 9, Because crystalline sili ca inhaled in the form of quartz is a known human carcinogen via an inhalation pathway, silica See response to comment EC-209. X 
p. 5-51, 2"" should not be excluded. (DD) 
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paragraph 

EC-309 Section 5.5.9, There is probably no need to discuss chloride, hexadecanoic acid, octadecanoic acid, and orthophosphate, since these are Comment accepted . 
p. 5-52 to 5-53, common metaboli tes. (DD) 

General 

EC-31 0 Section 5.6.1, The text states, "The acceptabili ty of any calculated excess cancer risk is generally evaluated relative to the target risk Comment partially accepted. Cancer risks are presented in the report as the sum of risks X 
p. 5-54, 2"" range of 10-G to 10_. described in the NCP." Please add a statement after this: However, Washington State regulations, related to both chemicals and radionuclides. The WAC citation would pertain to only the 

paragraph of WAC l 73-340-708(S)(d) and (6)(d), require that cancer risks resulting from exposure to multiple hazardous substances chemical portion of cancer risk. The requested sentence will be revised as follows : 
section and/or associated wi th exposure via multiple pathways not exceed a total excess cancer risk of Io·'. (BR) "Washington State regulations, WAC 173-340-708(S)(d) and (6)(d), req uire that cancer 

risks resulting from exposure to multiple hazardous substances and/or assoc iated with 
exposure via multiple pathways to chemical substances not exceed a total excess cancer 
risk of I 0·5_" 

EC-311 Section 5.6.1, Another chemical interaction is potentiation (e.g., effect of isopropanol on CCI, hepatotox icity). (DD) Comment noted. Although potentiation is a separate type of interaction, the consequences 
p. 5-54, 4th are similar to synergism in that the combined effect of simultaneous administration of two 
paragraph toxicants is greater than the simple sum. Differentiation of these interactions does not seem 

relevant given the highly simpli fied summary of carcinogenic effect in the risk assessment. 
' EC-312 Section 5.6.3, Please refer to Table 5-21 in this section . Note that FGR l3 radionuclide cancer risk coefficients are central estimates, Comment noted. Radionuclide cancer slope factors are cited by reference to discussions in 

p. 5-56, 2nd whereas nonradionuclide cancer slope factors are typically presented as 95% UCL. (DD) Section S.S. 
paragraph 

EC-3 13 Section 5.6.4, Note that OSWER 9200.4- 18 regards the IS mrem/y dose limit as corresponding to 3E-4 risk which is "essentially Comment accepted . 
p. 5-56, 4•h equivalent to the presumptively safe level of I E-4." (DD) 
paragraph 

EC-3 14 Section 5.6.4 , Please refer to Table 5-22 in this section. (DD) Comment noted . Radionuclide dose converson factors are cited by reference to discussions 
p. 5-56, 5th in Section S.S. 
paragraph 

EC-3 15 Secti ons 5.6.3 and The text states: "The acceptabili ty of any calculated excess cancer risk is evaluated relative to the target risk range of I E-6 Comment noted . 40CFR300.430(e) of the National Contingency Plan discusses the IE-06 X 
5.6.4, to IE-4." Clari fy how this target risk range relates to any promulgated state or federal law (not guidance) that is applicable to 1 E-04 ri sk range in relation to "known or suspected carcinogens". Because ionizing 

p 5-56 - 5-57, to radioactive materials. radiation is a known carcinogen, and because radionuclides fall under the category of 
General The text states: "The acceptability of a calculated annual dose is evaluated .. . relative to a threshold dose li mit of 15 hazardous substances addressed by CERCLA, it is appropriate to address potential 

mrem/yr". Clarify how this threshold dose limit relates to any promulgated state or federal law (not guidance) that is radionuclide risks in the context of the NCP risk range. The IS mrem/year dose limit is 

appl icable to radioactive materials. approximately correlated with a lifetime cancer risk of I E-04. 

Further, discus the fact that the threshold dose limit, and for that matter most radiation protection standards, corresponds to 
a risk that is greater than the target risk range . This leads to confusion as to which metric, risk or dose, will be used in 
decision making, as the target cleanup values for dose and risk are not consistent. 

Further, it appears that neither the target risk range nor the threshold dose limit are based on law when specifically appl ied 
to radionuclides, making it difficult to understand how the results of this report will be used for decision making. Please 
clarify. (SV) 

EC-316 Section 5.7, Re : Figure S-6a, please provide more detail on the four high detected values for Aroclor 1254 in fish ti ssue from the BC Comment noted. Additional sampling of PCBs in fish tissue has been conducted to replace 
p. 5-58, 5th Pilot project. (DD) suspect data points . 
paragraph 

EC-317 Sections S. 7, When discussing fish ingestion, include a discussion of the fact that most of the estimated fish ingestion radiation dose Comment noted. The resolution of this comment is one of our key issues - Identification of X 
p. 5-58, last comes from non-detected Am-241 , which from historical process knowledge is not a radionuclide expected to be found in CO PCs and Calculation of Exposure Concentration. 
paragraph of the 100 or 300 Areas. (SV) 

section 

EC-318 Section 5.7.1, Regarding Table 5-24, please see comment for p. ES-8, Table ES-1 (equivalent table). (DD) See response to Comment EC-51. 
p. 5-59, 6th 

paragraph 

EC-319 Section 5.7, p 5-59, Risk assessment results for the subset of naturally occurring radionuclides that are not associated with Hanford processes Comment noted . A number of other analytes included in the assessment are also unlikely to X 
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last paragraph of or operations should not be included in this report .. These results do not contribute in any way to the stated purpose of thi s be associated with Hanford processes or operations. The inclusion of these isotopes does 
section report, and they may potentially confuse a reader regarding the impacts of Hanford. (SY) provide the reader with a better understanding of the magnitude of background risks related 

to radionuclides present in soi l. 

EC-320 Section 5.7.1, The text states, "To a great extent, the range of the risk results shown in Table 5-24 are skewed by a relatively few Comment accepted. The resolution of this comment is one of our key issues- X 
p. 5-59, last remediated sites where RME risk calculations are inordinately affected by very high UCL values for certain sites." Identification ofCOPCs and Calculation of Exposure Concen tration. The representative 

paragraph of page The reader needs to see the data associated with these high sites in a table in this chapter. Include the site IDs, operational concentration calculation process planned for Draft B includes an evaluation of such cases 

area , and the concentrations of all "skewed" contaminants for each sample. The number of observations is important. If where the UCL is much larger than the mean. Draft B wi ll present the requested 

the high UCLs result from a small number of observations, state this. (BR) infonnation and explain the reason for any skewed UCLs will be discussed in the report. 

EC-321 Section 5.7.1, The first paragraph in this section, going into p 5-60, is very confusing. Please clarify. (SY) Comment accepted. The text will be edited for clarity . 
p 5-59 

EC-322 Section 5.7.1, Re : Figures 5-7, 5-10, 5-11, 5-16, and 5-19, clarify if cancer risk includes both rads and nomads. Define "operational Comment accepted . Figures and tables will be footnoted to state that cancer risks represent X 
p. 5-60, I" background" (e.g., Figure 5-7). How can this be considered background if the area was operati onal? The sentence which the sum of chemical and radionuclide risks. The term "Operational Background" will be 
paragraph mentions "behavioral assumptions" implies that RME results are a function of RME exposure factors , in addition to the revised and standardized. See also response to Comment EC-58. 

UC L for soil EPC. Please clarify. (DD) 

EC-323 Section 5.7.1, Does "operation area (no excavation)" correspond to "operational background?" (DD) Comment noted. The terms were used equivalently. The term "Operational Background" 
p. 5-61, I" will be revised and standardized. 
paragraph 

EC-324 Section 5.7.1, The text states, "The range of results shown for the Avid Angler exposure scenario pertains to the four exposure areas Comment accepted. The I 00-B/C and I 00-N areas were included in the entire I 00 Area 
p. 5-61 , 2nd to last where COPC sediment concentrations were differentiated: the 100-B/C Area, the 100-N Area, the 300 Area and the entire assessed in aggregate. This will be clarified. 

paragraph I 00 Area assessed in aggregate." 

This statement is unclear. Were the I 00-B/C and N areas counted in with the entire "100 Area assessed in aggregate"? If 
not please indicate this in the text. (BR) 

EC-325 Section 5.7.1, The text references monitoring wells and identifies them using "Well ID" (e.g. A4614) or "Well Name" (e.g. 199-N-80). Comment accepted. 
p. 5-62, 2nd It is recommended that the text consistently refer to all wells by their "Well Name" as this allows the reviewer to 
paragraph understand the location of the well. For example, the text refers to well A4614. It would be easier to understand the 

location of thi s well if the Well Name {l99-H4-I 0) was given. (JAS) 

EC-326 Section 5.7.1, It is stated that high risk for fish ingestion is an artifact of high detection limits for organics (e.g., PAHs and PCBs) and See response to Comment EC-61. 
p. 5-62, I' ' widespread levels of organics in Columbia River fi sh. Why is the latter (i .e., widespread levels of organics in fish) an 
paragraph "artifact?" (DD) 

EC-327 Section 5.7.1, It is surprising that cancer risk and radiation dose are "approximately equivalent" for soi l vs. groundwater pathways, Conm1ent accepted. This situation, if present in Draft B, will be discussed. X 
p. 5-62, 2nd considering that soil has been largely remediated, while groundwater has not. (DD) 
paragraph 

EC-328 Section 5.7.1 , Note that the MTCA Method A cleanup level for lead for unrestricted soi ls is 250 mg/kg, based on blood lead levels. Comment noted . The applicability of this requirement will be determined in the CERCLA X 
p. 5-62, 3'J (DD) vs WAC crosswalk. 
paragraph 

EC-329 Section 5.7.1, The text states, "Because soil concentrations for lead are well below the most restrictive ofEPA's soi l screening criteria, Comment partially accepted. The risk assessment will continue to use EPA approaches. X 
p. 5-62, Risks no additional evaluation of lead is included ... " The state 's limit for lead in simple waste sites (sites with only a few The MTCA appendix wi ll compare detected site concentrations of lead with the Method A 

Related to Lead ; contaminants) is 250 mg/kg (Method A). For sites with more contaminants such as Hanford si tes, the acceptable level of residential value of 250 mg/kg. 
and Section 5.7.9, lead would be no greater than 250 mg/kg. Delete the statement quoted above and replace it with the following: 

p. 5-97, top "Because the concentration of lead at site 100-F-37 is close to the state's lead criteria of 250 mg/kg (WAC 173-340 (2001) 
paragraph Method A), the ri sks associated with lead and co-contaminants were evaluated. However, because other sites had lead 

concentrations below the state and EPA criteria, they were not evaluated further for lead." 

On p. 5-97, replace the EPA limit of 400 mg/kg for lead with 250 mg/kg based on state regulations. (BR) 

EC-330 Section 5.7. 1, The last sentence describing the variability in RME results in Figure 5-7 is .unclear. Please clarify. This sentence is Comment accepted . The statement will be clarified. The risk results shown in the figures 
p. 5-63, 3nl repeated for each scenario. (DD) are ranked by CTE risk. The reason that there is variability in the RME risk results relative 
paragraph to the CTE results is attributable to the uncertainty in the estimation of95UCL values. For 

all exposure parameters except exposure concentrations, the magnitude of the difference 
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between RME and CTE va lues is constant 

EC-33 1 Section 5.7.2, p. 5- The text states, "Because the highe r "broad area" risk values arc related to beef and milk ingestion, this finding is likely See response to Comment EC-290. 
63, 4 oh paragraph due to the modeling of direct soi l ingestion by grazing cattle in the "broad area" ri sk calcu lations but not for penned cattle 

in the "local area" calculations." 

It is not clear why " local area" cattle are not allowed to ingest soil while grazing over the 2 ha on which they are penned, 
which should be the waste si te itself. This seems arbitrary. Please re-evaluate allowing the cattle to ingest waste site soil. 
(BR) 

EC-332 Section 5. 7.2, Add a definition for "operational area baseline value." ls this the same as operational background on Figure 5-8? Also, Comment accepted. The term "Operational Background" will be revi sed and standardized. 
p. 5-63, 5°' please rephrase the statement "As site risks approach the operational area baseline, the majority of the calculated risk is a The text will be edited for clarity. As waste site risk levels converge on the "operational 
paragraph. function of the same baseline conditions in surface soils." What is meant by "same baseline conditions in surface soils"? area baseline value", the proportion of risk that is attributable to surface soil concentrations 

(BR) across the Operational Area (employed in the basement excavation mixing model ) 
approaches I 00% and the contribution from waste site soils becomes negligible. In other 
words, risks from waste site specific levels of residual contamination are negligible in 
comparison with constituent concentrations that are widespread in Operational Area 
surface soil. 

EC-333 Section 5.7.2, The percentage of risk, dose, and hazard from particular contaminan ts for each of the li sted sites does not add to 100% in Comment noted. The complete contribution totaling to 100% is available in supporting 
p. 5-63 - 5-86, many cases. Include the chemicals that account for 95% or greater of the contamination. Also, include for each of the electronic files. Total and si te-related risks for each waste site are provided in 

General listed si tes the total risk at the site in terms of!LCR, HI, or dose. (BR) accompanying tables. The information provided in the text is provided to give the reader an 
immediate understanding of the main analytes and pathways contributing to ri sks at those 
sites where calculated risks were highest. 

EC-334 Section 5.7.2, It is not conventional to define JLCR as incremental, relative to reference site risk. The convention is incremental , relative Comment noted . Incremental risk can be defined as that risk attributable to site-related 
p. 5-64, 4•h to demographic background population risk (e.g. seep. 5-54 for Uni ted States background cancer risks). (DD) contamination. The subtraction of Reference Area risk from site ri sk calculated using 
paragraph measured concentrations provides an estimate of site-related risk. 

EC-335 Section 5.7.2, The text lists sites with the highest RME dose values. Specifically, these are the sites with dose values greater than the Comment noted. The resolution of this comment is one of our key issues - Identification of X 
p. 5-65 - 5-66 , and threshold dose limit. In many cases, the high doses are an artifact of the methodology to determine the representative CO PCs and Calculation of Exposure Concentration. 

Section 5. 7, contaminant concentrations. 
General For example, site 316-5 has an RME radiation dose value of370 mrem/yr, with the majority of that dose coming from Cs-

137 via external rad iation and from U-238 via food ingestion. The calculation of dose from each of these pathways is 
based on concentrations ofCs-137 and U-238 in soil. 

Examination of the data for site 316-5 indicates that the Cs-137 concentrations in soil ranged from 0.007 to 2.9 pCi/g, yet 
the 95% UCL concentration (which is used to determine the RME concentration) is 126 pCi/g. The U-238 concentrations 
in so il ranged from 0.71 to I 19 pCi/g, yet the 95% UCL concentration is 533 pCi/g. 

In each case, the concentrations used to detern1ine radiation dose and risk are absurd, as they are purely an artifact of the 
method used to detennine the 95% UCL value, and they grossly aggagerate the condition of the remediated si te. 

The problem must be fixed so that the report gives an accurate description of the cleanup progress. All site/scenario 
combinations with dose values greater than the threshold dose limit should be examined, and care should be taken that 
CTE and RME concentrations are based on sound, scientifically defensible methods. 

This comment applies to all s ite and scenario combinations. (SV) 

EC-336 Section 5.7.3, 
p. 5-69, 5"' 

Re: risks> I E-02, please see second part of comment for p. ES-8, Table ES-I. (DD) See response to Comment EC-51 . 

paragraph 

EC-337 Section 5.7.3, Define "Recreational Area." (DD) Comment noted. This was a typographical error; the text should refer to the Reference 
p. 5-70, 5°' Area. 
paragraph 

EC-338 Section 5.7.3, Again (see similar comments elsewhere), the high radiation doses for some of the sites are an artifact of the method for Comment noted. The resolution of this comment is one of our key issues - Identification of X 
p. 5-71 , General calculating representative contaminant concentrations, and they do not provide an accurate assessment of these sites. In CO PCs and Calculation of Exposure Concentration. 

some cases, the problem is due to an exaggerated 95% UCL concentration that is many times greater than the maximum 
measured concentration (Cs-137 in soil at 3 16-5, for example), and in other cases it is due to substituting a detection limit 
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from an unacceptable method for the contaminant when the contaminant was not detected (Am-24 1 in soi l, with no 
detected results, substituting a high gamma spectroscopy detection limit for the concentration when alpha spectroscopy 
should be used for this radionuclide, for example). 

Regardless of the cause, these dose calculations need to be redone with contaminant concentrations that are based on 
sound, scientifically defensible methods. (SV) 

EC-339 Section 5.7.7, The text states that the fish resul ts are affected by a systematic problem with elevated detection limits for organic Comment noted. The resolution of this comment is one of our key issues - Identification of X 
p. 5-87, Genera l chemicals in fish tissue. Please recognize in the text that the same problem exists fo r the radion uclide Am-241 . (SV) CO PCs and Calculation of Exposure Concentration. 

EC-340 Section 5.7.7, Regarding As in fish tissue, although inorganic As may be more toxic than organic As, methylated trivalent As species are Comment accepted . The FDA citation wi ll be removed . Sculpin are being re-analyzed for X 
p. 5-87, 41h also toxic, including monomethylarsonous acid (MMA11

\ and dimethylarsinous acid (DMA111
) (Nesnow et al, 2002; inorganic and total arsenic. The relative proportions of inorganic and organic arsenic in fish 

paragraph Hughs, 2002). Importantly, the FDA (1993) citation has a note on its website, indicating this guidance is no longer current tissues in the Columbia River wi ll be discussed based on information provided in the 
science (http ://www.cfsan.fda.gov/%7Efrf!gu id-as. h tm1). Columbia River Basin Fish Contaminant Survey 1996 - 1998 (EPA-910-R-02-006). 

Because of the avai lable toxicity factors for inorganic As and the lack of toxicity factors for organic trivalent As species, 
inorgan ic As should be measured in sculpin (using EPA Method 1632A) for calculating risk for the fish ingestion 
pathway. Total arsenic should also be measured in sculpi n (EPA Method 6010/6020), so that percent inorganic As can be 
calculated . Due to the uncertainty in laboratory analysis of inorganic As, use ofsculpin as a surrogate species for 
Columbia River food fish (e.g. , variation in toxicokinetics, behavior), and small sample size (uncertain 
respresentativeness), risk should also be estimated by assuming a bounding percent inorganic As in fish tissue (e.g., 30%), 
based on a literature review. Note that this latter method also suffers from use of a surrogate species, since total As is 
measured in the surrogate . Hopefully, both of these methods will info rrn risks associated with the fish ingestion 
pathway (DD, BR)." 

EC-34 1 Section 5.7.7, Re: risks> I E-02, please see second part of comment for p. ES-8, Table ES- I. (DD) See response to Comment EC-51. 
p. 5-88, 2nd 

paragraph 

EC-342 Section 5.7.7, Re: As in fish tissue, although inorganic As may be more toxic than organic As, methylated trivalent As species are also See response to Comment EC-340. X 
p. 5-88, 4•h toxic, including monomethylarsonous acid (MMA111J, and dimethylarsinous acid (DMA111

) (Nesnow et al, 2002; Hughs, 
paragraph 2002) Importantly, the FDA ( 1993) citation has a note on its website, indicating thi s guidance is no longer current science 

(htt1r //www.cfsan.fda .gov/%7Efrf/guid -as.htm 1). (DD) 

EC-343 Section 5 7. 7, p. 5- The text states, "The background RME and CTE cancer risk values for fish ingesti on .. . were about a factor of 100 lower Comment accepted 
88, and Figures 5- than those in the I 00 Area and 300 Area. This is because the problem of elevated P AH detection limits was not present in 
28-5-33, p. 5- 147 the reference area fish tissue resu lts." The text does not explain why this is the case. Provide an explanation in the text. 

- 5-149 Also, the fish ingestion figures shou ld include a footnote for I 00-NR-2 referri ng the reader to p. 5-88 for an explanation 
about the apparently lower risks at I 00-NR-2. At a glance the figures suggest that there is less risk at I 00-NR-2, whi le 
there was simply a different set of contaminants evaluated. (BR) 

EC-344 Section 5.7.7, Consumption of fish from the Columbia River is arguably the single most scrutinized Hanford re lated exposure pathway Comment noted. The resolution of this comment is one of our key issues - Identificati on of X 
p. 5-89, General by the public . As such, it is inherent that this document present an accurate assessment of contamination in fish. CO PCs and Calculation of Exposure Concentration . 

The reported radiation doses, and the corresponding contributions to risk, fo r the fish ingestion pathway are seriously 
flawed , and these calculations must be redone before a fi nal version of this report is submit1ed. 

The problem stems from the exposure point concentration for Am-241. The Am-241 data come from 24 sculpin fish 
samples. The problems are as follows: I) Sculpin are not a fish that people eat. 2) The whole organism _was analyzed. It 
is more typical to ana lyze just the meat for a human consumption pathway. 3) There is no hi storical process knowledge 
indicating that Am-241 should be present in I 00/300 Area groundwater, seep water, river water, or fi sh. 4) There are no 
reported concentrations for Am-241 . Instead, the MDA is substituted for the concentration. This is not standard for 
radi ochemical analysis. It is standard to report a concentration, regardless of whether it is above or below a sample 
calculated MDA. 5) All 24 Am-24 I results are considered not detected, and there is a fundamental problem if large 
radiation doses are reported for an undetected analyte . 6) The method used to detect Am-241 is gamma spectroscopy. 
The proper method to detect Am-241 is alpha spectroscopy. The detection limit fo r Am-24 1 using gamma spec is about 
I 00 times hi gher than that for alpha spec. Therefore, the MDA values that were substituted for the sample concentration 
are unrealistically high. In fac t, they correspond to doses greater than the threshold dose limit. There is a fundamental 
oroblem if detection limits are higher than regulatorv criteria. 7) Am-24 I is the largest contributor to background 
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radiation dose, yet Am-241 can only be made in a reactor and it is impossible for it to be a background contaminant. 

Ei ther eliminate Am-241 from the analysis, reanalyze the sculpi n meat for Am-24 1 using alpha spectroscopy with a 
suitable detection limit, or resample and analyze for Am-241 using alpha spec. 

This comment also applies to Am-241 in soil, as the same problem occurs in which non detected results lead to large 
radiation doses,.in particular for the CTUJR scenario. (SV) 

EC-345 Section 5. 7. 7, Re: Am-24 1, because this COPC was apparently nondetected with a high (poor) detection limit, use of half detect resulted Comment noted. The resolution of this comment is one of our key issues - Identification of X 
p. 5-89, 2"d in a relative ly high risk. Appropriately sensitive detection limits are needed when using half detect to estimate risks. More CO PCs and Calculation of Exposure Concentration. 
paragraph importantly , statistical analysis with radionuclide data should employ actual values reported (inc ludi ng negative values), 

rather than half detect. (DD) 

EC-346 Section 5.7.7, Re: PCBs, because this COPC was apparently nondctected with a high (poor) detection limit, use of half detect resulted in Comment accepted . Fish were rcsampled for CB congeners with lower detection limits. 
p. 5-89, 5th a relatively high ri sk. Appropriately sensitive detection limits are needed when using half detect to estimate ri sks. (DD) 
paragraph 

EC-347 Section 5.7.8, The presence of risk assessment for these naturally occurring radionuclides is questionable. The results do not seem to Comment noted . The resolution of this comment is one of our key issues - Identification of X 
p 5-90 - 5-91 , contribute to the purpose of the report, and their inclusion on ly seems to cloud the message of the report. (SV) CO PCs and Calculation of Exposure Concentration. 

General 

EC-348 Section 5.7. 7, p. 5- The text states, "But only about 50% of the RME HI and 50% of the CTUIR HI, is related to PCBs. The remaining Comment noted. As stated in the text, there are four results avail able for 3,4-methylphenol. 
90, I" paragraph contribution is from 3, 4-methylphenol. The importance of 3, 4-methylphenol only in the UCL calculations is again an The 95UCL result was about I Sx larger than the mean. The resolution of this comment is 

indication of instability in this calculation." one of our key issues - Identification of CO PCs and Calculation of Exposure 

Include in thi s discussion the number of 3, 4-methylphenol analyses, the number of non-detects, and the values that were Concentration. 

substituted for non-detects. If there were many analyses the UCL calcul ation should not be unstable. Clarify this fo r the 
reader. (BR) 

EC-349 Section 5.7.8, 
p. 5-91, 4 th 

Regarding Figure 5-42, figure title should specify dose (not cancer risk). (DD) Comment accepted . 

paragraph 

EC-350 Section 5. 7.9, Please note explicitly that a probabilistic risk assessment (PRA) was not performed and that PRA can be useful in Comment noted. Although a PRA can sometimes be useful in uncertainty analysis, it would 
p. 5-91 , 5th assessing uncertainty . In addition, uncertainty should be distinguished from variability . (DD) have limited applicability in the Draft A human health risk assessment. The major sources 
paragraph of uncertainty in the risk assessment are in the realm of model uncertainty (i.e., identifying 

COPCs, modeling a 95UCL, modeling concentrations in produce and livestock) rather than 
uncertainty in the true value of an exposure variable. 

EC-351 Section 5.7.9, Under Data Collection and Evaluation, there is uncertainty, in the form of overestimate, from statistical methods that lead Comment noted. The resolution of this comment is one of our key issues - Identification of X 
p. 5-92 to UCL concentrations that are significantly higher than maximum detected concentrations. (SV) CO PCs and Calculation of Exposure Concentration. 

EC-352 Section 5.7.9, The text indicates that uranium was only evaluated as a radionuclide and not as a toxic metal. It also indicates that this Comment accepted . Based on internal draft comments prior to Draft A, total uranium 
p. 5-92, bottom of would result in an underestimation of risk. · Please include uranium in hazard index calculations. This is an unaccounted (mg/kg) results were calculated from the isotopic uranium data. The text on pg 5-94 of 

page for source of chemical hazard and the state requires that it be included as a toxic metal (see the MCL and other Draft A states this, but the summary columns referenced in this comment were mistakenly 
characteristics given in the CLARC database, and !RlS for the reference dose for uranium solu ble salts). It is evaluated as not amended. The error will be corrected. 
a hazardous metal in other Hanford risk assessments and should not be overlooked here. (BR) 

EC-353 Section 5.7.9, p. 5- The document states that "Estimation of UCL values when biased verification sampling results in one or more outlier Comment accepted . This is not expected to be an issue in Draft B based on revised UCL X 
92, bottom of page values" results in an overestimation of risk. This is misleading. No definition of "outlier" or source of outlier results are calculation approaches. If outliers lead to extreme UCLs then these will be identified and 

provided. Results that appear to be outliers can occur in both directions. Use of biased sampling can miss high discussed. 
concentration areas that are unknown prior to sampli ng. The use of biased sampling leads to errors, the direction of which 
are unknown. Change the potential bias to "Unknown." (BR) 

EC-354 Section 5.7.9, Regarding data collection and evaluation, additional sources of uncertainty include selection of COPCs, non-detected Comment accepted . Many of the additional uncertainties cited in this comment are already 
p. 5-92 to 5-93 COPCs, statistical issues associated with small sample size and non-random Uudgmental) sampling, and combining data of discussed in tl1e Uncertainty Analysis of the Draft A report. The list provided in this 

variable quality. Regarding exposure assessment, add itional sources of uncertainty include parameters and models in comment will be reviewed and the Uncertainty Analysis edited as appropriate . 
environmental modeling (e.g., trophic transfer factors , partition coefficients, BCFs), overly complex exposure models 
(e.g., basement excavation), a fragmented approach to spatially assessing risk (waste site by waste site), minimal 
evaluation of temporal variation (primarily a cross sectional study design), bioavailability, and problems with reference 
site selection (e.g., use of borrow pits). Regarding toxicitv assessment, additional sources of uncertainty include 
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uncertainty in dose conversion factors (DCFs), uncertainty in toxicity factors (e.g., IRJS CSF/RID, FGRI 3 ri sk 
coefficients), route to route extrapolation of toxicity factors, use of surrogate toxicity factors, toxicokinetics, COPC 
interactions (besides additivity), and no adjustment of mutagenic nonrad carcinogens (e.g., benzo[a]pyrene) with age-
dependent adjustment factors (ADAFs) for children. Re : risk characterization, sources of uncertainty include summing 
cancer ri sks for rads and non rads, additivity of hazard quotients, integrating groundwater pathway contributions to risk, 
and teasing out background contributions from Hanford site risk. (DD) 

EC-355 Section 5.7.9, Under Exposure Assessment, the text mentions K-40 in beef and milk. Please c larify if K-40 is included in the beef/milk Comment noted . The resolution of this comment is one of our key issues - Identification of X 
p 5-93, Exposure ingestion pathway for the incremental radiation dose results. If it is, it should be taken out. This radionuclide should not CO PCs and Calculation of Exposure Concentration. 

Assessment be included in the ri sk assessment, as it is purely from background and not Hanford related. Natural variations between K-
40 concentrations at reference and operational sites may lead to erroneous results upon subtracting the reference K-40 
contribution from the operational contribution. (SV) 

EC-356 Section 5.7.9, Under Toxicity Assessment, the text mentions the underestimate from application of DCFs to children. This is because the See response to Comment EC-304. 
p 5-93 , Toxicity DCFs employed come from FGR 11 and FGR 12 which are for adults. However, age dependent DCFs exist in ICRP 72, 

Assessment and these DCFs are based on more current dosimetric models. This report should consider using state-of-the-science 
DCFs. (SV) 

EC-357 Section 5.7.9, Under Toxicity Assessment, there is uncertainty as to whether there is actually any risk at all from the low radiation doses Comment accepted. A discussion of the applicability of cancer incidence data for 
p 5-93, Toxicity reported in thi s report. Cancer risk has not been unambiguously measured for such low doses. (S V) radionuclides to very low dose rates will be added to the uncertainty analysis. 

Assessment 

EC-358 Section 5.7.9.1, Regarding U, the information presented on p. 5-92 indicates that U was not assessed for nonrad effects, while text here See response to Comment EC-352. 
p. 5-94, 2nd claims otherwise. Please clarify . (DD) 
paragraph 

EC-359 Section 5.7.9.1, The IO'" line states " have not been not evaluated ." So they have been evaluated? Comment accepted. The sentence will be edited to read , "Data from other investigati ons 
p. 5-94, 3•J If the verification data was not reviewed for quality criteria then was it weighted differently than the collected data? The used to quantify health risks, including the waste site soil verification data, have not been 
paragraph site verification data has contractor specific SAPs associated with it which could be referenced for analytical performance reviewed for analytical performance requirements and have not been evaluated against any 

requirements. (JY) specific quality criteria." The si te verification data were collected under several different 
SAPs. Neither these data, nor other historical data used in the report, were revi ewed for 
purposes of comparing their performance requirements to those utilized for the RCBRA 
sampling and analysis. 

EC-360 Section 5.7.9.1, When CO PCs are all non-detect, these should only be retained if site/process knowledge supports their presence or if Comment accepted. These issues are add ressed in -the COPC refinement white paper. X 
p. 5-95 , 4th inappropriately high (i.e., poor) detection limits were employed (e.g., PCBs). In the case of CO PCs analyzed with 
paragraph elevated detection limits, these samples should be re-analyzed with appropriate detection limits. (DD) 

EC-361 Section 5.7.9.1, The high values reported for the Aroc lors 1254, 1260 should be easy to trace back to dilution problems, QC, etc . with the Comment noted . Addi tional sampling of PCBs in fis h tissue has been conducted to replace X 
p. 5-96, l " analytical testing. " It seems likely" is too subjective and not based on fact. The data should be researched back for any suspect data points. 
paragraph analytical or san1pli ng errors. (JY) 

EC-362 Section 5.7.9.1, Waste soi l verification data is usually collected from samples taken after the site has been remediated . This sho,uld be a Comment noted. In practice, many of the CVP data sets include discrete, biased samples. 
p. 5-96, 2nd statistically random sample exercise with little bias . Are you using pre and post closure verification data? These would be Additionally, it has been discovered that pre and post closure verification data were 
paragraph two separate data sets. Pre would be more indicative of an actual baseline data set where post would be a remediation set. sometimes incorrectly differentiated . These data-related issues contributing to instability in 

Why would the UCL' s be deemed unstable? (JY) the 95UCL calculations are being addressed for Draft B. 

EC-363 Section 5.7.9.1 , This Aroclor-1254 result (9.4 ppm at waste site 600- 132) supports the presence of PCBs. (DD) Comment noted . 
p. 5-97, I" 
paragraph 

EC-364 Section 5.7.9.1, Re : nitric acid representing the GI tract, COPC uptake can be complicated by other toxicokinetic factors (e.g., first pass Comment noted . Although many factors affect bioavailability , the statement that nitric acid 
p. 5-97, 3•J liver effect). (DD) sample preparation is a more suitable preparation than hydrofluoric acid digestion remains 
paragraph true. 

EC-365 Section5.7.9. l , 
p. 5-97, 3'd 

It is not universally accepted that PAHs and PCBs "are not key Hanford contaminants." (DD) Comment accepted. X 

paragraph 
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EC-366 Section 5.7.9.1, The statement "As described in Section 5.3 .2, the basement excavatio·n model was developed to maximize potential Comment accepted . The basement excavation mixing model will be eliminated from the X 
p. 5- 100, paragraph exposures to contaminants in the shallow zone via excavation ... " is mislead ing. An assumption of excavation for a risk assessment. 

after bullets basement is the premise of calculations for cleanup levels for unrestricted land use in WAC 173-340. The evaluation done 
here results in a dilution of contaminated res idual soil by backfill, which is non-conservative. Exposure is not maximized 
by this evaluation. Additional misleading text follows the quoted statement. Please delete this paragraph and change the 
evaluation to one in which only resid ual contaminated soil is excavated for the basement, rather than mixed with backfill. 
As mentioned in a previous comment, the width and depth of the residual contaminated zone are unknown and should not 
be assumed to have the speculative, limited configuration used in this evaluation. (BR) 

EC-367 Section 5.7.9. 3, 
p. 5-104, 2nd 

Regarding carcinogenic PAHs and ADAFs, see comment for p. 5-45 to 5-46, Section 5.5.3. (DD) See response to Comment EC-30 I. 

paragraph 

EC-368 Section 5.7.9.3, 
p. 5-104, 4th 

Regarding As in fish tissue, see comment for p. 5-88, para 4. (DD) See response to Comment EC-340. X 

paragraph 

EC-369 Sect ion 5.8 , Risk Assessment for groundwater exposure seems inconsistent with the stated purpose of this report. According to the Comment noted . The broader purpose of the assessment is to provide risk managers with 
p 5- I 05, General Executive Summary, the purpose appears to be to characterize current risks that may be posed by residual , post information to support remedial decisions in the Feasibility Study. To that end, an 

remediation contaminants, by evaluating sites after cleanup has been completed. Groundwater has not been remediated, so evaluation of potential risks related to exi sting groundwater contamination was provided in 
reporting risk from groundwater is not consistent with the purpose. (SV) Draft A in order to provide a context for waste site related risks. 

EC-370 Section 5.8, p. 5- The calculation of background risks for groundwater does not appear to use standard methods. Cite references that support Comment noted . An explanation of the selection and use of a mean value for groundwater 
I 05, 2"d paragraph the methods used and justify any deviations from standard methods. (BR) background is provided in the cited paragraph. Draft B of the risk assessment will include 

of section a more comprehensive evaluation of potential risks related to groundwater exposure . 

EC-37 1 Section 5.8, The text states, " ... representative monitoring wells were selected by evaluating analytical data ... and by se lecting Comment noted. The statement that groundwater results are used in a semiquantitative 
5- 105, 2'"' monitoring wells that spatially represent each operational area. " It is not clearly defined in th is document or in the SAP manner is primarily because only a single data point was used to .represent groundwater 
paragraph what is considered to be "representative." To provide validity to the risk assessment results, this must be clearly defi ned in concentrations at most wells. Draft B of the risk assessment will include a more 

the text. comprehensive evaluation of potential risks related to groundwater exposure. 

Later in the paragraph, the text issues a disclaimer stating that groundwater results are semi-quantitative because only a 
small subset of groundwater data was used . If monitoring wells were selected to be truly representative of existing 
contamination, this disclaimer wou ld not be necessary . However, it is not clear how these wells were selected. (JAS) 

EC-372 Section 5.8, 
5-105, 3'd 

Correct reference from DOE/RL-96-91 to DOE/RL-96-61 . (JAS) Comment accepted. 

paragraph 

"EC-373 Section 5.8, A few contaminants contribute to risk that are not commonly part of the groundwater monitoring program (e.g. aroclor- Comment accepted. Analytical results for certain organic chemicals were verified. 
General 1254, hexachlor epoxide) and are somewhat unexpected in groundwater. Were there efforts to confirm these data (i.e. was However, these results were not confirmed by review of additiona l existing data from a 

resampling performed and were contaminants like these detected in more than one sample fro m the affected wells?)? well or by resampling. 
Please address in the text. (JAS) 

EC-374 Section 5.8.1, This section repeatedly refers to one well showing risk results of zero for cancer and radiation dose. The text should Comment accepted. This occurs when risks calculated using background exceed risks 
General identify the well by name, provide an explanation for these results, and explain what this means in tenns of risk. (JAS) calculated for a particular well. The text will be edited to clarify this. 

EC-375 Section 5.8.1, Sweat lodge water ingestion is specified in this paragraph. However, Harris and Harper (2004) include only inhalation and Comment noted. Sweat lodge ingestion is included because an additional I L/day of water 
p. 5- 106, 2"d dennal absorption in their sweat lodge scenario . Please clarify. (DD) is part of the sweat lodge activity described in Harris and Harper (2004). See also response 

paragraph to Comment EC-267 

EC-376 Section 5.8.1, It was stated earlier in the text that groundwater was being used to evaluate the sweat lodge scenario because of supposed Comment noted. Surface water could be used for the sweat lodge calculations, but use of 
p 5-106 - 5- 107 prob lems with using river water. This protocol will certainly overestimate radiation dose from this pathway. River water groundwater for this scenario is also feasible (Harris and Harper, 2004) and is clearly 

concentrations should be used. (SV) limiting. See also response to Comment EC-280. 

EC-377 Section 5.8.2, A4669 is listed as a well with a risk contribution from heptachlor epoxide. This well is not listed in the tabl es in this Comment accepted. There ,vas a typographical error, the correct well reference should be 
5- 109, l " section (Table 5-66 to 5-83) and it is not evident from data in the RCBRA Database that any organic or pesticide analyses A4649. 
paragraph were performed for samples from thi s well . (JAS) 

EC-378 Section 5.8.2, The text states that there is uncertainty regarding the analytical results for arsenic and radium because their ranges in Comment accepted. The uncertainty related to these results is because arsenic and radium-
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5-109, 2"" sample resu lts are well above Hanford Site background. It is not clear from the text why this presents uncertainty. Does 228 are not suspected of being widespread contaminants in groundwater. This is 
paragraph the uncertainty lie with the background values or with the sample data? Please clarify in the text and present evidence for particularly true for radium-228, which is a short-lived daughter ofthorium-232. The text 

the conc lusion. (JAS) wi ll be edited for clarity . 

EC-379 Section 5.9, Section 5.9 on river effluent pipelines appears as a disjointed "add on" that is difficult to interpret, in relation to the Comment noted . 
p. 5-115, 5"' assessment as a whole. (DD) 
paragraph 

EC-380 Section 5.10 The human health risk assessment could be simplified by evaluating only high and low bounding exposure scenarios (i .e., Comment noted. A proposal to reduce the number of scenarios was advanced by the 
p. 5-116, 4•h and 5•h CTUIR and Industrial/Commercial , respectively) for " local areas" and one recreational scenario for " broad areas" (e .g., authors during workshop discussions fo r this reason. Unfortunately, this suggestion was not 

paragraphs Avid Angler), rather than the seven evaluated. This would avoid a lot of redundancy/overlap, without sacrificing key well received . Other comments, such Comment EC-264, propose the addition of still more 
infom1ation. (DD) exposure scenarios. 

EC-381 Section 5. 10 Elevated detection limits (e.g., PAHs and PCBs in fish tissue) require re-analysis with appropriate detection limits. (DD) Comment accepted. Additional PCB. congener fish tissue data have been collected. Data 
p. 5-1 17, 2"d quality for the PAH analytes was determined to be sufficient" for fi sh samples. 

paragraph 

EC-382 Section 5. I 0, Specify "threshold criteri a." (DD) Comment accepted. A reference to Section 5.6 where threshold criteria are discussed will 
p. 5- ) 17, 3'd be added. 
paragraph 

EC-383 Section 5.10, As stated in previous comments, many of the high radiation doses, and corresponding risks, listed in the conclusion are a Comment noted. The resolution of this comment is one of our key issues - Identification of X 
p5-117,last result of inappropriate statistical values used for representative contaminant concentrations. This problem needs to be CO PCs and Calculation of Exposure Concentration. 

paragraph and resolved before the report is finalized . (SVJ 
bullets 

EC-384 Section 5. JO, p. 5- The text states, "The use of a basement excavation model for accessing subsurface contamination that assumes worst-case Comment accepted. The basement excavation mixing model will be eliminated from the X 
118, Uncertainty I location and orientation ofa basement relative to the historical footprint of the waste si te" is mi slead ing. The worst case risk assessment. 

would be a basement dug along the contaminated edge of a waste site, having a width and depth enti rely within the 
contaminated zone. As previously mentioned in prior comments, the width and depth of the contaminated zone are 
completely unknown. The analys is here involved dilution with backfill, which is not worst case. Re-evaluate using a 
basement dug entirely into the residual waste, and adjust thi s statement accordingly. (BR) 

EC-385 Section 5.10, p. 5- The text states, "The use of screening-level models with protective assumptions to model transport of chemical and Comment accepted . The contaminant transport models employed in the risk assessment, 
118, Uncertainty 2 radionuclides among di ffe rent environmental media for the purpose of calculating exposure point concentrations" is such as those related to uptake from soi l by plants and animals, dust loading in air, etc, are 

misleading. The model used for chemicals was RES RAD (CVPs/RSVPs), which has not been demonstrated to be all protective models recommended for use in baseline risk assessment by EPA. Modeling 
compliant with the current WAC 173-340-747(8) requirements for alternative fate and transport models. The state's of vadose leaching was not performed in the risk assessment. The MTCA appendix will 
default model is the 3-phase model (WAC 173-340-747 equation 747-1 ). This is a more conservative model than include comparisons between site soil concentrations and MTCA screening leve ls for the 
RES RAD. The modeling for the vadose zone to groundwater pathway was not conservative. Compliance with current leaching pathway using the default three-phase model ( equation 74 7-1 ). 
regulations is expected for the final ROD. Please delete #2. (BR) 

EC-386 Figure 5-4 , The third box in the flowchart requires an explanation (in the text). What does this mean? Also, when the answer is yes Comment noted. A complete description of the protocol for identifying chemical-specific 
p. 5-122 for this box, what does "Use No Value for this Route and Endpoint" mean? The third box seems unnecessary . Also, add a toxicity criteria is provided in Section 5.5.7. 

footnote citing how OSWER 9285.7-53 was used for developing this figure . (BR) 

EC-387 Figures 5-7 - 5-21, Provide an explanation in the text fo r the calculation of the operational background values. On p. 5-63 , 3'' paragraph, the Comment accepted. The term "Operational Background" will be revised and standardized. 
p. 5-127 - 5-141 text states, "The variability shown in RME results (i.e. the spread of calculated values above a theoretical line along the The text will be edited for clarity. See also response to Comment EC-332. 

lowest calculated RME values) is a function _of the protocols used in calculating the UCL exposure point concentrations in 
soil. " It is possible that this was intended as the explanation. However, this text is very unclear. The background lines 
appear to represent an average for the waste sites. Please rephrase the quoted text and provide a clear explanation for the 
"operational background." (BR) 

EC-388 Table 5-1 , It appears that the Sweat Lodge Ingestion pathway listed under CTUlR is a mistake - i.e. the pathway does not really exist. Comment noted. The pathway exists . It is described in Harris and Harper (2004) as 
p. 5-165, (SV) ingestion of water for rehydration during sweat lodge use. 

EC-389 Table 5-3, Please add a column for the source of each Henry's constant. Ecology generally uses the Henry's constants in the CLARC Partially accepted. The references for Henry's constant values will be cited in the table. 
p. 5-167 database. Many of these values are different than the val ues in CLARC. Please assure that the values are at least as The applicabil ity of thi s requirement will be determined in the CERCLA vs WAC 

conservative as the CLARC values. (BR) crosswalk. 
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EC-390 Table 5-5, Please add a column for the source of each octanol-water coefficient. Ecology generally uses the octanol-water partition Partially accepted . The references for octanol-water partition coefficients will be cited in 
p. 5- 173 coefficients in the CLARC database. Please assure that the values are at least as conservative as the CLARC values. (BR) the table . The applicability of thi s requirement will be determined in the CERCLA vs 

WAC crosswalk. 

EC-391 Table 5-26a - 5- Some risk values are given as zero. Please use some other symbol and an explanatory footnote in lieu of reporting zero . Comment accepted. A footnote will be added stating that risks related to Reference Area 
45b, (BR) concentrations exceed those for the waste site. 

p. 5-242 - 5-283 

EC-392 Table 5-83, The ratio of background HI/rota! HI is provided. However, a ratio of Total HI/background HI wouid be more informative Comment noted . This will be considered. 
p. 5-310 because higher ratios would correspond to a rel atively greater hazard at a site. As presented the reader must be aware that 

lower values correspond to relatively greater site contributions of hazardous chemicals. Please consider presenting the 
inverse of the values on this table. (BR) 

EC-393 Chapter 6, Use of the gradient approach is not clearly or easily understood. Comment accepted . 
Ge neral Clarify in the text how the gradient anal ysis results and the reference site comparisons are linked. (N) 

EC-394 Chapter 6, EPA guidance (EPA 540-R-97-006) says it may not be practical to evaluate populations - because of the "noise of the Comment accepted. 
General system." Explain in the text how the uncertainty associated with population abundance was reso lved. (JV) 

EC-395 Chapter 6, Include in the summary statements a discussion about lost lines of evidence. (JV) Comment accepted. 
General 

EC-396 Chapter 6, Data tab les & figures should be located in body of text and not in append ices. (JV) Comment noted. Readers of the report indicated a preference for streamlined infom1ation 
General presemation. Readers will find technical details in the appendices to the revised draft. 

EC-397 Section 6.2., The text states, "The specific purpose of this ERA is to characterize potentially adverse effects on plants and animals that Comment accepted. The potential for risk from residual contaminatio n under current and X 
p.6-1 , I" paragraph may be posed by residual , post-remediation contaminants at the Hanford site." Given th is, this ERA is not a baseline risk future conditions will be addressed for all pathways including direct contact, release to 

of section assessment. Rather it is something in between baseline and verification sampling. groundwater, ecological receptors in the upland and riparian zone, and inadvertent 

Explain in the text how this ERA accounts for future risk impacts which may or may not be the result of contaminants. intrusion. 

(JV) 

EC-398 Secti on 6.2 . I , Rewrite text to be more consistent with guidance: "Relative to plant-eating wildlife (or to wildlife that eat a variety of Comment accepted. 
p. 6-2, I• foodstuffs), therefore, receptors feeding so/elv or primarilv on invertebrates should experience relatively greater exposure 
paragraph to radionuclides and metals and are a focal group for assessment of ecological risk. " (JV) 

EC-399 Section 6.2. I, Rewrite text to be consistent with guidance : EPA defines assessment endpoints as explicit expressions o(the actual Comment accepted. 
p. 6-2, 2nd environmental values Ce. g. ecological resources/ that are to be protected (USEPA 1992a/. Use(pl assessment endpoinls 
paragraph de(j_ne bolh the ecological entitl!_ [e.g . . species, ecological resources, habitat !J!J!e etc/ and attribute[s/ [e.g. reproductive 

success aerial extent/ at the site of the enlitl!_. 

Remainder of paragraph is okay. (N) 

EC-400 Section 6.2. I, Note that use of a surrogate receptor (e.g., sculpin) fo r salmon introduces a source of uncertainty in ri sk estimates, Comment accepted. 
p. 6-3, 2nd involvi ng salmon attributes , as an assessment endpoint. (DD) 
paragraph 

EC-40 1 Section 6.2 . I , Include clarifying text addressing the following questions: (I) What information supports choosing an invertebrate-eating Comment partially accepted . For example, the uptake factors publi shed in WAC (Table X 
p. 6-3 , paragraph duck to represent a herbivorous duck? (2) What correlation is there between what contaminants might be taken up by an 749-5) show relatively greater inorganic or organic COPC uptake in invertebrates relati ve 

afte r bullets aquatic plant to an insect? (3) Are organics taken up by plants to a lesser or greater extent than by insects? (4) Are metals to plants. It is not expected that this relationship would be different for aquatic environs. 
more readi ly taken up by insects than aquatic plants? (N) Thus invertebrate-eating wildlife should experience relatively greater exposure. As noted 

in Table 6. I c, "Considering the clam and benthic macroinvertebrate diet characteristic of 
bufflehead ducks, thi s receptor was used as a maximally-exposed surrogate for the 
herbivorous mallard ." 

EC-402 Section 6.2. 1, The most sensitive species of receptors common to the remediated and reference si tes should .be used as test organisms. Conunent accepted . COPC sensi ti vity and relative life stage representativeness of sculpin 
p. 6-3 , paragraph Discuss in the text how sculp in at any age would represent salmon fry . Discuss whether or not fry are more susceptible to will be di scussed. 

after bullets effects of contaminants than sculpin at any age? (JV) 

EC-403 Section 6.2 .2, A statement made about the inc lusion of vegetated areas around the perimeter ofremediated site. Provide in the text the Comment noted. The waste-site fringe areas were included in this baseline risk assessment. 
D. 6-4, 2nd rationale fo r not using the fringe areas for comparison against the reference sites. Using the fringe areas would be more 
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paragraph representative for a baseline ri sk assessment. (JV) 

EC-404 Section 6.2.2, Explanation of use of the gradient analysis approach is unclear. Are the same receptors being compared from sites to the Comment accepted. 
p.6-4, last same reference site? Clarify text. Insert 'contaminant' in front of the words gradient analys is for clarity. (JV) 
paragraph 

EC-405 Section 6.2 .2, 
p. 6-4, 5th 

Please explain how gradient analysis is performed. For example, is the reference site necessarily included? (DD) Comment accepted. Yes, reference sites are included. 

paragraph 

EC-406 Section 6.2 .2, Explain in the text (I) How the uncertainty caused by skewed gender ratios was resolved. (2) How this factor influenced Comment accepted . 
p. 6-8 , 2nd to last data interpretations for reproduction . The first would appear to affect the second. (3) Would the interpretations for the 

paragraph latter need some type of qual ifications? (JV) 

EC-407 Section 6.2.2, Hypothesis I in this document is not consistent with that in the DQO document (BHl-01757 pg. 5-17). Change this Comment partially accepted. Hypotheses were streamlined for readability in the risk 
p. 6-9, Hypothesis hypothes is to that used in the DQO document. The DQO document mentions evaluating the combined effects ofCOPEC assessment report. Discussion of combined effects of CO PCs wi ll be expanded. 

! , Null where appropriate . (N) 

EC-408 Section 6.3, Clarify in the text if contaminant concentrations were measured in the environmental media at the same locations at which Comment accepted. 
p. 6- 13-6-24, the organisms were collected and at the same time [spatially and temporally). (JV) 

General 

EC-409 Section 6.3.1 , It appears that the text is discussing measurement, rather than assessment, endpoints. According to EPA 540-R-97-006, a Comment accepted. 
p. 6-13 , General measurement endpoint is a measurable biological response to a stressor that can be related to the valued attribute chosen as 

the assessment endpoint. ·Please provide the link between measurement and assessment endpoint, explain how these two 
might be different, but that a measurement endpoint can be used to make in fere nces about risks to the assessment end 
point. (N) 

EC-410 Section 6.3.1 . 1, Replace obviated with prevented. Comment accepted . 
p. 6-13, I " Also indicate in the text that the result was elimination of one hypothesis (Hypothesis 4 for terrestrial invertebrates) as well 

paragraph of as loss of data. (N) 
section 

EC-411 Section 6.3.1.1 , Include months for reference site data collection for plants (approximately needs definition). Also, clarify how the array Comment accepted . 
p. 6-14, 3'd was placed. (N) 
paragraph 

EC-412 Section 6.3 . 1.1 , Provide a figure showing the trap placement and grids. It is difficult to visualize based on the text. (JV) Comment accepted . 
p. 6-14, Man1mals 

EC-413 Section 6.3.1.1 , Clarify how placement of array in the center of the investigation area actually captures the requi rement to address the Comment accepted. 
p. 6- 14, General "fringe areas." 

Sampling in the "fringe areas" is intended to address possible contaminants left in place. Therefore, capturing should take 
place there too. (N) 

EC-4 14 Section 6.3.1.1, Clarify in the text the meaning of"limited to one habitat type when possible?" (N) Comment accepted . 
p. 6- 15, 1st 
paragraph 

EC-415 Section 6.3 . 1.1 , Include a table with the species and numbers of organi sms per species collected at each site. Also, discuss in the text the Comment accepted . 
p. 6-15, !st uncertainti es assoc iated with collecting different species (example: different mice species) at different si tes. (N) 
paragraph 

EC-416 Section 6.3 .1.1, Identify how many trap days were used at each site. EPA guidance [EPA540-R-97-006] says more than 3 days puts results Comment accepted. 
p. 6-15 , 1st at ri sk of being non-representative as it allows mammals once peripheral to the trapping area to migrate into the area. 
paragraph Explain in the text how exceeding 3 trap days confounds statistica l analyses and potential acceptance of the alternate 

hypothesis. (N) 

EC-417 Secti on 6.3.1.2, For aquatic community measure, include text and sections s imi lar to terrestrial sections (i .e., Aquatic Plants & Mammals, Comment noted. The aquatic discussion is structured simi larly to the terrestrial discussion. 
p. 6-16, last etc) (N) 
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paragraph of 
section 

EC-418 Section 6.3. 1.2, Hand picked crayfish introduce bias into macroinvertebrate tissue analysis and shou ld be noted in the uncertainty Comment accepted . 
p. 6-) 6, 2nd assessment. (DD) 
paragraph 

EC-419 Section 6.3.2, Intent is unclear. Was risk to terrestrial plants & soil biota also evaluated & calculated? Comment accepted. It will be clarified that the measurement of exposure concentrations in 
p. 6-16, I" abiotic media represents the COPC risk to plants and invertebrates. 
paragraph 

EC-420 Secti on 6.3.2, For aq uatic environs, lower & middle trophic levels were represented by concentrations in water or sedimen t. Provide text Comment accepted. 
p. 6-16,3'" explaining why tissues were not also measured for COPCs. 
paragraph 

EC-421 Section 6.3 .2, 
p. 6-1 6, 4th 

It is somewhat inconvenient to have the eco CSM located back in Section 2.0. (DD) Comment noted. Draft B wil l have a volume devoted to ecological risk. 

paragraph 

EC-422 Section 6.3.2 p. 6- It is not clear to what extent COPC ti ssue concentrations were measured or modeled . Please clarify. In add ition, were Comment accepted. Clarifications will be made. Modeled concentrations in higher trophic 
I 6, 6th paragraph modeled COPC concentrations in hi gher trophic leve ls ever validated against corresponding measured concentrations? levels were not validated against measured levels because tissue data were not collected for 

and Section 6.3.2.1, (DD) higher trophic levels. 
p. 6-16-6-17 

EC-423 Secti on 6.3.2.1, Are paired biotic/abiotic samples (used to estimate empirical transfe r fac tors) paired in space_ and time? (DD) Conunent noted . Data are paired in space, not necessarily in time (up to several months 
p. 6-17, I" difference for biotic and abiotic data collected at a location). 
paragraph 

EC-424 Section 6.3.2.2, Since reptiles and amphibians were not evaluated (except for the FET AX bioassay), this shou ld constitute an uncertainty in Comment accepted . 
p. 6- 18, 3"' the assessment, especially si nce these taxonomic groups are generally sensi ti ve to contaminants (e.g., Stuart et al, 2004). 
paragraph (DD) 

EC-425 Section 6.3.2.2, Re: Tab les 6-1 a, 6-1 b, and 6-1 c, please define variables. Re : Table 6-1 c, "Water BCG" and "Sediment BCG" might be Comment accepted . 
p. 6-1 9, 4"' replaced with "Aquatic Biota BCG" and "Sediment Biota BCG," respectively to better denote receptors. (DD) 
paragraph 

EC-426 Secti on 6.3.3, The text states that concentrations in abiotic media (soil, sediment, water) are compared directly to BCGs (for Comment -noted. Average values were used in the ecological risk assessment. Data sets 
p 6-21 , General radionuclides). Please specify exactly what concentrations are used in this comparison. For example, is it the RME or evaluated in each assessment will be clarified in Draft B. 

CTE concentrations used in the human health portion of the risk assessment, or something altogether different? 

There should be consistency between the human health and ecological portions of the ri sk assessment as to what abiotic 
media concentrations are used fo r assessments. But it is not clear that thi s is the case. For example, it appears that none of 
the sum of fraction soil analyses were greater than unity, which means that none of the analyte specific concentrations 
were greater than the BCG. However, in the human health analysis, there were concentrations ofCs-1 37 at some sights in 
excess of I 00 pCi/g (note that this high concentration has its own problems which were pointed out in other comments), 
and this value is over the BCGof2 1 pCi/g. Therefore, it seems that the RME values from the human health chapter were 
not used in the eco assessment. So again, the comment is to clarify what concentrations are used when comparing to 
BCGs, and if they are different than the ones used in the human health section, please explain why. (SV) 

EC-427 Section 6.3.3. 1, Re : the third sentence (i .e., "Modeled effects based on analyte-specific ratios are HQs"), effects are not HQs. HQs are the Comment accepted. 
p. 6-2 1, 4"' ratio of exposure to effects. (DD) 
paragraph 

EC-428 Section 6.3.3.2, Another limitation to ti ssue-based exposure estimates is the representativeness of the samples (i.e., a statistical issue). Comment accepted. 
p. 6-22 , 2nd (DD) 
paragraph 

EC-429 Section 6.3 .3.3, It is stated that, "toxicity bioassays were selected as a high weighted LOE in the risk assessment for their ability to provide Comment accepted. 
p. 6-23, I" si te-specific infonnation and ecologically relevant effects data." Whi le this may be true to some extent, laboratory 
paragraph bioassays suffer from a lack of realism. Toxicity tests are incomplete and imperfect models (Suter, 1993). For example, a 
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Discussed With 
Number Document Ecology 

negative toxicity test cannot prove that contaminants are not responsible fo r observed adverse effects (e.g., decrease in 
prey species may exert a negative effect on target population). In addition, a toxicity test is dependent on the ecological 
relevance of the tested laboratory species, the representativeness of the tested ab iotic sample (e.g., so il , water, sediment), 
and the particular exposure dura ti on tested. Toxicity tests are best interpreted, along with multiple LOEs (e.g., Chapman 
and Hollert, 2006). (DD) 

EC-430 Section 6.3.3.3, Ideally, invalidated toxicity tests should be repeated to offset data loss. (DD) Comment noted. Other measures available for plants were considered to be adequate for 
p. 6-23, 3'0 making conclusions regarding the potential for risk. 
paragraph 

EC-431 Section 6.3.3.3, Phytotoxicity tests were invalid. Explain in the text how thi s data gap will be closed. (JV) Comment accepted. 
p. 6-23, 3'0 

paragraph 

EC-432 Section 6.3.4, Clam tubes were deployed at the strontium plume years earlier than the a biotic samples were collected in the strontium Comment accepted. 
p. 6-23 plume. This -is inconsistent with the established approach of collecting biota and soil media samples at the same location 

and at the same time. Discuss in the text the uncertainty assoc iated with this timing issue. (JV) 

EC-433 Section 6.4, Some of the subsections discuss measured tissue concentrations, while others do not. For example, there is no discussion Comment accepted. 
p. 6-24 - 6-50, of measured tissue concentrations for fish in section 6.4 .3.4, yet in the human health section of the report, concentrations 

General were high enough to result in high radiation doses to humans in an ingestion pathway. Further, a query for fish in the 
database indicates lots of results, y-et there is no discussion. Clarify why some of the subsections have no discussion of 
tissue concentrations. Perhaps they all should include this discussion. (SY) 

EC-434 Section 6.4, 
p. 6-24, l '' 

Delete explicit. (JV) Comment accepted 

paragraph 

EC-435 Section 6.4, Bulleted text is different than what was presented in earlier text: Comment accepted 
p. 6-24, Bullets a. Site specific toxicity bioassays 

b. Comparison to lit values 

C. Comparison soil concentrations & benchmarks 

d. Field measurement 

Make the weighting and lines of evidence consistent throughout the text. 

Also, "Relevance to management goals" is not a line of evidence. Delete the bullet listing it as a line of evidence and give 
it no weight. (JV) 

EC-436 Section 6.4, Limitations of the WOE approach should be acknowledged. For example, the weighting process is inherently Comment accepted 
P- 6-24, 3'd subj ective/uncertain, so that different users may reach different conclusions. (DD) 
paragraph 

EC-437 Section 6.4 .1.1, Please re-write the text to : There are no statistically-significant differences between plan His (based on soi l data) at Comment accepted 
pg. 6-25, last remediated waste sites and associated reference sites. (JV) 

sentence 

EC-438 Section 6.4 . 1.1 , Explain in the text the criteria for use of the student-! test and that for use of the Tukey-Kramer HSD, so that the reader can Comment accepted 
Pg 6-26, I " tell that the apparent inconsistency has a statistical basis. (JV) 
paragraph 

EC-439 Section 6.4.1.1, Explain how pH & very fine sand could be considered COPCs and confounding factors . (JV) Comment accepted. Text will be clarified that pH and sand are not considered as COPCs. 
Pg.6-26, !" 
paragraph 

EC-440 Section 6.4 .1.1 , Re : multiple linear regression tests in Table H-7-7 (8/287 significant), was a statistical adjustment (e.g., Bonferroni) Comment accepted . 
p. 6-26, I'' applied to control the overall Type I error rate (Stevens, 1986; Suter, 1996)? (DD) 
paragraph 

EC-441 Section 6.4.1.1, The reference to Table 4-21 appears incorrect. Please check. (DD) Comment accepted. 
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p. 6-26, 3"' 
paragraph 

Section 6.4.1. I, Provide a more clear explanation for what was done to resolve cause of differences with correlations. (JV) Comment accepted. 
pg. 6-26, Measured 

tissue 
concentrations 

Section 6.4 .1.1 , A line of evidence was lost due to the loss of terrestrial plant bioassays. Provide text explaining how this data gap will be Comment accepted . 
p. 6-26, Survival, closed. (JV) 

growth from 
toxicity testing: 

Section 6.4 .1.1 , The loss of the terrestrial bioassay results el iminates the ability to determine if COPCs adversely affected terrestrial plants. Comment noted. The statement is only true if bioassays were the sole line of evidence. 
p. 6-27, Up land Plant toxicity was rated high & tests results were compromised. Rewrite text to acknowledge need for further data Because multiple lines of evidence were used, the loss ofbioassay information does not 
Terrestrial Plant collection & that no determinations can be made at this time. (JV) eliminate the ability to make COPC-related inferences. 
· Risk Summary 

Section 6.4 .1.2, Provide a statistical basis fo r assuming unequal variances. (JV) Comment accepted. 
p. 6-27, I " 

paragraph of -section -
Section 6.4 .1.2, Hand picking terrestrial invertebrates not only "disabled field data-based estimates of relative abundance" but should also Com111ent noted. It is recognized that hand picking invertebrates introduces a bias in the 

p. 6-27, 3'd disable use of invertebrate COPC tissue concentration in exposure modeling to higher trophic levels (e.g., meadowlark, data. However, collecting invertebrates through pitfall traps also introduces a bias (e.g., 
paragraph deer mouse, killdeer, grasshopper mouse), as a result of nonrandom sampling. (DD) against flying insects) and such data are routinely used in exposure analyses. The data are 

valid for exposure modeling, uncertainties will be clarified. 

Section 6.4 .1.2, Include text acknowledging that hand-picking organisms also disabled diversity as a LOE. (JV) Comment noted. This statement is already made in the assessment. 
p. 6-27, 3'd 
paragraph 

Section 6.4.1.2, "Table 4-21 " should read "Table 4-24." (DD) Comment accepted 
p. 6-27, 4th 

paragraph 

Section 6.4 .1.2, The upland terrestrial invertebrate risk summary is problematic, due to hand picking (invalidating statistical analysis) and Comment noted . Uncertainties will be evaluated in Draft B. 
p. 6-28 , 2nd mixed results (i .e., Figure 6-3a vs. Figure 6-4). (DD) 
paragraph 

Section 6.4 .1.3, Noted that elevated HQs and His are evident, but not significantly different between remediated waste sites and reference Comment accepted 
p. 6-29, General sites. One possibility is that reference sites are also contaminated. Discuss in the text the likelihood that the reference 

sites are contaminated. (JV) 

Section 6.4 .1.3, Re: Figures 6-6b and 6-7a, titles are switched. Please fix. (DD) Comment accepted 
p. 6-29, I '' 
paragraph 

Section 6.4 .1.3, "Table 4-21" should read "Table 4-24." (DD) Comment accepted 
p. 6-30, 2nd 

paragraph 

Section 6.4 .1.3, Literature values for survival, growth, or reproduction are given as a LOE with medium weight; however, this LOE is Comment accepted 
p. 6-30, Li terature given low weight on Table 6.4 . Clarify in the text. (JV) 

values for 
survival.. 

Section 6.4 .1.3, Re: Figure H-6-1-2, what is the reference for the 5 mg/kg NOAEL for Pb in tissue? I could not locate this value in Table Com111ent accepted. The reference will be clarified. 
p. 6-30, 3"' H-6. ls it specific to mammalian liver? (DD) 
paragraph 
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Section 6.4 .1.3, Does " investigation areas" refer to both operational and reference sites or just operational sites? Clarify in the text. (JV) Comment accepted, it refers to both 
p. 6-30, Last 

paragraph 

Section 6.4 .1.3 , The plant community metrics supposedly didn ' t differ (Section 6.4 .1.1, p. 6-25-6-26), so something else caused more Comment noted . Plant community metric did differ in some cases. 
p. 6-3 I, I" mammals in reference site than in the operational site, could thi s be due to contamination? Clarify in the text. (N) 

paragraph & 
Upland Middle 

Trophic-Level risk 
Summary 

Section 6.4 .1.3, Provide the % of correlations of concentrations of COPC in soil vs. small mammal tissue and provide reference to data. Comment accepted 
p.6-3!,2nd (JV) 
paragraph 

Section 6.4 .1.3 , The upland middle trophic level risk summary is difficult to interpret, due to propagation of the invertebrate bi as with Conunent noted . Uncerta inties or bias will be addressed in Draft B. 
p. 6-3 I, 3'd and 4"' trophic transfer, along with mixed results (i.e., Figure 12b vs. Figure 12c). (DD) 

paragraphs 

Section 6.4.1.4, Why not specify an AUF<l (and/or TUF< l ) for upper trophic level receptors (red-tailed hawk and badger), if this can be Comment noted . A defensible AUF is difficult as remediation is sti ll in progress. 
p. 6-32, 3'd and 4th justified? (DD) ~ -

paragraphs 

Section 6.4.1.4, Delete "drink ing water from the river." Drinking water from the river was not used in the model. Indicate in this Comment noted. See Tables 6-la, band c to see how river water ingestion was evaluated. 
p. 6-32 , Upland document that thi s was not done, and explain why. (JV) 
Upper Trophic 

Level Risk 
summary and 

Section 6.4.2.4, 
p.6-39, Riparian 
Upper Trophic 

Level Risk 
Summary 

Section 6.4 .2.1, Should " Figures 6-1 c and 6-1 d" read "Figures 6-1 Sc and 6-1 Sd?" (DD) Comme~ accepted 
p. 6-33 , 2nd 

paragraph 

Section 6.4 .2.1, Table H-7-7 was al so cited for upl and plants (p. 6-26, paragraph I ). It is not clear if upland and riparian pl ants were Comment accepted . 
p. 6-33, 3'd evaluated collective ly or separately. Please clarify . (DD) 
paragraph 

Section 6.4.2.1, Explain how pH & very fine sand could possibly be confounding facto rs. (J V) Comment accepted . 
p. 6-33, Diversi ty 

and abundance 

Section 6.4 .2.1, What was done to resolve cause of diffe rences with correlations? Provide better explanation in the text. (NJ Comment accepted . 
p. 6-33-6-34, 

Measured tissue 
concentrations 

Section 6.4 .2.1, The reference to Table 4-21 appears incorrect. Please check. (DD) Comment accepted. 
p. 6-33, s"' 
paragraph 

Section 6.4 .2.1, Rewrite text to acknowledge that hi ghest weighted LO E, toxicity testing, was lost; consequently, conclusions that there is Comment noted . Loss of one line of evidence does not preclude making risk inferences. 
p. 6-34, last no impact on riparian plants are not supported. (N) 
paragraph of 

section 
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Section 6.4 .2.2, Simi lar to upland invertebrates, hand picking riparian invertebrates nullifies statistical analys is (nonrandom sampling) and Comment noted . Uncertainties were introduced and will be discussed. 
p. 6-34, 4th compromises trophi c transfer modeling. (DD) 
paragraph 

Section 6.4.2 .2, The riparian invertebrate risk summary is problematic, due to hand picking (invalidating statistical analysis). (DD) Comment noted . 
p. 6-35, 3'J 
paragraph 

Section 6.4 .2.3, "Table 4-21" should read "Table 4-24." (DD) Comment accepted. 
p. 6-37, 2"d 
paragraph 

Section 6.4 .2.3, Rewrite last sentence of the paragraph as follows : "These confounding factors did not allow for accurate estimates of Comment accepted. 
p.6-37, 2"d 10· last kingbird breeding success, resulting in the loss of a high-weighted line of evidence." 
paragraph of page Any efforts to replace this line of evidence should be included in the text. (N) 

Section 6.4 .2.3, Discuss in the text the possibility that contamination has altered the hormonal/genetic systems resulting in skewed gender Comment noted . The factual basis for this assertion is not evident. 
p.6-37, last ratios. (N) 

paragraph of page 

Section 6.4.2.3, Re : Table H-7-9 , the 12 CO PCs (identified with slope p<0.05) comprised more than 5% ((12/ 146]* 100=8.2%) of the Comment noted. Statistical assertions in Draft B will be checked for accuracy. ~ -
p. 6-38, 2"d linear regression tests. That is, more COPCs were identified than would be expected by chance alone (7 [=146*0.05] may 
paragraph be false positives). The alpha level should have been adjusted (e.g., Bonferroni) with multiple tests to maintain the overall 

alpha at 0.05 (Stevens, 1986; Suter, 1996). (DD) 

Section 6.4.2.3, The riparian middle trophic level risk summary is difficult to interpret, due to propagation of the invertebrate bias Commeit noted . Uncertainty and bias will be discussed in Draft B. 
p. 6-38, 3'd (nonrandom sample collection) with trophic transfer to insectivorous birds and mammals. (DD) 
paragraph 

Section 6.4.2.4, Why not specify an AUF< l (and/or TUF< I) for upper trophic level receptors (red-tailed hawk and badger), if thi s can be Comment noted. A defensible AUF is difficult as remediation is still in progress. 
p. 6-39, 3'd and 4th justified? (DD) 

paragraphs 

Section 6.4 .2.4, Due to overlap in ecological characteristics and assessment endpoints between upland and riparian zones, not only can Comment noted . Riparian and upland environments are not proximal for lower and middle 
p. 6-39, s"' LO Es be summarized together (Table 6-4) but the ERA could be simplified (less redundancy) by considering only trophic level receptors. This suggestion is complicated for broad-ranging receptors given 
paragraph terrestrial and aquatic zones (i.e., combining upland and riparian data). that remediation is not complete and this report does not have sample results for all 

Re : Table 6-4, the first column should be labeled "Receptor" or "Entity" (Not "Assessment Endpoint"), since assessment contaminants across the entire I 00 Area and 300 Area spatial domain. 

endpoint is the combination of entity plus attribute. (DD) 

Section 6.4 .3.1, Provide an explanation in the text for why ' Dunnett's t-test use in lieu of a student-I. (JV) Comment accepted. Basis for Dunnett's will be explained. Data from Inter-Areas will be 
Pg. 6-40, 1" Final decisions on this document need to include review of data from the Inter-Areas shoreline assessment. incorporated into Draft B. 
paragraph of 

section 

Section 6.4 .3.1, Uncertainties about macrophytes along most of the operational areas due to river flows need further explanation and study . Comment noted . The Pakchoi results are considered valid . Other than their limited 
p. 6-40, Aquatic The validity of some phytotoxicity bioassay (with Pakchoi) was previously described as invalid and remains questionable. abundance, it is not clear what needs to be explained about macrophytes along the river. 

Plant Risk (JV) 
Summary 

Section 6.4.3.2, "Tables 4-22 and 4-23" should read "Tables 4-25 and 4-26." Re: significant regress ions involving iron and potassium, I Comment accepted. 
p. 6-4), 2"d thought these COPCs were excluded as essential nutrients (see p. 4-18). Please explain. (DD) 
paragraph 

Section 6.4 .3.2, Re : Table 6-42, was the alpha level adjusted downward to accommodate testing the 21 histopathological dependent Comment accepted. Alpha levels were not adjusted, and this will be clarifed. X 
p. 6-42, 3'J variables between operational and reference sites (Stevens, 1986; Suter, 1996)? (DD) 
paragraph 

Section 6.4 .3.2, It seems like the "Field measures of diversity and abundance" section on near shore macroinvertebrates is out of balance in Comment accepted . Level of detail in Draft B will be commensurate with the importance of X 
p. 6-43, 4"' terms of detail and length, relative to other LOEs. In addition, data in Tables 6-6a through 6-6c may be simplified and the results, and multivariate analyses wi ll be considered in the supporting appendices. 
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paragraph evaluated more efficiently with multivariate analysis (e.g., princ ipal components), as is often done in benthic community 
assessment. (DD) 

EC-48 1 Section 6.4.3.2, Text is difficul t to understand . Statement about stations surveyed from the chromium area indicative of higher water Comment accepted. Te>.'t will be· revised for clarity . 
p. 6-43-44 , field quality could be misleading, everything cou ld be dead or unable to survive in these areas and this could be the reason for 

measures of better water quality . You state the total number of tolerant taxa per site isn ' t significantly different, but the percent of such 
diversity & taxa is significantly lower in these plumes than other locations. 
abundance Also, paragraph about richness of taxa at uranium stations is confusing. What caused the very low abundance of 

crustaceans and mollusks? Wouldn't thi s effect data on abundance & diversity as well as toxicity? 

Please rewrite text for clarity . (JV) 

EC-482 Section 6.4.3.2, It is stated that "stations from the chromium plume are indicative of higher water quali ty," although this is difficult to see Comment accepted. The lower the percentage of pollution tolerant taxa. the higher th~ 
p. 6-44 , I " in Figure 6-36. Please clarify. (DD) water quality. 
paragraph 

EC-483 Section 6.4.3.2, Mayfly abundance was compared to chromium, uranium and the ref sites: Al so discuss comparisons made for any other Comment accepted. 
p. 6-45, 2"d metals (e.g. Hg). (JV) 
paragraph 

EC-484 Section 6.4 .3.2, Clarify in the text whether or not the comparisons were made between the ref and operational sites only . (JV) Comment accepted. 
p. 6-45 , Last - -

paragraph 

EC-485 Section 6.4 .3.2, Re: the benthic macroinvertebrate risk summary, Hyallela sediment toxicity test results (Figures 6-35a and b) indicate Comme~ ccepted. Figures 6-35a,b will not be included in Draft B. The "Chromium X 
p. 6-46, 3"' adverse effects at chromium plume sites. (DD) Plume" sites represent a gradient of chromium and other contaminants. The gradient 
paragraph analysis did not show any relationships of contaminants and hyallela bioassay results. 

EC-486 Section 6.4 .3.2, Provide in the text more explanation of confounding factors. (JV) Comment accepted. 
p. 6-46, Benthic 

Macro invertebrate 
risk summary 

EC-487 Section 6.4 .3.2, How will the data gap for measured tissue concentrations for amphibians be resolved? Provide clarifying text. (JV) Comment accepted. Amphibian sampling is planned as part of the inter-areas assessment. 
p. 6-46, I " 

paragraph of 
section 

EC-488 Section 6.4 .3.4, Th is section discusses the sum of fractions of radionuclide concentrations in abiot ic media compared to BCGs for fish, Comment accepted. Based on an agreement with the laboratory, samples were _censored at 
p. 6-47, birds, and mammals. Specifically, it states that the SOFs approach a value of unity associated with water. Please specify theMDA. 

I " paragraph of exactly what water this refers to. Is it seep water, river water, groundwater, or what? Hopefully it is not groundwater 
section since these biota do not have access to groundwater, and hopefully it is not seep water as the likelihood of these biota 

encountering seep water compared to river water is extremely small. 

In addition, the text states the elevated SOFs are due to using detection limits for concentratio!' values for non-detected 
radionuclides. This is not standard procedure for radionuclides. Standard procedure for radiochemical analysis is to report 
a value fo r the concentration, regard less of whether that value is above or below some detection limit. It appears that these 
samples need to be reanalyzed such that concentrations are reported . (SV) 

EC-489 Section 6.4 .3.4, Explain in the text how crayfish, not in the diet of this bird, are an appropriate substitute in the model for Comment accepted 
p.6-48 , I " full macroinvertebrates that would be eaten by kingbirds. (JV) 
paragraph of 

section 

EC-490 Section 6.4.3.4, The bufflehead is an invertivorous bird. Provide rationale in the text fo r choosing the bufflehead as a surrogate for Comment noted. Rationale provided in Table 6-1 c. Statements that insects do not 
p.6-48 , 2nd full herbivorous ducks. Previously, it was stated that insects don ' t accumulate COPCs through direct contact, but plants might. accumulate COPCs through direct contact were in error. 

paragraph of (JV) 
section 

EC-491 Section 6.4 .3.4, Re-analyze PCBs with a more acceptable (lower) detection limit. (DD) Comment accepted . Additional fi sh sampling for PCB congener analysis has been 
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p. 6-49, conducted. 
I" paragraph 

EC-492 Section 6.4.3.4, Re: Figure 6-54a and 54b-, these badger HI figures show Hl< I, but text indicates that Hl> l . Please fix. (DD) Comment accepted. 
p. 6-49 , 

3'd paragraph 

EC-493 Section 6.4 .3.4, Re : Figure 6-55a and 6-55b, does HRM~l.43 refer to a reference site? "Figure 6-55d" should read "Figure 6-55c." Re: Comment partially accepted . Alpha adjustment is not required, but additional evaluation as 
p. 6-49, Table 6-7, some type of alpha adjustment is needed for multiple comparison tests (Stevens, 1986; Suter, 1996). (DD) presented in Draft A is recommended. Draft Bis expected to have a sma ller list ofCOCs· 

6th paragraph obviating the need for alpha adjustment or addi ti onal evaluations. 

EC-494 Section 6.4 .3.4, Discuss in the text whether or not studies were based on fish of same age. Comment accepted. 
p. 6-49, Fish What explanation can you give for earlier development near Hanford? (N) 

histopathology 

EC-495 Section 6.4.3.4, Discuss in the text the possibility that the fish histopathology may relate to COPCs in the diet or water column for the fish . Comment accepted. 
p. 6-50, (JV) 

2nd paragraph 

EC-496 Section 6.4 .3.4, Previous statements ind icate cancers for fish organs & tissues in the operational areas (gi ll s, liver, and kidneys). Provide Coniment accepted . 
p. 6-50, justification for statement ' evidence of greater contaminant uptake in fish from ope rational areas was not apparent." (JV) - -Summary, Fish 

EC-497 Section 6.4 .3_.4 , Modeling is questionable because of data gaps. Clarify rational fo r your statement. (JV) Comment accepted. 
p. 6-50, > 

Summary, Birds 

EC-498 Section 6.4.3.4, Delete text 'which are not key groundwater plume contaminants.' This statement doesn ' t belong here. (JV) Comment accepted. 
p. 6-50, 

Summary, Bats 

EC-499 Section 6.5, Explain in the text how physical habitat disruption contributed to uncertainty . (JV) Comment accepted. 
p. 6-51 

EC-500 Section 6.5 , Please note explicitly that a probabi listic ri sk assessment (PRA) was not perfonned for the ERA and that PRA can be _Comment accepted. 
p. 6-5 1, use ful in assessing uncertainty. In addition, uncertainty should be di stinguished from variabil ity. 

I" paragraph Along wi th Tables 6-9 and 6-1 0, sources of uncertainty include selection ofCOPCs, non-detected COPCs, stati stical issues 
associated with small sample size and non-random (j udgmental) sampling (e.g., invertebrates), combining data of variab le 
quality, parameters and models in environmental modeling (e.g., trophic transfer factors), area/temporal use factors 
(AUFfTUF), bioavailability, bioassays, hi stopathology, surrogate receptors (e.g., sculpin), a fragmented approach to 
spatially assessing ri sk (waste si te by waste site), minimal evaluation of temporal variation (primarily a cross sectional 
study design), problems with reference site selection (e.g. , use of borrow pits), toxicity reference values (TRVs), biota 
concentration guides (BCGs), COPC interactions (besides additivity), weighting lines of evidence (LOEs), additivity of 
hazard quotients, and teasing out background contributions from Hanford site risk. (DD) 

EC-501 Section 6.6, The "Conclusions" section appears inadequate in tenn s of detail. Perhaps the largest issue influencing conclusions relates Comment accepted, More detail wi ll be provided and uncertainties will be further clarified. 
p. 6-5 1, to the concept and selection of reference sites. The general conclusion ofno Hanford eco effect relates to the validity of 

2°• through 4'' para waste site/reference site compari sons and associated statistics, since waste site exposures/effects for many eco receptors 
graphs were characterized with HI > I (but not significantly different than reference sites). In addition, in a tiered approach, His 

could be disaggregated into smaller HI groups, comp rised ofCOPCs with a common mode of action. Other conclusions 
should specify adverse effects in Hyalella sediment toxicity tests (under "Sediments: Macroinvertebrates"), data gaps with 
plant bioassays and amphibian collections, and problems with hand picked invertebrate samples and propagation of this 
statistical bias in associated trophic modeling. (DD) 

EC-502 Tables 6-9 and 6- Assure that carnivorous mammals (i .e., badgers) are on table 6-9 or 6-10 or include them as an uncertainty . (JV) Comment noted. Badgers are di scussed in Table 6-9. 
10, 

p. 6-1 27-6-1 37 

EC-503 Tables 6-9 and 6- Review indicates either loss of lines of evidence or compromising of them. If this happens, how can any decisions be Comment partially accepted . Loss of lines of evidence will be discussed in greater detail, X 
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Location in 
Document 

10, 
p. 6-127-6-137 

Figures 6-1 -6-55, 
p. 6-55 - 6-110, 
Box Plot figures : 

References cited in 
comments 

Appendix A, 
General 

Appendix C, 
General 

Comment 

made regarding risk level for assessment endpoints? These Assessme_nt endpoints seem to have either lost or 
compromised LO Es: Clarify: 

(I) Terrestrial/Riparian 

Plants: diversity & abundance, surv ival/growth (toxicity testing): Also for plants : How is measured tissue concentrations 
not related to the assessment endpoint? Disagree with NA weight assignment 

(2) Soil Biota: diversity & abundance. Also, How is measured tissue concentrations not related to the assessment 
endpoint? Disagree with NA weight assignment 

(3) Middle-trophic-level species: measured tissue concentrations, balanced gender ratio, relative population, reproductive 
rates 

( 4) Near-shore Aquatic 

Plants: survival/growth(toxicity testing 

(5) Benthic macro-i nvertebrates : diversity & abundance (basket pebble sizes? And basket loss?) 

(6) Clam survival in situ: Excessive mortality due to floating tubes/clam histopathology (could mortality influence these 
results?) Also, How is measured tissue concentrations not related to the assessment endpoint? Disagree with NA weight 
assignment. 

(7) Amphibians: measured tissue concentrat ions/ survival/growth(toxicity testing). 

(8) Fish histopathology: Were the fish analysis done on fish of the same developmental stage and same gender? lfnot, 
could this have compromised results? 

(9) How was uncertainties accounted for in the risk detenninations? (N) 

Everything is lumped together, error bars are so large that everything over laps. Provide figures of individual sites. There 
maybe areas which need additional cleanup, but are hidden when lumped in a group. (JV) 

• Chapman, PM and H Hollert. Should the sediment quality triad become a tetrad, a pentad, or possibly even a 
hexad? J Soils Sed 6:4-8 . 

• EPA. 1989. Risk assessment guidance for Superfund (RAGS). EPA/540/ 1-89/002. 

• EPA. 2005. Human health risk assessment protocol for hazardous waste combustion facili ties. EPA 530-R-05-
006. 

• Harris, SG and BL Harper. 2004. Exposure scenario for CTUIR traditional subsistence lifeways. CTUIR, 
Pendleton, OR. 

• Hughs, MF. 2002. Arsenic toxicity and potential mechanisms of action. Toxicol Lett 133 :1-16. 

• Nesnow, Set al. DNA damage induced by methylated trivalent arsenicals is mediated by reactive oxygen species. 
Chem Res Toxicol 15 :1627-1634. 

• Stevens, J. 1986. Applied multivariate statistics for the social sciences. Lawrence Erlbaum Assoc. Pub., 
Hillsdale, NJ. 

• Stifelman, M. 2003. Letter to the editor. Risk Anal. 23(5):859-860. 

• Stuart, SN et al. 2004. Status and trends of amphibian declines and extinctions worldwide. Science 306: I 783-
1786. 

• Suter, GW. 1993. Ecological risk assessment. J.,ewis Pub., Boca Raton, FL. 

• Suter, GW. 1996. Abuse of hypothesis testing statistics in ecological risk assessment. HERA 2:331-347 ._ 

• WDOH. 1997. Hanford guidance for radiological cleanup. WDOH/320-015, Olympia, WA. (DD) 

Provide in the appendix a description of each waste site given on the maps. The reader has no way of relating observations 
about the si tes with characteristics of the sites. (BR) 

Ecology provided comments on a draft of the Perfom1ance Assessment. It is not clear that the version provided with th is 
document incorporated the changes requested by Ecology. For instance, Ecology was not satisfied with taking less than 5 
multi-increment samples at the sites. Ecology had provided the following comments on the perforrnance assessment 
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Response 

but is not unexpected for a large, complex ecological risk assessment. This is the main 
reason for employing multiple lines of evidence. 

Comment noted . Each receptor-specific figure has results for individual sites li sted . 

Comment accepted. 

Comment accepted . 

Comment noted. The Perfonnance Assessment will be removed from the risk assessment 
report. 

Discussed W ith 
Ecology 

X 



,. 

Comment 
Number 

EC-508 

EC-509 

EC-51 0 

EC-51 l 

EC-512 

Washington State Department of Ecology Comments 
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Location in Comment Response Discussed With 
Document Ecology 

regarding the number of samples: 

"Ecology considers the variability in the data to be too high to allow for less than 5 MIS results at any site. The 
constituents showing relatively high variability include: Total Cr, hexavalent Cr, lead, nickel, nitrate, tin, PAHs, Co-60, 
Ra-226, Ra-228, Th-232 , U isotopes, and total U." and 

"This data shows that choos ing 5 MIS samples always gives a lower UCL so 5 should be used all the time . The first 
paragraph of this report states, 'the purpose of this PA was to provide information ... .. on variability in contaminant 
concentrations.' With the expansion of the scale on the box plots, figures 6-47, variability is shown between MIS samples 
and between MIS sites for contaminant concentrations\activities. The data supports using 5 MIS samples. JWY" • 
Please include a di scuss ion in the perfonnance assessment describing how the performance assessment has been modified 
as a result of review by Ecology and EPA. The text on p. 1-21 , 2"d to last paragraph of section l .5.6, could be used and 
expanded upon to address this. (BR) 

Appendix C, The 2006 MIS sampling campaign data from all locations should be summarized the same way as the 2005 MIS Comment accepted. 
p. C-1 7, performance assessment data was summarized . It is confusing for the reader to understand what the history of the MlS 
Table sampling and analysis is by reading chapters 4 thru 6. (JY) 

Appendix D, Going with the best method of two detects might not be correct if the best method had QC problems. Was this considered? Comment noted . If QC problems led to R then yes, otherwise no . 
p. D-7, (JY) 

I" paragraph -
Appendix D, Why was a quality assurance appendix not included as requested? (JY) Comment noted. A Quali ty Assurance section will be added to the Draft B report. 

p. D-7, A primary assumption is that data deemed acceptable for the primary owners needs will be 

2"d paragraph acceptable for the ri sk assessment work . Data used for closeout activities (e.g., CVP and 
RSVP) shou ld be generically acceptable for risk assessment. Simi larly for the groundwater 
program. For the RCBRA data, the data validation reports evaluated all of the project 
specific criteria ty pically used in a DQA. Any data not rej ected should be considered 
acceptab le for use. For the FY 06 RCBRA data, about 10% of the validatable SDGs were 
validated (about 23% of the results). For the FY 07 RCBRA data 29% of the SDGs were 
validated (about 50% of the results). 

Appendix D, Has the QA of the many labs used been compared for consistency? What effect does this have for the uncertainty Comment noted. For samples analyzed for Hanford site programs included in the 

p. D-18, assessment of the risk assessment? (PNNL versus Washington Closure, etc.) (JY) evaluation set, actually a limited number of analytical laboratories have been used for the 

QA vast majority of the data. The primarily laboratories involved were DataChem-Salt Lake 
City UT, Test America (formerly Severn-Trent, formerly Quanterra, fom1erly IT)-Richland 
WA, Test America (formerly Severn-Trent, formerly Quanterra, formerly IT)-St Louis 
MO, Lionville Lab (formerly RCRA LabNet, formerly RF Weston)-Lionville PA, Eberline 
(formerly TMA)-Richrnond CA, and WSCF -FH onsite. These labs have been, and 
continue to be, routine ly QA audited/assessed by both Hanford subcontractors and through 
the DOE Consolidated Aud it Program (DOECAP) (WSCF is not audited by DOECAP). 
Many of the Hanford audits have been shared audits with multiple program and company 
participation. Since at least I 999, the laboratories have been operating under the overall 
QA umbrella req uirements of the Hanford Analytical Services Quality Assurance 
Requirements Documents (HASQARD). Individual projects can modify QA requirements, 
but no examples are known where individual projects spec ified QA requ irements less 
stringent than those ofHASQARD. Within programmatic groupings (e.g., groundwater, 
so il remediation, biota) QA requirements have been consistently applied to all affected 
laboratories and interlaboratory performance evaluations are routinely made. The impacts 
on the uncertainty fo r the risk assessment conclusions resulting from data inputs from 
different laboratories will be minimal. 

Appendix F, The class ification of the fol lowing sites for the gradient analysis as low-moderate with regard to contaminant Comment noted. Some discussion can be included regarding the gradient sites and how 
General concentrations may not be appropriate: they fell out after sampling. The main consideration is what was measured and not what 

Site Characteristic Classification was predicted in the DQO or SAP. 

600-171 Wide concentration range Low-moderate 

and maximum for arsenic; 

high for PAHs 
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Comment Location in Comment Response Discussed With 
umber Document Eco logy 

600-208 High barium and elevated Low-moderate 

Cr (VI); high fo r hexa-

chlorocyclohexane-P 

300-49 Highest uranium Low-moderate 

Ripari an 6 High for uranium Low-moderate 

Riparian 7 High for chromium, copper Low-moderate • 600-131 High for lead Low-moderate 

Include discussion in the document about how the sites compared with what was expected prior to sampling and how the 
data can be used in spite of the original expectations. (BR) 

EC-513 Figure FS. 1-14 , Please include the bivariate plots fo r Cr (Yl) as has been done for other contaminants. Also, riparian reference site 13 is Comment accepted . 
p. FS- 15 very contaminated by Cr (YI), and unique in this regard. It is also high in cadmium, thallium (exceeding the WAC 173-

340 Table 749-3 level for plant protection), and zinc (exceeding the WAC 173-340 Table 749-3 level for plant, soil biota, 
and wildlife protection). Discuss in the document the means by which this site became contaminated with hexavalent 
chromium, cadmium, tha llium, and zinc, and its val ue as a reference site given its contamination. • (BR) 

EC-514 Figure F5. l- 16a, S ites 600-1 3 1 and 600- 132 are located near one another and both have lead concentrations in soil approaching the WAC Comment partially accepted. The risk assessment does not draw conclusions regardi ng the X 
p. FS- 17 173-340 Method A cleanup level of 250 mg/kg. The WAC 173-340 terrestrial ecological protectton levels of 50 mg/kg need for cleanup. The MTCA terrestri al ecological benchmarks were used in the ecological- -(plants) and 118 mg/kg (wildlife) arc exceeded in some of the soi l samples from these sites. Mouse tissue lead risk assessment. The mouse tissue lead values will be compared with availab le benchmark 

concentration from 600- 131 was 1.2 mg/kg. This area appears to need add itional cleanup for human health and ecological tissue levels. 
protection. Please discuss these s ites in light of a possi ble need for further cleanup and compare the mouse tissue lead 
values with benchmarks for lead in mice . (BR) 

EC-515 Figure FS-17, p. The Hanford area background for many elements is relatively variable with many mean and maximum values exceeding Comment partially accepted. Additiona l explanation and evaluation of Hanford Site X 
F5-18 those of the samples coll ected in this study. This is the case for lithium (a factor of 3 greater), magnesium, manganese, background will be included in the Draft B document. However, Hanford Site background 

cobalt, calcium, beryllium, barium, arsenic, aluminum, iron, mercury, molybdenum, potassium, selenium, sil ver, sodium, data are reasonable to include for comparison purposes in the ri sk assessment. 
and vanadium. Consequently, conclusions based on comparisons with Hanford background are questi onable. This should 
be discussed in a chapter about background as described in a previous comment. Also, use of Hanford area background in 
calculations should be discontinued . (BR) 

EC-5 16 Figure F-5.1-38a, Upland operational site 300-49 has an cxceedance of the WAC 173-340-747 level for soi l for the protection of Comment noted. The ri sk assessment does not draw conclusions regarding the need for X 
p. 5-39 groundwater of0.32 mg/kg. It is likely that herbicides are being over applied there. This site should be remed iated or cleanup. The MTCA appendix will provide comparisons of site concentrations with so il 

monitored regularly for herbicide over application. (BR) screening levels for the leaching pathway (equation 747-1 ). 

EC-51 7 Figure F5.1-49b, Site 600- 132 has exceeded the WAC 173-340 soi l concentrations for protection of human health direct contact, protection Comment noted. The risk assessment does not draw conclusions regarding the need for X 
p. FS-50 and Figure of groundwater, protection of surface water and protection of wi ld life for Aroclor- 1254. The si te al so appears to exceed cleanup. The MTCA appendix will provide comparisons of site concentrations with so il 
F-5.1-S0a, p. FS-5 1 soil concentrations for protection of ground water and surface water for Aroclor-1 260 as well. Since thi s site is also hi gh screening levels for direct contact and the leaching pathway (equation 747-1 ). 

in lead and near site 600-1 31, which has high lead levels, consider this area for further remediation. (BR) 

EC-5 18 Figures F5. l-52 - The following sites have exceedences of WAC 173-340 concentrations for organic contaminants by the pathways of soil Comment noted. The risk assessment does not draw conclusions regarding the need for X 
F5. l -59a, for the protection of groundwater and/or surface water. Exceedences indicate that the combin~tion of toxicity and mobil ity cleanup. The MTCA appendix will provide comparisons of site concentrations with soil 

p. F5-53 - FS-60 resu lt in low cleanup levels. Please discuss the exceedences in the document. Further remediation may be necessary. screening levels for direct contact and the leaching pathway (equation 74 7-1 ). 

Site Contaminant Pathway 

1607-H2 Benzo(a)pyrene Soil , protection of surface water 

" Benzo(a)anthracene " 

" Benzo(a)fluoranthene " 

" Benzo(k)fluoranthene " 

100-D-49 Benzo(a)anthracene Soil, prot. of ground & surface water 

" Benzo(a)pyrene " 

" Benzo(a) fluoranthene Soil, protection of surface water 

" Benzo(k)fluoranthene " 

600-171 Benzo(a)fluoranthene Soil , protection of surface water 
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" Benzo(k)fluoranthene " 

1607-D2 Benzo(a)anthracene Soi l, protection of surface water 

" Benzo(a)fl uoranthene " 

" Benzo(k)fluoranthene .. 
Riparian 9 Benzo(a)anthracene Soil , prot. of ground & surface 

water 

" Benzo( a)O uoranthene Soil, protection of surface water 

" Benzo(a)pyrene Soil, protection of ground water 

600- 139 Benzo( a)O uoranthene Soil , protection of surface water .. Hexachlorocyclohexane-P Soil , prot. of ground & surface 
~ 

water 

JA Jones Benzo(a)Ouoranthene Soi l, protection of surface water 

Hexachlorocyclohexane-P Soil , prot. of ground & surface 

water 

1607-D2 Hexachlorocyclohexane-P Soil , prot. of ground & surface -water -

(BR) 
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