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RESPONSE TO REGULATORY COMMENTS 

QUALITATIVE RISK ASSESSMENT FOR THE 100-DR-1 SOURCE OPERABLE UNIT, 
HANFORD SITE, RICHLAND, WASHINGTON, 

WHC-SD-EN-RA-005, Revision 0 

MAY 26, 1994 

The following are responses to comments by the Washington State Department of 
Ecology (Ecology) and the United States Environmental Protection Agency (EPA) on the 
Qualitative Risk Assessment (QRA) for the 100-DR-1 Operable Unit. 

General Comments 

General Comments on Modeling the Biology of the Great Basin Pocket Mouse 

Because of the importance of the Great Basin pocket mouse to the ecological QRA, the 
basic biological information presented in the QRA must be more extensive, especially if it is 
desired to make the risk assessment as ecologically realistic as possible. Below are provided 
some comments relevant to this effort. 

1. None of the information presented (Pages D-4 and D-5) identifies documented 
home range sizes for this species, unless it is assumed the density data provide 
this information indirectly. Without information on territory (i.e., amount of 
overlap in home ranges, if any, between individuals), however, density 
information alone may not provide an accurate indication of home range size. 
Moreover, the effect of habitat conditions on home range size also needs to be 
considered. The study of O'Farrell (1975) provides information on home range 
size for the Great Basin pocket mouse. This study is a possible starting point 
for estimating the appropriate home range size considered in the conceptual 
model. 

Comment 
Resolution: As a general response it should be stated that it is not the intent of the QRA to 

be ecologically relevant. The QRA is a "bias for action" document. What this 
means needs to be presented in Revision 3 of the HSRAM so the intent and 
meaning of the QRA is understood by all. However, the parenthetical phrase 
"The home range of the Great Basin pocket mouse varies from 508-4005 sq m 
for parts of the Hanford Site (O'Farrell et al. 1975.)" should be added to the 
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end of Section 2.3.2.1.3. Additional points should also be considered. As with 
any animal, population sizes for the pocket mouse vary from habitat to habitat. 
The study by O'Farrell et al. (1975) was on relatively undisturbed habitat on the 
ALE reserve, as opposed to the essentially vegetation-free waste sites in the 100 
area. The population size also varies considerably from year to year in response 
to food availability, and from season to season, i.e. low in late winter and high 
in fall . To attempt to quantify these factors for the QRA lends a false sense of 
accuracy to the result. The home range or usage factor in all source QRAs will 
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2. Food uptake considerations should be more in line with what the animal actually 
eats . If the pocket mouse is predominately a seed eater, then transfer 
coefficients should reflect contaminant uptake for that portion of the plant. 
Moreover, if there are seasonal changes in diet, then this data also should be 
incorporated into the model. French et al. (1974) provide information on diet 
composition for a related species of pocket mouse (long-tailed pocket mouse, 
Paragnathus formosus). Similar information should be sought in the literature 
for the Great Basin pocket mouse (for example, see Johnson 1975). 

Comment 
Resolution: 

3. 

Comment 
Resolution: 

4 . 

As noted in the comment, the pocket mouse is generally a seed eater. However, 
an assumption in the QRA is that the concentrations of contaminants in plants 
and seeds are equal. The available literature does not provide sufficient 
information to model specific uptake of contaminants from soil to plants to the 
pocket mouse. Also, see response to general comment #1. 

The activity patterns of the pocket mouse should be incorporated into the 
conceptual model as much as possible. If hibernation and estivation are 
incorporated into the model, however, this provides a strong reason to 
incorporate the effects of external dose, especially at sites such as the retention 
basins where the contamination is relatively shallow and radionuclides emitting 
high energy gamma (e.g., Cesium-137) are present. The information on 
external dose in (Poston and Soldat 1992) is for cottontail rabbits and deer, and 
does not account for burrowing (dose was based on measurements from 
environmental TLDs placed three feet above the ground). There have been 
studies on Hanford that have placed dosimetry in pocket mice (Fitzner et al. 
1979, Gano 1979). These references should be checked both to gain perspective 
from information on actual exposures associated with waste sites and to evaluate 
possible information on exposure pathways. The QRA does not adequately 
justify its elimination of certain exposure pathways. 

Representatives of DOE, Ecology and EPA met on February 1, 1994, to discuss 
programmatic issues concerning the 100-BC-1, 100-DR-1, and 100-HR-1 QRAs 
and LFis . During discussion of this comment, participants agreed that discussion 
in the ecological portion of the QRA referring to "ranking of sites" should be 
eliminated because Ecology and EPA regard the QRA as a "go/no go" indicator 
to keep waste sites on the IRM path or defer them to later cleanup. The 
ecological portion of the QRA is not intended to evaluate all exposure pathways 
as would a baseline risk assessment. For the purposes of the QRA, it is 
generally assumed that the controlling pathway for exposure to the pocket mouse 
is food ingestion. A statement and discussion of this should be added to 
Revisjon 3 of the HSRAM. 

Certain points of the life cycle may be more susceptible to contaminant exposure 
than others (O'Farrell et al. 1973). Thus, the conceptual model may need to 
incorporate this consideration into the toxicity assessment, if it has not done so 
already. 
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Comment 
Resolution: 

5. 

Comment 
Resolution: 

6. 

Comment 
Resolution: 

7. 
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It is agreed that certain points of the life cycle may be more susceptible to 
contaminant exposure than others, as mentioned in O'Farrell et al. (1973). 
However, the exposure scenario is highly conservative and it is assumed that 
this condition represents a maximum exposure. In addition, see response to 
general comment # 1. 

Because it is an important part of the conceptual model and is part of the basis 
for the lower depth limit (0-6 feet scenario), the burrowing activity of the pocket 
mouse should be described and the information in Gano (1982) referenced . 

Gano and States (1982) state that the pocket mouse burrows to a depth of 
approximately 6 ft. Evaluation of the 0-6 ft depth was selected to supplement 
the 0-15 ft scenario to provide a more realistic assessment of exposure of the 
pocket mouse to contaminants. However, the 0-15 ft scenario provides an upper 
bound of the depth which may be accessed as a result of site development 
activities such as home construction and is of sufficient depth to bracket the 
rooting depth of most plants, except big sagebrush and trees , found at Hanford 
Site. 

There should be some discussion in the QRA as to whether exposure to the 
pocket mouse represents exposure to a maximally-exposed individual. If this is 
the case, then there also needs to be a qualitative discussion of what this 
exposure means at the population level and at higher trophic levels. 

The pocket mouse was selected by the Tri-Party unit managers to represent the 
maximally exposed environmental individual because its home range 
approximates the areal extent of a waste site. Representatives of the EPA and 
Ecology requested that trophic levels higher than insects or mice not be 
examined in the QRA. The measurement endpoint in the QRA is protection of 
the pocket mouse population. Higher trophic levels are to be examined when a 
baseline risk assessment is performed. There is a general lack of information 
concerning dose/response relationships at the population level of ecological 
organization. Higher trophic levels are discussed but not evaluated in this QRA, 
because this (is) a "qualitative" rather than a "quantitative" risk assessment. 
Therefore, only one receptor (rather than several trophic levels) is used for 
evaluation of limited exposure scenarios. Discussion should be included in 
Revision 3 of HSRAM relative to the above. 

In general, the relevance of either scenario is not discussed by the QRA. The 
reader is not provided with a basis for understanding why these scenarios are 
appropriate. Why does the ecological QRA use these particular soil depths? I 
have previously commented on those factors (plant rooting and pocket mouse 
burrow depths) that are important to the 0-6 feet scenario. Those comments 
need to be addressed in order to determine whether six feet is an appropriate 
cutoff point. The rationale for the 0-15 feet ecological scenario is even less 
justified in the QRA. Why 15 feet? Does the scenario assume human intrusion 
is part of the conceptual model; i.e. , humans are necessary to make 
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Comment 
Resolution: 

8. 

Comment 
Resolution: 

9. 

Comment 
Resolution: 

10. 

5/94 

contaminants at depth available to the biota? This scenario is obviously more 
conservative than the 0-6 feet scenario, but is it ecologically based? Is it 
necessary? 

See response to general comment #5 . 

If an individual site has EHQ values less than one, then the assessment should 
be rerun to consider the cumulative effect of adjacent sites (e.g., 116-DR-1 and 
116-DR-2). There is one caveat for this approach associated with the ecological 
QRA. The home range size of the pocket mouse still needs to be considered. 
The 100-BC-1 QRA (WHC 1993a) attempted to use the loggerhead shrike to 
integrate the effects of contaminant bioaccumulation over the entire operable 
unit. It seems that this effort was abandoned for the 100-DR-1 (and 100-HR-1, 
WHC 1993b) QRA(s) because the modeling scenario was unrealistic. Although 
some "realistic" method will be necessary for assessing cumulative risks at 
different trophic levels for a baseline risk assessment, I suggest use of the 
loggerhead shrike is inappropriate in the context of a QRA for another reason 
independent of modeling difficulties. The purpose of the QRA is to evaluate the 
risk posed by an individual waste site as one part of the decision process that 
determines whether an Interim Remedial Measure (IRM) is necessary (DOE-RL 
1992). Because the loggerhead shrike scenario integrates across the entire 
operable unit (WHC 1993a), it does not enable an evaluation of the effect of an 
individual waste site. 

As the next-to-last sentence in this comment points out, the purpose of the QRA 
is to evaluate the risk posed by an individual waste site as one part of the 
decision process that determines whether an IRM is necessary. The cumulative 
effect across individual waste sites is not part of the QRA. Use of the 
loggerhead shrike in the qualitative risk assessments has been discontinued. 

The overall impression of the 100-DR-1 document was that it was rushed out to 
meet a schedule commitment before it was actually ready for regulatory review. 
There are numerous grammatical and sentence construction problems, editorial 
and data proofing errors, references cited in the text that are not in the reference 
lists, and missing information that the document says should be present. These 
problems made the document difficult to review. There were some 
improvements made to the 100-HR-1 QRA, but this document still has some 
deficiencies in common with the 100-DR-1 QRA. 

The comment is acknowledged. 

There is considerable concern with the errors that resulted in an incorrect 
assessment of what sites posed an ecological risk. For the 100-DR-1 QRA, 
errors in risk assessment were made for the following sites: 116-D-7 Retention 
Basin and 107-D Sludge Disposal Trenches, 116-DR-1 and 116-DR-2 Trenches , 
and 116-DR-9 Retention Basin and 107-DR Sludge Disposal Trenches. 
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Comment 
Resolution: 

11. 

Comment 
Resolution: 

12. 

Comment 
Resolution: 

13. 

Comment 
Resolution: 

14. 

Comment 
Resolution: 
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This general comment will be addressed by removing the document 
inconsistencies noted in the specific comments for each of these waste sites . 
Refer to the comment resolutions for specific comments #22 through #24 for the 
exact location of text changes. 

The implied rationale behind the 0-6 feet ecological scenario is a reasonable 
approach, however, the QRA(s) does not adequately describe the basis for the 
scenario. Moreover, the six foot depth limit needs to be critically evaluated as 
to whether it is the appropriate depth to use as a cutoff point for the ecological 
scenario. 

See the response to general comment #5. 

The review of these documents did not involve, except in a few cases, going 
back to the original references to determine, for example, whether no observable 
effect levels (NOEL) were derived correctly or whether guidance documents 
were correctly used. 

NOELs used in the QRA were taken from the Fernald Site-Wide 
Characterization Report (DOE, 1992). These values were calculated for this 
report . The methodology used to calculate the wildlife NOELs will be given in 
Revision 3 of HSRAM. 

Is it possible for the QRA document to provide a table of risk-based soil 
concentrations for contaminants based on the ecological scenarios? Simplifying 
assumptions, such as a usage factor of one, can be used. This may allow for a 
quick screen of the sampling data to see if there are any potential contaminants 
of concern. 

Equations for calculating ecological risk-based soil concentrations will be 
provided in the Risk Evaluation of Remedial Alternatives (RERA) document. 
Risk-based soil concentrations for the ecological evaluation are beyond the scope 
of the QRA. Contaminants of potential concern for the ecological evaluation 
should be determined per the screening procedures in Revision 3 of the 
HSRAM. 

Numbers cited in the text of the documents often did not exactly match numbers 
provided in the tables . Sometimes this may have been an effect of rounding , but 
even this should be done consistently between different parts of the documents . 
There needs to be a more rigorous QA/QC procedure for this part of the QRA. 

Representatives of DOE, Ecology and EPA met on February 1, 1994, to discuss 
programmatic issues concerning the 100-BC-1, 100-DR-1, and 100-HR-1 QRAs 
and LFls . Participants agreed that at the time the 100-DR-1 QRA was written it 
was intended that the QRA would be presented before the LFI. Discrepancies 
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between the QRA and LFI occurred as revisions and additions to the data took 
place, after the QRA was published, but before the LFI was published. 
Inconsistencies occurred from tables to text because different subcontractors 
prepared the data, performed the human health QRA, and performed the 
ecological QRA. The problem of having numbers in the text and tables which 
exactly match has been reduced to a technical editing problem. A final pre
publication check is now performed in which all authors trade and review their 
documents. 

15. The human health and environmental risk of twenty-five waste sites in the 100-
DR-1 operable unit were considered separately from each other. The QRA does 
not account for overlapping exposures of receptors to multiple waste sites . 

Comment 
Resolution: 

16. 

Comment 
Resolution: 

17. 

The human health risk assessment is performed as agreed upon by the Tri-Party 
Agreement managers. Because a similar evaluation is neither appropriate nor 
possible for the pocket mouse, fractional use of waste sites by the pocket mouse 
was evaluated. It is incorrect to presume that a higher risk will be indicated for 
humans than for pocket mice because the human health and environmental risk 
assessments are based upon entirely different assumptions . 

The 100-DR-1 QRA does not fit within the definition of a QRA established by 
the Hanford Past Practice Strategy (HPPS), which states, "A judgment not based 
solely on quantification, agreed to by the parties, based upon available site data 
regarding the threat posed by site contamination." The 100-DR-1 QRA is based 
on quantification, being qualitative only to the extent that the data used is scanty 
and questionable. 

Representatives of DOE, Ecology and EPA met on February 1, 1994, to discuss 
programmatic issues concerning the 100-BC-1, 100-DR-1, and 100-HR-1 QRAs 
and LFis. At this meeting it was agreed that DOE-RL and its contractors should 
continue to look for opportunities to streamline-the QRA/LFI documents, but the 
reduction in volume of QRAs written subsequent to the 100-BC-1, 100-HR-1, 
and 100-DR-1 QRAs has made this comment no longer an issue. The QRA is 
based upon quantification for those waste sites for which sampling data are 
available. However, the QRA is qualitative in the sense that a limited number 
of exposure scenarios and pathways are evaluated to provide a bounding estimate 
of potential site risks . Additionally, the QRA evaluates risk at a number of 
waste sites for which no specific sampling data exist using historical process 
information or (where appropriate and possible) using analogous sites for which 
risk information is available. 

The QRA is lengthy, and dense with information and analysis. While the sheer 
bulk of the QRA superficially indicates an excess of analysis, the substance of 
the analysis falls short of the appropriate purpose of QRAs. To find any 
particular bit of information was a treasure hunt, as data was tabulated in 
various locations away from the text. 
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To provide additional clarity, the text for the first paragraph of Section 2.3 
(QRA Overview) of the QRA should read: "As described in Section 1.1, the 
intent of the QRA is to provide information to be used in the LFI report in 
support of a decision whether an IRM is necessary at each high-priority waste 
site. The results and conclusions of the QRA for each high-priority waste site 
are presented in the text and tables of Chapter 3, and summarized in the text and 
tables of Chapter 4." In the future, much of the information common to all 
QRAs will be provided in Revision 3 of the HSRAM. The data evaluation and 
risk assessment portions of future QRAs will be separated in distinct sections to 
improve readability. 

Specific Comments 

The original regulatory comments contained two separate specific comments numbered 
41. These have been renumbered 41(a) and 41(b) for clarity. Specific comment 49 is absent 
from the Ecology/EPA comments. 

1. Comment: Page ES-1 , 2nd paragraph of section, last sentence: 

Comment 
Resolution: 

2. 

The sentence implies that the Great Basin pocket mouse (Paragnathus parvus) is 
a key part of the food chain involving currently listed threatened and/or 
endangered species (either federal or state) on Hanford. This is not accurate. 
They may be an important dietary component for a number of federal and state, 
candidate and monitor species, but that is not what is implied here. 

Recommendation: The QRA needs to avoid motherhood statements that stretch 
the applicability of the risk assessment. The QRA should describe clearly, 
without exaggeration, the placement of the pocket mouse within Hanford's 
terrestrial food webs and why it was chosen as an indicator species to assess 
waste site impacts to the environment. 

The text should be changed on page ES-1, 2nd paragraph, last sentence, to read, 
"The pocket mouse is used because its home range approximates the size of 
many waste sites, and these mice are a key part of the terrestrial food chain at 
the Hanford Site." 

Comment: Page ES-1 , 3rd paragraph of section, 2nd sentence: 

The sentence implies that the maximum concentration for a contaminant, 
irrespective of the depth at which it was detected (from either historical or LFI 
data), was used in the risk assessment calculations. This is not accurate. 
Contaminant concentrations detected at greater than 15 feet were not considered 
in the calculations (see Page 2-5, Section 2.3 .1.1). 

Recommendation: The QRA should clarify the inconsistency. 
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Comment 
Resolution: 

3. 

Comment 
Resolution: 

5/94 

The second sentence of the third paragraph of the Background section of the 
Executive Summary should read, "The maximum concentration of each analyte 
detected above 15 ft at a waste site was selected from tabulated historical and 
LFI data for evaluation in the QRA." Additional text for insertion after the 
corrected second sentence reads, "Constituents present below 15 ft will be 
evaluated in the LFI for potential impact to groundwater" . 

Comment: Page ES-1, 1st paragraph of section: 

The manner of identifying the number of sites considered in the QRA is 
confusing. The sludge disposal trenches are treated as a single waste unit here 
(see Section 2.0, Page 2-1, for the listing of the sites), though there are five 
spatially separate trenches associated with two different retention basins (116-D-
7 and 116-DR-9). Conversely, in the next paragraph of this section (Page ES-2) 
in which a risk summary is provided ,the sludge disposal trenches are combined 
with their associated retention basin into two sites. Additionally, the solid waste 
burial grounds Nos. 4A, 4B, and 18 are treated as one site even though they are 
not spatially adjacent. Moreover, in Table 4-4 (Page 4 T-4) sites that are 
identified separately on Page 2-1, such as 116-DR-1 and 116-DR-2, are now 
lumped together (but see Table 4-3 on Page 4T-3). Thus, the end result is that 
it is difficult for a reader to determine how many individual waste sites are 
being considered. The QRA in its current condition creates a confusing 
numbers game. 

Recommendation: Combining adjacent and related waste sites may be 
appropriate (provided all TPA parties agree); however, the QRA should state 
clearly why it is combining sites and it should be consistent when it does it. 

The individual high-priority waste sites evaluated in this QRA are those 
identified in the 100-DR-1 operable unit work plan (DOE-RL 1992) and listed 
on page 2-1 of the QRA. However, the decision of whether and how to 
combine individual waste sites for the risk assessment is properly made within 
the context of the QRA. The fact that two waste sites are evaluated 
simultaneously does not imply that they are not individual waste sites. If two or 
more waste units are combined, rationale is provided in Chapter 3 for combining 
that group of individual waste sites . For example, see the first paragraph of 
Section 3.4. 

To clarify how waste sites are combined, and what information is available for 
evaluation, the first paragraph of the Results section of the Executive Summary 
should read, "This QRA evaluates a total of 25 high-priority waste sites as 
specified in the Remedial Investigation/Feasibility Study Work Plan for the 100-
DR-1 Operable Unit (DOE-RL 1992a). One site (the 120-D-1 Pond) was 
eliminated from consideration because it is an active Resource Conservation and 
Recovery Act (RCRA) treatment, storage, and disposal facility. A second site 
(Burial Grounds No. 4A, 4B, and 18) lacks any available data on potential 
contaminants. Of the remaining 23 sites, 8 sites are evaluated using risk-based 
concentrations for potential contaminants identified by LFI data collected at 
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depths exceeding 15 feet, or by process knowledge. Two of these eight sites 
(process effluent pipelines and the 116-D-9 crib) are evaluated using information 
from analogous sites in other operable units. Fifteen of the 25 high-priority 
waste sites are then evaluated by calculation of site risk using available LFI and 
historical sample data. Some of these fifteen high-priority waste sites are 
combined in the QRA when similar wastes from identical facilities were 
disposed in each." 

Table 4-3 was constructed with the high-priority waste sites separated to permit 
easier tracking of the risks associated with these waste sites for document users. 
The waste disposal trenches, however, were not separated from their respective 
retention basins and re-combined as one waste site because the risks , and risk
driving contaminants and pathways, are not necessarily identical for these two 
disposal trenches. The waste burial grounds should be listed separately in Table 
4-2, despite being evaluated as a unit, because they are spatially separate and 
may therefore be subject to differing remedial strategies. 

4. Comment: Page ES-1 , 1st paragraph of section, 4th sentence: 

Comment 
Resolution: 

5. 

The sentence states that one site (120-D-1 Pond) was eliminated from 
consideration because it was a RCRA TSD facility. It is not clear from the 
discussion in Section 3.19 (pages 3-63 and 3-64) whether this site is intended to 
be a permitted active facility or whether it will require closure. The 116-H-6 
Retention Basin may serve as an analogous situation (100-HR-1 Source Operable 
Unit) . It also is a RCRA TSD facility. In contrast to the 100-DR-1 QRA for 
120-D-l, the 100-HR-1 QRA did conduct a risk assessment for 116-H-6 (WHC 
1993b). 

Recommendation: The QRA should clearly identify the intended disposition of 
120-D-l. If it is intended to be closed, then a risk assessment should be 
conducted. 

The 120-D-1 Pond site is an active RCRA TSD facility. Unlike the 116-H-6 
Retention Basin, the 120-D-1 Pond is currently receiving wastes . The decision 
not to include an active RCRA TSD facility in the QRA was based on best 
professional judgement. An explanatory sentence will be added to paragraph 1 
of the Results section of the Executive Summary (see resolution to specific 
comment #3) . 

Comment: Page ES-2, 2nd paragraph of section, 2nd sentence: 

The sentence states that only 14 sites had sampling data. This statement 
conflicts with the information provided in the previous paragraph in which it is 
indicated that a combination of LFI and historical data were available for 24 
sites. Again, the QRA confuses how it identifies individual sites . 

Recommendation: The QRA should define clearly what is considered an 
individual site for the purposes of the sample data and risk assessment and then 
remain consistent throughout the document. 
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6. 

Comment 
Resolution: 

7. 

Comment 
Resolution: 
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Although it is true that only 14 sites have specific sampling data (the sludge 
disposal trenches do not), because these trenches are combined with their 
associated retention basins 15 of the high-priority waste sites are in fact 
evaluated using a combination of LFI and historical data. Throughout 
paragraphs 2 artd 3 of the Results section of the Executive Summary, where 
"14" sites appears it should be replaced by "15" sites . The second sentence of 
the Results section of the Executive Summary should read, "Seven of the fifteen 
sites for which risks were calculated using a combination of LFI and historical 
data were rated as having a high human health risk potential under the frequent
use scenario in 1992. " 

Comment: Page ES-2 , 4th paragraph of section: 

The paragraph does not distinguish whether the risk results were a result of the 
0-15 feet or the 0-6 feet (soil depth) risk scenarios, or both. Moreover, 
although the QRA considers both the 0-15 feet and 0-6 feet ecological risk 
scenarios, the relevance of these scenarios are not mentioned in this section (see 
Comment No. 45) 

Recommendation: Identify which scenario results in which risk result and 
provide a summary of the rationale for the two scenarios. 

The 3rd paragraph of page ES-2 should be changed to read, "One site 
(116-DR-9 retention basin) shows a potential ecological risk from strontium-90 
at both the 0-6 ft and 0-15 ft depths, and one site (116-D-7 retention basin) 
shows a potential ecological risk from chromium, also at both the 0-6 ft and 
0-15 ft depths . The evaluated receptor, the Great Basin pocket mouse, generally 
burrows to a maximum depth of 6 ft. The 0-6 ft level was proposed to provide 
a possible external exposure pathway through burrowing activity. The 0-15 ft 
exposure scenario will identify most contamination that is likely to be available 
to the surface through biotic transport, i.e., rooting depth. The only vegetation 
that will root below the 15 ft level are big sagebrush and certain trees. Most of 
the common vegetation in the 100 Area does not root much below 3 meters." 
This rationale will be expanded in Revision 3 of the HSRAM. 

Comment: Page ES-2, 5th paragraph of section: 

There is again in this paragraph a mixing of the use of the maximum 
contaminant concentration detected at a waste site (2nd sentence) with a later 
statement that only the maximum from the first 15 feet was considered (4th 
sentence). 

Recommendation: The QRA should avoid misleading statements that imply to a 
reviewer that maximum concentrations, irrespective of depth, were considered. 

The second sentence on page ES-2 should read, "In the case of 100-DR-1 
terrestrial wildlife, the risk assessment assumed that the key receptor organism, 
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the Great Basin pocket mouse, was a frequent site user and was exposed to the 
maximum concentration of soil contaminant to a depth of 15 ft in an individual 
waste site." 

8. Comment: Page ES-2, 5th paragraph of section, 3rd sentence: 

Comment 
Resolution: 

9. 

Comment 
Resolution: 

10. 

Comment 
Resolution: 

The sentence implies that the ecological QRA provides a relative ranking of risk 
among waste sites. The statement as written is unclear. 

Recommendation: The QRA should clarify how the ecological QRA achieves a 
relative ranking among waste sites. Moreover, the QRA should demonstrate the 
applicability of ranking the waste sites; i.e., is ranking necessary and in 
accordance with the Hanford Site Past Practice Strategy (DOE-RL 1992). 

The 3rd sentence of paragraph 5 of Section ES-2 should be revised to read, "In 
this regard, the qualitative environmental evaluation is used as a comparison 
(using the calculated doses as a scale) among waste sites and not a stand-alone 
assessment." 

Comment: Page ES-2, 5th paragraph of section: 

The last sentence of the paragraph provides information on an ecological 
benchmark for radionuclides, but no information is provided for non-radioactive 
contaminants. 

Recommendation: The paragraph should provide a brief statement that describes 
how ecological benchmarks for non-radioactive contaminants were derived. 
Moreover, it would be helpful if "ecological benchmark" is defined. The term 
lacks any relevance within the context of the Executive Summary. 

The fourth and fifth sentences of paragraph 5, Results Section of the Executive 
Summary, should be deleted. The following text should be inserted after 
sentence three of paragraph 5 of the Results Section of the Executive Summary, 
"Ecological benchmarks for radionuclides and hazardous chemicals were used as 
measure of risk. An ecological benchmark is a concentration/dose that is used 
as a threshold above which a receptor response is expected. Exceeding this 
value would indicate risk." 

Comment: Page ES-2, 6th paragraph of section: 

The information presented in the paragraph is vague and to some extent 
redundant to information provided elsewhere in the result summary. 

Recommendation: Incorporate any of the relevant information from this 
paragraph into the two preceding paragraphs on this page. 

The 6th paragraph, Results Section of the Executive Summary, can be removed. 
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11. Comment: Page ES-3, 1st paragraph of section, 4th sentence: 

Comment 
Resolution: 

The sentence describes uncertainties specific to the ecological risk assessment. 
Some additional uncertainties deserve mention with the understanding that 
uncertainties associated with the ecological QRA can be either conservative or 
non-conservative. 

Recommendation: The QRA should indicate that uncertainties associated with 
the ecological QRA can be non-conservative as well as conservative. On the 
conservative side of the ledger our lack of knowledge (or lack of use of 
available knowledge as the case may be) about pocket mouse activity and 
foraging patterns may cause an overestimate of the amount of contaminated food 
that is ingested. Conversely, the QRA considers only one pathway of exposure 
(see comments to Appendix D). Moreover, there is a general lack of knowledge 
of the effects of specific contaminants on wildlife. 

The entire Uncertainties Section of the Executive Summary should be rewritten 
as follows: 

"Uncertainty exists in the results of the human health and environmental 
evaluations for the 100-HR-1 source operable unit because of uncertainties in the 
contaminant concentration data, in the assumptions of the exposure scenarios 
analyzed, and in the toxicity values for both human and ecological receptors. 
Where uncertainties exist, parameter estimates are generally biased in a 
conservative manner. Consequently, this QRA provides risk estimates which are 
biased toward the protection of human health and ecological integrity, 
considering the qualitative nature of the available data. 

Identification of contaminants and concentrations are based on a limited 
sampling program and historical data of unvalidated quality . It is unlikely that 
the available data fully characterize many of the waste sites . Maximum 
representative (rather than average) concentrations are used in the risk evaluation 
due to the limited number and quality of waste site sample data. Additional 
uncertainty is introduced by assuming that contaminants are uniformly 
distributed across the waste sites when it is known that the LFI and historical 
sampling programs were intended to take "snapshots" of likely "hot spots" 
suspected of being contaminated based upon process knowledge. 

The assumptions of the exposure scenarios and the risk evaluation itself lead to 
uncertainty in the application of the results, although the evaluation is meant to 
be an upper bound of potential risk. The two human health scenarios (frequent
and occasional-use) evaluated to provide estimates of hazard or risk do not 
currently occur in the 100-H Area. In the ecological risk evaluation no 
allowance is made for radioactive decay, bioavailability, or dilution effects. 

There are uncertainties associated with the toxicity values used in both the 
human health and ecological risk assessments. These values are often based on 
limited acute animal studies with the effects extrapolated to the lower chronic 
dose levels associated with environmental contamination. Additional 
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A more detailed discussion of uncertainties associated with the exposure 
scenarios in a QRA should be included in Revision 3 of the HSRAM. 
Uncertainty in the ecological QRA includes, but is not limited to, mouse weight 
and uptake rate, transfer coefficients from soil to plant, the assumption that the 
total soil column is contaminated and all contaminants are 100% biologically 
active, and the assumption that the mouse does not hibernate but remains active 
365 days/year." 

12. Comment: Page 2-11, 2nd paragraph of section, 2.3.2 .1.1, last sentence: 

Comment 
Resolution: 

13. 

The sentence states that all contaminants exceeding background are included in 
the risk assessment. This is not consistent with Fig. 2-4 (Page 2F-4) which 
implies that certain substances, such as aluminum [which can be toxic, especially 
to aquatic organisms (Devillers and Exbrayat 1992)], may have been eliminated 
from consideration even if their concentrations exceeded background (also see 
DOE-RL 1993, Section 2.1.4.3). Contaminants not of concern for humans may 
still be of concern for wildlife. 

Recommendation: Contaminants should not be screened out based solely on their 
toxicity to humans. Each contaminant should also be assessed for its potential 
toxicity to plants and wildlife. 

Revision 3 of the HSRAM will include separate human health and ecological 
screening of contaminants. Separate screening of contaminants is being done for 
all current QRAs and all radiochemical contamination is being carried through 
the ecological risk assessment. Section 2 .1. 5 of the LFis should be revised to 
reflect this. 

Comment: Page 2-12, 3rd paragraph of section 2.3 .2.1.1, last sentence: 

The sentence implies that no direct measures of biological uptake for 
contaminants of concern are available for the operable unit. Measures of uptake 
can be important for estimating transfer coefficients for contaminants between 
soil and biological media. 

Recommendation: Contractors responsible for the 100 Areas have routinely 
taken environmental surveillance samples in the vicinity of the 100 Area waste 
units. The QRA should make use of the historical environmental surveillance 
data that are available for the operable unit. If the data are problematic in the 
sense that soil samples, for example, can not be correlated with vegetation 
samples to derive an estimated transfer coefficient, they should still be useful in 
discussing the qualitative nature of the risk assessment in general and the 
transfer coefficients in particular. 
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The last sentence of the 3rd paragraph in Section 2.3 .2.1.1. should be changed 
to, "Data on vegetation sampling from the waste sites, collected under the 
facility monitoring program, is included as background information in Appendix 
D (Tables D-4a, D-4b, and D-4c) . However, it should be noted that biological 
uptake factors were evaluated from a soil source term for this QRA, as onsite 
monitoring data does not provide all of the information needed to compute 
soil-to-plant uptake factors." 

The following references should be added to Section 5.0: 

Landeen, D.S ., M.R. Sackschewsky, and S.G. Weiss, 1993, 100 Areas 
CERCLA Ecological Investigations, WHC-EP-0620, Westinghouse 
Hanford Company, Richland, Washington. 

Schmidt, J.W., A.R. Johnson, S.M. McKinney and CJ. Perkins, 1993, 
Westinghouse Hanford Company Operational Environmental Monitoring 
Annual Report, CY 1992, WHC-P-0573-1, Westinghouse Hanford 
Company, Richland, Washington. 

Wintczak, T.M., 1993, Letter to R.D. Freeberg, DOE, Validated Data for the 
JOO Aggregate Area Biota Sampling, Correspondence No. 9352382D, 
March 24, 1993, Westinghouse Hanford Company, Richland, 
Washington. (Approximately 1000 pages) 

The following tables should be added to Appendix D: 

Table D-4a. Vegetation Sample Results (pCi/g) From Waste Sites 
in the 100-DR-1 Operable Unit, as Reported by Schmidt et al (1993) 

(See Schmidt et al 1993, pages E-4 and E-36, 
for sample locations and additional radionuclides reported) . 

~me 
Cs-137 (QCi/g) Sr-90 (QCi/g) 

116-DR-1 -l.19E-03 l.63E-02 

overall error ±5.48E-02 ±6.17E-03 

107-DR-Sludge Disp. Tr. -l.73E-02 l.48E-01 

overall error +5.07E-02 ± 2.86E-02 

116-D-7 3.23E-02 1.52E-02 

overall error ±5.61E-02 ±6.89E-03 

116-DR-9 -4.llE-02 5.21E-02 

overall error +9.29E-02 + l.79E-02 
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Table D-4b. Average Radionuclide Concentrations (pCi/g) Detected 
in 100-D/DR Area Vegetation Samples from 1981 to 1992, 

as Reported by Schmidt et al. (1993) 
(see Schmidt et al. 1993, page 4-12, for additional 

radionuclides reported) 

Year Cs-137 

1981 l.6E-01 

1982 2.7E+OO 

1983 1.4E-01 

1984 l.7E+OO 

1985 6.8E-01 

1986 l.7E+OO 

1987 6.3E-01 

1988 9.6E-02 

1989 2.8E-01 

1990 6.2E-01 

1991 l.8E-01 

1992 2.3E-02 

Table D-4c. Radionuclides (pCi/g) and Chromium (mg/kg) 
in Ant- and Mammal-Excavated Soil Adjacent to Waste Sites 

(as reported in Landeen et al. 1993, see that report 
for additional information on inorganic contaminants) 

Site Cs-137 Sr-90 

116-DR-9 (ant soil) 0.36 0.42 
±0.13 +0.32 

116-DR-9 (ant soil) 0.34 0 .11 
+0.12 ±0.30 

116-DR-9 (mammal soil) 0.17 0.055 
±0.10 +1.6 

116-D-4 (ant soil) 0.43 0.096 
+0.13 ±0.24 

116-D-3 (mammal soil) not detected 0.18 
+0.24 

116-D-1 (mammal soil) 0.16 0.077 
±0.096 +0.24 
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Sr-90 

NR 

NR 

NR 

2.8E-01 

6.9E-02 

l .5E-01 

9.5E-02 

1.8E-0l 

l.5E-01 

9.5E-02 

8.3E-02 

5.8E-02 

Chromium 

6.10 

5.20 

7.70 

6.60 

9.30 

8.00 
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14. Comment: Page 2-12, 5th paragraph of section: 

Comment 
Resolution: 

15 . 

Comment 
Resolution: 

16. 

The 4th sentence implies that radiation doses are weighted by the energy of the 
radiation (i.e. , quality factors are applied); however, the last sentence of the 
paragraph uses the units rad/day. Rad is an unweighted measure of radiation 
exposure. Also, throughout the document the QRA tends to mix the concepts of 
dose and dose rate. Rad/day is a dose rate, not a dose . 

Recommendation: Weighted values of radiation exposure are usually associated 
with human exposure. The QRA needs to clarify how radiation doses were 
weighted for the purposes of the ecological QRA. Also, the QRA should strive 
to identify units of measures correctly; i.e. , rad is a dose and rad/day is a dose 
rate. 

On page 2-12, 5th paragraph of Section 2.3.2.1.1, and page 4-7, second 
paragraph of Section 4 .3, the term "weighted" does not apply to radiation dose 
to animals and should be removed. 

Comment: Page 2-12, 1st sentence of section 2.3.2.1.2: 

The sentence states that the assessment and measurement endpoint is the health 
and mortality, respectively of the Great Basin pocket mouse. Mortality of the 
pocket mouse is not an appropriate assessment endpoint. 

Recommendation: Health and mortality of the pocket mouse should both be 
considered as measurement endpoints. We are using the pocket mouse as an 
indicator of the health of the entire operable unit ecosystem. Specific 
assessment endpoints have not been identified and agreed to by TP A 
participants. This should be done . 

The first sentence in Section 2.3.2.1.2 should be revised to read, "The 
measurement endpoints are the health and mortality of the · Great Basin pocket 
mouse. Assessment endpoints are beyond the scope of the QRA, since it is not 
an ecosystem level study." 

Comment: Pages 2-13 and 2-14, 2nd and 4th paragraphs of section 2.3.2.2 .1: 

The discussion of home range size, waste site size, and their relationship to 
pocket mouse usage factors is confusing. It is difficult for a reader to equate 
statements such as: " .. . assumed that all of [its] life is spent within the site." 
(2nd paragraph, 2nd sentence) with " . .. assumed the receptor spends some 
fraction of [its] life in the site, [but] obtains all its food from the site and all 
consumed food is contaminated." (4th paragraph, 2nd sentence) and then 
understand the need for usage factors . If ingestion is the only pathway 
considered and all food is considered contaminated, why discuss and use a usage 
factor? 
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Comment 
Resolution: 

18. 

Comment 
Resolution: 

19. 
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Recommendation: Incorporating usage factors into the conceptual model may be 
appropriate but not as indicated by the discussion in this section. Whatever 
approach is decided to be followed, i.e., use or do not use usage factors, the 
QRA needs to be clear about what is done. 

The second sentence of the 4th paragraph of Section 2.3.2.2 .1 should be 
changed to read, "It was assumed the receptor spends all of its life in the site ... " 
On page D-7, the equation (8) variable FI should read, "FI = fraction ingested 
from contaminated source = 1 ". 

Comment: Page 2-14, 4th paragraph of section 2.3.2.2.1, last sentence: 

The sentence states that a drinking water pathway was not considered because 
there is not a local source of water within the operable unit. Perhaps more 
relevant than the presence of a source of water is whether shrub-steppe rodents, 
such as the pocket mouse, will drink water when available. 

Recommendation: The literature should be checked to determine whether the 
Great Basin pocket mouse will make use of surface water when available. If 
they do not then the drinking water pathway can be eliminated independent of 
whether there are water sources available. 

The last sentence of the 4th paragraph of Section 2.3.2.2.1, on page 2-14 should 
be revised to reflect available literature and indicate that the pocket mouse does 
not require water. The sentence should read, "Schmidt-Nielson (1948) and 
Kritzman (1974) state that this species does not need free water but occasionally 
eats green vegetation when available." 

Deficiency: Section 2.3.2.2.1, 5th paragraph, last sentence: 
The sentence states that example calculations are provided in Appendix D for 
calculating contaminant dose. Appendix D does not provide these example 
calculations. 

Recommendation: Provide example calculations in Appendix D for radiological 
and hazardous chemical contaminants. 

The last sentence of the 5th paragraph of section 2.3.2.2.1 should be revised to 
read, "The equations used to calculate radiological and hazardous chemical doses 
are provided in Appendix D." Examples of dose calculations for radionuclides 
and hazardous chemicals will be be provided in Revision 3 of HSRAM. 

Comment: Page 2-14, 1st paragraph of section 2.3.2.2.2 , 2nd sentence: 

DOE Order 5400.1 should be 5400.5. Also, no DOE Orders are listed in the 
reference section (Section 5.0). 
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Comment 
Resolution: 

21. 

Comment 
Resolution: 

Recommendation: Identify the correct DOE Order. Update the reference 
section. 
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The second sentence of the first paragraph of section 2.3.2.2.2 should read, 
"The only regulatory driver for radionuclides in the environment is DOE Order 
5400.5, which requires exposure for aquatic organisms to be less than 1 
rad/day." The corrected number of the DOE Order should also be provided in 
the references. Additional text should be added to state, "The regulatory 
benchmark for terrestrial organisms has not been formally established. 
However, until a formal benchmark is established, hazard quotients for 
terrestrial ecological exposure are based on an exposure limit of 1 rad/day 
(NCRP 1991) for radionuclides and the NOEL dose for non-radionuclides." 

Comment: Page 2-15, paragraphs 1 and 2, 1st sentence of each paragraph: 

The sentences imply that more than one species was assessed. The QRA focuses 
only on the pocket mouse. The wording might be a holdover from when risk to 
the loggerhead shrike (Lanius ludovicianus) also was assessed in the 100-BC-1 
QRA (WHC 1993a). 

Recommendation: Correct the sentences to indicate only the pocket mouse is 
assessed. 

The first sentence in Section 2.3.2.2.2, sixth paragraph, should read, "To 
evaluate the toxicity of a chemical to the Great Basin pocket mouse, intake 
values for a given contaminant were compared with the NOEL." The first 
sentence in Section 2.3.2.2.2, seventh paragraph, should be revised to read, 
"Intake of contaminants by the Great Basin pocket mouse was estimated usil)g 
intake parameters obtained from either published literature or derived from EPA 
formulas (EPA 1988a)." 

Comment: Page 2T-2, Table 2-2 

The list of tabulated values is incomplete. Several other contaminants are 
present that could adversely affect wildlife; for example, aluminum, arsenic, and 
cadmium are present at some of the waste sites. The QRA does not identify a 
basis for restricting the list of contaminants for which NOEL data are presented. 

Recommendation: In general , an NOEL value, if available, should be provided 
for any non-radiological contaminant detected at the operable unit. 

Revision 3 of the HSRAM will include separate human health and ecological 
screening of contaminants. Separate screening of contaminants is being done for 
all current QRAs and all radiochemical contamination is being carried through 
the ecological QRA. A NOEL or benchmark value will be provided for all 
contaminants of potential concern. Section 2.1.5 of the LFis should be revised 
to reflect this. Aluminum and other contaminants considered to be eco-toxic 

18 



om 13:a:w, 154'' 7 :, ,,J 1 ! ,;), ~ I 
5/94 

were evaluated in the ecological QRA. The NOEL table (Table 2-2. , page 2T-
2, Estimated Wildlife NOEL) presents contaminants which surpassed the 
ecological screening criteria values . 

22. Comment: Page 3-30, section 3.7.5: 

Comment 
Resolution: 

Several errors of consistent data presentation and correct data interpretation are 
associated with this section. The total radionuclide, dose rate values provided in 
this section are probably incorrect (also refer to Tables 3-7g and 3-7h, Pages 
3T-7g and 3T-7h, respectively). A maximum concentration of 360 pCi/g of 
Strontium-90 is present at a depth of 2.5 feet (Table 3-7a, Page 3T-7a-a, 
Historical Data) . Based on a comparison with other tabulated values in the QRA 
for Strontium-90 soil concentrations and the resultant estimated dose rate (for 
example, see Table 3-llg, Page 3T-llg: 160 pCi/g results in l.3E+0l 
rad/day), the correct dose rate corresponding to a concentration of 360 pCi/g 
would seem to be 3.0E+0l rad/day (This is approximately the total dose rate 
because Strontium-90 dominates the radionuclide contribution to dose .). This is 
the value recorded in the 6th column of Table 3-7g; however, the 4th column 
has a value of 2.0E+0l (the usage factor, column 5, is 1 so the two values 
should be the same). Moreover, in Table 3-7h, 4th and 6th columns, for the 
same concentration value of 360 pCi/g a dose rate of l .6E-03 is recorded . 
Because the maximum value of Strontium-90 contamination was detected at 2.5 
feet, the dose rate should be the same for both scenarios . Thus, for one value 
of concentration three values of dose rate are provided (which for this site 
should be unaffected by scenario and usage factor considerations) . If the 
3.0E+0l rad/day dose rate is correct then the 1 rad/day benchmark, in addition 
to the chromium NOEL, is exceeded for both soil depth scenarios at this waste 
site. 

Recommendation: Correct the discrepancies in the table values and indicate that 
the radiological benchmark has been exceeded for both soil depth scenarios . 
The QRA preparers should set up some type of quality control check that 
ensures that a reviewer, separate from the person that initially prepares and 
interprets the data tables, checks the calculations and tables for consistency of 
numbers and correct interpretation of their results. Good quality control of 
sample analytical results is wasted if errors associated with calculation and data 
table preparation are allowed to persist. The errors cited here give no indication 
that a quality control check is in place. As a check to see if the numbers make 
sense, the preparer should understand that the dose received from contaminants 
at 0-6 feet should never exceed the dose received at 0-15 feet under the 
assumption that the maximum concentration of the contaminant detected is used 
in the risk calculation. 

Typing errors in the data in Tables 3-7g and 3-7h should be corrected. New 
tables (and calculations) have been generated to verify that the new numbers are 
correct. Sentences two and three of Section 3.7.5 should be changed to read, 
" ... The total dose rate for soil maximums above 15 ft and above 6 ft was 30 
rad/day, of which 99 % was attributable to strontium-90. This dose is above the 
1 rad/day benchmark." The value for strontium-90 listed in the fourth column 
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of Table 3-7g should be 3.0E+0l. In Table 3-7h, the values in columns 2 
through 6 for strontium-90 should be the same as those in Table 3-7g, with a 
total strontium-90 dose of 3.0E+0l and a total dose from all radionuclides of 
3.0E+0l. 

Table 4-4 on page 4T-4, and Section 4 .3.1 on page 4-7, should be revised to 
reflect the above changes. Also, see the response to specific comment #30. 

23. Comment: Page 3-34, section 3.85 : 

Comment 
Resolution: 

The reported chromium dose rate of 0.88 mg/kg/day exceeds the NOEL for 
chromium of 0.20 mg/kg/day identified in Table 2-2 (Page 2T-2) . The last 
sentence of the section implies chromium did not exceed the NOEL. 

Recommendation: Correctly identify that this waste site exceeds the NOEL for 
chromium for the 0-15 feet scenario. 

The reported chromium dose rate of 0.88 mg/kg/day exceeds the NOEL for 
chromium for the 0-15 ft scenario. The last two sentences in Section 3.8.5 
should read, "The radiological dose was not above the 1 rad/day benchmark. 
However, the non-radiological dose for chromium exceeds the NOEL of 0.20 
mg/kg/day." 

Table 4-5 on page 4T-5, and Section 4.3.1 on page 4-7 should also be revised to 
reflect the above changes. Also, see the response to specific comment #30. 

24. Comment: Page 3-48, section 3.11.5: 

Comment 
Resolution: 

The reported chromium dose rate of 0.34 mg/kg/day (applies to both soil depth 
scenarios) exceeds the NOEL for chromium of 0.20 mg/kg/day identified in 
Table 2-2 (Page 2T-2) . The last sentence of both paragraphs states that 
chromium did not exceed the NOEL. 

Recommendation: Correctly identify that this waste site exceeds the NOEL for 
chromium for both soil depth scenarios. 

The reported chromium dose rate of 0.34 mg/kg/day for both soil scenarios 
exceeds the NOEL of 0.20 mg/kg/day. The last sentence in Section 3.11.5 
should be changed to read, "The dose for chromium, in both soil depth 
scenarios, was above the wildlife NOEL of 0.20 mg/kg/day." 

Table 4-5 on page 4T-5, and Section 4.3.1 on page 4-7 should be revised to 
reflect the above changes. Also, see the response to specific comment #30. 

25 . Comment: Pages 3-66 and 3-67, section 3.21.1 : 

These burial grounds are not listed in Appendix C of the Hanford Federal 
Facility Agreement and Consent Order (Ecology, EPA and DOE-RL, 1992). 

20 



Comment 
Resolution: 

26. 

Comment 
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27. 
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The QRA does not reference historical information that identifies these as 
separate from previously designated solid waste burial grounds. Nor is it clear 
why these are high priority sites as only vague information on potential waste 
inventories is provided. 

Recommendation: Because sites 4A and 4B are said to contain vertical safety 
rod thimbles, Miller and Wahlen (1987) should be referenced for potential 
information on estimating radionuclide inventories. Moreover, because sites 4A 
and 4B are located adjacent to, if not integral with, a liquid waste site (116-D
lB and 116-D-2A, respectively; Figure 2-1, Page 2F-1); their inventories 
probably contribute to the overall dose from the liquid sites and possibly should 
be considered as part of the risk assessment for the liquid sites . 

Any contaminants associated with the aluminum thimbles are expected to be 
activation products of the cobalt and nickel impurities in the aluminum, and 
therefore not mobile in the environment. The 100-DR-1 operable unit work 
plan identifies the burial grounds as potential IRM candidates based on the 
HPPS and on the consent of the Tri-Party Agreement managers. The QRA, in 
tum, evaluates the burial grounds due to their inclusion among the high-priority 
waste sites identified in the work plan. Miller and Wahlen (1987) provides 
radionuclide inventory information for the primary burial grounds , but not for 
secondary burial grounds such as 4a, 4b, and 18. Miller and Wahlen (1987) 
estimates that approximately 5,500 lb of material (61 thimbles) may have been 
removed from both the D and DR reactors and that Co-60, Ni-63, and Ni-59 are 
associated with the aluminum thimbles. The number of these thimbles present in 
any particular D-area burial ground is unknown. 

Comment: Page 4-2, last paragraph of the section, last sentence 4.1 .2: 

The sentence incorrectly identifies the lowest observable effect level (LOEL) as 
associated with a hazard quotient for radionuclides. The LOEL benchmarks 
apply to non-radionuclide contaminants. Non-radionuclide contaminants should 
be, but are not, referred to in this sentence. Moreover, Section 2.3 .2.2.2 (Page 
2-15, 5th and 6th paragraphs of the section) identifies the no observable effect 
level (NOEL) as the applicable ecological benchmark for non-radionuclide 
contaminants. 

Recommendation: Identify the NOEL as the applicable ecological benchmark 
for non-radionuclide contaminants. 

The last sentence of the last paragraph of section 4.1 .2 should read, "Hazard 
quotients for ecological exposure are based on an exposure limit of 1 rad/day 
(NCRP 1991) for radionuclides and a no-observable-effect level (NOEL) dose 
for non-radionuclides ." Also, see the response to specific comment #19. 

Comment: Page 4-7 , Section 4.3 Ecological Effects and Endpoint Selection 
subsections: 
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29. 

Comment 
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Comments Nos . 14 and 15 apply to the Ecological Effects and Endpoint 
Selection subsections, respectively. Also, the last sentence of the Endpoint 
Selection subsection seems to have been written with the loggerhead shrike in 
mind. 

Recommendation: Refer to Recommendations Nos . 14 and 15 . Also, delete the 
last sentence of the Endpoint Selection subsection. 

The Endpoint Selection portion of section 4.3 should read, "The measurement 
endpoints are the health and mortality of the Great Basin pocket mouse . Risk is 
evaluated for the mouse based on a two-step accumulation model (soil-to-plant 
and plant-to-mouse). The dose to the pocket mouse was used to screen the level 
of risk associated with an individual waste site." 

Comments: Pages 4-7 and 4-8, 3rd paragraph of the section 4.3 .1: 

The first sentence incorrectly states that all sites that had measurable Strontium-
90 concentration exceeded a dose rate of 1 rad/day. The remainder of the 
paragraph implies that the 0-15 feet scenario drives the risk assessment results 
but is an unrealistic exposure scenario. The basis for this scenario may be open 
to question, but at least for the retention basins (116-D-7 and 116-DR-9) the 
maximum concentrations were often found above six feet. Thus, though its 
reasoning is hypothetically true, this paragraph is somewhat misleading based on 
the actual results. 

Recommendation: Rewrite the paragraph to reflect the actual results . 

The first sentence of paragraph 3 of section 4.3.1 should be revised to read , 
"The estimated dose from strontium-90 to the Great Basin pocket mouse 
exceeded 1 rad/day at the 116-DR-9 Retention Basin and 107-DR Sludge 
Disposal Trenches (Table 4-4)." Also, see the response to specific comment 
#22. 

Comment: Page 4-8 , 5th paragraph of section 4.3.2, 3rd sentence: 

The QRA makes the assumption that the seed concentration of contaminants is 
reduced compared to the rest of the plant but does not provide any reference to 
relevant studies. 

Recommendation: The historical literature should be searched for information 
on the compartmentalization of contaminants in plants . If available, the 
information should then be evaluated for incorporation into the risk assessment 
model. It is preferable to eliminate uncertainties if they can be addressed by 
referring to published sources of information. 

Incorporating the compartmentalization of contaminants in plants provides a 
greater level of detail than warranted for a qualitative risk assessment. The third 
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sentence of paragraph 5, section 4.3.2, should read, "The assumptions of the 
model include non-Hanford specific soil-to-plant transfer coefficients, plant root 
contact with a contaminant, and uniform contaminant distribution within the 
plant." 

30. Comment: Pages 4T-4 and 4T-5: 

Table 4-4 Environmental Hazard Quotients Summary for Radionuclides by 
Waste Site and Table 4-5 Environmental Hazard Quotient Summary for Non
radiological Contaminants by Waste Site. 

These tables do not accurately identify those sites that exceed an Environmental 
Hazard Quotient (EHQ) of 1 for radionuclide and non-radionuclide contaminants 
as indicated by comments Nos. 22, 23, and 24. 

Recommendation: Correct the tables based on Recommendations Nos. 22, 23, 
and 24. 

Comment 
Resolution: Tables 4T-4 and 4T-5 should be revised to reflect resolutions indicated in 

specific comment #22, #23, and #24. The correct tables are: 

Table 4-4. Environmental Hazard Quotients Summary for Radionuclides by Waste Site. 

WASTE SITE Depth Dose Rate Exceeds 
(feet) EHQ of 1.0 

108-D Office Building and Decon Station 0-6 no 
0 - 15 no 

116-D-1 A and 116-D-lB Fuel Storage trenches 0-6 no 
0 - 15 no 

116-D-2A Pluto Crib 0-6 no 
0 - 15 no 

116-D-3 and 116-D-4 Cribs 0-6 no 
0 - 15 no 

116-D-5 Outfall Structure and Process Pipelines 0-6 no 
0 - 15 no 

116-D-6 French Drain 0-6 no 
0 - 15 no 

116-D-7 Retention Basin and 107-D Sludge Disposal Trenches 0-6 yes 
0 - 15 yes 

116-DR-1 and 116-DR-2 Liquid Waste Disposal Trenches 0-6 no 
0 - 15 no 

130-D Gasoline Storage Tank 0-6 no 
0 - 15 no 

Sodium Dichromate Tanks 0-6 no 
0 - 15 no 

116-DR-9 Retention Basin and 107-DR Sludge Disposal 0-6 yes 
Trenches 0 - 15 yes 
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Table 4-5. Environmental Hazard Quotient Summary for Non-radiological 
Contaminants by Waste Site. 

WASTE SITE Depth Dose Rate Exceeds 
(feet) EHQ of 1.0 

108-D Office Building and Decon Station 0-6 no 

0 - 15 no 

116-D-lA and 116-D-lB Fuel Storage Trenches 0-6 no 

0 - 15 no 

116-D-2A Pluto Crib 0-6 no 

0 - 15 no 

116-D-3 and 116-D-4 Cribs 0-6 no 

0 - 15 no 

116-D-5 Outfall Structure and Process Pipelines 0-6 no 

0 - 15 no 

116-D-6 French Drain 0-6 no 

0 - 15 no 

116-D-7 Retention Basin and 107-D Sludge Disposal Trenches 0-6 yes (chromium) 

0 - 15 yes (chromium) 

116-DR-1 and 116-DR-2 Liquid Waste Disposal Trenches 0-6 no 

0 - 15 yes ( chromium) 

130-D Gasoline Storage Tank 0-6 no 

0 - 15 no 

Sodium Dichromate Tanks 0-6 no 

0 - 15 no 

116-DR-9 Retention Basin and 107-DR Sludge Disposal 0-6 yes (chromium) 
Trenches 

0 - 15 yes (chromium) 

31. Comment: Pages 4T-4 and 4T-5: 

5/94 

There is no indication whether the results apply to the 0-15 feet scenario, or to 
the 0-6 feet scenario, or to both. 

Comment 
Resolution: 

32. 

Recommendation: Identify to which scenarios the results apply. 

See the response to specific comment #30. 

Comment: Pages 4T-4 and 4T-5: 

The tables do not provide a way to evaluate, even qualitatively, the combined 
effects of radionuclide and non-radionuclide contaminants. For example, the 
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Comment 
Resolution: 

33 . 

Comment 
Resolution: 

34. 
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116-D-lA and 116-D-lB Trenches did not exceed an EHQ of 1 for either type 
of contaminant but had relatively high dose rate values for both radionuclides 
and chromium (0-15 feet scenario, Table 3-2g, Page 3T-2g). 

Recommendation: The tables should provide numeric EHQ values . Although it 
may not be possible to quantitatively assess the combined risk posed by 
radionuclide and non-radionuclide contaminants (Till and Meyer 1990), there 
should be a qualitative assessment of the combined risk for those sites that have 
relatively high EHQ values for both types of contaminants. The exact approach 
for accomplishing this should be agreed to by the TPA participants. 

Combining risks from radioactive and non-radioactive contaminants has no 
statistical or physiological basis. 

Comment: Page D-1 Plants, 1st paragraph of section: 

The section lacks a discussion of the assumptions made relative to the status of 
the vegetation in the QRA conceptual model. Currently, many of the waste sites 
are maintained free of vegetation by application of herbicides . 

Recommendation: Besides describing the vegetation as it presently exists, there 
should be a description of the vegetation that is expected to be present upon the 
loss of institutional control. This is important because the ecological QRA 
assumes vegetation will be present when it determines its food intake parameters 
for the pocket mouse. 

Presumption of what vegetation may be present at any time in the future is not 
possible without agreement on future land use. The QRA references documents 
where information describing existing Hanford Site vegetation can be found. 
Potential food intake by the pocket mouse is based upon assuming that 
vegetation which occurs on nearby vegetated sites will also be found on waste 
sites . A summary of the conceptual model for the ecological QRA will be 
presented in Revision 3 of HSRAM. 

Comment: Page D-1, Plants , 2nd paragraph of section: 

Although it is not explicitly stated, the 0-6 feet ecological scenario is based 
partially on the rooting depths of vegetation expected to be present on the waste 
sites. Uptake of contaminants at depth by the root system of vegetation makes 
these contaminants potentially available to the rest of the food chain. The main 
reference cited by the QRA for plant rooting depths is Klepper et al. (1985). 
Because rooting depths (along with pocket mouse burrow depths) establish the 
basis for the limit of soil depth considered, they are a critical component of the 
conceptual model for the ecological risk assessment. The information in 
Klepper et al. must be critically evaluated and balanced against the information 
available in other publications. Rooting depths can be affected by such factors 
as soil type and evaporation/ precipitation rates (Foxx et al. 1984b). Can the 
information in Klepper et al. be directly applied to the soil types and soil 
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Comment 
Resolution: 

35. 

Comment 
Resolution: 

5/94 

moisture conditions present on the 100 Area waste sites? At least one other 
study suggests significantly deeper rooting depths for big sagebrush (Artemisia 
tridentata) than Klepper et al. (Foxx et al. 1984a). Moreover, both Foxx et al. 
(1984b) and Abbott (1989) suggest that the mean root depth of big sagebrush is 
approximately four times the shoot height. Does this relationship hold for 
shrubs on Hanford? What about other deep-rooted plants? If we know the 
distribution of plant shoot heights, can we estimate the distribution of rooting 
depths at a site? 

Recommendation: Because of the importance of the assumptions of rooting 
depth to an ecologically relevant QRA all available information needs to be 
assessed in order to justify a particular soil-depth limit to the ecological 
scenario. It is probably not realistic to use maximum rooting depths . Instead, 
identifying the rooting depth above which a certain percentage (e.g ., 90 %) of 
the root depths occur may be an acceptable approach. If root profiles are 
available, i.e., vertical and horizontal distributions, this information might be 
considered for incorporation into the model as well. 

See the response to general comment #5. 

Comment: Pages D-1 through D-5, Ecological Characterization of the 100 Area: 

The description of the ecological information should in all cases be made 
relevant to the operable unit under consideration. The specific occurrence of 
several avian species is described relative to their occurrence in the 100 B/C 
Area. This gives the impression this information was taken directly from the 
100 B/C-1 QRA (WHC 1993a) without adjustment for conditions at the 100-DR-
1 Operable Unit. Insect abundance is described based on data from the Arid 
Lands Ecology Reserve; however, the habitat there is potentially quite different 
from the 100 Areas . (Note:spiders are not insects so the section on insects is 
incorrectly titled .) Rogers and Rickard (1977) is cited as a reference for 
describing reptile distribution in the 100 Areas yet the document does not 
address reptile distribution in these areas. In general, there needs to be an 
appropriate level of description of the local ecology that is relevant to the 
purposes of the QRA. The current description seems inconsistent. Some groups 
of organisms are described in relative detail; whereas, others, such as butterflies 
and amphibians are not mentioned at all. A table of mammals associated with 
the riparian zone is provided but not one for birds, and so on. 

Recommendation: This section should be a concise description of the local 
ecology that gives even treatment to the different groups of organisms that are 
known or expected to occur within or in the immediate vicinity of the operable 
unit. The references cited in Weiss and Mitchell (1992) should be checked for 
their relevance to the ecology of the 100-DR-1 Operable Unit. 

In Appendix D, the Insects Section, the third sentence should be revised to read 
as follows : "The predominant taxa include ground-dwelling darkling beetles 
(family Tenebrionidae), and shrub-dwelling bugs (order Homoptera) , 
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grasshoppers (order Orthoptera), true bugs (order Hemiptera), and spiders 
(order Araneida) (Rogers 1979, ERDA 1975, Weiss and Mitchell 1992)." The 
two latter references contain tables of insect species found on the entire Hanford 
Site. 

The following references should be added to the list in Appendix D: 

ERDA, 1975, Final Environmental Statement Waste Management Operations. 
ERDA-1538, Vol.I, Energy Research and Development Administration, 
Richland, Washington. 

Weiss, S.G. and R.M. Mitchell, 1992. A Synthesis of Ecological Data from the 
JOO-Areas of the Hanford Site, WHC-ET-0601, Westinghouse Hanford 
Company, Richland, Washington. 

A more thorough ecological characterization of the 100 Areas will be presented 
in Revision 3 of the HSRAM. 

36. Comment: Page D-5, Reptiles, last sentence: 

Comment 
Resolution: 

37. 

Comment 
Resolution: 

The sentence states that there are no state candidate species among the reptiles of 
Hanford. This is incorrect. The striped whipsnake (Masticophis taeniatus) is a 
state candidate species. 

Recommendation: Identify the striped whipsnake as a state candidate species. 

The last sentence on page D-5 will be revised to read: "The only reptile with 
Federal or state classification is the striped whipsnake, a state candidate 
species. 11 

Comment: Page D-5, Dose Calculations for Terrestrial Receptors, 1st paragraph 
of the section, last sentence: 

The sentence states that radionuclide dose was calculated based on the computer 
code developed by Baker and Soldat (1992). The code and its key assumptions 
are not described. Also, it is not indicated whether the code has been validated. 

Recommendation: The QRA should provide a description of the Baker and 
Soldat (1992) computer code and its assumptions. Also, the status of its 
validation should be indicated. If the code has yet to be validated, it should be. 

The assumptions are stated in the reference, and the calculations are provided in 
the Appendix D. Another sentence should be added to the first paragraph in the 
Dose Calculations for Terrestrial Receptors section to read, "The code was 
verified subsequent to publication of the document. 11 Parameters not identified in 
Baker and Soldat (1992) will be provided in example calculations in Revision 3 
of HSRAM. These include, for equation 8; 11 Qv = ingestion rate (0.037 
kg/day), FI = fraction ingested from contaminated source = 1, EF = exposure 

27 



. ' --~.- - -------------------------
95 I 3j'~? •t 1556 

5/94 

frequency (365 day/year), ED = exposure duration (1 year), and BW = body 
weight (0.021 kg)". 

38. Comment: Page D-15, Table D-3 General Soil-to-Plant Transfer Coefficients 
Used for Contaminants of Potential Concern 

Comment 
Resolution: 

The references for the soil-to-plant transfer coefficients are not included in the 
Appendix D reference list nor the Section 5.0 list [except for DOE (1992) in the 
latter]. 

Recommendation: Update the reference list. 

The following references should be added to the reference list in Appendix D. 

Coughtry, P.J., D. Jackson, C.H. Jones, P. Kane, and M.C. Thorne, 1985, 
Radionuclide Distribution and Transport in Terrestrial and Aquatic 
Systems, A.A. Balkema, Rotterdam, Netherlnads. 

DOE, 1992, Site-Wide Characterization Report, Fernald Environmental 
Management Project, FEMP-SWCR-3, U.S. Department of Energy, 
Fernald Field Office, Fernald, Ohio. 

Miller, M.L. et al. 1977, Radiochemical Analysis of Soil and Vegetation 
Samples Taken from the Hanford Environs., 1971-1976, BNWL-2249, 
Pacific Northwest Laboratory, Richland, Washington. 

Routson, R.C. and D.A. Cataldo, 1978, "A Growth Chamber Study of the 
Effect of Soil Concnetration and Plant Age on the Uptake of Sr and Cs 
by Tumbleweed", Communications in Soil Science and Plant Analysis, 
Vol. 9, pp. 215-230. 

Whicker, F.W., and V. Schultz, 1982, Radioecology: Nuclear Energy and the 
Environment, Vol. II, CRC PRess, Inc. Boca Raton, Florida. 

39. Comment: last paragrapgh of sec. 2.2 on p. 2-4 

There are two basic options available to determine background and to compare 
background to site data. The first is to determine some type of threshold value 
or point estimate for background and compare this value to the upper confidence 
level about the mean. The second compares distributions of background to 
distributions of site data. 

The first option for evaluating background is more closely aligned with MTCA 
regulations. The MTCA cleanup regulations require that background values be 
represented by a single selected value. The regulations, WAC 173-340-708(c), 
(d) and (e), stipulate that the statistical method used to evaluate available data be 
appropriate for the statistical distribution of each hazardous substance. The 
lower tolerance limit may be used to compare a cleanup standard with 
background. That lower tolerance limit shall be based on coverage of 95 % and 
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a tolerance coefficient of 95 % (this means that the background value shall be the 
lower 95 % confidence limit on the 95th percentile of the background 
distribution) . Other statistical methods may be used if approved by Ecology. 

Ecology has determined that the approach required in MTCA regulations may 
not provide an appropriate method for evaluating background data, and has 
suggested other methods in the Washington State Department of Ecology Toxics 
Cleanup Program Statistical Guidance for Ecology Site Managers, August 1992. 
Location and number of samples may differ upon whether natural and area 
background conditions are to be represented. At least 10 soil samples are 
required to determine natural background levels, and at least 20 samples are 
required to determine area background levels. Estimates of upper percentile 
values of the background distribution may be affected by small sample sizes. 

Default procedures have been established by Ecology to determine a cleanup 
standard based on background data. The procedures are charted in Figure 12 of 
the MTCA statistical guidance document. It is assumed that the background 
distribution is log normal unless rejected at p < .05. If not rejected, a best-fit 
log normal distribution is estimated and a 90th percentile value is determined. 
The 50th percentile (median) value is also determined. The cleanup standard is 
determined based on whether the 90th percentile value is greater than 4 times 
the 50th percentile value. The lesser of either the 90th percentile or 4 x 50th 
percentile is then used as the cleanup standard. DOE-RL (1993b) has not 
established supporting information to justify the use of the 95/95 threshold using 
the upper Cl. The 95/95 is not the most appropriate threshold, as discussed in 
the MTCA Statistical Guidance. 

The second option is to establish a background distribution for each constituent 
of concern or inorganic constituents as listed in the DOE-RL 1993b Summary 
Table (page xi). The background distributions would be compared to 
distributions of compliance or site data to characterize or determine cleanup of 
various sites. The non-parametric test methods proposed by Gilbert and 
Simpson in Statistical Methods for Evaluating the Attainment of Cleanup 
Standards, Volume 3: Reference-Based Standards for Soils and Solid Media, 
1992 are not dependent on any particular type of distribution or threshold value 
to determine if a site is contaminated or clean. The Wilcoxon Rank Sum and 
Quantile Tests and the Hot-Measurement Comparison may be sensitive to the 
type of sampling and number of samples analyzed. Bias can be eliminated or 
reduced by using similar methods to sample the reference and cleanup units and 
collecting an adequate number of samples. The advantage to this option is that 
no single background cleanup standard is required and the distributions and 
associated uncertainties of both the background data (and) compliance or cleanup 
data are utilized. 

Recommendation: Do not use the conclusions of the draft background report, 
DOE-RL (1993b). Either a) calculate background as described above, orb) use 
the risk-based screening only, without the background screening, which would 
probably lead to the substantially the same result. 
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Representatives of DOE, Ecology and EPA met on February 1, 1994, to discuss 
programmatic issues concerning the 100-BC-1, 100-DR-1, and 100-HR-1 QRAs 
and LFls . At this meeting it was generally agreed to by all parties that the issue 
of use of the background soil document (DOE-RL 1993b) for the QRAs should 
be resolved by the Risk Assessment Committee. It was further agreed that use 
of the 95 % upper tolerance limit on the 95th percentile of the lognormal 
distribution (95% UTL) for screening of inorganics in the 100-BC-1 , 100-DR-1 , 
and 100-HR-1 QRAs would not be interpreted as a policy statement or standard 
but rather as an assumption specific only to these particular documents . 
Representatives of Ecology, EPA, and DOE-RL agreed that the use of the 95 % 
UTL for background screening was part of the decision-making process used by 
DOE-RL and its contractors at the time of the writing of these documents. The 
intent was to perform the evaluations in a forthright manner which was known 
to all parties. The decisions which were arrived at in the IRM process may be 
revisited at any time. 

The sensitivity of the overall risk ratings for waste units in the 100-HR-1 
operable unit to the screening level for inorganic constituents was evaluated to 
assess the importance and urgency of reaching consensus on use of a particular 
statistic from the draft background report (DOE-RL 1993b) for background 
screening in the QRAs. The current background concentration used to screen 
inorganic constituents for consideration in a QRA is the 95 % UTL. As 
demonstrated in the following paragraphs, changing this screening statistic to the 
90th percentile of the lognormal distribution has no effect upon the overall risk 
rating for any waste site in the 100-HR-1 operable unit. 

The following tasks were performed to evaluate the effect of using the 90th 
percentile of the lognormal distribution for screening inorganic constituents at 
the 100-HR-1 operable unit: 

1 Sites that had data with overall risk ratings of Medium or Low 
under either exposure scenario were identified. The 116-H-7 
Retention Basin has a risk rating of High in the frequent- and 
occasional-use scenarios . This site was eliminated from further 
consideration because the overall risk rating would not be 
changed if more inorganic constituents were to be included in 
the risk characterization. 

2 Validated data for inorganic constituents (from data management 
file query) were compared against the 90th percentile data, as 
presented in Table 6-9a of the draft Hanford Site background 
report (DOE-RL 1993b), to identify inorganic constituents which 
exceeded the 90th percentile value but not the 95 % UTL value. 
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The following summarizes the results of these tasks: 

a. 116-H-1 Trench: 
No inorganic constituent exceeded the 90th 
percentile value which did not also exceed the 
95% UTL. 

b. 116-H-2 Trench: 
Nickel (24.4 mg/kg) was the only inorganic 
constituent which exceeded the 90th percentile 
value but not the 95 % UTL. There is no impact 
on site risk from the addition of nickel. Under 
the frequent- and occasional-use scenarios, nickel 
would have an HQ of approximately 0.01, and 
0.001, respectively. 

c. 116-H-3 French Drain: 
No inorganic constituent exceeded the 90th 
percentile value which did not also exceed the 
95% UTL. 

d. 116-H-9 Crib: 
No inorganic constituent exceeded the 90th 
percentile value which did not also exceed the 
95% UTL. 

Table 1 presents a comparison of the 90th percentile versus the 95 % UTL 
values at the 100-HR-1 operable unit. It illustrates that, with exception of 
mercury and silver, 90th percentile values for inorganic constituents are at least 
70 % of the 95 % UTL values. Table 2 provides a comparison of 90th percentile 
and 95 % UTL values versus preliminary risk-based screening concentrations at 
the 100-HR-1 operable unit. This table indicates that the use of either 
background screening value will not affect exceedance of risk-based screening 
concentrations for any inorganic constituent. 
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Table 1. Comparison of the 90th Percentile and 95 % UTL Background Concentration 

Inorganics 90 %ilea 95% UTLb 90% Value 
as Percentage of 
95 % UTL Value 

Antimony NA NA NC 
Arsenic 6.38 9 71 

Barium 137.6 175 79 

Beryllium 1.42 1.8 78 .9 

Cadmium NA NA NC 
Chromium 20 28 71 

Cobalt 16.28 19 86 

Copper 22,5c 30 75 

Lead 10.49 14.9 70.4 

Manganese 510 583 87 

Mercury 0.2808 1.3 21.6 

Nickel 19.66 25 79 

Selenium NA NA NC 
Silver 1.374 2.1 65.4 

Thallium NA NA NC 
Vanadium 86.6 107 81 

Zinc 70.1 79 89 
Molybdenum NA NA NC 
Zirconium 38.97 53 74 
a Based on Hanford Site Background: Part 1, Soil Background 

for Nonradioactive Analytes, April 1993; Table 6-9a. 
Represents the 90th percentile of the lognormal sample 
distribution. 

b Based on Hanford Site Background: Part 1, Soil Background 
for Nonradioactive Analytes, April 1993; Summary Table. 
Represents the 95 % upper tolerance limit on the 95th 
percentile of the lognormal sample distribution. 

C Based on Hanford Site Background: Part 1, Soil Background 
for Nonradioactive Analytes , April 1993 ; Table 6-9b. 
Represents the 90th percentile of the Weibull sample 
distribution. 

NA - Not available. 
NC - Not calculated. 
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Table 2. Comparison of the 90th Percentile and the 95 % UTL for Background Concentration With 
Preliminary Risk-Based Screening Levels 

Frequent-Use Scenario Occasional-Use Scenario 

Inorganics 90%a 95% UTLb 

Soil Ingestion 

Soil Cone. 
at Oral 

HQ = 0.1 
(mg/kg) 

Soil Cone. 
at Oral 

ICR = lE-07 
(mg/kg) 

!Antimony NA NA 3.2E+OO _e 

!Barium 137.6 175 5.6E+02 _e 

:::admium NA NA 8.0E+OO _e 

~obalt 16.28 19 4.8E+02 _e 

:::opper 22.5c 30 3.2E+02 _e 

Lead1 10.49 114.99 _u _o 

l.1E+03 _e 

Mercury 0.2808 1.3 2.4E+OO _e 

Molybdenum NA NA 4.0E+0l _e 

Nickel 19.66 25 l .6E+02 _e 

Fugitive Dust Inhalation 

Soil Cone. Soil Cone. 
at Inhal. at Inhal. 

HQ = 0.1 ICR = lE-07 
(mg/kg) (mg/kg) 

_u _e 

_o 

3.2E+02 _e 

_u l.9E+OO 

Soil Ingestion 

Soil Cone. Soil Cone. 
at Oral 

HQ= 0.1 
(mg/kg) 

l.7E+02 

at Oral 
ICR = lE-

07 
(mg/kg) 

_e 

2.9E+04 _e 

_a 2.6E+OO 4.2E+02 _e 

_u '\}:······::~\~Jz:..'9!f·?·t ··· 2 .1 E + 03 
_e 

_o _e 2.5E+04 _e 

_u _e 1.7E+04 _e 

_o _o _o _a 

_e 5.9E+04 _e 

2.8E+02 _e 1.3E+02 _e 

_o _e 2.1E+03 _e 

_u _e 8.3E+03 _e 

Fugitive Dust Inhalation 

Soil Cone. Soil Cone. 
at Inhal. at Inhal. 

HQ = 0.1 ICR = lE-
(mg/kg) 07 

(mg/kg) 
_o _e 

_u 1.7E+011 

2.4E+04 _e 

_o l.0E+02 
_u l.4E+02 
_o 

_u _e 

_o _e 

_o _u 

l.8E+04 _e 

1.4E+04 _e 

_u _e 

_o _e 

Selenium NA NA 4.0E+0l _e -0 _e 2.1E+03 _e -0 _e 

Silver 1.374 2.1 4.0E+0l _e _u _e 2.1E+03 _e -0 _e 

Thallium NA NA 5.6E-Olg _e -0 _e 2.9E+0lg _e _o _e 

!!fflffi!fflMIIIMllMllI :Ilff§if;fll :]f]:1911/Ei :I:f;~remtl _e _u _e 2.9E+o3 _e _u _e 
Zinc 70.1 79 2.4E+03 _e _u _e l.3E+05 _e -0 _e 

Zirconium 38.97 53 -0 _e _o _e _u _e _u _e 

a Based on Hanford Site Background: Part 1, Soil Background for Nonradioactive Analytes, April 1993, Table 6-9a. Represents the 90th percentile of the 
lognormal sample distribution. 

b Based on Hanford Site Background: Part 1, Soil Background for Nonradioactive Analytes, April 1993; Summary Table. Represents the 95% upper tolerance 
limit on the 95th percentile of the lognormal sample distribution. 
Based on Hanford Site Background: Part 1, Soil Background for Nonradioactive Analytes, April 1993; Table 6-9b. Represents the 90th percentile of the 
Wiebull distribution. 

d No RID or SF available for this pathway. 
e Not classified as a carcinogen or not considered carcinogenic via this exposure route or pathway. 

Regulatory soil cleanup guideline is 500-1000 mg/kg (EPA 1989) 
g As thallium oxide 
n Based on the proposed arsenic unit risk of 5E-05 µg/L (IRIS, EPA 1993). 

Based on 30% absorption of inhaled arsenic. 

NA - Not available . 
Shading indicates exceedance of preliminary risk-based screening levels 
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40. sec. 2.3.1.2, exposure scenarios 

Comment 
Resolution: 

Three exposure scenarios are used in this QRA: 1) frequent use under 1992 
contaminant conditions , 2) occasional use under 1992 contaminant conditions 
and 3) frequent use with radionuclides decayed to 2018. 

The HSBRAM, sec. C.2.2.1, states that "for 100 Area QRAs, the residential 
and recreational scenarios will be evaluated for each site under current 
contaminant conditions." The exposure parameter section of this QRA, 
2.3.1.2.3, uses the HSBRAM recreational and residential parameters. The 
HSBRAM does not provide for decaying radionuclides to the year 2018. 

Recommendation: Do not rename the recreational and residential scenarios as 
occasional-use and frequent-use, respectively . Use the HSBRAM scenarios until 
the HSBRAM may be amended. Do not decay radionuclides in disregard to the 
HSBRAM. 

Representatives of DOE, Ecology and EPA met on February 1, 1994, to discuss 
programmatic issues concerning the 100-BC-1, 100-DR-1 , and 100-HR-1 QRAs 
and LFis. During this meeting, DOE-RL explained to the representatives of 
Ecology and EPA that reviewers confused the "reduced" scenarios for 
recreational and residential use agreed upon for the QRAs with baseline risk 
assessments . Therefore, different names (occasional and frequent) were given to 
accurately describe the scenarios being used in the QRAs. The representatives 
of Ecology and EPA requested that the explanation of the terms "occasional-use" 
and "frequent-use" always be presented as early as possible in the documents . 
Text for addition to the Executive Summary, and after the first sentence of 
Section 2.3.1.2.1, should read: "The exposure parameters used in the frequent
use and occasional-use exposure scenarios are identical to those presented in 
Appendix A of the HSBRAM (DOE-RL 1993) for residential and recreational 
exposure scenarios, respectively. However, the terms "occasional-use" and 
"frequent-use" are used to describe the exposure scenarios in the QRA because 
the QRA scenarios represent a general bounding of conditions for potential 
frequency of human site-use." 

Radioactive contaminants are decayed to 2018 in order to provide unit managers 
with information regarding the effect of natural attenuation of radionuclides on 
site risks. 

41.(a) Comment: 1st paragraph of sec. 2.3.1.2.1 on p. 2-5 

The text states that "in accordance with the Tri-Party Agreement, the year 2018 
is the earliest time in which the Federal Government could release portions of 
the Hanford Site for non-industrial uses ." There is question as to whether such a 
provision exists in the TPA. The TPA merely provides that the cleanup be 
completed by 2018. 
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Comment 
Resolution: 

Recommendation: Provide an appropriate justification for decaying 
radionuclides to the year 2018. 

See the response to specific comment #40. 

5/94 

41.(b) Comment : 2nd paragraph of sec. 2.3.1.2.1 on p. 2-6 

Comment 
Resolution: 

The text seems to state that institutional controls are used considered in 
establishing the occasional-use scenario. Institutional control is a remedial 
alternative. The risk assessment should be based on conditions prior to any 
remediation. 

Recommendation: Do not consider institutional controls in the occasional-use 
scenario. The current exposure is based on the assumption that institutional 
controls do not exist. 

Institutional controls are not used to limit site access in evaluating the frequent
and occasional-use scenarios of the QRA. The intent of Appendix F is to 
evaluate the potential risks associated with the external exposure pathway at the 
high-priority waste sites under an occasional-use scenario using exposure 
conditions representative of current site use. Because the exposure scenarios 
evaluated in the QRA are not representative of activities currently conducted at 
the waste sites, readers may misinterpret the risk estimates as indicative of an 
actual, current threat which may not exist under current site use conditions. The 
evaluation of the external pathway in Appendix F, in addition to the evaluation 
of the frequent- and occasional-use scenarios without institutional controls, could 
be considered a "limited action" scenario (for a single pathway), as provided for 
in section 2.2.4 of the HSBRAM (DOE-RL 1993). Appendix Fallows the 
reader to better assess the effects associated with external exposure to 
radionuclides upon the risk estimates if the actual depth profile of the radioactive 
contamination, rather than an assumption of uniform contamination, is used in 
the evaluation. 

Sentences 1 and 2 of paragraph 2 in section 2.3.1.2.1 should read, "For the 
purpose of evaluating external exposure to radionuclides, an additional 
occasional-use exposure scenario is presented in Appendix F. This evaluation 
recognizes that contaminants that are located .. . " The last sentence of paragraph 
2 in section 2.3.1.2.1 should be deleted . 

42. Comment: sec. 2.3.1.2.2 on p. 2-6 

No modeling of contaminant transport from the vadose zone to the groundwater 
was conducted for this QRA. The vadose zone is part of the source operable 
unit. It is efficient and effective to consider vadose zone transport along with 
the sources. The vadose zone data was collected through bore holes drilled 
through the sources. The cleanup of the sources through the IRM path of the 
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HPPS will include as much of the vadose zone as is necessary to protect the 
groundwater. It would not be productive to include the vadose zone with the 
groundwater rather than the sources. 

Recommendation: Include contaminant transport from the vadose zone to the 
groundwater in this source operable unit. 

Representatives of DOE, Ecology and EPA met on February 1, 1994, to discuss 
programmatic issues concerning the 100-BC-1, 100-DR-1, and 100-HR-1 QRAs 
and LFls. Participants agreed that the qualitative evaluation of potential waste
site risk to groundwater will be dropped from the QRAs and discussed only in 
the LFls. References to groundwater impact in the Executive Summary, 
Section 2.3.3, Section 4.4, and the groundwater impact sections for each high
priority waste site in Chapter 3 should be deleted from the QRAs. The columns 
addressing potential impact to groundwater in Tables 4-2 and 4-3 should be 
deleted from the QRAs. Text should be added to paragraph two of the 
Background Section of the Executive Summary of each QRA which reads , 
"Evaluation of potential risk to groundwater associated with each high-priority 
waste site is addressed in the LFI. " 

Comment: First sent. of 4th paragraph of sec. 2.3.1.2.4 on p. 2-6 

The text inaccurately interprets the WAC to require the assumption that a 
reasonable estimate of the depth of soil to which a human receptor may be 
exposed is 15 feet . WAC 173-340-740(6)(c) sets the point of compliance for 
soil cleanup levels based on direct human exposure. WAC 173-340-708, human 
health risk assessment procedures, while propounding the concept of reasonable 
maximum exposure, does not mandate the depth of soil to which a person might 
be exposed. 

Neither HSBRAM nor this QRA meets all the specific requirements and criteria 
of MTCA. It is therefore arbitrary to suggest that this one factor is mandated in 
this context. 

The QRA does not account for direct radiation exposure to a person situated at 
the 15-ft depth of 740(6)(c), as in a basement or within an excavation. Such a 
person would be exposed to soil below 15-ft deep. 

If high levels of contamination are eventually left in the ground, at any depth, 
then some land use restrictions may have to imposed. For example, wells may 
be prohibited if their drilling would bring contaminants up to the surface. This 
is risk management. 

Ecology would like to be able to provide its risk managers with information on 
what risk is at what depth, without having to hunt through several tables. 
(Table 3-2a and F-3 are not enough, because they do not characterize the risk.) 
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Recommendation: Do not base justification for delimiting soil exposure to any 
specific depth on point of compliance. Include risk figures for soil below 15 ft , 
if concentrations at these depths are greater than above 15 ft. If US DOE wants 
to do an additional calculation for less than 15 ft, then US DOE may add a 
column to tables 3-2d etc. or Tables 4-2 and -3 . US DOE may instead create a 
whole new table comparing risk at different depths (0-6 ft , 6-15 ft , and 15- ft) . 

A depth of 15 ft was selected to provide a reasonable upper bound of the depth 
which may be accessed as a result of potential future site development activities 
such as home construction. The exposure scenarios evaluated in the QRA 
assume that soil from as deep as 15 ft may be excavated and redistributed at the 
surface during site development activities. Consideration of site development 
activities which could potentially result in excavation and redistribution of soils 
below approximately 15 ft is beyond the scope agreed upon for the qualitative 
risk assessments . 

Comment: last sent. of 4th paragraph of sec. 2.3.1.2 .4 on p . 2-7 

This allusion to institutional controls is inappropriate, because institutional 
controls are a remedial alternative rather than a baseline condition or land-use 
assumption. 

Recommendation: Remove this sentence from the QRA. 

The last sentence of the fourth paragraph of section 2. 3 .1 . 2 .4 should be deleted 
because it is not directly relevant to the paragraph topic. See the response to 
specific comment 41 (b) for additional information concerning reference to 
institutional controls. 

Comment: Section 2.3.2.3 

A 1 rad./day benchmark is used in the QRA. One of the references for this 
benchmark is NCRP Report No. 109, Effects of Ionizing Radiation on Aquatic 
Organisms. The NCRP recommended a 1 rad/day chronic dose rate to the 
maximum exposed individual, which would be protective of populations. The 
NCRP also recommended a warning threshold of .25 rad/day, which would call 
for a more detailed evaluation of potential ecological consequences to the 
population. These thresholds are based on population protection, not individual 
organism protection. 

While the risk assessment section of MTCA does not address environmental 
receptors, the cleanup standard sections do. Eg., cleanup levels may be based 
on concentrations which result in no adverse effects on the protection and 
propagation of aquatic and terrestrial life. (WAC 173-340-705(2)(b )) This is 
not a population based standard. 
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Recommendation: Use a warning threshold, probably .25 rad/day . Consider 
effects at the individual level. 

Resolution: A potential DOE radiological benchmark for terrestrial environments is currently being 
prepared by DOE-HQ. The use of a threshold should be either set by DOE-HQ or 
through the Interagency Risk Assessment Committee. When this is available it will be 
incorporated into future QRAs. The QRA is only intented to identify waste sites that 
should remain on the IRM pathway. Those sites below the 1 rad/day will be evaluated 
under a baseline risk assessment. 

46. Comment: Section 4.1.2, paragraph 3: 

Comment 
Resolution: 

The risk characterizations are inappropriately lumped into risk categories. Not only is 
the risk category idea an over-simplification, but the categories themselves are 
miss-allocated. 

Recommendation: Based on the goals and cleanup levels established under CERCLA 
and MTCA, the following risk categories would be appropriate in simplifying the risk 
characterization: 

Low Risk = ICR < lE-6 
Medium Risk= lE-6 < ICR < lE-4 
High Risk = lE-4 < ICR 

Representatives of DOE, Ecology and EPA met on February 1, 1994, to discuss 
programmatic issues concerning the 100-BC-1, 100-DR-l, and 100-HR-1 QRAs and 
LFis . Participants agreed that the categorization of risk described as "very low" , 
"low", "medium", and "high" as stated in the current documents can be reevaluated at 
any time in the future. Use of these categories is part of the decision-making process 
used by DOE-RL and its contractors at the time of the writing of these documents. 
The intent was to perform the evaluations in a forthright manner which was known to 
all parties. The decisions which were arrived at in the IRM process may be revisited 
at any time and are not policy statements. DOE-RL and its contractors made 
decisions for consideration of a site as an IRM candidate based on the use of lE-04 
risk level criteria. This value is not intended to be used as a cleanup level , which will 
be established later. If the criteria is changed in the future, the sites will be 
reevaluated. 

EPA (NCP 1990) supports the concept of a risk range and defines the risk range of 
lE-04 to lE-06 as a "generally acceptable level" with lE-06 as a "point of departure 
for establishing remediation goals" (40CFR300.340(e)(2)). Further discussion in the 
Preamble to the NCP indicates that the risk posed by contaminants at the "generally 
acceptable level" of lE-04 to lE-06 is considered to be "very small" and that the lE-
06 lower bound of this risk range is consistent with the de minimis level used by other 
EPA regulatory programs (FR 8715-8716, March 8, 1990). 
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To provide additional clarity, a bullet should be added after bullet three in Section 
2.3.1.4.1 to read: "Categorization of human health risks using the relative risk 
classifications of high (ICR > lE-02), medium (ICR lE-02 to lE-04), low (ICR lE-
04 to lE-06), and very low (ICR < lE-06) ." To provide additional clarity, 
paragraph six of Section 4.1.2, page 4-2, should read: "For the QRAs, the following 
terminology is used to provide relative risk classifications for sites where human 
health risks are calculated; high (ICR > lE-02), medium (ICR lE-02 to lE-04) , low 
(ICR lE-04 to lE-06), and very low (ICR < lE-06). These classifications are used 
to categorize the waste sites in a single operable unit based upon their potential risk to 
human health, in accordance with the objective of the QRA to provide information for 
the prioritization of waste sites for cleanup activities. A frequent-use scenario is 
evaluated in 2018 to ascertain ... " 

47. Comment: Table 4-2 

Comment 
Resolution: 

48 . 

Comment 
Resolution: 

On which scenario are these risk ratings based? 

Recommendation: Define the scenario. 

The risk ratings in Table 4-2 are not based on a specific exposure scenario. The 
information available is not of sufficient quality to permit evaluation of risks for any 
specific exposure scenario. The text of footnote (a) should read, "Qualitative risk 
rating is not particular to any specific exposure scenario. Rating is based on process 
information .. . " Evaluation of potential impact to groundwater is deferred to the LFI 
(see resolution to specific comment #42). 

Comment: Table 4-2 

The 103-D building was considered given a "low" qualitative risk rating because the 
building will be decontaminated and demolished. D & D is a remedial alternative. 
Risk should be characterized under conditions exclusive of remediation. 

Recommendation: Characterize the risk of the 103-D building without considering 
that it will be decontaminated and demolished. 

The rationale for the qualitative risk rating should read, "process knowledge; results 
of surface smear sampling". 

specific comment 49 is absent in the Ecology/EPA Comments provided to GAi.] 

50. Comment: Table 4-2 

The 132-D-1 building was given a "low" risk rating because it was decommissioned 
using ARCL methodology, and the rubble was buried under fill. The rational does 
not indicate whether the building was decontaminated before being buried. 
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Recommendation: Indicate whether the buried rubble has been decontaminated . 
Raise the risk rating if it has not. 

5/94 

The text of the risk evaluation, section 3 .17, notes that contaminated equipment was 
removed and the building superstructure was decontaminated and released from 
radiological control. The text also explains the methodology and rationale for actions 
taken based on the ARCL decommissioning. However, the text of the "Rationale for 
Rating" for the 132-D-1 building in Table 4-2 should read, "building decommissioned 
using ARCL methodology; decontaminated building rubble buried under fill." 

Comment: Table 4-2 

The 132-D-2 Building was considered a "low" risk because its rubble has been buried 
under three feet of fill. Since we are concerned with more than just the top three feet 
of the soil column, the mere fact that rubble is buried under three feet of fill is 
indeterminate. State whether the rubble has undergone decontamination prior to being 
buried. 

Recommendation: Do not use mere burial as a rational. 

The text of the "Rationale for Rating" for the 132-D-2 building in Table 4-2 should 
read, "contaminated equipment removed; decontaminated rubble buried under 3 ft of 
fill" . 

Comment: Table 4-2 

The 132-D-3 Pump Station was considered a "low" risk because it was 
decommissioned and buried with one meter of soil. The rational does not indicate 
whether the station was decontaminated. Mere burial does not reduce risk under the 
exposure scenarios used in this QRA. 

Recommendation: Do not use mere burial or decommissioning as a rational. 

Decommissioning of a waste site involves monitoring for potential contamination and, 
if necessary, decontamination. The 132-D-3 Pump Station was decommissioned prior 
to demolition so the waste site is not expected to have high residual levels of 
contamination. Further evaluation of current site risk and recommendation for or 
against an IRM is the province of the LFI. The authors maintain that, given the 
information that the 132-D-3 Pump Station has undergone decommissioning, a low 
qualitative risk is appropriate. The qualitative risk rating will remain as written. 

Comment: Sheet 1 of Table A-7 on p. A-9 

The table does not indicate what contaminants the results represent. 
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55 . 

Comment 
Resolution: 

56. 

Comment 
Resolution: 

95 I 3:311? ~ 1569 
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Recommendation: Identify in the table the contaminants for which the results are 
presented. 

Contaminants on sheet 1 of Table A-7 should be identified. 

Comment: last paragraph on p. D-8 

Were site-specific data available for transfer from plants to mouse? Were plant to 
beef values used instead. What numeric transfer coefficients were used? 

Recommendation: Review the paragraph, with the goal of answering the above 
questions 

The uptake coefficient for soil-to-plants are used (Table D-3) and the ingestion of the 
radionuclide by the mouse is modeled using the plant concentration, the mouse 
consumption rate, and its weight in the calculation. Plant-to-beef values are not used. 

Comment: p . D-7 

The text states that external dose to wildlife from radionuclides was not calculated 
because Poston and Soldat (1992) showed it to be a minor contributor to dose. This 
appears to be inconsistent with the conclusion of this 100-DR-1 QRA that the most 
significant pathway for human expose was the external radiation dose. Poston and 
Soldat did not state this conclusion, and their results are not entirely supportive of 
such a conclusion. They were also concentrating on doses emanating from N-Springs , 
not soil in a terrestrial system. 

Recommendation: Either provide more cogent rational for not considering external 
radiation dose to wildlife, or go ahead and calculate it. 

An example of the dose from external exposure to the pocket mouse should be 
provided in Revision 3 of the HSRAM. 

Comment: p . D-7 

Soil ingestion and inhalation could be important for rodents because of their grooming 
behavior and their browsing habits. 

Recommendation: Consider the soil ingested by the rodents as they groom or browse. 

What percentage soil ingestion and inhalation would contribute to the total 
contamination ingested by the pocket mouse is unknown. There are no known 
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references for these factors and consideration of them is beyond the scope of the 
qualitative risk assessment. 

57. Comment: p. D-5 et seq. 

Comment 
Resolution: 

58. 

Comment 
Resolution: 

59. 

Comment 
Resolution: 

Recommendation: Provide a table of all the parameters used in the equations . 

The requested parameters are available in the appendix of Baker and Soldat (1992) . 
This information should also be included in Revision 3 of HSRAM. 

Comment: Table D-3 on p. D-15 

None of the references in this table are supplied in the list of references . 

Recommendation: Do it. 

See the response to specific comment #38. 

Comment: Table F-3 footnotes a and b 

The shaded areas of this table represent exposure above certain levels. The table does 
not explain that the exposure represented is only external. 

Recommendation: Explain in the notes to the table, the assumptions for the risk based 
calculations used to highlight certain parts of the table . 

Footnote a in Table F-3 should read, "Shaded area indicates maximum concentration 
exceeds external risk-based concentration at an ICR of lE-04." Footnote b in Table 
F-3 should read, "Shaded area indicates maximum concentration exceeds external 
risk-based concentration at an ICR of lE-06." 
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