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Response to Comments

» from OEPA
on Parcel 3 RRE, Draft, Revision 4, October 20, 2000

Comment 1. For any occurrence of the term “target risk range”, please discontinue the use
of the word “target” and replace it with the word “acceptable”.
Response 1. The comment has been incorporated as requested.

Comment 2. A complete list of all data and lab qualifiers must be provided with the data

cnt
A A2

Response 2. A complete list of lab data qualifiers is included in Appendix D, as well as
electronically on the CD included in Appendix D.

Comment 3. In addition, the data should be provided with the associated qualifiers.
Response 3. Lab data and associated qualifiers are provided on the CD included in
Appendix D.

Comment 4. Page v, Executive Summary - Introduce the intended iand use
(Industrial/Commercial) within the first paragraph to account for use of the construction
worker and site employee scenarios.

Response 4. The following text was added to the first paragraph of the Executive
Summary,”In the future, Parcel 3 may be used for commercial or industrial land use.”

 Comment 5. In the third paragraph on page v, third sentence add the word “risk” after the
term “incremental residual”.
Response 5. The comment has been incorporated, but corrected to “risks”.

Comment 6. In the fourth paragraph, first sentence, where the risk range of 10 to 10 is
referenced, provide a description of what those numbers indicate (increase in cancer risk
of one human in ten thousand to one human in one million).

Response 6. The comment has been incorporated as requested.

Comment 7. Page vi, Executive Summary - In the second paragraph, the scenario
discussion appears to be “Site Employee” and not Construction Worker. Please change
accordingly. '

Response 7. The comment has been incorporated as requested.

Comment 8. In the third paragraph, third sentence, add the word “risk” after the term
“potential cumulative”. ‘ '
Response 8. The comment has been incorporated as requested.

Comment 9. In the fourth sentence, remove the word “all” and indicate the data source of

the ground water.
Response 9. The comment has been incorporated as requested.

Comment 10. Page vii, Executive Summary - In the third paragraph, eighth sentence,
change the non-cancer incremental risk number from “1.3" to “1.4" or to the new value if
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this value changes as a result of the rerun of the risk.
Response 10. No change was made as 1.3 is the correct value.

Comment 11. Remove the tenth sentence beginning with “However, these results . . . “
Response 11. The comment has been incorporated as requested.

Comment 12. In the fifth paragraph, second sentence, change the cancer background and
incremental risk from “1.6 x 10®" to “3.3 x 10% and from “7.7 x 10%'to0 “8.0 x 10®% or to the
new values if these values change as a result of the rerun of the risk.

Response 12. The cancer background and incremental risk values were changed from
“4.6 x 10°" to “3.3 x 10 and from “7.7 x 10°'to “1.8 x 10"

Comment 13. Page viii, Executive Summary - In the first paragraph, remove the second
to the last sentence beginning with “However, these results were . . . “
Response 13. The comment has been incorporated as requested.

Comment 14. In the second paragraph, last sentence, change the “8.6 x 10® to “9.3 x
10" or to the new value if this value changes as a result of the rerun of the risk.

Response 14. New non-cancer and cancer risk values were generated for future
groundwater due to the original calculation and inclusion for inorganic inhalation risks and
the update to use the current production well EPC in calculation of future groundwater
risks. The text now reads “Total residual non-carcinogenic hazard from future groundwater
for the construction worker scenario is 5.5. Background residual non-carcinogenic hazard
from future groundwater for the construction worker scenario is 0.12 and incremental
residual non-carcinogenic risk from future groundwater is 5.3. Total and incremental non-
cancer hazards for the construction worker scenario exceed the acceptable Hazard Index
(HI) of 1. Future total and incremental carcinogenic residual risk from groundwater for the
construction worker scenario are 3.0x10* and 2.9x10%, respectively, which exceed the
acceptable risk range for carcinogens. Background residual cércinogenic risk from future
groundwater for the construction worker scenario is 8.5x10°, which falls within the
acceptable risk range.

Final COPCs for future groundwater for the site employee scenario are identified in Table
12. Total, background, and incremental risks for the construction worker scenario are
presented in Tables 30, 31, and 32, respectively. Future total and incremental non-
carcinogenic residual hazards from groundwater for the site employee scenario are 5.0 and
4.9, respectively. Both of these values exceed the acceptable Hi of 1. Future background
non-carcinogenic residual hazards in groundwater for the site employee scenario is 0.11,
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which does not exceed acceptable HI of 1. Future total and incremental carcinogenic
residual risks from groundwater for the site employee scenario are 5.9x10° and 5.4x10°%,
respectively. Total and incremental carcinogenic risks associated with exposure to
groundwater fall within the acceptable risk range of 10 to 10° for the site employee
scenario. Background carcinogenic residuai risk from groundwater for the site empioyee
scenario is 4.5x10°, which also falls within the acceptable risk range of 10* to 10~

Comment 15. Page ix, Executive Summary - In the first paragraph, first sentence, add the
word “total” after the term “Potential cumulative”.

Response 15. The Potential cumulative risk referenced is actually incremental risk so
"incremental” was added to “Potential cumulative” instead of “total”.

Comment 16. Within the same sentence, change the “2.1 x 10™ to “2.1 x 10™.
Response 16. The comment has been incorporated as requested, but updated to “2.0x
107",

Comment 17. Page 2, Section 1.2 Scope of the Parcel 3 RRE - Include within this
discussion on media exposures that potential cumulative exposure to air is also assessed.
Response 17. The comment has been incorporated as requested.

Comment 18. In the second paragraph, second sentence, add a space between
“identified” and “constituents”. _
Response 18. A space exists between identified and constituents, it may be a printer

anomaly.

Comment 19. Page 4, Section 2.0 Data Compilation and Evaluation - As agreed upon in
the comment resolution tele-conference dated Nov.16, 2000, place a description of MEIMS
in this section (first occurrence).

Response 19. The comment has been incorporated as requested.

Comment 20. Page 5, Section 2.2 Environmental Media Considered and Data Availability
-In the first paragraph, second sentence, add “air” to the environmental media list.
Response 20. The comment has been incorporated as requested.

Comment 21. Page 5, Section 2.3 Data Analysis - Replace the third sentence beginning
with “In groundwater, the 95%. . .” with “The 95% UCL was also used to estimate the EPC
for the current ground water concentratlon

Response 21. The text was changed to “If the 95% UCL exceeds the maximum detected
concentration then the maximum detected concentration is used for the calculation of
residual risk”. The text was changed because it could be the EPC, but if 95% UCL is
greater than maximum detect, then the maximum detected concentration is the EPC.
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Comment 22. Replace the fourth sentence beginning with “For future groundwater...” with
“Future ground water EPC represents the maximum detected concentration of
contaminants found within the bedrock aquifer.”

Response 22. The text has been changed to read “For future groundwater, modeled
values for COPCs detected in the bedrock wells were added to the current groundwater
EPCs for COPCs detected in the production welle ” The maximum detected concentration

was used to model future bedrock and, as stated, it was added to the current EPC
groundwater concentration.

Comment 23. Page 7, Section 2.4 Data Screening Process - Add text to this section to
clarify what constituents were retained from the first screening process and hence appear
on the second table.

Response 23. The text was slightly modified for clarification to read “To make the COPC
selection process easier to understand, the COPC selection tables have been broken into
two tables for each receptor (construction worker and site employee) for current/future soil,
current groundwater, and future groundwater. The first table for each receptor and media
identifies initial COPCs by comparing the maximum concentration detected in a given
media to background values and Mound Guideline Values (GVs) for the given receptor.
The second table identifies final COPCs to be carried through the RRE by comparing the
EPCs for the initial COPCs to background values.” The paragraph goes on to identify the
tables for each receptor and media.

Comment 24. Page 8, Section 2.4.1 Screening Constituents Based on Background - The
statement regarding “negative risk” used in the second paragraph must be further defined
for the reader or removed.

Response 24. The sentence has been removed as requested.

Comment 25. Page 9, Section 2.4.2 Screening Constituents Based on Guideline Values

- In the first paragraph, reword the three sentences from the bottom. The present wording

is confusing and leads to reader to believe that all unavailable guideline values were

calculated.

Response 25. The last three sentences now read “Some GVs were unavailable for a

detected constituent in the Parcel 3 soils or groundwater data set and were required to be

calculated for screening purposes. These GVs were calculated using the Mound GV

methodology (DOE 1997b). When a GV was required for screening purposes and new .
toxicity criteria were available, GVs were updated using the new toxicity criteria.

Calculations for new and updated GVs are provided in Appendix C.”

Comment 26. In the second paragraph, first sentence, add the word “human” after the
term “increase of one”.
Response 26. The comment has been incorporated as requested.

Comment 27. Page 9, Section 2.4.3 Screening Constituents Based on Frequency of

Page 4 of 16



Response to Comments

from OEPA
on Parcel 3 RRE, Draft, Revision 4, October 20, 2000

Detection - Clarify this discussion by including the calculation is based on number of
positive detects divided by the number of samples taken.

Response 27. The following has been added for clarification, “ Frequency of detection
was evaluated as the number of detections divided by the total number of samples
analyzed for a constituent.”

Comment 28. Page 11, Section 2.4.6 Screening Procedures for Future Ground Water -
In the second sentence from the last on the page, replace the term “maximum
concentration” with “95% UCL”.

Response 28. The sentence has been changed to.read, “To obtain a final estimated
future groundwater concentration for each COPC, the maximum concentrations detected
in a given bedrock flow tube were modeled for future contribution to the BVA and added
to the EPC (lower of the 95% UCL or the maximum concentration) detected in the
production wells.” A direct substitution of UCL for maximum detected concentration is
incorrect because the lower of the two values was used in the calculation.

Comment 29. Page 15, Section 3.3 Identifying Exposure Scenarios - In the third sentence,
add the word “air” to the list of soil and ground water.
Response 29. The comment has been incorporated as requested.

Comment 30. Page 16, Section 3.3.1 Construction Worker Scenario - In the middle of the
first paragraph, the reference used (EPA 1999) regarding the use of dermal default values
appears to be incorrect.

Response 30. The reference is now EPA 1999b, and has been added as a Reference.

Comment 31. In the first paragraph, third to the last sentence, change the word “on
appearing before “oral” to “an”.
Response 31. The comment has been incorporated as requested.

Comment 32. Page 17, Section 3.3.2 Site Employee Scenario - Explain why dermal
contact with soil is not an exposure pathway.

Response 32. The following text from the Mound 2000 RREM was added to Section 3.3.2
“Such occupations are not expected to involve direct work with surrounding soils, as would
‘be expected with the construction worker. The exposure routes evaluated for the site
employee scenario are similar to those evaluated for the construction worker except the
site employee is assumed to work indoors and therefore have less exposure to site soil.”

Comment 33. Page 18, Section 3.4 Exposure Point Concentrations - Is the distribution of
the data tested, prior to the 95% UCL calculation? ’
Response 33. The distribution of the data was tested for all detected constituents using
Shapio Wilks Test for normality prior to calculation of 95% UCLs.

Comment 34. Page 18, Section 3.4 Exposure Point Concentrations — continued, Change
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the “RME" acronym in the last sentence on the first paragraph to “EPC”.
Response 34. The comment has been incorporated as requested.

Comment 35. In the third paragraph, third sentence, change the term “maximum

concentration” to “95% UCL".
Resnonse 28, The sentence now reads “The maximum concentration for each analyte in

LA =4 4 d A1 L e s W s

a flow tube from the bedrock aquifer was added to the EPC (the lower of the 95% UCL or
maximum detected concentration) of each COPC in the BVA wells (production wells) to
establish the final EPC for future groundwater risk calculations.” It was not changed from
maximum concentration to 95% UCL because the production wells EPCs could be either.

Comment 36. Page 23, Section 3.5.2 Ground Water Exposure Pathways -In the first
paragraph, fifth sentence, change “maximum detected” to “95% UCL”".

Response 36. The text now reads “This future bedrock estimated concentration for each
final COPC was then added to the respective EPC (lower of 95% UCL or maximum
detected concentration) in the Mound Plant production wells to provide the estimated future
contaminant concentrations in groundwater used to calculate future groundwater risk.”

Comment 37. Page 24, Section 3.5.2 Ground Water Exposure Pathways - In the first
sentence on the page, the word permeability is spelled wrong.
Response 37. Spelling has been corrected.

Comment 38. Page 27, Section 4.0 Toxicity Assessment - In first paragraph, last
sentence, the table reference should be “Tables 5.19 through 5.21" instead of “5.16
through 5.18".

Response 38. The table numbers have been revised and corrected.

Comment 39. The second paragraph, last sentence, is no longer accurate. Please include
updated verbiage to indicate that there are newly calculated ground water guidelines.
Response 39. The sentence was discussing that no toxicity criteria were included for
COPCs in groundwater and air since these risk values were not recalculated for the earlier
versions of Parcel 3. The groundwater and air risk values in the earlier reports were carried
forward from Release Blocks D and H. Since we have recalculated the groundwater risk
values and have provided toxicity criteria in Table 14, the sentence now reads “Since air
risk was not recalculated for Parcel 3, no toxicity criteria are presented in Table 14 for
COPCs in air that were not present in soil or groundwater. Additionally for those
constituents that required calculation of new or updated GVs, the toxicity criteria are found
in Appendix C.”

Comment 40. Page 31, Section 5.1.2 Quantification of Non-carcinogenic Risk - In the
equation on the page, change the term “i-1" to “i=1".
Response 40. The comment has been incorporated as requested.
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Comment 41. Page 31, Section 5.2 Risk Characterization Results - In the third sentence,
change the term “5.4 and 5.6" to “5.4 through 5.6".
Response 41. The comment has been incorporated as requested. Following table
renumbering, it now reads “Tables 15 through 20”.

D

sentence in the first full paragraph and provide an updated assessment on how ground
water exposure was quantified.

Response 42. The first sentence was removed and the text now reads “Current
groundwater risk was assessed using the EPC for each COPC and the risk equations
presented in Section 3.5.2. Appendix B presents the methodology for calculation and EPC
values of the future groundwater COPCs that are then applied to equations presented in
Section 3.5.2.”

Comment 42, Page 32, Section 5.2 Risk Characterization Results - Remove the first

Comment 43. In the first full paragraph, third sentence, change the table reference from
5.7 through 5. 15" to “5.7 through 5.18".
Response 43. The table numbers have been corrected.

Comment 44. Page 32, Section 5.2 Risk Characterization Results — continued, Define the
significance of the 10° risk level. Explain that the point of departure is at the 107 risk level.

Résponse 44. The last sentence of the first full paragraph of Section 5.2 now reads “The
NCP acceptable risk range is 10 to 10° and risk is evaluated at levels above 10%.”

Comment 45. Page 33, Section 5.2.1 Construction Worker Risk Results - Under the Future
Ground Water discussion, in the last sentence, change the risk level from “8.6 x 10®" to
“9.3 x 10 or to the new value if this value changes as a result of the rerun of the risk.
Response 45. The section was updated with the new Future Groundwater risk values.

Comment 46. Under the Air discussion, in the first sentence, change the “2.1 x 10" to “2.1
x 107"
Response 46. The comment has been incorporated as requested.

Comment 47. Page 34, Section 5.2.2 Site Employee Risk Results - Under the Current
Ground Water discussion, in the first sentence, change the word “soil” to “current ground
water” and the table reference from “Tables 5.4, 5.5 and 5.6" to “Tables 5.10 through 5.12"
Response 47. Sentence now reads “Total, background, and incremental residual current
- groundwater risks for the site employee scenario in Parcel 3 are presented in Tables 24,
25, and 26, respectively.”

Comment 48. Reword the fourth sentence.
Response 48. The sentence now reads “The current groundwater background non-
carcinogenic hazard for the site employee scenario is 0.014 and does not exceed the
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acceptable non-carcinogenic level (Hi= 1).

Comment 49. Second to the last sentence, add uranium-234 and change the word
“inhalation” to “ingestion”.
‘Response 49. The comments have been incorporated as requested.

Comment 50. Page 35, Section 5.2.2 Site Employee Risk Results - In the first sentence,
change the word “construction” to “site employee”.
Response 50. The comment has been incorporated as requested.

Comment 51. Page 37, Section 6.1 Uncertainty in Analytical Data - First paragraph, delete
the last sentence that reads “This is unlikely given the extent of sampling conducted”.
Response 51. The comment has been incorporated as requested.

Comment 52. Second paragraph, second sentence. Explain why there is a potential bias
to the EPC for a constituent.

Response 52. The following text was added “The earlier data with higher detection limits
resulted in non-detected concentrations that were higher, in some cases, than current
maximum detected concentrations. Substitution of %2 the detection limit for non-detected
concentration limits tends to bias the EPC high.”

Comment 53. Page 38, Section 6.1 Uncertainty in Analytical Data - Delete the first
sentence in the second paragraph dealing with processes conducted involving antimony.
Response 53. The same text used for Parcel 4 was substituted for the first sentence.
“Although antimony was detected in 5 out of 29 analyses of groundwater collected from the
two production wells, there was no large-scale use of antimony at the Mound facility.”

Comment 54. Second paragraph, third sentence from the end of the paragraph, correct
the spelling of MEIMS. In the last sentence, delete “Despite this, “ and start the sentence
with “The maximum concentration...”. Add to the end of this sentence ... “due to 95% UCL
concentration value being greater than the maximum concentration value”.

Response 54. The text has been reworded as follows: “The maximum concentration of
antimony detected in the production wells (40.2 ug/L) was used to describe the current
groundwater concentration due to the 95% UCL being greater than the maximum detected
concentration.”

Comment 55. Page 38, Section 6.1 Uncertainty in Analytical Data continued -After the
second paragraph, include a table which compares the EPC, min/max and associated risk
- estimates with and without the May 6, 1991 antimony data points.

Response 55. As with Parcel 4 the information was presented in text form and a table is
not necessary. To add a range without the May 6, 1991 samples, the fifth sentence now
reads “The minimum and maximum concentrations of antimony (excluding the May 6"
1991 samples) range from 2.8 ng/L and 14.4 ng/L, respectively.” The next paragraph
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discusses the antimony results using the 14.4 ug/L value to calculate the risk WIth the
resultant Hl of 0.4.

Comment 56. Page 39, Section 6.1 Uncertainty in AnaIvﬁcaI Data - In the second
paragraph, first sentence, reword as follows, “To estimate future risk in the BVA, the 95%

LIC! oconcentration in the nroduction wells,

tovIIuda S S L

Response 56. The text now reads “...BVA, the EPC (lower of maximum detected
concentration or 95% UCL) 7 since the values could be calculated with maximum detect
or 95% UCL.

Comment 57. In the second paragraph, third sentence, delete the sentence and replace
it with “The model does not take into account chemical and physical processes such as
dilution, dispersion and adsorption which may reduce contaminant levels by the time it
reaches the BVA”. Delete the next sentence and replace it with “As a result of this
methodology, the Future EPC concentration is biased high and conservative”. Then add
text regarding the lack of characterization to balance these statements. In addition, add “To
reduce uncertainty, better characterization of ground water may be necessary”.
Response 57 & 58. Response: The changes were made to reflect the outcome of these
two comments when presented for Parcel 4. The paragraph now reads “To estimate future
maximum constituent concentrations in the BVA, the EPC (lower of maximum detected
concentration or 95% UCL) in the production wells was added to the flow tube modeled
maximum detected concentration found in the bedrock wells. The flow tube model includes
an assumption that the maximum concentration of a constituent detected in each of the
twenty bedrock flow tubes impacts the BVA in the future. The model does not take into
account chemical and physical processes such as dilution, dispersion, and adsorption,
which may reduce contaminant levels by the time they reach the BVA. As a result of this
methodology, the future groundwater EPCs are biased high and conservative. This added
conservatism helps to compensate for the uncertainties in the characterization of the
bedrock aquifer. It was agreed through the implementation of the Mound 2000 Process and
the RREM, that extensive characterization of the bedrock groundwater was not needed
due to the following: 1. A restriction on the use of the aquifer would be implemented; 2. The
groundwater yield from the bedrock is low (i.e. one gallon per minute); and 3.
Characterization and remediation of fractured bedrock is technically difficult and costly. It
is important to recognize the uncertainties of the assumptions, but it is also important to
maintain the conservative nature of the assumptions.”

Comment 58. Add the following as the last paragraph in this section: “It was also agreed
through the implementation of Mound 2000, source removal and the RREM that extensive
characterization of the bedrock ground water was not needed due to the following: 1. A
restriction on the use of the aquifer would be implemented; 2. The ground water yield from
the bedrock is low (i.e., one gallon per minute); and 3. Characterization and remediation
of a fractured bedrock is technically difficult and costly. Contaminants in the bedrock may
be higher or more wide spread than currently known due to the limited characterization. It
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is important to recognize the uncertainties of the assumptions, but it is also important to
maintain the conservative nature of the assumptlons due to the reasons described in the
above text.”

Comment 59. Page 39 - 40, Section 6.2 Uncertainty in Exposure Assessment - In the
second paragraph, add to the second sentence, “in the near future”. Add to the last
sentence, “but appropriate because the production wells are located in a productive portion
of the BVA and could be used in the future as a water resource”.

Response 59. The comment has been incorporated as requested.

Comment 60. Page 42, Section 6.5 Conclusion - Add a conclusion section. The conclusion
should be based on risk estimates provided in the text and should not restate the
uncertainties involved with the process. Conclusions should summarize the risk estimates
exceeding the 10 point of departure and risk drivers. The suggested wording for this
section is as follows: The risk exceeds the acceptable risk range and is primarily driven by
the conservative ground water analysis. Risk due to soil and air contaminants is within
acceptable risk range for industrial/commercial reuse.

Response 60. A conclusion section was added and matches the level of detail presented
in the Parcel 4 RRE. :

Comment 61. Table 2.1 (now Table 1) Initial Identification of Soil ... Construction Worker

Add 107 risk level to the title of the column labeled “Construction Worker Risk- Based GV’
This comment applies to all screening tables.

Response 61. 10° was added to the cancer footnotes of Tables 1, 3, 5, 7, 9, and 11 since
the GVs could be either 1/10 HI or cancer GV.

Comment 62. . Table 2.1 (now Table 1) Combine the chromium and chromium VI soil
results and treat them like the Parcel 4 chromium soil results. The H| guideline value for
this constituent should be 110 mg/kg for Construction Worker and 1000 mg/kg for Site
Employee. This comment also applies to the Site Employee Soil Screening Tables.
Response 62. The two were combined, however, the GV was not 110, that was based on
old toxicity criteria. Cr was not detected in the site employee samples. The table was
footnoted to indicate that the chromium value presented is a data set inclusive of Cr il and
Cr VI measurements.

Comment 63. Table 2.1 (now Table 1) The guideline value for Lead-210 should be 1.65
pCi/g and not “1.7 pCi/g”.
Response 63. The change was made to Table 1.

Comment 64. Table 2.1 (now Table 1) Replace the Thorium-230 guideiine value with
either the agreed upon 107 risk level for the construction worker of .13 pCi/g or leave the
value out until all issues regarding this value have been resolved. This comment also
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applies to Site Employee soil guideline value.
Response 64. The Th-230 GV was left blank in Tables 1, 3,7, 9, and 11.

Comment 65. Table 2.1 (now Table 1) Replace the Uranium-238 guideline value without
daughter of 11 pCi/g with the daughters guideline value of .12 pCi/g. This comment also
applies to Site Employee soil guideline value for Uranium-238 with daughters.

Response 65. With the long half-lives for the daughter products, the 0.12 GV including all
daughters may not be appropriate. However, it was used for the screening process and the
change was made to Table 1.

Comment 66. Table 2.2 (now Table 2), Final Identification of Soil ... Construction Worker
-Lead-210 was screened out of this table due to the “NA” in the background column. Since
DOE/BWTXO, EPAs and ODH have agreed to use 1.2 pCi/g as a background value for
Lead-210, please use this value and the following footnote: The Lead-210 background
value is based upon its parent Uranium-238 background value. This comment also
applies to Site Employee soil background value.

Response 66. The background value of 1.2 was used for lead-210 in Tables 1, 2, and 3,
which eliminated it as a COPC in soil. New risk values were calculated for soil exposure
to the construction worker, and Tables 15, 16, and 17 were changed accordingly.

Comment 67. Table 2.3 (now Table 3) Initial Identification of Soil ... Site Employee -
Update the Thorium-232 guideline value to include daughters.
Response 67. The comment has been incorporated as requested. -

The Following Comments on Current and Future Ground Water are the same as
Parcel 4 RRE Ground Water Comments:

Comment 68. Table 2.5 (now Table 5) Initial Identification of Current Ground Water ...
Construction Worker - Add 10 to the title of the guideline value column.
Response 68. Same as Response 61.

Comment 69. Table 2.5 (now Table 5) Upon comparing the data set with the min/max and
detection frequency, there appears to be discrepancies (i.e., Aluminum, Selenium, etc.).
Please reconcile.

Response 69. The data set that was provided with the Parcel 3 RRE did not include
qualifiers to accurately evaluate for min, max, and frequency of detection. The lack of
qualifiers for lab and data validation caused this discrepancy. See Response 3.

Comment 70. Table 2.5 (now Table 5) For all ground water guideline values footnoted as
“e” (calculated values...), the supporting documentation (i.e., reference doses, slope
factors) must be included in this document. Without the support for these values and
accurate data, they are not acceptable to introduce or use for the purposes of this
document. The following problems were encounter when attempts were made to verify the
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newly calculated guideline values.
Response 70. The toxicity criteria are presented in Appendix C for the new guideline
values.

Comment 71. Table 2.5 (now Table 5) For 1,1,1,2,- Tetrachloroethane; 1,1,2,2 -
Tetrachlorethane; Tetrachloroethylene provide appropriate slope factor and reference
doses. '

Response 71. The toxicity criteria are presented in Appendix C for the new guideline
values. Tetrachloroethylene was not updated and the values in the Mound Screening
Guidance document were used.

Comment 72. Table 2.5 (now Table 5) For 1,1,1 - Trichloroethane for both Site Employee
and Construction Worker, our calculated result was 3.6E-01 versus 2.0E+00 as listed in
the table.

Response 72. The value was recalculated and the error was due to an incorrect toxicity
criteria in the spreadsheet for GV calculations. The 3.6E-01 for construction worker was
for the oral pathway only. The oral, dermal, and inhalation total is 180 ug/L as presented
in Table 5. The 3.6E-01 for site employee is correct as presented on Table 7.

Comment 73. Table 2.5 (now Table 5) The oral reference dose appearing in Table 4.1 for

Cobalt appears to be incorrect. Please verify dose value and related calculation for ground

water.

- Response 73. GVs that were recalculated are included in Appendix C and Co has the
correct RfDo. The spreadsheets did have the correct toxicity value for calculation purposes

so were not updated.

Comment 74. Table 2.5 (now Table 5) Change the footnotes on Bromodichloromethane,

Trichloroethene and Dichloromethane from “c” to “d”.
Response 74. The comment has been incorporated as requested.

Comment 75. Table 2.5 (now Table 5) Low detected, low frequency, short half-life (No:5)
screening criteria should be removed as a way to screen contaminants. This comment
.applies to all screening tables.

Response 75. The low detection etc, rationale used in Release Blocks D and H for
screening was removed in reference to the Ra-228 detection in groundwater.

Comment 76. Table 2.5 (now Table 5) The ground water guideline values for Thorium-230
should be recalculated with daughters or removed until ali issues regarding this isotope are

resolved.
Response 76. The value for groundwater was recalculated and resides in Table 5.

Comment 77. Table 2.5 (now Table 5) The ground water guideline value for Thorium-232
needs to be recalculated with daughters and appropriate slope factor.

-Page 12 of 16



Response to Comments

from OEPA
on Parcel 3 RRE, Draft, Revision 4, October 20, 2000

Response 77. New GW values were calculated that included all of the daughters.

Comment 78. Table 2.5 Initial Identification of Current Ground Water. .. Construction
Worker cont.- The guideline value for Uranium-238 in ground water should be recalculated
to incorporate daughters and used in the screening process.

Response 78. New GW values were calculated that included all of the daughters.

Comment 79. Table 2.5 (now Table 5) Where is the guideline value for Tetrachloroethane
referenced?

Response 79. This is a spelling error. Should be tetrachloroethene not -ane (and Table
5 has been updated with correct spelling) and the value is found in the Mound Guidance
Values document. '

Comment 80. Table 2.5 (now Table 5) The above comments also apply to Site
- Employee ground water guideline values.
Response 80. Table 7 was also corrected.

Comment 81. Table 2.5 (now Table 5) Remove the “0" from the rows within the guideline
value column that do not have calculated guidelines.
Response 81. The comment has been incorporated as requested.

Comment 82. Table 2.5 (now Table 5) The guideline value for Toluene should be 150
ug/L, not 16,000 ug/L. The guideline value for Trichlorofluoromethane should be 2,200
ug/L, not 22,000ug/L.

Response 82. The comments have been incorporated as requested.

Comment 83. Table 2.9 (now Table 9) Initial Identification of Future Ground Water ...
Construction Worker - Add 10 to the title of the guideline value column.

Response 83. 10° was added to the cancer footnote and not the title since GVs can also
be 1/10 the HI.

Comment 84. Table 2.9 (now Table 9) Upon comparing the data set with the min/max and
detection frequency, there appears to be discrepancies (i.e., Aluminum, Boron, etc.)
Response 84. The data set discrepancies have been corrected.

Comment 85. Table 2.9 (now Table 9) Please remove all calculated UCLs with sample
sets of less than 20 (i.e., Silicon).
Response 85. Changes made and values replaced with NC footnote.

Comment 86. Table 2.9 (now Table 9) The 95% UCL calculations for certain constituents
are below the minimum concentrations and incorrect (i.e., Ammonia, Chloride, Cyanide,
etc.). Please correct.
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Response to Comments

from OEPA
on Parcel 3 RRE, Draft, Revision 4, October 20, 2000

Response 86. This was a problem with units in the calculation of UCLs. This has been
resolved.

Comment 87. Table 2.9 (now Table 9) The background concentration for Arsenic should

be for total Arsenic at 32.997 ug/L.
Response 87. The comment has been incorporated as requested.

Comment 88. Table 2.9 (now Table 9) There are constituents appearing on the table that
have zero detections, yet a minimum and maximum value (i.e., 1,1 Dichloroethene; 1,2
. Dichloroethane; etc.).

Response 88. The Future GW tables have been updated.

Comment 89. Table 2.9 (now Table 9) There are guideline values for 4-Methylphenol,
Cesium-137 and Cobalt-60 in the 1997 Guideline Value Report. Please incorporate these
values in the ground water tables.

Response 89. The GV for 4-Methylphenol has been incorporated into Tables 9 and 11.
Since neither cobalt-60 nor cesium-137 were listed in any of the groundwater tables, no
changes to their GVs were made.

Comment 90. Table 2.9 (now Table 9) If the newly calculated guideline values first
appearing in this document are found to be acceptable (additional information has been
requested), they should be used in the future ground water tables.

Response 90. Newly calculated GVs were incorporated into Table 9.

Comment 91. Table 2.9 (now Table 9) Initial |dentification of Future Ground Water...
Construction Worker - cont. The above comments also apply to Site Employee ground
water guideline values.

Response 91. Newly calculated GVs were incorporated into Table 11.

Comment 92. Table 2.9 (now Table 9) Define the footnote “a*” used for chromium.
Response 92. The * was to designate that the value was for hexavalent chormium which
is the assumption presented in the text and now identified as a footnote on the table.

Comment 93. Table 2.9 (now Table 9) The gu1dellne value for toluene should be 150 ug/L

instead of 1500 ug/L.
Response 93. The comment has been incorporated as requested.

Comment 94. Table 2.9 (now Table 9) Remove the “d” footnote from Bismuth- 210
Response 94. Footnote was changed to d, e”.

Comment 95. Table 2.11 (now Table 11) Initial Identlfcatlon of Future Ground Water...
Site Employee -
Remove the “na” designation in the background value column. This designation is causing
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' - from OEPA
on Parcel 3 RRE, Draft, Revision 4, October 20, 2000

constituents to screen out of the process when they should be carried through.
Response 95. The “na” was removed and the screening was corrected to include the
appropriate COPCs.

Comment 96. Table 2.11 (now Table 11) Remove the “a” footnote in the Reference Risk

Based GV column for 1,2-cis- D:f‘h'ﬂmn*hﬂm

was replaced by “a

Response 96. the “a

Comment 97. Table 2.11 (now Table 11) Add a “c” footnote in the Reference Risk Based
- GV column for 1,2 Dichloroethane.
Response 97. No footnote was added to column no value was used for screening.

Comment 98. Table 4.1 (now Table 14) Toxicity Criteria and other Physical Chemical
Values - Please ensure this table is complete in that it represents every constituent that
has a guideline value (i.e., Lead-210).

Response 98. The table was prepared but does not include every constituent that has a
guideline value for those that were previously calculated and approved for use by Mound.
The toxicity criteria for new and recalculated GVs are included in Appendix C.

Comment 99. Table 5.19 - 5.21 (now 33 —-35) Summary Tables - Clarify that the soil
estimates represent both current and future estimates.
Response 99. The tables have been clarified by the addition of “current/future” where

applicable.

Comment 100. Check and define the reason for the bolded values.
Response 100. The comment has been incorporated as requested.

Comment 101. Define “bis” used in Site Employee Soil Media column.
Response 101. The comment has been incorporated in Tables 33, 34, and 35, as
requested.

Comment 102. Appendix A _Evaluation of Potential Cumulative Exposure - Air - This
appendix should include a summary regarding how air risk was. calculated including
methodologies and assumptions.

Response 102. Section 2.3 includes this text to reference the source of the air values. The
approach used to estimate potential cumulative risk from exposure to air is the same
method as was used for Release Block D (Appendix D of the December 1996 report). The
air risk values were not recalculated but carried forward from Release Block D. Since
recalculations were not made, only a reference is included in Appendix A and references
Appendix D of Release Block D RRE (December 1996).

Comment 103. Appendix B Potential Future Maximum Concentrations of COPCs in
Ground Water - In the second paragraph, third sentence, change the sentence to read “If
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- from OEPA
-on Parcel 3 RRE, Draft, Revision 4, October 20, 2000

particular constituent concentrations were initially found not to be representative of ground
water concentrations an evaluation of the data would be conducted”. Add a sentence to
read as follows “If the evaluation indicates that the concentration is unrealistic and found
not to be representative of the conditions, efforts would be made to calculate a more
realistic value, at the production wells, to assess the true potential impact”.
Responee 102, The sentence was deleted per agreement with OEPA at the December 13,
2000 meeting.

Comment 104. Appendix B Potential Future Maximum Concentrations of COPCs in
Ground Water continued- On Table B-3, change the (mg) in the column title “Annual Bdrk
Contribution (mg)” to (mg/yr). :

Response 104. The comment has been incorporated as requested.

Comment 105. Appendix C Calculations for updated Screening Guidance Values -
Replace the information presently in this appendix with appendix ¢ of the Parcel 4
RRE with the following changes: Remove the word “Screening” and change the word
“Guidance” to “Guideline” within the title of this appendix.

Response 105. Screening was removed and Guidance was changed to Guidelines in all
of the Soil and GW tables in Appendix C.

Comment 106. Some of the equations are missing the conversion factors. Please review
all given equations.
Response 106. The equatlons were compared to the Mound Screening Guideline

Document for consistency.

Comment 107. Include the Site Employee Exposure Duration time of 25 years in tables
listing exposure assumptions. ‘
Response 107. The comment has been incorporated in Table 13 as requested.

Issues outside of official comment cycle:

Issue 108. add a background vs. calculated EPC table.

Response 108. Because there were only a few instances, the affected. compounds were
footnoted in the appropriate COPC screening tables. ' '

Issue 109. describe the additional step in the text.
Response 109. The comment has been incorporated as requested.

Issue 110. add chioroform GV to tables.
Response 110. The comment has been incorporated as requested

Issue 111. Polish language usage for non-cancer hazard.
Response 111. done

Issue 112. Table 7, change footnote for trichloroethene from “c” to “f" and add a new

footnote “f= 10-6 cancer risk for ingestion + inhalation”.
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From: "Serazin, Hellie J." <HALLIE.J.SERAZIN@sSaic.com>

To: Dave Rakel <rakeda@doe-md.gov>
Date: 2/22/00 4:37pm
Subject: Release Block 3 Questions

Dave,
I am working on the Release Block 3 RRE and the following questions caﬁe up:

What is the approximate acreage of Release BRlock 3? LIlJ

Do you have any information on what was removed? Was clean fill brought in VM""L«M A
to fill excavated areas? How deep is the cover mater1a1°

G*n«u/
Was the Mound Soil Samples Facility used to characterlze samples? ap

For groundwater are we to assume that there is currently no exposure but
that in the future there may be? For future groundwater risk should I carry
through the 17 COPCs identified in the Block H report at the estimated
maximum concentration?

Are there any Release Block 3 drain ways or surface water?
I see no reason why we couldn't have the canal report to you by Thursday of

this week.. My secretary is converting it to WordPerfect and fixing the
margins and Table of Contents so you should have it soon.

Hallie
13

Rﬁp D in e prails o~
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" PRS 99 and 100: GH PARKING LOT
FACT SHEET

BACKGROUND:

The Guard House (GH) Building and its parking lot
(GH Lot) are located on the Main Hill at the Mound
Plant. In 1963-64, waste was disposed of in a
trench dug next to the GH Lot and was
subsequently filled in with soil. Waste reportedly
disposed of included 110 gallons of neutralized
chromium plating bath solution, three drums of
contaminated blasting sand, and metal debris. In
the late 1960s, the GH Lot was expanded to its
current size, covering the disposal area.

RESOLUTION:

In 1990, a magnetic survey of the GH Lot was
performed to identify the location of buried
material. Several anomalies (blips caused by a
change in magnetic field) were detected.

Fax #

In February 1999, 137 samples were collected
from 46 soil borings across the GH Lot. Statistics
were used to decide where most of the borings
were placed, and additional borings were added to
the center of the anomalies to confirm or deny the
presence of waste.

Only one sample had plutonium contaminates in
the soil at 106 picoCuries per gram (pCi/gm)
versus the guideline value of 55 pCi/gm. It was
located in the center of the largest anomaly. All
other samples in the other borings (including the
other smaller anomalies) showed no sign of
contamination or visual indication of waste. Sand
and small pieces of metal were also found in the
sample, which further identified it as the disposal
area.

In August and September 1999, excavation and
sampling occurred in and around the area where
the Pu?3, sand, and metal was found. Excavation
continued until all visual indications of waste

st
%

Excavation in GH Lot

material were removed. The excavation went down
to bedrock and was consistent with the dimensions
of the anomaly identified by magnetic survey.
Verification samples were collected and the area
was backfilled to grade.

Over a dozen drums were found, most contained
sand, others were empty. Metal debris including
framework, conveyor parts, small pieces of lead,
flanges, and piping was also found. A few of the
items removed in the excavation were found to
have elevated levels of contamination including a
piece of metal coated with plutonium contaminated
“grease”, and a black charcoal-like material found
in the bottom of one of the drums was also
contaminated with plutonium. They were removed
and containerized, pending shipment to a disposal
facility.

WORK PROTECTION:

A Radiological Work Permit (RWP) and Health and
Safety Plan prescribed standard-of-the-industry
protection for the workers specific to task and work
area. Those plans were updated as necessary to
ensure continued worker safety. Daily meetings
with workers were held to emphasize safety and
present new or noteworthy tasks and/or hazards
associated with activities planned for the day.
Radiological surveys, air monitoring, and sampling
of soil and debris documented that workers were
protected.

For more information on the types and levels of contamination
found, visit our web site at www-doe-md-gov, or call Jane
Greenwalt, DOE Public Affairs Officer, at (937) 865-3116.

November, 1999
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PARCEL 3 HUMAN HEALTH RESIDUAL RISK EVALUATION

EXECUTIVE SUMMARY

This report was prepared using the Mound 2000 Residual Risk Evaluation Methodology
. [(RREM) DOE 1997a] to quantify the potential for cancer and non-cancer health effects from
long-term, low-level exposures to site-related contaminants in Parcel 3. A Residual Risk
Evaluation (RRE) quantifies human health risks associated with residual levels of contamination
remaining within an area to ensure that future users of the land will not be exposed to
contaminant levels that would pose unacceptable risks. In the future, Parcel 3 may be used for
commercial or industrial land use. Therefore, total risk, background risk, and incremental risk
were calculated for current and future exposure scenarios for a construction worker and a site

employee working in Parcel 3.

The terms “release block™ and “parcel” are both used in this report to designate portions
‘of the Mound property to be evaluated for transfer. To streamline the transfer process, the Mound
property was initially divided into 19 “release blocks”, which are contiguous tracts of property
designated for release. RREs must be completed before the transfer of a release block or parcel
can be completed. RRE reports have been completed for Release Blocks D and H. In 1997 -
1998 the release blocks were reconfigured into 10 “parcels” to shorten the schedule for site

transfer. Release Block H forms the eastern boundary of Parcel 3.

For the construction worker scenario, plutonium-238 was identified as a constituent of
potential concern (COPC) in soil (Table 2). Since non-carcinogenic toxicity criteria are not
available for plutonium-238 only the total, background, and incremental cancer risks were
quantified for this parcel. Total, background, and incremental residual risks for the construction
worker scenario in Parcel 3 are presented in Tables 15, 16, and 17, respectively. To quantify
future residual soil risk, it was assumed that no degradation of the COPCs would occur over time,

therefore, current and future residual soil risks are the same.

Total residual cancer risk from soil for the construction worker scenario in Parcel 3 is
6.2x10®, which falls within the acceptable risk range of 10* to 10 (increased cancer risk of 1
human in 10,000 to 1 human in 1 million) specified in the National Oil & Hazardous Substances
Pollution Contingency Plan (NCP, EPA 1990). Background residual risk from soil for the
construction worker scenario in Parcel 3 is 2.3x10®. Incremental residual risk from soil for the

construction worker scenario is 6.1x 10,
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For the site employee scenario plutonium-238 was identified as the only COPC in soil
(Table 4). Since non-carcinogenic toxicity criteria are not available for plutonium-238 only the
total, background, and incremental cancer nisks were quantified for this parcel. Total,
background, and incremental residual risks for the site employee scenario in Parcel 3 are
presented in Tables 18, 19, and 20, respectively. To quantify future residual soil risk it was
assumed that no further degradation of plutonium-238 would occur over time, therefore, current

and future residual soil risks are the same.

Total residual cancer risk from soil for the site employee scenario in Parcel 3 is 2.6x10,
which falls within the acceptable risk range of 10 to 10°. Background residual risk from soil for
the site employee scenario in Parcel 3 is 1.2x10”. Incremental residual soil risk for the site

employee scenario is 2.6x107.

Potential exposure to contaminants originating from outside Parcel 3 that may reach
receptors in the parcel are termed potential cumulative exposures. Potential cumulative risk was
calculated for current and future exposure to groundwater and air. The approach used to estimate
potential cumulative nisk for air is the same method as was used for Release Blocks D and H.
Current groundwater risk was assessed using groundwater data available from the Mound
production wells (well numbers 0271 and 0076). Potential cumulative risk from exposure to
contaminants in air and groundwater are reported in the Parcel 3 summary tables at the end of this

Executive Summary.

Airborne contaminant concentrations were measured at the Mound Facility in 1994 while
various site restoration activities were ongoing (DOE 1994). Both radiological and non-
radiological data were collected. Since several soil-disturbing activities were going on during
data collection, it was assumed that the measured air concentrations represent an upper-bound air
concentration. Information on the derivation of these values is presented in Appendix D of the
Release Block D RRE, December 1996 and in Appendix A of this report.

Potential cumulative risk for groundwater was assessed for both current and future
exposure to groundwater. Current groundwater exposures were estimated using data collected
from the Mound Plant production wells (well numbers 0271 and 0076 between.1983 through
2000) and includes approximately 17 years worth of data. The Mound Plant production wells are
finished in the Great Miami Buried Valley Aquifer (BVA). The concentration of contaminants in
future groundwater were estimated using a model that assumes all contaminants detected in the

Bedrock Aquifer of the Mound Plant property migrate to the BVA. The groundwater model
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estimated potential future contaminant concentrations by adding contaminant concentration
detected in the Bedrock Aquifer to current contaminant concentrations detected in the Mound
Plant production wells. Additional information on the derivation of future contaminant

concentrations in groundwater is presented in Appendix B.

For the construction worker scenario, antimony, cadmium, copper, and thorium-230 were
identified as COPCs in current groundwater (Table 6). Total, background, and incremental
residual risks for a construction worker exposed to current groundwater are presented in Tables
21, 22, and 23, respectively.

Total and incremental residual cancer risk from current groundwater for the construction
worker scenario is 2.1x10°, due entirely to thorium-230. This risk level falls within the
acceptable risk range of 10 to 10°. Since the background concentration of thorium-230 in
groundwater has not been quantified, background cancer risk for the construction worker scenario
could not be quantified. Total residual non-cancer hazard from current groundwater for the
construction worker scenario is 1.3, which exceeds the acceptable threshold of 1. The largest
contributor to this is antimony. Background residual non-cancer hazard from current
groundwater for the construction worker scenario is 0.017. Incremental non-cancer hazard is 1.2
which, again, is largely due to antimony. The maximum concentration of antimony detected in
the production wells was used to describe current groundwater to ensure that actual risk from
-groundwater is not underestimated. Uncertainty surrounding the concentration of antimony used

in the current groundwater calculations is described in detail in Section 6.1.

For the site employee scenario, antimony, cadmium, copper, actinium-227, plutonium-
239/240, thorium-228, thorium-230, and uranium-234 were identified as COPCs in current
groundwater (Table 8). Total, background, and incremental residual risks for the site employee

exposed to current groundwater are presented in Tables 24, 25, and 26, respectively.

Total residual cancer risk from current groundwater for the site employee scenario is
2.2x10”°. Background and incremental residual cancer risks from current groundwater for the site
employee scenario are 3.3x10° and 1.8x10°, respectively. All three of these risk levels fall
within the acceptable risk range of 10 to 10°. Total residual non-cancer hazard from current
groundwater for the site employee scenario is 1.1, which just exceeds the acceptable hazard
threshold of 1. The largest contributor to this is antimony. Background residual non-cancer
hazard from current groundwater for the site employee scenario is 0.014. Incremental residual

non-cancer hazard from current groundwater for the site employee scenario is 1.1 which, again, is
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largely due to antimony. The maximum concentration of antimony detected in the production
wells was used to describe current groundwater to ensure that actual risk from groundwater is not
underestimated. Uncertainty surrounding the concentration of antimony used in the current

groundwater calculations is described in detail in Section 6.1.

Final COPCs for future groundwater for the construction worker scenario are identified in
Table 10. Total, background, and incremental risks for the construction worker scenario are
presented in Tables 27, 28, and 29, respectively. Total residual non-carcinogenic hazard from
future groundwater for the construction worker scenario is 5.5. Background residual non-
carcinogenic hazard from future groundwater for the construction worker scenario is 0.12 and
incremental residual non-carcinogenic risk from future groundwater is 5.3. Total and incremental
non-cancer hazards for the construction worker scenario exceed the acceptable Hazard Index (HI)
of 1. Future total and incremental carcinogenic residual risk from groundwater for the
construction worker scenario are 3.0x10™ and 2.9x10, respectively, which exceed the acceptable
risk range for carcinogens. Background residual carcinogenic risk from future groundwater for

the construction worker scenario is 8.5x10®, which falls within the acceptable risk range.

Final COPCs for future grouhdwater for the site employee scenario are identified in
Table 12. Total, background, and incremental risks for the construction worker scenario are
presented in Tables 30, 31, and 32, respectively. Future total and incremental non-carcinogenic
residual hazards from groundwater for the site employee scenario are 5.0 and 4.9, respectively.
Both of these values exceed the acceptable HI of 1. Future background non-carcinogenic residual
hazard in groundwater for the site employee scenario is 0.11, which does not exceed the
acceptable HI of 1. Future total and incremental carcinogenic residual risks from groundwater for
the site employee scenario are 5.9x10” and 5.4x107, respectively. Total and incremental cancer
risks associated with exposure to groundwater fall within the acceptable risk range of 10 to 10
for the site employee scenario. Background carcinogenic residual risk from groundwater for the

site employee scenario is 4.5x10°°, which also falls within the acceptable risk range of 10™ to 10%.

Potential cumulative incremental carcinogenic risk due to exposure to contaminants in air
is 2.0x107 for the construction worker scenario and 9.9x10” for the site employee scenario. In
both scenarios, the result is less than the acceptable risk range. None of the COPCs identified in
air have non-carcinogentc risk criteria so a Hl was not calculated for exposure to contaminants in

air.
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Overall total, background, and incremental carcinogenic and non-carcinogenic risks are
presented in the following table. The risk values in the table are broken out by media (i.c.,
groundwater, air, and soil) and are the sum of risks for all pathways for the construction worker
and site employee scenarios. Overall carcinogenic and non-carcinogenic risks associated with
exposure to soil and air fall within the acceptable risk range of 10* to 10 and a HI of less than 1
for both potential receptors. -

Total and incremental carcinogenic risks are within the acceptable risk range for the
current construction worker and current site employee scenarios. Total and incremental non-
carcinogenic hazard for the current and future construction worker scenario, and current and
future site employee scenario exceed a HI of 1 due to potential exposure to groundwater.
Cumulative incremental non-carcinogenic risks exceed an acceptable HI of 1 for the four
scenarios listed in the Overall Summary of Risks Table (presented below). The cumulative
incremental excess lifetime cancer risk exceeds the acceptable risk range (10* to 10°) for the
future construction worker scenario (3.0x10°). Where overall risk exceeds acceptable levels,
risks are driven by exposure to groundwater and are due to the conservative nature of the
groundwater analysis. The groundwater model does not take into account natural physical and
chemical processes such as dilution, dispersion, adsorption, and soil properties that may reduce
contaminant levels by the time they reach the BVA. As a result, the future groundwater exposure
point concentration (EPC) is biased high and conservative. In addition to the conservative nature
of the groundwater model, for antimony the maximum detected concentration (a single
measurement) from a data set that spans approximately seventeen years is used as the EPC.
Chromium was assumed to be present only in it’s most toxic hexavalent form. These
assumptions are likely to result in an overestimation of groundwater risk. Details are provided in
Section 6, Uncertainties. Given the conservative nature of the RRE and the associated
uncertainties, the risks presented in this table represent the upper-bound plausible limit of risks
(worst case scenario). Based on the protective measures presented in the Proposed Plan for
Parcel 3 and the conservative nature of the RRE, the future groundwater risks presented will be

managed to be protective of human and environmental health.
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Overall Summary of Risks

Scenario and | Overall Risk Total Non-Carcinogen Risk HI Total Excess Lifetime Cancer Risk
Receptor Types

2

Current  |Total NA 1.3 NA 6.2x10° 2.1x10° 2.1x10”
Construction . i,
Worker Cumulative 13 Cumulative 8.5x10
Background NA 0.017 NA 2.3x10% NA 7.7x10”
Cumulative 0.017 Cumulative 3.1x10°
Incremental NA 1.2 NA 6.1x10° 2.1x10° 2.0x107
Cumulative 1.2 Cumulative 8.4x10°
Future Total NA 5.5 NA 6.2x10° 3.0x10* 2.1x10”
Construction -
Worker Cumulative 55 Cumulative 3.1x10
Background NA 0.12 NA 2.3x10° 8.5x10° 7.7x10”
Cumulative 0.12 Cumulative 8.5x10°
Incremental NA 5.3 NA 6.1x10° 2.9x10™ 2.0x10”
Cumulative 53 Cumulative 3.0x10™

Current Site Total NA 1.1 NA 2.6x10 2.2x10 1.0x10
Employee
Cumulative 1.1 Cumulative 2.6x10°
Background NA 0.014 NA 1.2x107 3.3x10° 3.9x10%
Cumulative 0.014 Cumulative = 3.5x10°
Incremental NA 1.1 NA 2.6x10° 1.8x10” 9.9x10”
Cumulative 1.1 Cumulative 2.2x10°
Future Site Total NA 5.0 NA 2.6x10° 5.9x10” 1.0x10°
Employee
Cumulative 5.0 Cumulative 6.3x10”
Background - NA 0.11 NA 1.2x107 4.5x10° 3.9x10%
Cumulative 0.11 Cumulative 4.7x10°
Incremental NA 49 NA 2.6x10° 5.4x10° 9.9x10”
Cumulative 4.9 Cumulative 5.8x10”

bls = below land surface
NA = Not applicable due to lack of toxicity criteria or not an applicable pathway.
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1.0 INTRODUCTION

The U.S. Department of Energy’s (DOE) Mound Plant is located on a 306-acre parcel of
land within the City of Miamisburg, Ohio, about 10 miles southwest of Dayton, Ohio. Figure 1
shows the vicinity of the Mound Plant. The plant is located approximately 2,000 feet east of the
Great Miami River and partially overlies the Great Miami Buried Valley Aquifer (BVA). Since
1948, Mound has operated as a research, development, and production facility in support of
DOE’s weapons and energy programs. Mound’s past weapons program mission included process
development, production engineering, manufacturing, and surveillance of detonators, explosives,
and nuclear components. Mound’s current mission is to support DOE’s efforts in environmental
management and to transition the site, in cooperation with the City of Miamisburg, from a cold-

war production facility to commercial or industrial use.

Parcel 3, the subject of this report, consists of an approximately 5.76 acre parcel of land
located on the Main Hill at the Mound Plant. A map of Parcel 3 is included as Figure 2. In this

report residual risk at Parcel 3 is evaluated for future commercial/industrial use of the parcel.

During past operatiéns at the Mound facility, the release of hazardous materials occurred.
During subsequent facility investigations, over 400 Potential Release Sites (PRSs) have been
identified. Since contamination at the Mound Plant occurred at discrete PRSs rather than being
widespread across the site, a new decision-making process was formulated for Mound. The new
process is known formally as the “removal site evaluation process” and informally as the “Mound
2000 Process”. The Mound 2000 Process is consistent with the Federal Facilities Agreement
(FFA) signed by DOE, the U. S. Environmental Protection Agency (USEPA), and the Ohio
Environmental Protection Agency (OEPA), in accordance with the Comprehensive
Environmental Response, Compensation and Liabilities Act (CERCLA) as defined in the
National Contingency Plan [(NCP) EPA 1990].

This report was developed using the Mound 2000 Residual Risk Evaluation Methodology
[RREM (DOE 1997a)] to quantify the potential for cancer and non-cancer health effects from
long-term, low-level exposures to site-related contaminants in Parcel 3. A Residual Risk
Evaluation (RRE) assesses human health risks associated with residual levels of contamination
remaining within an area to ensure that future users of the land will not be exposed to
contaminant levels that would pose unacceptable risks. The RRE results will be used, together
with Applicable or Relevant and Appropriate Requirements (ARARSs), to determine the need for
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additional site remediation or to demonstrate that a parcel is ready for release and economic

redevelopment.
i.i  Purpose of Residuai Risk Evaiuation

The objective of the Parcel 3 RRE is to assess risks associated with residual levels of
n taken. Although
the RRE method was developed specifically for use at Mound, the method is consistent with the
CERCLA baseline risk assessment method to ensure that future users of the land will not be

exposed to contaminant levels that would pose unacceptable risks.

1.2 Scope of the Parcel 3 RRE

The Parcel 3 RRE was completed using the Mound 2000 RREM (DOE 1997a) and
includes an evaluation of human health risk for residual contamination in the parcel. Since
commercial/industrial use of Parcel 3 is anticipated, receptor scenarios were selected to represent
reasonable maximum exposures (RME) in a commercial/industrial setting.  Residual
contaminants in Parcel 3 were evaluated for two pdtential receptor grdups: construction workers,
who may be directly exposed to soil, groundwater, and air for up to five years, and site
employees, such as office workers, who may be exposed to soil, groundwater, and air for up to 25
years. The construction worker and site employee were assumed to utilize groundwater from the
Mound Plant production wells for their potable water supply while at work. Exposure
assumptions for the construction worker and site employee scenarios are site-specific adaptations
of the standard scenarios presented in EPA’s Risk Assessment Guidance for Superfund (RAGS),
Part A (EPA 1989). These assumptions were documented in Table 1 in the Mound 2000 RREM
(DOE 1997a) and are based on RME assumptions. RME exposure assumptions are conservative

and are therefore, not likely to underestimate residual risk.

Parcel 3 residual risks were calculated as total, background, and incremental risk. Total
risk was calculated using the total concentration of identified constituents of potential concern
(COPCs) detected in Parcel 3. Background risk was calculated based on background levels of the
COPCs as documented in the RREM (DOE 1997a) and incremental risk was calculated as total
risk minus background risk. Incremental risk can be used to assess the increase in risk above

background levels due to contaminant releases from past Mound Plant operations.
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1.3  Organization of Report

The RREM provides a framework for evaluating potential human health risks associated
with residual levels of contamination. Although the RREM is similar to a traditional CERCLA

baseline risk assessment, it serves a different purpose and, therefore, is not identical.

The RREM consists of five elements, including:

identification of the contaminants to be evaluated,
exposure assessment,

toxicity assessment,

risk characterization, and

evaluation of potential cumulative risks.

The following sections describe each of these elements in more detail starting with

Section 2.0, Data Compilation and Evaluation, which describes the methods used to compile
Parcel 3 data and identify contaminants to be evaluated in the RRE. Section 3.0, Exposure

Assessment, summarizes the pathways through which hazardous substances may reach potential

receptors and intake assumptions that will be used to quantify exposure. In Section 4.0, Toxicity

Assessment, exposure point concentrations (EPCs), intake equations, and toxicological reference

values are presented. Information from the exposure assessment is combined with information

from the toxicity assessment to characterize human health nisks in Section 5.0, Risk

Characterization.- Section 6.0, Uncertainties, presents some of the sources of uncertainty inherent

in risk assessments and in the RRE. Section 7.0, References, contains a list of all documents

cited in this report.
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2.0 DATA COMPILATION AND EVALUATION

Identification of contaminants to be carried through the RRE calculations is a multi-step
process beginning with the identification of all contaminants detected in Parcel 3 and then
eliminating contaminants based upon a set of established screening criteria described in the
RREM (DOE 1997a).

All available sampling data were compiled from the Mound Environmental Information
Management System (MEIMS) for use in the Parcel 3 RRE. Newer data were used to
supplement, rather than supercede older data except when older data described materials that had
subsequently been removed from the parcel. In this case, the older data no longer represent site
conditions and were, therefore, not used in the RRE. Sampling data obtained from the Mound
Soil Screening Facility were used except in the case where a sample was split and analyzed by
both the Mound Soil Screening Facility and a commercial analytical laboratory. In such cases,
the value from the commercial analytical laboratory was used to take advantage of the greater

precision available from the commercial analytical laboratory.

Data used to characterize Parcel 3 were drawn from the following data sets:

Project Code Description Reference
PRS 99-100 Data from Further Assessment of PRS PRS 99 On-Scene Coordinator Report, August
100 and Removal Action at PRS 99 2000
PRS 99/100 Package, August 2000
RSS Radiological Site Survey Operable Unit 9 Site Scoping Report, Volume 3,
Radiological Site Survey, June 1993 (DOE 1993c¢)
SCRDATA Mound Plant Screening Data Compiled from the MEIMS database

Groundwater BVA Mound Production Well Sampling | Compiled from the MEIMS database

Bedrock aquifer monitoring well
sampling

Air 1994 Site Restoration activities Mound Site Environmental Report for Calendar
Year 1994, MLM-3814, (DOE 1994)

2.1 Data Quality Assessment

| Samples collected after 1993 were analyzéd according to the methods outlined in the
Operable Unit (OU) 9 Quality Assurance Project Plan (QAPP) (DOE 1993a). Since some of the
data used to characterize residual contaminant concentrations in Parcel 3 were collected prior to

1993, not all data used in the risk assessment have undergone Quality Assurance/Quality Control
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(QA/QC) evaluation and data validation in accordance with the requirements described in the
OU9 QAPP (DOE 1993a).

2.2 Environmental Media Considered and Data Availability

Field investigations conducted for Parcel 3 are listed above. Samples were analyzed for
volatiie organic compounds {(VOCsj, semi-volaiile organic compounds {SVOCs), inorganic
compounds, common anions, polychlorinated biphenyls, pesticides, and radionuclides.
Environmental media that were evaluated include surface soil (0-2 ft below land surface),
subsurface soil (>2 feet below land surface), air, and groundwater. Parcel 3 does not contain

surface water.

Current groundwater exposures were estimated using data collected from the Mound
Plant prdduction wells (wells 271 and 076), which are finished in the BVA. The concentration of
constituents in future groundwater was estimated using a flow tube model that assumes all
contaminants currently detected in the Bedrock Aquifer of the Mound Plant property migrate to
the BVA. The concentrations of contaminants in future groundwater were estimated by adding
modeled contaminant concentrations detected in the Bedrock Aquifer to the current maximum
contaminant concentrations detected in the Mound Plant production wells. This method is

described in more detail in Appendix B.

The approach used to estimate potential cumulative risk from exposure to air is the same
method as was used for Release Blocks D and H. Potential cumulative risks due to contaminants

released to the air are discussed in more detail in Appendix A.
2.3 Data Analysis

For each constituent detected in Parcel 3 soils and current groundwater, the 95% upper
confidence limit of the mean (UCL) was calculated to estimate the potential concentration that
receptors in the area may be exposed to. The 95% UCL is then compared to the maximum
detected concentration for each constituent. If the 95% UCL exceeds the maximum detected
concentration then the maximum detected concentration is used for the calculation of residual
risk. The concentration used to calculate risk is known as the EPC. For future groundwater,
modeled values for COPCs detected in the bedrock wells were added to the current groundwater
EPCs for COPCs detected in the production wells. The Flow Tube model used to predict future

contaminant concentrations is described in Appendix B.
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The 95% UCL for each constituent was calculated in accordance with the Mound 2000
RREM (DOE 1997a), Gilbert’s Statistical Methods for Environmental Pollution Monitoring
(Gilbert 1987), and the Supplemental Guidance to RAGS: Calculating the Concentration Term
(EPA 1992a). Before calculating the 95% UCL, the distribution of the data set was determined.
If data were found to be normally distributed, the EPC was calculated as the 95% UCL of the
arithmetic mean of the data, using the Student's t-statistic (EPA 1992a). If the data were found to
be log normally distributed, the EPC was calculated as the 95% UCL using the H-statistic (EPA
1992a). The 95% UCL on the arithmetic mean, was calculated as follows:

95% UCL= Mean + t(s/n %)
Where:
UCL = upper confidence limit
t =t statistic (Table A2, Gilbert 1987)
s = standard deviation

n = number of observations in the data set

The 95% UCL equation of the arithmetic mean for log normal data sets was calculated as follows:

95% UCL = ¢ Mean+0.55"2 + H(s/(n-1)"172)

Where:
UCL = upper confidence limit -
H = H statistic (Table A12, Gilbert 1987)
s = standard deviation
n = number of observations in the data set

€ = constant

If the 95% UCL exceeded the maximum value observed, the maximum value was used as
the EPC for that constituent whether the data were normally or log normally distributed. For both
chemical and radiological constituents, "not detected" (ND, qualified as U or UJ) results were
included in the calculations of the mean and 95% UCLs as one-half the detection limit. Samples

reported as ND or zero with no detection limit were not utilized in calculating a 95% UCL.

Blind field duplicates are collected to assess variability in the sampling process. They are
used 1n the data quality assessment but were not included in the calculation of the EPCs. If a data

set had less than twenty observations (n<20), the maximum detected concentration was used as
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the EPC. For radionuclides, zero or negative results with no detection limits were excluded from
the data set. Data qualified as “J”, meaning estimated values, at concentrations less than the
detection limit, were evaluated as half the detection limit. For “J” data, which were greater than
the detection limit or reported without the sample detection limit, the reported value was used in
the 95% UCL calculations. Data flagged with an “R”, meaning rejected, were not used in the
Parcel 3 database. An explanation of the laboratory data qualifiers used in the Parcel 3 data base
is presented in Appendix F. |

2.4 Data Screening Process

All constituents detected one or more times were listed in constituent summary tables and
sorted by media. Soil data was also sorted by depth. The constituent screening methods
described below were then used to generate a final list of COPCs for each media and receptor.
The constituent summary tables also provide minimum detected concentrations, maximum
detected concentrations, frequency of détection, and the decision and rationale to include or
exclude a constituent from further consideration in the RRE. The following section describes
how COPCs were selected.

To make the COPC sclection process easier to understand, the COPC selection tables
have been broken into two tables for each receptor (construction worker and site employee) for
current/future soil, current groundwater, and future groundwater. The first table for each receptor
and media identifies initial COPCs by comparing the maximum concentration detected in a given
media to background values and Mound Guideline Values (GVs) for the given receptor. The
second table identifies final COPCs to be carried through the RRE by comparing the EPCs for the
initial COPCs to background values. Tables 1 and 2 identify the COPCs in soil for the
construction worker scenario and Tables 3 and 4 identify COPCs in soil for the site employee
scenario. Tables 5 and 6 identify the COPCs in current groundwater for the construction worker
scenario and Table 7 and 8 identify COPCs in current groundwater for the site employee scenario.
Tables 9 and 10 identify the COPCs in future groundwater for the construction worker scenario,

and Tables 11 and 12 identify the COPCs in future groundwater for the site employee scenario.

For the future groundwater screening process an additional step was incorporated to
determine the final COPCs to be carried through the RRE for Parcel 3. The final flow tube
modeled concentrations for COPCs were compared to background concentrations and if the
future concentrations were less than background, the COPC was not carried through the RRE
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process. Only two COPCs (manganese and thorihm—232) had future concentrations less than

background and were screencd out of the RRE.

2.4.1 Screening Constituents Based on Background

Site-specific background concentrations described as the 95% Upper Tolerance Limit

T\ afoslin lan A o £ v bty and
UTL) of the background samplc results for each constituent were calculated for Mound Plant scil

and groundwater, and presented in the Mound 2000 RREM (DOE 1997a). Constituents with a

maximum detected concentration exceeding their level in background were identified as initial

~
d

COPCs and carried to the next screening step of the RRE. Constituents with maximum
concentrations less than their background concentration were not carried though the RRE. If no
background value was available for a particular constituent (e.g., many organic compounds), the
constituent was carried through to the next screening step of the RRE. These background

concentrations were also used to quantify background risk.

For initial COPCs with a 95% UCL of the arithmetic mean less than the maximum
detected value, the 95% UCL was compared to background to determine whether the 95% UCL
was below background. If the 95% UCL was below the background value for the constituent, the
constituent was not identified as a COPC in the RRE. Eliminating these constituents is consistent
with the Mound 2000 RREM and focuses the RRE on constituents detected above background.

2.4.2 Screening Constituents Based on Guideline Values

Soil and groundwater constituents with maximum detected concentrations greater than
background values were compared to risk-based GVs for the Mound Facility (DOE 1997b). GVs
are media-specific concentrations of constituents that correspond to specific human health risk
levels for specified exposure scenarios. GVs were developed for construction worker and site
employee scenarios (see DOE 1997b for the detailed derivation of GVs). Construction worker
and site employee GVs were used to screen detected constituents as COPCs to be retained for the

quantitative risk assessment for each of the identified receptors.

The GVs used to screen COPCs were developed specifically for Mound, and were
approved by DOE, USEPA, and OEPA after a public review. The GVs correspond to the 1x10°
risk level for carcinogens and radionuclides. A 1x107 risk level represents the probability of an
incremental increase of one person in one million people developmg cancer as a result of

exposure to the GV concentrations.
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Some of the radionuclide GVs are designated as +D to indicate that cancer risk estimates
and GVs include contributions from the radionuclide’s short-lived decay products, or daughters.
hese calculations assumed equal activity concentrations (i.e. secular equilibrium) with the
principal or parent nuclide in the environment. For Parcel 3, actinium-227+D, radium-228+D,

thorium-228+D, thorium-232+D, and uranium-238+D GVs were used for screening purposes.

Some GVs were unavailable for a detected constituent in the Parcel 3 soils or
groundwater data set, and were required to be calculated for screening purposes. These GVs were
calculated using the Mound GV methodology (DOE 1997b). When a GV was required for
screening purposes and new toxicity criteria were available, GVs were updated using the new

toxicity criteria. Calculations for new and updated GV are provided in Appendix C.

A Hazard Quotient (HQ) of one indicates that from an exposure at or below the given -
concentration, no adverse effects to humans are expected. Since the acceptable risk level for
carcinogenic constituents specified in the NCP is a range of 1x10™ to 1x10® (increased cancer
risk of 1 human in 10,000 to | human in 1 million), screening COPCs against the whole GV is
protective. The acceptable threshold for non-carcinogenic constituents'is a Hazard Index (HI) of
less than or equal to one. The GVs were calculated for a HI of one. To account for the

possibility of more than one non-carcinogenic constituent, COPCs were screened using 1/10 the

“GV. Carcinogenic or radioactive constituents that exceed their GVs and non-carcinogenic

constituents that exceed one-tenth of their GV were carried to the next step of the RRE.

2.4.3 Screening Constituents Based on Frequency of Detection

Constituents detected at concentrations above Mound background levels and above
applicable GVs were also evaluated for their frequency of detection. Frequency of detection was
evaluated as the number of detections divided by the total number of samples anailyzed for a
constituent. Infrequent detection was defined as five percent or less. This is equivalent to one
detect in 20 samples. If there were an insufficient number of samples (e.g. less than 20) to
determine whether the frequency of detection is five percent or less, the contaminant was not

eliminated on the basis of frequency of detection.
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244 Screening Constituents Based on Essential Human Nutrients

According to RAGS Part A (EPA 1989): "Chemicals that are (1) essential human
nutrients, (2) present at low concentrations (i.¢., only slightly elevated above naturally occurring
levels), and (3) toxic only at very high doses (i.e., much higher than those that could be associated
with contact at the site) need not be considered further in the quantitative risk assessment.”
Caicium, chioride, iron, magnesium, potassium, and sodium are considered essential nutrients to
humans. These compounds were detected in the Parcel 3 area at levels below or slightly elevated
above background levels and are toxic only at very high doses. Concentrations of these
compounds in on-site media would not be expected to result in intakes associated with a toxic

response. Therefore, these compounds were eliminated as COPCs for Parcel 3.

245 Additional Screening Procedures

In accordance with the RREM, additional screening procedures were used to evaluate
Parcel 3 constituents. For example, in accordance with USEPA’s Functional Guideline for
Organics (EPA 1999a), if a blank contains measurable levels of a common laboratory'
contaminant, then the associated sample results were considered as positive results only if ‘
concentration in the samples exceeded ten times the concentration in the blank. If the
concentration of a common laboratory contaminant was less than ten times the blank
concentration, the constituent was considered to be an artifact of laboratory handling and was not
included in the RRE. Common laboratory contaminants include acctone, 2-butanone, methylene

chloride, toluene, and phthalate esters.
2.4.6 Screening Procedures for Future Groundwater

To estimate the future concentration of groundwater COPCs, the flow tube model was
applied to bedrock well data based on the maximum concentration detected. This procedure is
discussed in detail in Appendix B. In accordance with the RREM, an initial screen was necessary
to determine which constituents were to be carried through the flow tube model. All constituents
detected in bedrock wells were screened for frequency of detection as well as a comparison to the
background and GVs. Constituents that exceeded these criteria were retained for flow tube
modeling. In addition, constituents that were identified as COPCs in the current groundwater
RRE were retained for flow tube modeling. To obtain a final estimated future groundwater
concentration for each COPC, the maximum concentrations detected in a given bedrock flow tube
were modeled for future contribution to the BVA and added to the EPC (lower of the 95% UCL

Parcel 3 Residual Risk Evaluation February 2001
Draft Proposed Final Page 10 of 42



or the maximum concentration) detected in the production wells. The estimated future maximum

constituent concentrations in the BVA are presented in Appendix B.

An additional screening step was required to determine the final COPCs to carry through
the RRE process for future groundwater. The future modeled concentration for each identified
COPC was compared to background. Mangénese and thorium-232 had future modeled
concentrations less than the respective background concentrations. These constituents were

screened out and not evaluated in the RRE.
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3.0 EXPOSURE ASSESSMENT

The goal of the RRE exposure assessment is to estimate the type énd magnitude of
contaminant exposures for specific receptors that may occur under current conditions and in the
future. The information gathered in the exposure assessment is integrated with toxicity
information to characterize potential risks associated with exposure to residual contamination in

Parcel 3.
3.1 Characterization of Exposure Setting

Parcel 3 consists of approximétely 5.76 acres and includes two buildings. Parcel 3
includes parts of the plant site that were developed as part of the original plant construction
project [e.g., Guard House (GH) Building and the parking area west of GH Building]. Some of
these areas were used for disposal (e.g., the parking area south of GH Building) and for additional
development (e.g., construction, parking areas). A brief discussion of the histories of the areas

and buildings (both past and present) located in Parcel 3 follows.

GH BUILDING: GH Building was constructed in 1948, in a grassy area on the northern
end of the Main Hill at what was, in 1948, the main entrance to the plant site. The Ohio Historic
Preservation Office (OHPO) declared GH Building eligible for the National Register. GH

Building, originally designated as the "Guard House" was constructed as a one-story structure

with a reinforced concrete roof bearing on exterior “valls of face brick and masonry block. It was
constructed to serve as an office area to house guard personnel and their equipment. It included a

change room and office area for Mound site security staff.

In 1949, GH building also served as a visitors control center. The visitors control
function remained in GH Building until about 1993. In the early 1950s, the Purchasing Group
had offices at GH Building. From 1982 until 1994, GH Building was used as an office area for
newly hired Mound employees who were not yet security cleared and could not access the site
without escort. From 1994 to 1996 GH Building was used as an office area for the "Mound
Transition Center" offering employment search services to displaced Mound workers. In 1996
until early 1997 GH Building served as an office area for Mound Health Physics staff. In early
1997 the Health Physics staff moved out and GH Building has remained vacant since that time.
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Today GH Building is an unoccupied office complex surrounded by parking areas. The
structure currently has 5,347 square feet of floor space. GH Building also has a utility penthouse
“that was built in 1966 out of built-up-membrane coal tar.

GIS BUILDING: GIS (the "Guard Island Station") Building was constructed in about
1948, as one of the original structures in a grassy island in the roadway to the north of GH

Building. This building was constructed as a guard station; a function that it served until it was
demolished in 1997.

GP-1 BUILDING: Guard Post 1 (or GP-1) was constructed around 1950. This date is
based upon the engineering drawings dated late 1949 and upon aerial photographs from late 1949.

In the original architectural drawings, this building was designated as "Guard Station-1,"
a "trooper post". It was constructed to serve as a training center and to provide office space for
security personnel. It was used as an office and training area until it was vacated in the late
1990s, in anticipation of its transfer to the Miamisburg Mound Community Improvement
Corporation (MMCIC).

Initially GP-1 measured approximately 15'-0"x21' and 7-1/2." Additions to GP-1 in
1961, 1963, 1968, and 1981, increased the square footage of GP-1 significantly. Today, GP-1 1s
about 8,000 fi*. Following the construction of these additions, GP-1 also housed a practice firing

range (previously located outside) and fitness center for the guard force.

PAVED PARKING AREA WEST OF GH BUILDING AND THE ROADWAY: This

parking area covers part of the arca that was constructed to serve as the original Mound

Laboratory parking area in 1948. Although the area has been reconfigured with the removal of
the original grassy islands, and diminished in size due to the encroachment of buildings (e.g.,
Operational Support East (OSE) and the former Building 91), this area has remained in use as a
parking area since the late 1940s.

PAVED PARKING AREA SOUTH OF GH BUILDING: This area was a sloped area on
the northern side of the Main Hill. Through time, this area was used as a "landfill", receiving
debris and waste materials from plant operations and construction projects. The hillside has been
filled in, and the area leveled off to the approximate elevation of adjacent areas to the north and
south. It was paved in about 1984 and used as a parking area. In 1999, as part of the plant site’s

cleanup program, parts of the "landfill" (PRSs 99 and 100) were sampled to determine if they
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were contaminated. A CERCLA Removal Action followed. The area was then back-filled and

re-paved. It 1s again in use as a parking area.

PAVED PARKING AREA NORTH OF THE ROADWAY: This parking area is a
smaller lot constructed atop an area that had been back-filled. Initially, this lot was gravel and

mat pavement, with space for 35 cars. In plant site photographs from the 1970’s and 1980’s this

area appears as a paved parking lot.

CERCLA PRSs IN PARCEL 3: The PRSs located in Parcel 3 include PRSs 99, 100, and
241. PRSs 99 and 100 are discussed above in conjunction with the paved parking area south of
GH Building (a.k.a., the GH Parking Lot). PRS 241 includes all of the existirig parking areas, the
roadway, and the parts of the GH Parking Lot not included in PRSs 99 and 100. PRS 241
boundaries extend to the west beyond this parcel to encompass the DOE parking area. No

remedial actions were needed at PRS 241.

OTHER STRUCTURES AND FEATURES IN PARCEL 3: A modular structure was
located near the current OSE Building within the Parcel 3 area in the late 1980s. This structure

was located just outside the fence north of the former Building 91 location, and east of OSE
Building. The purpose of this structure was to serve as an entrance to the plant site (through the
lobby and OSE Building). This building was a guard post, containing x-ray equipment used for

surveillance of materials carried into the plant site.

Also included in Parcel 3 is a concrete stairway down the north end of the Main Hill
extending to the fence line. This stairway once served as access to an emergency supply water
.pump-house and tank constructed in 1948. The City of Miamisburg provided water for the
system through a hookup to a municipal water main. Today the stairway is somewhat overgrown

with vegetation; a metal gate at the base of the stairway allows access to the plant property.

The small parking area on the bend in the roadway (east of GH Building) was constructed
prior to opening of the Mound site in 1949. Based upon the lot’s location, this area may have
been used for a parking area for visitors being processed for access through GH Building and GIS

Building or for vehicles that were not cleared for site access.
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3.2 Identifying Exposure Pathways

Although many exposure pathways are possible, the RRE focuses on those pathways that
are likely to occur and are likely to contribute significantly to the overall risk. When identifying
exposure pathways, it is important to keep in mind the four elements of an exposure pathway. An

exposure pathway consists of (1) a source of chemical release; (2) transport media, (3) a point of
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(e.g. ingestion). If any of these elements is missing or eliminated, the pathway will be incomplete

and exposure will not occur.

A pictorial representation of the exposure pathways identified for potential receptors is-
included in a conceptual site model for the Parcel 3 (Figure 3). The conceptual site model
summarizes the pathways that hazardous substances may take to reach potential receptors.
Exposure assumptions used to evalixate potential exposure pathways were drawn from the Mound
Plant Risk-Based Guideline Values (DOE 1997b) and the Mound 2000 RREM (DOE 1997a).

Exposure assumptions used to quantify contaminant exposures are summarized in Table 13.

3.3 Identifying Exposure Scenarios

Residual contamination in Parcel 3 was evaluated for two potential use scenarios.
Residual contamination in Parcel 3 was evaluated for adult construction workers and for adult site
employees. It was assumed that construction workers and site employees could potentially' be
exposed to soil, air, and groundwater. The evaluation of risk associated with exposure to residual
contamination in Parcel 3 for these receptors will indicate whether economic redevelopment can

be safely conducted in the area.

3.3.1 Construction Worker Scenario

Since it is reasonable to assume that construction activities could occur within Parcel 3,
adult construction workers were identified as potential receptors. During construction activities,
these receptors could be exposed to residual contamination present in soil at or below the land
surface. Potential exposure pathways include incidental soil ingestion, dermal contact, external

radiation exposure, and inhalation of airborne dust and vapors.

Although the possibility of dermal exposure to surface and subsurface soil does exist for

a construction worker, quantification of risk from this route of exposure requires both a chemical-

specific skin absorption value and dermal toxicity value. A chemical-specific skin absorption
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factor is currently not available for plutonium-238, which was the only soil COPC identified for
evaluation in this RRE. The use of dermal default absorption values for inorganic compounds 1s
currently not recommended by USEPA (EPA 1999b). For many chemicals, including plutonium-
238 , scientifically defensible data does not exist to derive a dermal toxicity value or for making
an adjustment of an oral cancer slope factor (CSF) or reference dose (RfD) to estimate a dermal
toxicity value. Without these critical input parameters, risk due to dermal exposure to soil cannot
be quantified. The exclusion of this pathway is expected to have a minimal impact on the final
risk-based calculations because human exposure to radionuclides in soil is generally driven by

other pathways of exposure, such as external exposure or incidental ingestion.

It was also assumed that construction workers would use the BVA groundwater for a
drinking water supply and for showering. Exposure pathways include ingestion and inhalation of
vapors and dermal contact with groundwater while showering. Construction workers were
assumed to be on the property 8 hours per day, 250 days per year over a 5-year period. Since
construction workers are assumed to be adults, a body weight of 70-kilogram was used to assess

exposure to chemical contaminants.

Current and future exposure scenarios for the construction worker are identical except for
groundwater. In order to estimate the future contaminant concentrations in groundwater, the
modeled future estimated concentrations of contaminants detected in the bedrock aquifer were
added to current contaminant concentrations in the Mound Plant production wells. Exposure

pathways evaluated for the construction worker for both current and future scenarios, include:

¢ incidental ingestion of soil at or below land surface,

e external exposure to ionizing radiation from radionuclides in soil at or below land
surface,

e inhalation of airborne contaminated dust,

e inhalation of volatile emissions from soil,

e ingestion of contaminated groundwater as drinking water,

o inhalation of volatile contaminants from groundwater while showering at work, and

e dermal contact with contaminated groundwater while showering at work.

The parameters used to evaluate these pathways and their references are provided in Table 13.
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3.3.2 Site Employee Scenario

Although exposures will vary depending on the typé of work performed, it is reasonable
to assume that a site employee at Parcel 3 will be exposed to residual contamination Ieft on the
property. Such occupations are not expected to involve direct work with surrounding soils, as
would be expected with the construction worker. The exposure routes evaluated for the site
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employee is assumed to work indoors and therefore have less exposure to site soil. Potential soil
exbosure pathways include incidental soil ingestion, external radiation exposures, -and inhalation
of airborne dust and vapors. Site employees were assumed to use BVA groundwater for potable
water supply, but are not expected to shower at work. Site employees were assumed to be on the
property 8 hours per day, 250 days per year over a 25-year period. Since site employees were
assumed to be adults, a body weight of 70-kilogram was used to assess exposure to chemical

contaminants. The exposure pathwéys evaluated for the future site employee scenario include:

» incidental ingestion of soil 0-2 feet below land surface,

» external exposure to ionizing radiation from radionuclides in soil 0-2 feet below
land surface,

» inhalation of airborne contaminated dust,

» inhalation of volatile emissions from soil, and

» ingestion of contaminated groundwater as drinking water.

The parameters used to evaluate these pathways and their references are provided in Table 13.

3.4 Exposure Point Concentrations

EPCs are the concentrations of contaminants available to human receptors at the point of
contact. The EPC for soil and current groundwater used in the RRE was calculated as the 95%
UCL of the arithmetic mean of the data, using the Student's t-statistic. If the data were found to
be log nommally distributed, the EPC estimate was calculated as the 95% UCL using the H-
statistic (EPA 1992a).

Only surface soil data (0-2 feet below land surface) were used to calculate the EPC for
the site employee scenario. Site employees are assumed to spend most of their time indoors and

have limited contact with surface soil. Construction workers are assumed to be exposed to both
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surface and subsurface soil. Therefore, the EPC for the construction worker was calculated using

soil sample data collected at any depth.

Groundwater data from the production wells were used to calculate the EPC for both the
site employee and construction worker for the current scenario. For the future groundwater EPC,
groundwater data from bedrock monitoring wells were modeled using the flow tube model for
bedrock contribution to the BVA. The maximum concentration for each analyte in a flow tube
from the bedrock aquifer was added to the EPC (the lower of the 95% UCL or maximum detected
concentration) of each COPC in the BVA wells (production wells) to establish the final EPC for
future groundwater risk calculations. This approach is very conservative and does not take into
account dilution, dispersion, adsorption, and other physical and chemical properties that naturally

occur and impact contaminant fate and transport.

Another assumption made for calculating future groundwater EPCs is that all of the
detected chromium was present in the hexavalent state. Chromium can exist in two valence
states, hexavalent and trivalent with the hexavalent state being the more toxic form. Hexavalent
chromium is highly reactive, not naturally occurring, and found only under strongly reducing
conditions. Therefore, the assumption that all the chromium cietected occurs in the hexavalent

state is very conservative.
3.5 Human Intake Equations and Assumptions

This section presents the exposure equations and assumptions used to derive
contaminant-specific intake estimates for the populations and exposure pathways evaluated in the
risk assessment. The use of the intake equations presented in this section is in accordance with
methods presented by EPA in RAGS Part A (EPA 1989) and the RREM (DOE 1997a). Exposure
assumptions have been developed to represent high-end RME conditions. Exposure assumptions
for each of the potential receptors, and corresponding guidance or rationale used in this

assessment are presented in Table 13.

For chemicals, exposure generally refers to the intake (e.g., inhalation, ingestion, dermal
absorbed dose) of the chemical, expressed in units of mg/kg-day. Toxicity values for chemicals
are generally expressed in these terms; therefore, the product of the intake estimate with the
toxicity value yields a risk value. There is a fundamental difference between exposures to

chemical contaminants as compared to radionuclide contaminants. Radionuclides can have
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deleterious effects on humans without being taken into the body. Radiation exposure can result

from radionuclides that are external to the receptor.

The approach used to estimate intake for chemical contaminants largely applies to
radionuclides. However, there are a few key differences in the methods. For example, in
additionwto the ingestion, inhalation, and direct contact pathways considered for chemical
contaminants, external exposure to penetrating radiation was also evaluated for radionuclides.
Equations for estimating the intake of radionuclides have been modified by omitting the body
weight and averaging time from the denominator. The slope factors for radionuclides are
expressed as the average risk per unit intake or exposure for an individual in a stationary
population; therefore, radionuclide intakes and slope factors are not expressed as a function of

body weight and time.

Another key difference in the method used to assess radiological risk is the inclusion of
short-lived decay products, or daughter products, for radionuclides designated with the suffix +D.
The calculation of risk for radioactive decay chain products assumed equal activity concentrations
(i.e., secular equilibrium) With the principal or parent nuclide. Risk calculations for decay chain
products were assessed by summing the ingestion, inhalation, and external slope factors for the

parent radionuclide and decay members of continuous decay chains (EPA 2000).

Chemical intakes from oral and inhalation exposure are expressed as the amount of
chemical at the exchange boundary (e.g., skin, lungs, intestine) that is available for absorption.
These intakes are not equivalent to the absorbed dose (the amount of chemical actually absorbed
into the blood stream). Dermal doses are expressed as estimates of absorbed dose. The
toxicological reference values used to calculate risk have been adjusted to account for this
difference; which is a source of uncertainty when comparing or combining dermal doses with

intakes from other exposure routes.

3.5.1 Soil Exposure Pathways

Exposure to soil through incidental ingestion was evaluated for construction workers and
site efnployees under current and future land use scenarios. Intake estimates for the chemical

contaminants in the soil ingestion pathway were estimated by means of the following equation:

Intake (mg / kg —day) = C,x IRx EF x ED x CF
BW x AT
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Where:

Cso = Contaminant concentration in soil (mg/kg)

IR = Ingestion rate (mg/day)

EF = Exposure frequency (days/year)

ED = Exposure duration (years)

CF = Conversion factor (10 kg/mg)

BW = Body weight (kg)

AT = Averaging time for cancer and non-cancer effects (days)

Radionuclide intake estimates for the soil via incidental ingestion was estimated by

means of the following equation:

Intake (pCi)= C,xIRx EF x ED x CF

Where:
Cso = Radiological activity in soil (pCi/g)
IR = Ingestion rate (mg/day)
EF = Exposure frequency (days/year)
ED = Exposure duration (years)
CF = Conversion factor (10° g/mg)

Unlike inhalation and ingestion exposure to soil, the external radiation exposure term is
defined as an equivalent radionuclide concentration in soil that an onsite receptor would be
exposed to for a particular duration. This exposure term is adjusted for exposure time and
shielding. For the Parcel 3 area RRE a default-shielding factor of 20% for the site employee and
10% for the construction worker scenarios were assumed. These assumptions provide for a

conservative estimate of external radiation exposure.

The intake equation for radionuclide contaminants via the external exposure pathway was

estimated using the following equation:

IRex (pCi/g-yr) = Cso x ED¢, x (1-Se) x Te
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Where:
IRex
Cso
EDe
Se
Te

External exposure contact rate (pCi-yr/g)

Radiological activity of soil (pCi/g)

Exposure Duration x 0.685 (days worked/days in a year= 250/365) (year)
Gamma Shielding Factor (unitless)

Gamma Exposure Time Factor (unitiess)

Intake of soil (fugitive dust) via inhalation was evaluated for construction workers and

site employees under current and future use scenarios. The intake equation for chemical

contaminants by this means is provided below:

Where:
Ceo
IR,
EF
ED
PEF
BW
AT

Intake (mg / kg — day) = Cs x IR,; x EF x ED

PEF x BW x AT

Contaminant concentration in soil (mg/kg)

Inhalation rate (m*/day)

Exposure frequency (days/year)

Exposure duration (years)

Particulate emission factor (4.28 x 10° m’/kg, EPA default value)
Body weight (kg)

Averaging time for cancer and non-cancer effects (days)

. The intake equation for radionuclide contaminants via inhalation of fugitive dust was

estimated using the following equation:

Intake (pCi) =  Cso x IR4ir X EF x ED x CF

PEF

Where:

Cso Radiological activity in soil (pCi/g)

IR, Inhalation rate (m’/day)

EF Exposure frequency (days/year) -

ED Exposure duration (years)

CF Conversion factor (1000 g/kg)

PEF Particulate emission factor (4.28 x 10° m*/kg, EPA default value)
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The PEF relates the concentration of the contaminant in soil to the concentration of
respirable particles in the air from fugitive dust emissions. These emissions resuit from wind
erosion. The default value of 4.28 x 10° m*/kg was taken from Risk-Based Guideline Values
(DOE 1997b).

‘Volatilization of chemical contaminants from soils may result in exposures via inhalation
for construction workers and site employees; however, no volatile COPCs were identified in the

Parcel 3 area. Therefore, this pathway was not evaluated for chemical constituents.
3.5.2 Groundwater Exposure Pathways
Intake from the ingestion of groundwater was evaluated for construction workers and site

employees under current and future use scenarios. The current concentration of contaminants in

groundwater was derived from concentrations detected in two of the Mound Plant production

>wells (0271 and 0076). The method for estimating the future concentration of contaminants in

groundwater assumes that all contaminants detected in the bedrock wells will migrate to the BVA
and be withdrawn at the Mound Plant production wells. Historical and current bedrock well data
were screened and modeled to predict future contribution to the BVA from bedrock using a Flow
Tube Model. This future bedrock estimated concentration for each final COPC was then added to
the respective EPC (lower of 95% UCL or maximum detected concentration) in the Mound Plant
production wells to provide the estimated future contaminant concentrations in groundwater used
to calculate future groundwater risk. The Flow Tube Model and future bedrock estimated
concentrations and total future estimated groundwater concentrations are presented in Appendix
B. Risk was then calculated for current and future intake of groundwater under the construction
worker and site employee scenarios. The following equation was used to estimate current and
future intake of chemical COPCs from the ingestion of groundwater as a drinking water source

for both the construction worker and the site employee:

Constituent Intake (mg / kg — d) = Cw x IR, x EF x ED
BW x AT
Where:
Cw = constituent concentration in water (mg/L)
IR, = ingestion rate (L/day) |
EF = exposure frequency (days/year)
ED = exposure duration (years)
BW = body weight (kg)
AT = averaging time (days)
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In addition to groundwater ingestion, the construction worker was assumed to shower at
work. While showering, workers were assumed to have dermal exposure to contaminants in
groundwater and to inhale volatile contaminants while showering. The dermal absorbed dose

from dermal contact with constituents in groundwater was calculated as follows:

Constituent DAD (mg/ kg —d) = DAeven X EVXEF x SAXED
BW x AT

Where:
DAD = dermal absorbed dose (mg/kg-day)
DA.vent = absorbed dose per event in water (mg/cm>-event)
EV = events per day (day™)
EF = exposure frequency (days/year)
SA = surface area of skin exposed (cm?)
ED = exposure duration (years)
BW = body weight (kg)
AT = averaging time (days)

. For inorganics, DA e (mg/cm’-event) was calculated as follows:

DAcver =K, X Cy X tevem x 107 Licm®

Where:
DAcver: = absorbed dose per event in water (mg/cmz-event)
K, = chemical-specific permeability coefficient (cm/hr)
Cw = concentration of chemical in water (mg/L)
tevenr = duration of event (hr/event)

For organics, DAeen (mg/cm’-event) was calculated as follows:

DAcven = 2xK; x Cyy 107 Liem® x (6 X T X teven/m)"”

Where:
DA.en = absorbed dose per event in water (mg/cmz-event)
K, = chemical-specific permeability coefficient (cm/hr)
. Cw = concentration of chemical in water (mg/cm’®= 10 mg/L)
teven = duration of event (hr/event) '
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T = lag time (hour)
I = constant (3.14159)
Constituent-specific permeability coefficient values (K;) and the formula for the

calculation of K, was taken from Chapter 5 of Dermal Exposure Assessment: Principles and
Applications (EPA 1992b). If a K, was not found, it was calculated using the following formula:

log K, = -2.72 +0.71 log ( Ka) - 0.0061 MW

Where: :
log K, = log of the constituent-specific permeability coefficient
Kow = octanol/water coefficient (constituent-specific)
MW = molecular weight (g/mole)

The following equation was used to calculate the intake of radionuclides from dermal

contact with water:

Intake(pCi)= wa SA x Kp x EF x ED x ETs x 1000 x-nl;—3
Where:

Cw = concentration of contaminant in water (pCi/L)

SA = surface area of skin exposed (cm?)

Ky = chemical-specific permeability constant (cm/hr)

EF = exposure frequency (days/year)

ED = exposure duration (years)

ETs = duration of event (hours/day)

The following equation was used in the RRE to calculate chemical contaminant intake

from inhalation during showering:

C xKxIR. xEF x ED x ET x CF
w air

Intake (mg/kg — d) =

BW x AT
Where:
Cw = contaminant concentration in water (mg/L)
K = volatilization factor (L/m’)
IRy: = inhalation rate (m*/d)
EF = exposure frequency (d/yr.)
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ED = exposure duration (yr.)

ET = exposure time (hr/d)

. CF = conversion factor (1d/24 hr)
BW = body weight (kg)
AT = averaging time (yr x 365 d/yr.)

Tritium is the only radionuclide present at the Mound Plant that is volatile enough that its
vapor needs to be considered for the inhalation pathway. The following equation was used to

calculate tritium intake from inhalation during showering;:

Intake(pCi) = Cy x IRair x EF x ED x Mtotal x ETg x I_O:)J@
Where: _
Cw = Tritium concentration in water (pCv/L)
IR, = iMation rate (m*/d)
EF = exposure frequency (d/yr)
. ED = exposure duration (y)
Mrga = airborne mass concentration of water in shower (66.96 g/m’,
HAZWRAP 1995)
ET, = shower duration (hr/d)
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4.0 TOXICITY ASSESSMENT

The objectives of the toxicity assessment are to identify and select toxicological values
for use in estimating the significance of the exposure and to evaluate potential adverse effects
associated with exposure to compounds detected in Parcel 3. The RRE for Parcel 3 evaluated
chronic exposures. The RRE utilized methods recommended by USEPA for evaluating human

.cancer and non-cancer effects resulting from exposure to the COPCs. All of the Parcel 3 COPCs
for soil are radionuclides. All radionuclides are considered to be human carcinogens. These
particular constituents do not have non-cancer toxicity criteria so non-carcinogenic health effects
were not evaluated in soils. A cancer and non-cancer toxicity assessment for COPCs in
groundwater was conducted as part of the Parcel 3 RRE. Risks due to exposures to groundwater
and soil are summed in Tables 33 through 35.

The toxicity criteria used in the RRE were obtained from the most current update of the
EPA Integrated Risk Information System (IRIS) or, if the information was not available in IRIS,
the EPA Health Effects Assessment Summary Tables (HEAST). IRIS is an electronic database
containing the most current descriptive and quantitative USEPA regulatory information on
chemical and radiological constituents. Constituent files maintained in IRIS contain information
related to non-carcinogenic and carcinogenic health effects of constituents. HEAST is a
published reference, updated periodicaliy by USEPA. HEAST contains slope factors needed to
evaluate the carcinogenicity of radionuclides. Table 14 presents a summary of toxicological
criteria used to calculate risk for soil and groundwater COPCs, along with the chemical-specific
characteristics used to estimate dermal absorbed dose and the concentrations present in vapors or
dust. Since air risk was not recalculated for Parcel 3, no toxicity criteria are presented in Table 14
for COPCs in air that were not present in soil or groundwater. Additionally, for those
constituents that required calculation of new or updated GVs, the toxicity criteria are found in

Appendix C.

In assessing the potential for non-cancer health effects, USEPA assumes that there is a
threshold below which no adverse toxic effects are expected. For example, a toxic threshold
would exist if a substance had no toxic effect at a certain level of exposure, but did have a toxic
effect at a higher level. USEPA derives and publishes reference doses (RfDs) and reference
concentrations (RfCs) for use in evaluating adverse non-carcinogenic effects. These are estimates
(with uncertainty spanning an order of magnitude or greater) of daily human exposures, including
sensitive sub-populations, that may go without appreciable deleterious effects during a lifetime

(EPA 1989). EPA derives RfDs and RfCs for humans, based on estimates of the no-observable-
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adverse-effect-level (NOAEL) or lowest-observable-adverse-effect-level (LOAEL) observed in

test organisms.

USEPA classifies all radionuclides as carcinogens and the process of carcinogenesis is
generally thought to be a phenomenon without a threshold for effect (EPA 1989). The basis for
this presumption is that an extremely low level of exposure to some carcinogens may result in
chromosomal or enzyme changes leading to uncontrolled cellular proliferation or cancer. USEPA
does not, therefore, estimate an effective threshold for carcinogenic chemicals. USEPA uses a
two-part evaluation for carcinogens. First the constituent is assigned a weight-of-evidence
classification based on both epidemiological evidence of carcinogenic effects and laboratory tests
conducted with animals. Then a cancer slope factor (CSF) is calculated. The HEAST lists
ingestion, inhalation, and external exposure CSF for radionuclides in the units of risk per
picocuries (risk/pCi). Ingestion and inhalation slope factors are central estimates in a linear
model of the age-averaged, lifetime-attributable radiation cancer incidence (fatal and nonfatal)
risk per unit of activity inhaled or ingested. The slope factor is a plausible upper-bound estimate
of the slope of the dose-response curve in the low dose range. In risk assessment, the CSF is used

to estimate the excess lifetime probability of a carcinogenic effect occurring in exposed receptors.

4.1 Toxicity Values for Evaluating the Dermal Pathway

Toxicological reference values are available only for the oral and inhalation pathways
and the majority of these values are based on intake (i.e., administered dose) rather than an
absorbed dose. Because the intake equation for the dermal contact pathway calculates absorbed
dose (by incorporating a dermal absorption factor or a permeability coefficient), it 1s necessary to
convert the administered dose toxicity value to an absorbed dose toxicity value in order to
calculate risk or hazard index. For the Parcel 3 RRE, oral administered-dose toxicity values were
adjusted by using compound-specific gastrointestinal absorption factors. For non-carcinogens, the
administered dose toxicity value (i.e., the RfD) was multiplied by the gastrointestinal absorption

factor. For carcinogens, the slope factor was divided by the gastrointestinal absorption factor.
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5.0 RISK CHARACTERIZATION

This section presents the risk characterization for Parcel 3. In nsk characterization,
information from the exposure assessment (Section 3) combined with information from the

toxicity assessment (Section 4) is used to characterize human health risks.

5.1 Risk Characterization Methods

Risk characterization integrates the exposure and toxicity assessments by comparing
estimates of intake or dose with appropriate toxicity values. This in turn provides an indication of
the potential for adverse effects to exposed receptors. The objective of the risk characterization is
to determine if exposure to contaminants associated with the site poées risks that exceed USEPA
acceptable levels for human health effects. The results of a risk assessment may support the

determination of site release or the need for site remediation.

The RRE reports the incremental nisk, total risk, and risk from background for each
contaminant evaluated in the Parcel 3 RRE. The incremental risk is the risk posed by site-related
contamination above the risk posed by background environmental levels. Background risk is the
risk resulting from sources other than the Mound-related residual contamination. Total risk is the
sum of the background and incremental risk. This risk characterization presents a separate
evaluation of non-carcinogenic and carcinogenic effects. Quantification methods for cancer and

non-cancer effects are discussed separately in the following sections.

5.1.1 Quantification of Carcinogenic Risk

Cancer risks are probabilistic estimates of the excess lifetime cancer risk for an individual
specifically attributable to long-term exposure to site-related chemicals. The procedure for
calculating nisk associated with exposure to carcinogenic compounds has been established by
USEPA (EPA 1989). A non-threshold, dose-response model was used to calculate a cancer slope
(potency) factor for each COPC. To derive an estimate of risk, the cancer slope factor was

multiplied by the estimated chronic daily intake experienced by the exposed individual:

Risk = CDI x CSF

Where:
Risk = High end estimate of the excess lifetime cancer risk to an individual
(unitless probability)
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CDI = Chronic daily intake averaged over a 70-year period
(mg/kg body weight/day)
CSF = Cancer slope factor (95% upper-bound estimate of the slope of the dose-

response curve) expressed as (mg/kg body weight/day)™.

To evaluate the risk of exposure to more than one carcinogenic COPC, the risk estimate for each

~

‘OPC was summed to provide an overall estimate of total carcinogenic risk (EPA 1989).

n
Risk = ¥ Risk.
[ 4
i=1
Where:
Risk;
Risk, = Risk estimate for the i chemical of n chemicals under evaluation.

The combined excess lifetime cancer risk across chemical carcinogens

5.1.2 Quantification of Non-carcinogenic Risk

The traditionally accepted practice of evaluating exposure to non-carcinogenic
compounds has been to experimentally determine a NOAEL and to divide this by a safety factor
to establish an acceptable human dose, for example, acceptable daily intake or RfD. The RfD is
then compared to the average daily intake experienced by the exposed population to obtain a

measure of concern for adverse non-carcinogenic effects:

HQ = Intake/RfD
Where:
HQ = Hazard Quotient: potential for adverse non-carcinogenic effects
Intake = Average daily intake for subchronic or chronic exposure (mg/kg body
weight/day)
RfD = Acceptable intake for subchronic or chronic exposure (mg/kg body

weight/day).

To evaluate exposure to multiple non-carcinogenic COPCs the HQs for all COPCs were summed
to obtain the Hazard Index (HI).
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n
HI= S HQ
i=1

Where:
HI = Hazard Index

HQ: = Hazard quotient estimate for the i® chemical of n chemicals under

evaluafion.

For non-carcinogenic effects, USEPA has set the acceptable HQ at one. If the HQ is >1,
there is the potential for adverse health effects at the given exposure/dose level, but the HQ value
is not an indication of the severity of the effects. For multiple non-carcinogens, the HQs for all of
the chemicals under evaluation are summed resulting in the HI. If the HI is > 1, the potential also
exists for adverse health effects resulting from exposure to mixtures of chemicals. In cases where
the HQ for individual substances is below 1 yet several HQs sum to greater than 1, USEPA
recommends segregating the compounds into groups with like or common toxicological effects
and re-evaluating the potential for the various adverse health effects. In cases where HQs for

individual substances are greater than 1, this step is not necessary or useful.

5.2 Risk Characterization Results

The following sections present the risk characterization results for Parcel 3 by potential
receptor. Risk estimates for individual soil COPCs for all scenarios and pathways are presented
in Tables 15 through 20. Tables 15 through 17 present soil risk estimates based on construction
worker exposure parameters, and Tables 18 thrbugh 20 present soil risk estimates based on site
employee exposure parameters. Total risk was calculated using the total concentration of the
COPCs detected in Parcel 3. Background rnisk was based on background levels of the COPCs and
incremental risk was célculated using the difference between total and background levels.
Incremental risk can be used to assess the increase in risk above background levels due to Mound
Plant operations. Tables 33 through 35 present summaries of the risk results for all scenarios and

media for exposure pathways assessed in the RRE.

Current groundwater risk was assessed using the EPC for each COPC and the risk
equations presented in Section 3.5.2. Appendix B presents the methodology for calculation and

EPC values of the future groundwater COPCs that were then applied to equations presented in
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Section 3.5.2. Risks due to exposure to current and future groundwater are presented in Tables
21 through 32. In Tables 33 through 35, risk estimates that are at or above the non-cancer Hi of 1
and the cancer acceptable risk level of 10 are bolded. The NCP acceptable risk range is 10 to

10 and risk is evaluated at levels above 10°°.
5.2.1 Construction Worker Risk Results

Soil

Tables 15 through 17 present total, background, and incremental risk for the construction
worker scenario in Parcel 3, respectively. No soil COPCs with non-carcinogenic toxicity criteria
were identified in Parcel 3, therefore, the total, background, and incremental non-cancer risk from
soil was not calculated. Plutonium-238 was identified as the COPC in Parcel 3 soil. Total
residual cancer risk from soil for the construction worker scenario is 6.2x10°, which falls within
the acceptable risk range of 10 to 10, Background residual risk from soil for the construction
worker scenario in Parcel 3 is 2.3x10” and is based only on background concentrations of
plutonium-238. Incremental residual soil risk is 6.1x10%. Ingestion is the exposure pathway that
contributes most significantly to residual cancer risk. The ingestion pathway contributes 100% of

the total residual cancer nisk for the construction worker scenario in Parcel 3.

Current Groundwater

Total, background, and incremental risk for a construction worker exposed to current
groundwater is presented in Tables 21 through 23. Total and incremental non-carcinogenic
residual hazards from current groundwater for the current construction worker scenario are 1.3
and 1.2, respectively. This value exceeds the acceptable HI of 1. Antimony is responsible for
85% of the current groundwater non-carcinogenic hazard. Current background non-carcinogenic
residual hazard for the construction worker scenario due to exposure to groundwater is 0.017,
which does not exceed the acceptable non-carcinogenic threshold. Current total and incremental
carcinogenic risks associated with exposure to groundWater is 2.1x10°%, which falls within the
acceptable risk range of 10™ to 10°. Thorium-230 is responsible for 100% of carcinogenic risk

via the ingestion (oral) pathway.
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Future Groundwater

Final COPCs for future groundwater for the construction worker scenario are identified in

Table 10. Total, background, and incremental risks for the construction worker scenario are
presented in Tables 27, 28, and 29, respectively. Total residual non-carcinogenic hazard from
futurc groundwater for the construction worker scenaric was 5.5. Background residual non
carcinogenic hazard from future groundwater for the construction worker scenario was 0.12 and “
incremental residual non-carcinogenic hazard from future groundwater was 5.3. Total and

incremental non-cancer hazard for the construction worker scenario exceed the acceptable HI of

1. Future total and incremental carcinogenic residual risk from groundwater for the construction

worker scenario was 3.0x10™ and 2.9x10%, respectively, which exceed the acceptable risk range

for carcinogens. Background residual carcinogenic risk from future groundwater for the

construction worker scenario was 8.5x10°, which falls within the acceptable risk range.

Potential cumulative total and incremental cancer risks due to exposure to contaminants
in air are 2.1x107 and 2.0x107, respectively, which is less than the acceptable risk range. None
of the COPCs identified in air have non-carcinogenic hazard criteria so a HI was not calculated

for exposure to contaminants in air.

5.2.2 Site Employee Risk Results

Soil

Total, background, and incremental residual soil risks for the site employee scenario in
Parcel 3 is presented in Tables 18, 19, and 20, respectively. For the site employee scenario,
plutonium-238, was the only COPC identified in soil for RRE calculations. No non-carcinogenic
soil COPCs were identified in.Parcel 3; therefore, the total, background, and incremental non-
cancer hazard from soil was not calculated. Total and incremental residual cancer risk from soil
for the site employee scenario in Parcel 3 is 2.6x10, which falls within the acceptable risk range

of 10 to 10°®. Ingestion is the exposure pathway that contributes 100% to residual cancer risk for

the site employee scenario from Parcel 3 soil.
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Current Groundwater

Total, background, and incremental residual current groundwater risks for the site
employee scenario in Parcel 3 are presented in Tables 24, 25, and 26, respectively. The total and
incremental non-carcinogenic hazard from current groundwater for the site employee scenario is
1.1, which exceeds the acceptable HI of 1. Antimony via the ingestion pathway is responsible for
89% of the non-carcinogenic risk. The current groundwater background non-carcinogenic hazard
for the site employee scenario is 0.014 and does not exceed the acceptable non-carcinogenic level
(HI=1). Total and incremental carcinogenic risks for site employees exposed to current
groundwater is 2.2x 10” and 1.8x107, respectively. These values fall within the acceptable risk
range of 10™ to 10°. Thorium-230 contributes 45% of the risk via the ingestion (oral) pathway.
Actinium-227, plutonium-239/240, thorium-228, and uranium-234 contribute a range of 18% to
9% of the carcinogenic risk via the ingestion pathway. Current background cancer risk to the site

employee presents a risk of 3.3x10, which is within the acceptable cancer risk range.

Future Groundwater

Final COPCs for future grdundwater for the site employee scenario are identified in
Table 12. Total, background, and incremental risks for the site employee scenario are presented
in Tables 30, 31, and 32, respectively. Future total and incremental non-carcinogenic residual
hazard from groundwater for the site employee scenario were 5.0 and 4.9, respectively. Both
these values exceed the acceptable HI of 1. Future background non-carcinogenic residual hazard
in groundwater for the site employee scenario is 0.11, .which does not exceed the acceptable HI of
1. Future total and incremental carcinogenic residual risks from groundwater for the site
employee scenario was 5.9x10”° and 5.4x107, respectively. Total and incremental carcinogenic
risks associated with exposure to groundwater fall within the acceptable risk range of 10 to 10
for the site employee scenario. Background carcinogenic residual risk from future groundwater
for the site employee scenario was 4.5x10°, which also falls within the acceptable risk range of
10 to 10°.
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Air

Potential cumulative total and incremental cancer risks due to site employee exposure to
contaminants in air are 1.0x10° and 9.9x107, respectively, which are less than or within the
acceptable risk range. None of the COPCs identified in air have non-carcinogenic risk criteria so

a HI was not calculated for exposure to contaminants in air.
5.2.3 Overall Summary of Risk Results

Overall total, background, and incremental cancer and non-cancer risks are presented in a
table included with the Executive Summary and in Tables 33 through 35. The values in the tables
are the sum of all of the media and associated pathways for the construction worker and site
employee scenarios. Total and incremental non-carcinogenic hazard exceed acceptable criteria

for the current and future construction worker and site employee scenarios largely due to potential

. exposures to groundwater. Total and incremental carcinogenic risks exceed acceptable criteria for

the future construction worker largely due to potential exposures to groundwater.
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6.0 UNCERTAINTY IN THE RISK ASSESSMENT

In the following section, an evaluation is presented of the sources of uncertainty in the
Parcel 3 RRE and the relative influence of these sources on the results of the evaluation.
Uncertaihty is inherent in the seleciion of input parameters and in every step of the risk '
assessment process. Risk assessment of contaminated sites must not be viewed as yielding single
value, invariant results. Rather, the results of risk assessment are estimates that span a range of
possible values, and which must be understood only in light of the assumptions and methods used

in the evaluation.

The results of the RRE are presented in terms of the potential for adverse effects based
upon a number of conservative assumptions. The tendency to be conservative is an effort to err
toward protecting health. Uncertainty can be found at all phases in the risk assessment: in the
analytical data, the exposure assessment, the toxicity assessment, and the risk characterization.
Where uncertainty does exist, the RRE uses conservative assumptions to ensure that the outcome

will be protective.

6.1 Uncertainty in Analytical Data

Uncertainty is introduced to the RRE when sample locations are selected and when
samples are collected and analyzed. In the RRE, the long-term exposure concentrations were
upper estimates of site concentrations (e.g., maximum detect or 95% UCL); therefore, a
conservative bias to overestimate potential exposure has been incorporated into the risk estimates.
The uncertainty associated with the statistical analysis of environmental data is low, with little
introduction of bias. However, it is possible that contaminated areas of Parcel 3 were not

sampled.

Data for the RRE was collected over a 17-year period and analytical detection l{mits and
methods have changed. This has resulted in current lower detection limits and presents
uncertainty in the data by adding potential bias to the EPC for a constituent. The earlier data with
-higher detection limits resulted in non-detected concentrations that were higher, in some cases,
than current maximum detected concentrations. Substitution of ' the detection limit for non-
detected concentration limits tends to bias the EPC high. For groundwater, the historical and

current groundwater data were collected and used to develop the EPC by a conservative approach
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and model presented in Mound 2000 RREM. Uncertainty is introduced because the analytical
results-for constituents in the groundwater, collected over a 17-year time period, may not meet the
DQOs currentiy in place for data coliection at Mound. Antimony is an exampie of this type of
uncertainty. The long time frame also means that contaminants detected in the Production Wells
and bedrock wells may have degraded. For example, 17 years is gréater than one half-life for

tion of tritium in groundwater is reduced by half every 12 vears

a
<« HH 4 tratates Bt vador < Jeads.

Although antimony was detected in 5 out of 29 analyses of groundwater collected from
the two production wells, there was no large-scale use of antimony at the Mound facility. The
highest concentrations of antimony detected (38.2 ug/L and 40.2 ug/L) were both collected on
May 6", 1991. Since both elevated results were collected on the same date the possibility of -
sémple contamination exists. May 6™ 1991 precedes development of the Mound Quality
Assurance Project Plan (DOE 1993a) by two years, so it is doubtful that these antimony results
meet the data quality objectives currently in place at Mound. The minimum and maximum
concentrations of antimony (excluding the May 6™ 1991 samples) range from 2.8 ug/L and 14.4
ug/L, respectively. The Mound Environmental Information Management System (MEIMS)
database specifies the procedure used for antimony analysis (on Méy 6, 1991) as an “unknown
CLP method” and the results were lab qualified as “B”. When applied to inorganic compounds,
like antimony, the “B” lab qualifier means that the reported value is greater than the instrument
detection limit but less than the contract required detection limit. The next highest detection of
antimony (14.4 ug/lL) was detected in April 7", 1994 and antimony has not been detected in the
BVA since. In addition to the monitoring data reported in MEIMS, monitoring of the production
wells is conducted in accordance with the Safe Drinking Water Act (SDWA). The SDWA data
for production well groundwater shows antimony at the detection limit of 0.6 wg/L. The
maximum concentration of antimony detected in the production wells (40.2 pg/L) was used to
describe the current gr’oundWater concentration due to the 95% UCL being greater than the

maximum detected concentration.

Given the age, elevated detection limits, and uncertain analytical procedure used for the
May 6" 1991 analyses, plus results of subsequent analysis that shows antimony at much lower
levels, it seems highly unlikely that the concentration used to describe the current concentration
of antimony in groundwater is accurate. The maximum concentration of antimony detected in the
production wells was used to describe current groundwater to ensure that the actual risk from

groundwater ingestion is not underestimated. However, this approach may result in an
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overestimation of actual current hazard. Elimination of the questionable May 6" results would
lower the estimated current total hazard due to antimony from a HI of 1.3 for the construction

worker scenario down to an HI of 0.4, which is well below the acceptable threshold.

To estimate future maximum constituent concentrations in the BVA, the EPC (lower of
maximum detected concentration or 95% UCL) in the production wells was added to the flow
' tube modeled maximum detected concentration found in the bedrock wells. The flow tube model
includes an assumption that the maximum concentration of a constituent detected in each of the
twenty bedrock flow tubes impacts the BVA in the future. The model does not take into account
chemical and physical processes such as dilution, dispersion, and adsorption, which may reduce
contaminant levels by the time they reach the BVA. As a result of this methodology, the future
groundwater EPCs are biased high and conservative. This added conservatism helps to
compensate for the uncertainties in the characterization of the bedrock aquifer. It was agreed
through the implementation of the Mound 2000 Process and the RREM, that extensive
characterization of the bedrock groundwater was not needed due to the following: 1. A restriction
on the use of the aquifer would be implemented; 2. The groundwater yield from the bedrock is
low (i.e. one gallon per minute); and 3. Characterization and remediation of fractured bedrock is
technically difficult and costly. It is important to recognize the uncertainties of the assumptions,

but it is also important to maintain the conservative nature of the assumptions.

6.2  Uncertainty in Exposhre Assessment

Exposure assessment may introduce considerable uncertainty in the risk assessment
process. The RREM presents exposure and intake calculations based on USEPA procedures that
were used in the Parcel 3 RRE. Exposhre assumptions were also used to develop site-specific
risk-based guideline values for the Mound Plant which were approved by OEPA and USEPA
after public review. Exposure assumptions are based. on speculation regarding potential land use,
assumptions concerning contaminant fate and transpért, and receptor behavior. The uncertainty
associated with the exposure assumptions used in the risk assessment is moderate, and most likely

overestimates the actual risks.

One of the exposure assumptions used in the Parcel 3 RRE is that future site users would

utilize the production wells for potable water supplies. The MMCIC intends to tap future site
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users into the municipal water supply system in the near future, therefore exposure to bedrock or
BVA groundwater is unlikely. Using the production well and bedrock well data to estimate
future nisk is a conservative estimate of future risk, but appropriate because the production wells
are located in a productive portion of the BVA and could be used in the future as a water

resource.

Another source of uncertainty in the Parcel 3 RRE involves external exposure to gamma-
emitting radionuclides. External exposure refers to the irradiation of tissues by radiation emitted
by radionuclides located outside the body either dispersed in air, on skin surfaces, or deposited on
ground surfaces. Gamma and x-rays are the most penetrating of the emitted radiation and
comprise the primary contribution to radiation dose from external exposures. The calculation of
risk from external radiation exposure assumes that any gamma-emitting radionuclide in soil is
uniformly distributed in soil. The calculation of external radiation exposure risk includes a
gamma-shielding factor (S.) to account for attenuation of radiation by structures, terrain or
engineered barriers. S, is expressed as a fractional value between O and 1, representing the
possible risk reduction range from 0% to 100% due to shielding. For the Parcel 3 RRE a default
value of 0.2 or 20% shielding for the site employee and 0.1 or 10% shielding for the construction

~worker scenarios was used in the risk calculations. The shielding default values are consistent

with values previously used in the calculation of the GVs by DOE.

6.3 Uncertainties Related to Toxicity Information

Although EPA approved toxicity values were used for the RRE; a significant amount of
uncertainty may surround these values. Identification of the sources of this uncertainty enables

the risk assessor to establish the degree of confidence associated with the toxicity measures.

Uncertainty is inherent within the toxicity assessment and is primarily due to differences
in study design, species, sex, routes of exposure, or dose-response relationships. A major source
of uncertainty involves using toxicity values based on experimental studies that substantially
differ from typical human exposure scenarios. The derivation of the toxicity values must take
into account such differences as 1) using dose-response information from animal studies to
predict effects in humans, 2) extrapolating dose-response information from high-dose studies to

predict adverse health effects from low doses, 3) using data from short-term studies to predict
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chronic effects, and 4) extrapolating from uniform animal populations to variable human

populations.

The cancer slope factors in particular are based on studies that may differ greatly from
realistic situations. Experimental cancer bioassays typically expose animals to very high levels of
ated dose) for their entire lifetime. Afier appropriate studies
have been identified, the slope factor is calculated as the upper 95th percent confidence limit of
the slope of the dose-response curve. This introduces conservatism into the risk assessment. In
addition, carcinogens are assumed to be human carcinogens regardless of EPA’s weight-of-

evidence classification.

The derivation of reference doses involves the use of animal studies. Uncertainty factors
ranging from 1 to 1,000 are incorporated into the reference dose to provide an extra level of
health protection. The factors used depend on the type of study from which the value has been
derived (e.g., animal or human, chronic or acute, study design). The scientific basis for this
practice is somewhat subjective. In general, high uncertainty factors are meant to bias the results
conservatively so that exposures at the reference dose level will not result in adverse health

effects.

Toxicity values derived from oral administered dose studies have been converted to
absorbed dose toxicity values for use in evaluating the dermal contact pathway. This is
considered a more accurate approach than using unadjusted oral toxicity values for the dermal .
pathway. Uncertainty is introduced in the use of the gastrointestinal absorption factors. Limited
information is available on the gastrointestinal absorption of some analytes and many have no
information at all. In addition, no adjustments have been made for the medium of exposure (e.g.,
when the medium of exposure in the site differs from the medium of exposure assumed by the
toxicity value). The uncertainty associated with using the absorbed dose toxicity values for the

dermal pathway is moderate and the bias unknown.

There are some chemicals for which no toxicity value exists and for which little
information is available. Therefore, a quantitative risk estimate cannot be calculated for these

chemicals. For example, many chemicals are not evaluated for the inhalation pathway because of
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limited inhalation-based toxicological information. The lack of toxicity information for some

chemicals contributes to the underestimation of risks.

To estimate potential impact associated with simultaneous exposure to multiple

chemicals, cancer risks were summed for all COPCs and hazard indexes were summed for all

MDA T L Y - - sl ~— o axritle o Aloce D oas Alacg
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c C weight-of-
evidence the same weight as carcinogens with a class A weight-of-evidence. It also equally
weights slope factors derived from animal data with those derived from human data.
Uncertainties in the combined risks are also compounded because RfDs and cancer slope factors
do not have equal accuracy or levels of confidence and are not based on the same severity of

effect.

6.4 Uncertainties in Risk Characterization

Uncertainties in any phase of the risk analysis are reflected in the risk estimates. Some
uncertainty is associated with the summation of risks and HQs for multiple chemical
contaminants. As stated in RAGS (EPA 1989), "The assumption of dose additivity ignores
possible synergistic or antagonistic effects among chemicals, and assumes similarity in
mechanisms of action and metabolism." However, summing risks and HQs for multiple

substances in this risk assessment provides a conservative estimate.

6.5 Conclusions

The residual risk in Parcel 3 exceeds the acceptable risk range and is primarily driven by
the conservative groundwater analysis. Risk due to soil and air contaminants is within acceptable

risk range for industrial/commercial reuse.
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Appendix A

Evaluation of Potential Cumulative Exposure —Air



Al.1 EVALUATION OF POTENTIAL CUMULATIVE EXPOSURE - AIR

Potential exposure to contaminants originating from outside Parcel 3 that may reach a receptor in
the Parcel 3 are termed potential cumulative exposures. This appendix presents potential
cumulative exposures that may come from air.

Airborme contaminant concentrations were measured at the Mound Facility in 1994 during
various site restoration activities (DOE, 1994). Both radiological and non-radiological data were
collected. It is assumed that the measured concentrations would represent an upper-bound air
concentration. These data are shown in Table Al-1. Risks due (o inhalation of the radionuclides
by construction workers and site employees were calculated and are also presented in Table Al-1.

The calculated risks attributable to the potential upper-bound exposure of airborne contaminants
would total 2.0E-07 for the construction worker and 9.8E-07 for the site employee. Note that the
potential exposures and associated risks are based on the assumption of long-term' consumption of
this upper-bound concentration that was measured during site restoration activities.

Table A1-1 Concentration of Radionuclides in Air in 1994 (EG&G Mound
Applied Technologies- Mound Site Environmental Report
for Calendar Year 1994, pg. 4-15 to 4-17) MLM-3814

Radionuclide Maximum Risks to Construction Risks to Site

Concentration* Worker* Employees**
(uCi/mL)

Tritium oxide (H-3) | 7.54 + 4.61E-12 1.8E-08 9.0E-08

Plutonium-238 259.65 + 289.58E-18 1.75E-07 8.8E-07

Plutonium-239/240 | 3.50 £2.75E-18 2.5E-09 1.2E-08

Total 2.0E-07 9.8E-07

* Error limits are estimates of the standard error of the estimated means at the 95%

confidence level.

concentration (based on the average of two or more samples).

Values given are from the location on the site with the highest

** Calculated risks assumed that the maximum concentration shown here was the C,;, value
needed for the calculation of risk by inhalation for construction workers and site

employees.

Note: Calculation and methodology information is provided in Appendix D of the Release Block
D RREM, December 1996. Risk from air was not recalculated.
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Potential Future Maximum Concentrations of COPCs in Groundwater

This Appendix describes the steps completed to estimate the potential future concentration of
contaminants in the Mound Plant Production Wells. In summary, very conservative estimates of future
contaminant concentrations were developed by assuming all contaminants currently detected in the
Bedrock Aquifer of the Mound Property would migrate to the Buried Valley Aquifer (BVA), from which the
Mound Plant Production Wells withdraw pétable water for Mound facility use. The calculated potential
bedrock contaminant concentrations were fhen added to the current contaminant concentrations in the

Mound Plant Production Wells to obtain the estimated future contaminant concentrations.

The techniques used to forecast future contaminant concentrations were purposely designed to
represent the most conservative (worst-case) future scenario possible. This overly conservative approach
assures no significant chemical of concern would be prematurely removed from the risk evaluation
process. The steps completed to develop this initial “model” of the future contaminant concentrations in

the Mound Plant Production Wells are summarized as follows.

1. Using established groundwater flow net analysis techniques, a topographic map of the
bedrock surface underlying the Mound facility was used to create 20 evaluation areas of similar
size termed “flow tubes.” Ground water flow within the Bedrock Aquifer was assumed to
generally follow the topography of the bedrock surface. The flow tubes were delineated based on
drainage patterns suggested by the bedrock topographic map (see Figure B-1). Within each flow
tube it is assumed ground water flows in the same general direction, on a slope of the same
general gradient. Based on topography and gradient, ground water from the majority of these
flow tubes will eventdally flow into the BVA. Although several of the flow tubes do not appear to
contribute to the BVA directly, they were considered to contribute to the BVA to make the future

scenario as conservative as possible.
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2. All contaminant concentration data frém bedrock welis currently maintained or archived in the
MEIMS database were examined for each flow tube. The maximum concentration of each
analyte for any of the bedrock wells or selected bedrock seeps was assumed to be represéntative
of the contamination within the flow tube. This maximum concentration was muitiplied by the

volume of water per unit time that flows within each flow tube in order to determine the mass of

ntaminant that could be contributed to the BVA p.rhr_inction wells,

each ¢

3. The total flow of each tube was determined by measuring the width and the gradient of the
flow tube from the bedrock topographic map. These were multiplied by the assumed thickness of
the bedrock aquifer (40 feet), and by the assumed hydraulic conductivity (0.1 feet/day). The

product of these values is the volume of ground water flow per flow tube per unit time.

4. The maximum concentration of each analyte from each flow tube was applied to the total flow
of each tube to determine a potential mass of contaminant entering the BVA per year per flow

tube.

5. The contaminant mass from each flow tube was summed to provide the total potential mass

of each contaminant contributed by the bedrock aquifer to the BVA per year.

6. The total mass of each contaminant was divided by an assumed Mound Plant water use of
260,000 gallons per day (94,900,000 gallons per year) to obtain the theoretical concentration of
the bedrock contribution for all bedrock contaminants. Therefore, the very conservative
assumption is made that the masses of contaminants that enter the BVA from the bedrock

contribute to the production wells without any dilution or degradation.

7. This theoretical concentration was added to the current concentration of contaminants
observed in the Mound Plant Production wells to obtain the theoretical worst-case future ground

water concentration.

Evaluation of Groundwater Exposure for Mound RREs Appendix B
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This approach represents the most conservative scenario possible using currently available
ground water data. A more realistic estimate of the future ground water concentrations would require
consideration of dilution and degradation of contaminants within the bedrock ahd the BVA aquifers,
quantification of the actual amounts of bedrock water intercepted by the Mound production wells and

replacement of the maximum contaminant concentrations with more representative values.

Table B-1 lists all contaminants of potential concern detected in either a bedrock well, seep or a
Mound Plant Production well, their respective concentrations, and the calculated combined estimated

future maximum concentration.

Antimony — An Example

The wells and séeps selected to best represent the water quality of the consolidated lithologic
units beneath the Mound are summarized in Table B-2. Upon review of the data in the MEIMS database
for these monitoring locations, antimony was detected-in the bedrock monitoring wells and seeps in 21
out of 122 analyses for this parameter. All designated wells and seeps were assigned to specific flow
tubes. The highest concentration measured in each monitoring well or seep within a flow tube was used
to calculate a potential annual contribution of antimony to the groUndwater. Table B-3 summarizes the

water volume and concentrations used to project antimony loading to the Mound production wells.

As shown in Table B-1, the calculated COPC concentration obtained from the flow tube model is
added to the existing concentration measured in the production wells. It is this potential future maximum

constituent concentration which is the RRE modeling process.

Evaluation of Groundwater Exposure for Mound RREs Appendix B
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Table B-1
Estimated Future Maximum Constituent Concentrations in the BVA
Bedrock Fiow Tube Modei Resuits
Bedrk. Contribution | Current Production Est. Future
Constituents in Production to BVA Well Concentration Max. Conc.

and Bedrock Wells & Seeps| (mg/L or pCi/L) (mg/L. or pCi/L) (mg/L or pCi/l)
1,2-Dichloroethene 0.0023 0.00720 0.00945
Actinium-227 0.5000 0.5000
Aluminum 1.9876 0.07410 2.06172
Antimony 0.0034 0.0402 0.0436
Beryllium 0.0002 0.0002
Bismuth 0.0098 0.0098
Cadmium 0.0010 0.00525 0.00625
Chromium 0.9377 0.01630 0.95400
Copper 0.0139 0.02270 0.03664
Dichloromethane 0.0148 0.00081 0.01562
Lithium 0.1166 0.0029 0.1195
Manganese 0.1577 0.02150 0.17918
Molybdenum| - 0.0124 0.0027 0.0151
Nickel 0.1740 0.01430 0.18835
Plutonium-238 0.0401 0.2500 0.29012
Plutonium-239/240 0.0914 2.0000 2.0914
Radium-226 1.1702 0.5200 1.6902
Radium-228 0.0154 0.0154
Stronium-90 0.8177 0.5000 1.3177
Tetrachloroethene 0.0006 0.00104 0.00161
Thallium 0.0021 0.00143 0.00354
Thorium-228 0.3651 2.1700 2.5351
Thorium-230 0.1761 1.2500 1.42609
Thorium-232 0.0747 0.1000 0.17472
Trichloroethene 0.0016 0.00243 0.00401
Tritium 65945.3956 861.0000 66806.3956
Uranium-234 0.5903 8.1400 8.7303
Uranium-238 0.1452 0.47000 0.61518
Vanadium 0.0106 0.0146 0.0252
2/16/01
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Table B-2
Locations and Details of Water Quality Monitoring Sites
Used in Bedrock Flow Tube Calculations

Weil/ | Parcel | Flow Tube Well |Screen [Depth into Comments
Seep I.D. Depth | Length | Bedrock »
{feet) | (feet) {feet)
Bedrock Monitoring Wells
0034 (a) 8 11 20.61 3 7.5 Abandoned - Historical Data Only. Use
in Flow Tube 11
0035 (a) 8 12 20+ 2 6.0 Abandoned - Historical Data Only. Use
In riow 1ube 1<
0112 7 11 36.70 10 13.0 Use in Flow Tube 11
0113 6 Recharge] 55.72 3 56.5 Use in Flow Tube 15. At top of recharge
Area (upper) area.
3
(lower)
0114 8 Recharge| 51.31 3 39.5 Use in Flow Tube 15. At top of recharge
Area (upper) area.
3
(lower)
0115 8 15 40.25 10 . 27.5 |Use in Flow Tube 15. At top of recharge
area.
0116 8 Recharge| 81.95 10 69.5 Use in Flow Tube 15. At top of recharge
Area . area.
0117 8 12 18.10 10 15.0 Use in Flow Tube 12
0120 8 12 32.86 10 28.5 Use in Flow Tube 12 )
0227 (a) 8 13 35.29 2 3.0 Abandoned - Historical Data Only. Use
in Flow Tube 13
0242 (a) 8 12 15.36 2 11.5 Abandoned - Historical Data Only. Use
in Flow Tube 12
0312 8 13 34.50 10 6.5 Use in Flow Tube 13
0318 7 9 31.07 10 17.0 Use in Flow Tube 9
0322 7 20 56.27 10 12.5 Use in Flow Tube 20
0323 8 13 17.53 5 8.0 Use in Flow Tube 13
0324 8 13 19.82 5 19.0 Use in Flow Tube 13
0325 7 7 31.93 10 26.0 Use in Flow Tube 7
0326 7 8 35.06 10 19.0 Use in Flow Tube 8
0332 MMCIC 20 31.56 10 19.0 Use in Flow Tube 20
0335 Off Site 15 54.51 5 33.0 {Use in Flow Tube 15. In discharge area
0351 MMCIC 4 21.39 10 16.7 Use in Flow Tube 4. At top of recharge
area.
0354 4 4 26.06 10 11.5 Use in Flow Tube 4.
0372 8 6 64.16 10 12.0 Use in Flow Tube 6
0380 8 6 63.08 10 28.0 Use in Flow Tube 6. At base of Flow
_ Tube in discharge area
0381 8 6 39.59 10 12.0 Use in Flow Tube 6
0382 8 6 37.25 10 17.8 Use in Flow Tube 6
0399 4 3 34.93 10 29.0 Use in Flow Tube 3
0411 5 5 39.70 10 24.0 Use in Flow Tube 5
P004 8 6 64.51 10 12.4 Use in Flow Tube 6
P021 7 12 33.08 5 8.0 Use in Flow Tube 12
P024 9 6 42.58 5 5.0 Use in Flow Tube 6
Evaluation of Groundwater Exposure for Mound RREs Appendix B
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Locations and Details of Water Quality Monitoring Sites
Used in Bedrock Fiow Tube Caiculations

Table B-2 (continued)

December 2000

Well/ | Parcel | Flow Tube Well |Screen |Depth into Comments
Seep I.D. Depth | Length Bedrock
(feet) | (feet) (feet)

Interface Monitoring Wells - Partially
Screened into Bedrock

0314 8 6 45.47 10 6.5 Use in Flow Tube 6. At base of Flow

Tubée in dischaige area
0353 8 5 22.12 5 20 Use in Flow Tube 5, although very
shallow

Bedrock Seeps with
Annual Flow

601 8 14 NA NA NA Use in Flow Tube 14

607 3 18 NA NA NA Use in Flow Tube 18
a - abandoned

Evaluation of Groundwater Exposure for Mound RREs Appendix B
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Table B-3.
Contribution of Antimony Attributed to Bedrock -derived
Groundwater for the Future Maximum Concentration
Evaluation
Flow Tube| Fiow Tube Parameter Annual Bdrk
(#) Discharge Max. Conc. Contribution
(liters/yr) {(mg/L) (mg/yr)
1 3158986 0.0067 21165
2 2622525 0.0067 17571
3 2986588 0.0067 20010
4 3497913 0.0018 6296
5 5926541 0.0076 45042
6 5179894 0.0076 39367
7 4577574 0.00075 3433
8 5311033 0.002 10622
9 3438297 0.016 55013
10 4286151 0.016 68578
11 3020572 0.0023 6947
12 4278420 0.00062 2653
13 3684327 0.0176 64844
14 1624763 0.0302 49068
15 3136537 0.0062 19447
16 3742041 0.0062 . 23201
17 8624724 0.0416 358788
18 5031433 0.0416 209308
19 4424896 0.0416 184076
20 1925159 0.0058 11166
Averages 4098873 0.0132785 60830
Totals 81977457 1216595
Mound Water Use:
260000 galions/day
94900000 gallons/year
359224970 liters/year
Projected Antimony contribution from bedrock
to the BVA: 0.003387 mg/L
Evaluation of Groundwater Exposure for Mound RREs Appendix B
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Figure B-1. Flow tube designations for calculating future constituents concentrations at the Mound Facility.
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Appendix C

Calculations for Updated Screening Guidance Values



The following equations were used to calculate new soil guid values in d with the methodology presented in Risk Based Guideline Values,

Mound Plant, March 1997a

The equations are the same for construction worker and site emplovee scenarios, only the input parameters 10 the equations are different

Soil Cancer Risk Based Guideline Values (RBGV) are calculated by the following equation for
Chemicals- Nonradiological

RBGV (mykg)= TCR x BW x AT x 365
EF x ED [CSFo x CF1 x IRsoil) + (CSFi x IRair x (1/PEF~ I/'VF)]
‘Where:
Site Employee Construction Worker
TCR= Target Cancer Risk 1.00E-06 1.00E-06
BW= Bodv Weight 70 kg 70 kg
EF= Exposure Frequency 250 davyyr 250 davsivr
CSFo= Oral Cancer Slope Factor cherrucal specific chemucal specific
CF1= Conversion Factor 0.000001 kg/mg 0.00000]1 kg/mg
IR sol= |Ingestion Rate Soil 50 mg/day 480 mg/day
CSFi= Inhalaton Cancer Slope Factor |chemical specific chemical specific
IR air= Inhal Rate Awr 20 m3/day 20 m3/day
PEF= Partculate Emussions Factor 4.28E+09 m3/kg 4.28E+09 mirkg
VF= Volathzanon Factor chermucal specific chemical specific
AT= Averaging tme 70 yr 70 yr
ED= - |Exposure Duranon 25 yr Sy

Soil Cancer Risk Based Guideline Values (RBGV) are calculated by the following equation for

Radiological Constituents

RBGV (pCilg)= TCR
{EF x ED1x [(CSFo x CF1 x IRsoil) + (CSF1 x CF2 x IRair x (1/PEF+ UVF))]} + (ED2 x CSFex x (}-Se) x Te)
Where:
Site Emplovee Construction Worker
TCR= Target Cancer Risk 1.00E-06 1.00E-06
Bw= Body Weight 70 kg 70 kg
ED1= Exposure Duragon 23 v S yr
EF= Exposure Frequency 250 davsnT 250 davs/yr
CSFo= Oral Cancer Slope Factor chemucal specific chermcal specific
CFl= Conversion Factos 0.001 gmg 0.00) g/mg
IR soil=  |Ingesuon Rate Sod 50 mg/day 480 mg/dav
CSFi= Inhalanon Cancer Slope Factor chemucal specific chemucal specific
CF2= Conversion Factor 1000 p/ke 1000 p/kg
IR air= Inhalapon Rate Ar 20 md:day 2C m3/day
PEF= Partculate Emussions Factor 4.28E+09 mi/ke 4.2BE~09 m3/kg
VF= Volanbzanon Factor chermucal specific hemica} specif
ED2= External Duranon Factor 25 x 250/365 \T S x 2507365 y1
CSFex=  |External Cancer Slope Factor cherrucal specific chermical specific
Se= Gamma Shieiding Factor 0.2 umtless 0.1 unutess
Te= Gamma Exposure Time Factor 2/24 unitless 8/24 unitiess

Soil Non-cancer Risk Based Guideline Values (RBGV) are calculated by the following equation for

Nonradiological Chemicals

THI x BW x AT x 363

RBGV (mg/kg)=
EF x ED [(1-RfDo} x CF1 x IRsoul) = ((}/RfDn) x {Raxr x (}/PEF~ VVF)]
Where:
Site Employee Construction Worker
THi= Target Hazard index 1 untless } unitless
BW= Bodv Weght 70 kg 70 kg
ED= Exposure Duravon 25 v S v
EF= Exposure Frequency 250 davsyT 250 days/yr
RfDo= Oral Reference Dose Factor chermucal specific chermucal specific
CF1= Conversion Factor 0 000001 kerm, 0.000001 kg/mg
IR soil= Ingeston Rate Sod 50 mg/day 480 mg/day
RfDr= Inhalaton Reference Dose Factor chermcal specific chermucal specific
IR aur= Inhalabon Rate Aur 20 m3/day 20 m3/day
PEF= Parnculate Enussions Factor 4 28E-09 mi‘kg 4.2BE+09 m3/kg
VF= Volaulizanon Factor chemucal specific chemcal specific
AT= Averaging ume 25 v 3 yr

12/15/00, 1:02 PM




TOXICITY VALUES FOR SOIL GVS

RfD (mg/kg/day) . CSF (kg-day/mg)

Constituent Oral Adjusted Inhalation Oral Adjusted Inhalation

RiDo RfDa RIDi CSFo CSFa CSFi
PAHs
Dibenzo(a,h)anthracene NA NA NA 7.3E+00 NC 3.1E+00
Fluorene 4 0E-02 NA NA NC NC NC
Indeno(1,2,3-cd)pyrene NA NA NA 7.3E-01 NC NC
Bis(2-ethylhexyl)phthalate 2.0E-02 2.0E-02 NA 1.4E-02 1.4E-02 NA
Fluoranthene 4.0E-02 3.4E-02 NA NC NC NC
Pyrene 3.0E-02 2.6E-02 NA NC NC NC
Pesticides
Aldrin 3.0E-05 NA 3.0E-05 1.7E+01 NA 1.7E+01
Alpha Chlordane 5.0E-04 NA 7.0E-04 3.5E-01 NA 3.5E-01
Delta-BHC NA NA NA NA NA NA
Endosulfan I 6.0E-03 NA NA NA NA NA
Endosulfan II 6.0E-03 NA NA NA NA NA
Endosulfan Sulfate NA NA NA NA NA NA
Endrin Aldehyde NA NA NA NA NA NA
Endrin Ketone NA NA NA NA NA NA
Gamma Chlordane 5.0E-04 NA 7.0E-04 3.5E-01 NA 3.5E-01
Gamma BHC (lindane) 3.0E-04 NA NA 1.3E+00 NA 1.3E+00
Heptachlor 5.0E-04 NA NA 4.5E+00 NA 4.5E+00
Heptachlor epoxide 1.3E-05 NA NA 9.1E+00 NA 9.1E+00
Methoxychlor 5.0E-03 NA NA NA NA NA
Metals .
Aluminium 1.0E+00 NA 1.4E-03 NA NA NA
Copper 3.7E-02 NA NA NC NC NC
Selenium 5.0E-03 NA NA NC NC NC
Thallium 8.0E-05 8.0E-05 NA NC NC NC
Tin 6.0E-01 NA NA NA NA NA




[ TOXICITY VALUES FOR SOIL GVS _ ]
RID (mg/kg/day) CSF (kg-day/mg)
Constituent A Oral Adjusted Inhalation Oral Adjusted - Inhalation
RfDo RfDa RfDi CSFo CSFa CSFi

Radionuclides ' External
Americium-241 NA NA NA 3.28E-10 3.85E-08 4.59E-09
Bismuth-210 NA NA NA 7.29E-12 5.12E-11 0.00E+00
Radium-228+D NA NA NA 4,79E-10 9.78E-08 9.48E-06
Strontium-85 NA NA NA 1.40E-12 1.14E-12  1.54E-06
Strontium-90 NA NA NA 4.09E-11 5.94E-11 0.00E+00
Thorium-227 NA NA NA 4.04E-11 4.31E-09 1.70E-07
Thorium-228 +D NA NA NA 2.31E-10 9.68E-08 .6.20E-06
Thorium-230 *** NA NA NA 1.34E-09 2.38E-08 6.74E-06
Thorium-232 +D NA NA NA 5.12E-10 1.17E-07  9.48E-06
Uranium-238 +D NA NA NA 1.43E-09 5.08E-08 7.01E-06

Not calculated for GVs because under review



Soil Guideline Values for Construction Worker at DOE Mound

| CANCER EFFECTS NON-CANCER EFFECTS |

Route-Specific RRSs (mg/kg) Cancer Route-Specific RRSs (mg/kg) Non-Cancer 110 Hi

Constituent Ingestion Inhalation Effects PRG Ingestion Inhalation Effects PRG
GV
mg/kg {RRSoXx (RRSix RRSc {RRSo)nc {RRSi)nc RRSne

LAl
Dibenzo{a,h)anthracene 4 E-01 4.1E-01 330 41101 NA NA NA NA
Fluorene R5E02 NC NC NC B5E03 NA 8.5K103 8.5F+02
Indeno(1,2,3-cd)pyrene 10000 41800 2.0E104 4.1E100 NA NA NA NA
Pesticides
Aldrin 1.8E-01 1 8E-01 181104 1.81-01 6.4E+00 6.6E403 6.4E+00 6.4E-01
Alpha Chlordane 8.5E+100  8.5E:00 B.7E+05 8.514100 1.1E02 1.5E+07 1.1E+02 L.IE+O1
Delta-BHC NA NA NA NA NA NA NA NA
Endosulfan | 1.3E+02 NA NA NA 1.3E+03 NA P.3E103 1.3E402
Endosulfan 1 1.3E+102 NA NA NA 1.3E+03 NA 1.3E+03 1.3E+02
Endosulfan Sulfate NA NA NA NA NA NA NA NA
Endrin Aldehyde NA NA NA NA NA NA NA NA
Endrin Ketone NA NA NA NA NA NA NA NA
Gamma Chlordane 8SE+00  8.5E+00 8.75+0S 8. 5E+00 1.LIE+02 1.5E+07 LIE+02 LIE+O1
Gamma BHC (lindane) 23E:+00  23E+00 24E+05 2.3E+00 64E+01 NA 6.4E+01 6.4E100
Heptachlor 6.6E-01 6.6E-01 6.8E+04 6.6E-01 1.1E+02 NA FIE+02 LIESOL
Heptachlor epoxide 2.8E-01 3.3E-01 34E+04 3.3L-01 2.8E+00 NA 2.8E+00 2.8E-01
Methoxychlor 1.1E+02 NA NA NA 1.1E+03 NA 1.1E+03 1.1E+02
Metals
Aluminium 2.1E+04 NA NA NA 2.1E+05 3.1E+07 2.1E+05 2.1E+04
Copper 79E+02 NC NC NC 7.9E+03 NA 7.9E+03 7.9E4+02
Selenium 11E+02 NC NC NC 1.1E+03 NA 1.1F+03 1.1E+02
Thatlium 1.7£+00 NC NC NC 1.7E+01 NA 175 +01 1.7E400
Tin 135104 NA NA NA 1.3E+05 NA 1,351 05 1.3E104
* All detected chromium is conscrvatively assumed 1o be chromium V1.
mg/kg Milligram per kilogram,
NA Not available; insuflicient toxicity data,
NC Not a suspected carcinogen.
RRS Risk Reduction Standard for soil (mgrkg).



Soil Guideline Values for Site Employee at DOE Mound

| CANCER EFFECTS ] L NON-CANCER EFFECTS ]

Route-Specific RRSs (mg/kp) Cancer Route-Specific RRSs (mg/kg) Non-Cancer 1/10 HI

Constituent GV Ingestion Inhalation Effects PRG Ingestion Inhalation Effects PRG
(RRSo) (RRSix RRSc (RRSo)nc (RRSi)nc RRSnc

PALLs (me/ke
Dibenzo(a h)anthracene 7.8E-01 7.8E-01 6.61402 7.8E-01 NA NA NA NA
Fluorcne 8.2E+03 NC NC NC 8.21:104 NA 8.21:+04 8.2E103
Indeno( 1,2,3-cd)pyrenc 7.81+00 7.8L400 NC 7.8E+00 NA NA NA NA
Pesticides (mp/kg)}
Aldrin 4101 341-01 3.61403 3.4E-01 6.1E+01 6.61:+05 6115401 6.11100
Alpha Chlordane 1.6k 01 1.6k 01 1.7E405 L.ok0l 1.0E+03 1.5E+07 1.0E+03 1.0E+02
Delta-BHC NA NA NA NA NA NA NA NA
Endosulfan | 1.215403 NA NA NA 1.215404 NA 1.2E+04 1.21:+03
Endosulfan 1I 1.2E+03 NA NA NA 1.2E+104 NA 1.2E+104 1.2E+03
Endosulfan Sulfatc NA NA NA NA NA NA NA NA
Endrin Aldchyde NA NA NA NA NA NA NA NA
Endrin Ketone NA NA NA NA NA NA NA NA
Gamma Chlordanc 1.6E+01 1.61:+01 1.7E+05 1.6E+01 1.0E+03 1.SE+07 1.0E+03 1.0E+02
Gamma BIHIC (lindane) 4.4E+400 4.41+00 4.7E+04 4.4E400 6.1E+02 NA 6.1E+102 6.1E101
ticptachlor 1.3E+00 1.3E+00 1.4E+04 1.3E+00 1.0E+03 NA 1.0E+03 1.0E+02
Heptachlor epoxide 6.3E-01 6.3E-01 6.7E+03 6.3E-01 2.7TE+01 NA 2.7E+01 2.7E+00
Methoxychlor 1.0E+03 NA NA NA 1.0E+04 NA 1.0E+04 1.0E+03
Metals (mp/kg)
Aluminium 1.9:+05 NA NA NA 2.0E+06 3.1E+07 1.9E+06 1.91:405
Copper 7.6E+03 NC NC NC 7.6E+04 NA 7.6E+104 7.61:403
Selenium 1.0E+03 NC NC NC 1.0E+04 NA 1.0E+04 1.0E+03
Thallium 1.6E+01 NC NC NC 1.6E+02 NA 1.6E+02 1.6E+01
Tin 1.2E+05 NA NA NA 1.2E+06 NA 1.2E+06 1.2E+05
Volatile Organic Compounds.{mg/kg)
1.2,4-Trichlorobenzene 2.0E+03 NA NA NA 2.0E+04 1.2E+09 2.0E+04 2.0E103
2-Chlorophenol 1.0E+03 NA NA NA 1.0E+04 1.1E+08 1.0E+04 1.01:+03
Explosives (mg/kg)
1.3-Ditrobenzene 2.0E+01 NA NA NA 2.0E+02 2.2E4106 2.0E+02 2015401
2,4,6-Trinitrotolucne 1.01:+02 1.9E+02 2.0£+06 1.91E+02 1.0E+03 1.1E+07 1.0K£+03 1.0E+02

mgkg
NA
NC
RRS

All detected chromium is conservatively assumed to be chromium VI

Milligram per kilogram.

Not available; insullicient toxicity data.

Not a suspected carcinogen.

Risk Reduction Standard for soil (mg-kg).



Site Employee Variables defined in table 5.1.3 p110 RBGV Report 3/97
Equations listed in Table 5.1.3 p 109 RBGV Report 3/97

Slope Fact T Table 4 .

For: Risk Calculations: Soil Inhalation, Soil Ingestion, External Exposure,
U-238+D Target Risk 1.00E-06

Slope Factors

Oral Cancer Slope factor risk/pCi
Inhalation Cancer slope factor risk/pCi
External Cancer Slope Factor risk/yr/pCi/g

RBGV=TR/[(ED1*EF*Sfo*CF1"Irsoil) + (Sfi*CF2*IRair*(1/PEF)] + (ED2*Sfe*(1-Se)*Te)

TR= 1.00E-06

ED1= 25 yrs
EF= 250 dayslyr
CFi= 0.001 g/mg
IR soil= 50 mg/day
CF2= 1000 g/kg

IR air= 20 m3/day
PEF= 4.28E+09 m3/kg
ED2= 17.125 yrs 25 yrs*(250days/yr/365daylyr)
Se=. 0.2

Te= 0.08 1/12
[RBGV= 0.11834378|

Construction Worker Varibles from Table 4.1.3 pg 93, and Equations from Table 4.1.3 page 92 RBGV Report 3/97
For: Risk Caiculations: Soil Inhalation, Soil ingestion, External Exposure,
U-238+D 1.00E-06

arge

Slope Factors

¥ Oral Cancer Slope factor risk/pCi
Inhalation Cancer slope factor risk/pCi
External Cancer Slope Factor risk/yr/pCi/g

RéGV=TR/[(ED1'EF'Sfo'CF1'lrsoil) + (Sfi*CF2*IRair*(1/PEF)] + (ED2*Sfe*(1-Se)*Te)

TR= 1.00E-06

ED1= 5 yrs

EF= 250 dayslyr

CF1= 0.001 g/mg

IR soil= 480 mg/day

CF2= 1000 g/kg

IR air= 20 m3/day

PEF= . 4.28E+09 m3/kg

ED2= 3.425 yrs 5 yrs*(250days/yr/365day/yr)
Se= 0.1

Te= 0.33 1/3= 8 hrs/24hrs

[RBGV= 0.12405755|




Site Employee Variables defined in table 5.1.3 p110 RBGV Report 3/97
Equations listed in Table 5.1.3 p 109 RBGV Report 3/97

Slope Factors from HEAST Table 4
For: isk Calculations: Soil Inhalation, Soil Ingestion, External Exposure,

Th-228+D Target Risk 1.00E-06

Slope Fact

| Oral Cancer Slope factor risk/pCi
nhalation Cancer slope factor risk/pCi
$.20E-D6 External Cancer Slope Factor risk/yr/pCi/g

RBGV=TR/[(ED1*EF*Sfo*CF1*Irsoil) + (Sfi*CF2*IRair*(1/PEF)] + (ED2"Sfe*(1-Se)*'Te)

TR= 1.00E-06 .
ED1= 25 yrs
EF= 250 days/yr
CF1= 0.001 g/mg
IR soil= 50 mg/day
CF2= 1000 g/kg
IR air= 20 m3/day
PEF= 4.28E+09 m3/kg
ED2= 17.125 yrs 25 yrs*(250days/yr/365day/yr)
Se= 0.2

Te= 0.08 1/12
|RBGV= 0.139849944 |

Construction Wprker Varibles from Table 4.1.3 pg 93, and Equations from Table 4.1.3 page 92 RBGV Report 3/97

For: 2! Risk Calculations: Soil Inhalation, Soil Ingestion, External Exposure,
Th-228+4D Target Risk 1.00E-06
Slope Fac

10 Oral Cancer Slope factor risk/pCi
] Inhalation Cancer slope factor risk/pCi
External Cancer Slope Factor risk/yr/pCi/g

RBGV=TR/[(ED1*EF*Sfo*CF1*Irsoil) + (Sfi*CF2°IRair*(1/PEF)] + (ED2*Sfe*(1-Se)'Te)

TR= 1.00E-06

ED1= 5 yrs

EF= 250 days/yr

CF1= 0.001 g/mg

IR soil= 480 mg/day

CF2= 1000 g/kg

IR air= 20 m3/day

PEF= 4.28E+09 m3/kg

ED2= 3.425 yrs 5 yrs*(250days/yr/365day/yr)
Se= 0.1

Te= 0.33 1/3= 8 hrs/24hrs
[RBGV= 0.15363106




Site Employee Variables defined in table 5.1.3 p110 RBGV Report 3/97

Slope Factqrs from HEAST Table 4

. Equations listed in Table 5.1.3 p 103 RBGV Report 3/97

For: 1 Ra-228 ‘”Risk Calculations: Scil Inhalation, Soil Ingestion, External Exposure,
Ra-228+D Target Risk 1.00E-06
Slope Factors

Oral Cancer Slope factor risk/pCi
Inhalation Cancer slope factor risk/pCi
Externat Cancer Slope Factor risk/yr/pCi/g

RBGV=TR/(ED1*EF*Sfo*CF 1*Irsoil) + (Si*CF2*IRair*(1/PEF)] + (ED2*Sfe*(1-Se)*Te)

TR= 1.00E-06

ED1= 25 yrs

EF= 250 daystyr

CF1= 0.001 g/mg

IR soil= 50 mg/day

CF2= 1000 g/kg

IR air= 20 m3/day

PEF= 4.28E+09 m3/kg

ED2= 17.125 yrs 25 yrs*(250days/yr/365daylyr)

Se= 0.2

Te= 0.08 1/12

{RBGV= 0.09113537|

Construction Worker Varibles from Table 4.1.3 pg 93, and Equations from Table 4.1.3 page 92 RBGV Report 3/97

For: 228 Risk Calculations: Soil Inhalation, Soil Ingestion, External Exposure,
' . Ra-228+D Target Risk 1.00E-06

Slope Factors

Oral Cancer Slope factor risk/pCi

Inhalation Cancer slope factor risk/pCi .
External Cancer Slope Factor risk/yr/pCi/g

RBGV=TR/(ED1*EF*Sfo*CF 1*irsoil) + (Si*CF2*IRair*(1/PEF)] + (ED2*Sfe*(1-Se)*Te)

TR= 1.00E-06

ED1= 5 yrs

EF= 250 dayshyr

CF1= 0.001 g/mg

IR soil= 480 mg/day

CF2= 1000 g/kg

IR air= 20 m3/day

PEF= 4.28E+09 m3/kg

ED2= 3.425 yrs 5 yrs*(250days/fyr/365dayfyr)
Se= 0.1

Te= 0.33 1/3= 8 hrs/24hrs

[RBGV= 0.09971978]




__Site Employee Variables defined in table 5.1.3 p110 RBGV Report 3/97
Equations listed in Table 5.1.3 p 109 RBGV Report 3/57
Slope Factors from HEAST Table 4
For: isk Calculations: Soil Inhalation, Soil Ingestion, External Exposure,
Th-232+D Target Risk

Slope Factor:

RBGV=TR/[(ED1*EF*Sfo*CF1*lrsoil) + (Sfi*CF2"IRair*(1/PEF)] + (ED2*Sfe*(1-Se)*Te)

1.00E-06

ral Cancer Slope factor risk/pCi
nhalation Cancer siope factor risk/pCi
4BE-08 External Cancer Slope Factor riskiyr/pCi/g

TR= 1.00E-06

ED1= 25 yrs
EF= 250 days/yr
CF1= 0.001 g/mg
IR soil= 50 mg/day
CF2= 1000 g/kg

IR air= 20 m3/day
PEF= 4.28E+09 m3/kg
ED2= 17.125 yrs 25 yrs*(250days/yr/365day/yr)
Se= 0.2

Te= 0.08 1/12
|RBGV= 0.0910498 |

Construction Worker Varibles from Table 4.1.3 pg 93, and Equations from Table 4.1.3 page 92 RBGV Répon 3/97
For: . isk Calculations: Soil Inhalation, Soil Ingestion, External Exposure,
Th-232+D Target Risk 1.00E-06

Slope Fact

ral Cancer Slope factor risk/pCi
nhalation Cancer slope factor risk/pCi
DB External Cancer Slope Factor risk/yr/pCi/g

RBGV=TR/[(ED1*EF*Sfo*CF1*irsoil) + (Sfi*CF2*IRair*(1/PEF)] + (ED2*Sfe*(1-Se)*Te)

TR= 1.00E-06

eD1= 5 yrs

EF= 250 days/yr

CF1= 0.001 g/mg

IR soil= 480 mg/day

CF2= 1000 g/kg

IR air= 20 m3/day

PEF= 4.28E+08 m3/kg

ED2= 3.425 yrs 5 yrs*(250days/yr/365day/yr)
Se= 0.1

Te= 0.33 1/3= 8 hrs/24hrs

[RBGV=__ 0.09952328|
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Equations listed in Table §.1.3 p 109 RBGV Report 3/37

T Table 4

Risk Calculations: Soil Inhalation, Soil iIngestion, External Exposure,

Pb-210+D Target Risk 1.00E-06

Slope Factors

Oral Cancer Slope factor risk/pCi
nhalation Cancer slope factor risk/pCi
Externat Cancer Slope Factor risk/yr/pCi/g

RBGV=TR/[(ED1*EF*Sfo*CF 1°Irsoil) + (Sfi*CF2*IRair*(1/PEF)] + (ED2*Sfe*(1-Se)*Te)

TR= 1.00E-06

ED1= 25 yrs
EF= 250 days/yr
CF1= 0.001 g/mg
IR soil= 50 mg/day
CF2= 1000 g/kg

IR air= 20 m3/day
PEF= 4.28E+09 m3/kg
ED2= " 17.125 yrs 25 yrs*(250days/yr/365day/yr)
Se= 0.2

Te= 0.08 1/12

[RBGV=___ 3.166655776]

Construction Workgr Varibles from Table 4.1.3 pg 93, and Equations from Table 4.1.3 page 92 RBGV Report 3/97
For: 21 Risk Calculations: Soil Inhalation, Soil Ingestion, External Exposure,
Pb-210+D Target Risk 1.00E-06

Slope Fact

3 Oral Cancer Siope factor risk/pCi
nhalation Cancer siope factor risk/pCi
External Cancer Siope Factor risk/yr/pCi/g

RBGV=TR/[(ED1*EF*Sfo*CF1*Irsoil) + (Sfi*CF2*IRair*(1/PEF)] + (ED2*Sfe*(1-Se)*Te)

TR= 1.00E-06

ED1= S yrs

EF= 250 days/yr

CF1= 0.001 g/mg

IR soil= 480 mg/day

CF2= 1000 g/kg

IR air= 20 m3/day

PEF= 4.28E+09 m3/kg .
ED2= 3.425 yrs 5 yrs*(250days/yr/365day/yr)
Se= 0.1

Te= 0.33 1/3= 8 hrs/24hrs

[RBGV= 1.649759368|




Site Employee Variables defined in table §.1.3 p110 RBGV Report 3/97

Equations listed in Table 5.1.3 p 109 RBGV Report 3/97

Siope Factors from HEAST Table 4

For: Risk Calculations: Soil Inhalation, Soil Ingestion, External Exposure,
Pu-238 Target Risk 1.00E-06

Slope Factor

Oral Cancer Slope factor risk/pCi
nhalation Cancer slope factor risk/pCi
External Cancer Slope Factor risk/yr/pCifg

RBGV=TR/[(ED1*EF*Sfo"CF 1°Irsoil) + (Sfi*CF2*IRair*(1/PEF)] + (ED2"Sfe*(1-Se)*Te)

TR= 1.00E-06

ED1= 25 yrs
EF= 250 days/yr
CF1= 0.001 g/mg
IR soil= 50 mg/day
CF2= 1000 g/kg

IR air= 20 m3/day
PEF= 4.28E+08 m3/kg
ED2= 17.125 yrs 25 yrs*(250days/yr/365day/yr)
Se= 0.2

Te= 0.08 1/12
[RBGV=___ 10.66418486|

Construction Worker Varibles from Table 4.1.3 pg 93, and Equations from Table 4.1.3 page 92 RBGV Report 3/97

For: Risk Caiculations: Soil Inhalation, Soil Ingestion, External Exposure,
Pu-238 Target Risk 1.00E-06
Slope Fac

GOE:40 Oral Cancer Siope factor risk/pCi
Inhalation Cancer slope factor risk/pCi
External Cancer Slope Factor risk/yr/pCi/g

RBGV=TR/[(ED1*EF*Sfo*CF1*Irsoil) + (Sfi*CF2IRair*(1/PEF)} + (ED2*Sfe*(1-Se)*Te)

TR= 1.00E-06

ED1= 5 yrs

EF= 250 days/yr

CF1= 0.001 g/mg

IR soil= 480 mg/day

CF2= 1000 g/kg

IR air= 20 m3/day

PEF= 4.28E+09 m3/kg

ED2= 3.425 yrs 5 yrs"(250days/yr/365day/yr)
Se= 0.1

Te= 0.33 1/3= 8 hrs/24hrs

|RBGV= 5.554949181}




Site Employee Variables defined in table 5.1.3 p110 RBGV Report 3/97

Equations listed in Table 5.1.3 p 109 RBGV Report 3/87

Slope Factors from HEAST Table 4

For: Risk Calculations: Soil Inhalation, Soil Ingestion, External Exposure,
K-40 Target Risk 1.00E-06

Slope Factors :
i Oral Cancer Slope factor risk/pCi
nhalation Cancer slope factor risk/pCi
External Cancer Siope Factor risk/yr/pCi/g

RBGV=TR/(ED1"EF*Sfo* CF1*Irsoil) + (Sfi*CF2*IRair*(1/PEF)] + (ED2°Sfe*(1-Se)*Te)

TR= 1.00E-06

ED1= 25 yrs

EF= 250 days/yr

CFi= 0.001 g/mg

IR soil= 50 mg/day

CF2= 1000 g/kg

IR air= 20 m3/day

PEF= 4,28E+09 m3/kg

ED2= 17.125 yrs 25 yrs*(250days/yr/365daylyr)

Se= 0.2

Te= 0.08 1/12

|IRBGV= 1.425588724|

Construction Worker Varibles from Table 4.1.3 pg 93, and Equations from Table 4.1.3 page 92 RBGV
Report 3/97

For: Risk Calculations: Soil Inhalation, Soil Ingestion, External Exposure,

K-40 Target Risk 1.00E-06

Slope Factors

i:Oral Cancer Slope factor risk/pCi
nhalation Cancer slope factor risk/pCi
External Cancer Slope Factor risk/yr/pCilg

RBGV=TR/(ED1"EF*Sfo*CF1*irsoil) + (Sfi*CF2°IRair*(1/PEF)] + (ED2"Sfe*(1-Se)* Te)

TR= 1.00E-06

ED1= 5 yrs

EF= 250 days/yr

CFi= 0.001 g/mg

IR soil= 480 mg/day

CF2= 1000 g/kg

IR air= 20 m3/day

PEF= 4.28E+09 m3/kg

ED2= 3.425 yrs 5 yrs*(250days/yr/365day/yr)
Se= 0.1

Te= 0.33 1/3= 8 hrsf24hrs

[RBGV= 1.574053305]




Site Employee Variables defined in table 5.1.2 p1108
Equations 5.1.2 p 107 RBGV Report 3/97

Slope Factors from HEAST Table 4

For: g :
Freon

Index 1.00E+00

Slope Factors

: Oral Reference Dose
hatation Reference Dose

RBGV=THI*BW*365/[(EF*1/RfDo*CF 1*IRsoil) + (1/RfDi*IRair*(1/PEF))

THI= 1.00E+00

BwW= 7.00E+01 kg

EF= 250 daysl/yr

CFi= 0.000001 g/mg

IR soil= 50 mg/day

CF2= 1000 g/kg

IR air= 20 m3/day -
PEF= 4.28E+09 m3/kg

IRBGV= 6.13E+07|

Construction Worker Variables from Table 4.1.2 pg 91, and Equations from Table 4.1.2 page 90 RBGV
Report 3/97
For:

Freon Target Hazard' Index 1.00E+00

Slope Factors

E:Oral Reference Dose
haiation Reference Dose

RBGV=THI*"BW*365/[(EF*1/RfDo*CF 1*IRsoil) + (1/RfDi*IRair*(1/PEF)}

THI= 1.00E+00

BW= 7.00E+01 kg
EF= 250 days/yr
CF1= 0.000001 g/mg
IR soil= 480 mg/day

|[RBGV= 6.39E+06|




Site Employee Variables defined in table 5.1.2 p1108
Equations 5.1.2 p 107 RBGV Report 3/97

For:
1,2,4-trichicTarget Hazard index ) 1.00E+00

RfDs
Oral Reference Dose iris
2 Inhalation Reference Dose heast

RBGV=THI*BW*365/[(EF*1/RfDo*CF1*IRsail) + (1/RfDi*IRair*(1/PEF)}

THI= 1.00E+00

BW= 7.00E+01 kg

EF= 250 days/yr

CFi= 0.000001 g/mg

IR soil= 50 mg/day

CF2= 1000 g/kg

IR air=- 20 m3/day

PEF= 4.28E+09 m3/kg

[RBGV= 2.04E+04|

Construction Worker Variables from Table 4.1.2 pg 91, and Equations from Table 4.1.2 page 90 RBGV
Report 3/97 - :
For: 4 nzene

1,2,4-trichidlarget Hazard Index 1.00E+00

RfDs
Oral Reference Dose
2 inhalation Reference Dose

RBGV=THI*"BW*365/[(EF*1/RfDo*CF 1*IRsoil) + (1/RfDi*IRair*(1/PEF)]

THI= 1.00E+00

BW= 7.00E+01 kg
EF= 250 daysl/yr
CFi= 0.000001 g/mg
IR soil= 480 mg/day
CF2= 1000 g/kg
IR air= 20 m3/day
PEF= 4.28E+09 m3/kg
[RBGV= 2.13E+03]




Site Employee Variables defined in table 5.1.2 p1108
. Equations 5.1.2 p 107 RBGV Report 3/97

For:
2-chlorophTarget Hazard Index 1.00E+00

RfDs
Oral Reference Dose iris
nhalation Reference Dose

RBGV=THI*"BW*365/[(EF*1/RfDo*CF1*IRsoil) + (1/RfDi*IRair*(1 /PEF)]

THI= 1.00E+00

BW= 7.00E+01 kg
EF= 250 days/yr
CF1i= 0.000001 g/mg
IR soil= 50 mg/day
CF2= 1000 g/kg

IR air= ' 20 m3/day
PEF= 4.28E+09 m3/kg
[RBGV= 1.02E+04|

Construction Worker Variables from Table 4.1.2 pg 91, and Equations from Table 4.1.2 page 90 RBGV
Report 3/97 ’

For:
. 2-chlorophTarget Hazard Index 1.00E+00

RfDs _
03 Oral Reference Dose
" Inhalation Reference Dose

RBGV=THI*"BW*365/[(EF"1/RfDo*CF 1*IRsoil) + (1/RIDi*IRair*(1/PEF)]

THI= 1.00E+00

BW= 7.00E+01 kg
EF= 250 days/yr
CFi= 0.000001 g/mg
IR soil= 480 mg/day
CF2= 1000 g/kg

IR air= 20 m3/day
PEF= 4.28E+09 m3/kg
[RBGV= 1.06E+03]




Site Employee Variables defined in table 5.1.1 p105
. Equations 5.1.1 p 104 RBGV Report 3/97

For: 1)anthracene
dibenz(a,h Target Hazard Index 1.00E+00
CSF

ral Reference Dose r
halation. Reference Dose r

, RBGV=TCR*"BW*365/[(EF*CSF0*CF1*IRsoil) + (CSFi*IRair*(1/PEF)]

TCR= 1.00E-06

BW= 7.00E+01 kg
EF= . 250 days/yr
CF1= 0.000001 g/mg
IR soil= 50 mg/day
CF2= 1000 g/kg

IR air= 20 m3/day
PEF= 4 28E+09 m3/kg
AT= 7.00E+01 yr
ED= 25 yr

[RBGV= 7.84E-01|
Construction Worker Variables from Table 4.1.1 pg 88-89, and Equations from Table 4.1.1 page

‘dibénz(a,h)anthracene
' dibenz(a,h Target Hazard Index 1.00E+00

CSF

EOral Reference Dose
“Inhalation Reference Dose

RBGV=TCR*BW*70*365/[(EF*5*CSFo*CF1*IRsoil) + (CSFi*IRair*(1/PEF)]

TCR ~ 1.00E-06

BW= 7.00E+01 kg
EF= 250 days/yr
CF1= 0.000001 g/mg
IR soil= 480 mg/day
CF2= 1000 g/kg

iR air= 20 m3/day
PEF= 4 28E+09 m3/kg
AT= 7.00E+01 yr
ED= 5yr

[RBGV= 4.08E-01|




Site Employee Variables defined in table 5.1.1 p105
Equations 5.1.1 p 104 RBGV Report 3/97

For:
indeno(1,2 Targ

azard Index : 1.00E+00

CSF
Oral Reference Dose - T
) Inhalation Reference Dose o

RBGV=TCR*BW*365/[(EF*CSFo*CF1*IRsoil) + (CSFi*IRair*(1/PEF))

TCR= 1.00E-06

BW= 7.00E+01 kg
EF= 250 days/yr
CF1= 0.000001 g/mg
IR s0il= 50 mg/day
CF2= 1000 g/kg

IR air= 20 m3/day
PEF= 4 28E+09 m3/kg
AT= 7.00E+01 yr
ED= 25 yr

[RBGV= 7.84E-01]
Construction Worker Variables from Table 4.1.1 pg 88-89, and Equations from Table 4.1.1 page
87 RBGV Report 3/97 '

For: m 2,3-cd)pyrene
indeno(1,2 Target Hazard Index 1.00E+00

CSF

Oral Reference Dose
nhalation Reference Dose

RBGV=TCR*BW*70*365/[(EF*5*CSFo*CF1*IRsoil) + (CSFi*IRair*(1/PEF)]

TCR 1.00E-06

BW= 7.00E+01 kg
EF= 250 days/yr
CFi= 0.000001 g/mg
IR soil= 480 mg/day
CF2= 1000 g/kg

IR air= 20 m3/day
PEF= 4.28E+09 m3/kg
AT= 7.00E+01 yr
ED= 5yr

[RBGV= 4.08E-01|




Site Employee Variables defined in table 5.1.2 p1108
Equations 5.1.2 p 107 RBGV Report 3/97

9 For:

fluorene Target

rd Index 1.00E+00

RfDs

ral Reference Dose iris
nhalation Reference Dose

RBGV=THI*"BW*365/[(EF*1/RfDo*CF 1*IRsoil) + (1/RfDi*IRair*(1/PEF)]

THI= 1.00E+00

BW= 7.00E+01 kg
EF= 250 days/yr
CFi= 0.000001 g/mg
IR soil= 50 mg/day
CF2= 1000 g/kg

IR air= 20 m3/day
PEF= 4.28E+09 m3/kg

[RBGV=  8.18E+04|

Construction Worker Variables from Table 4.1.2 pg 91, and Equations from Table 4.1.2 page 90
RBGV Report 3/97
For: b

. fluorene Target Hazard Index 1.00E+00

RfDs

ral Reference Dose
nhatation Reference Dose

RBGV=THI*BW*365/[(EF*1/RfD0"CF1*IRsoil) + (1/RfDi*IRair*(1/PEF)]

THI= 1.00E+00

BW= 7.00E+01 kg
EF= 250 days/yr
CF1= 0.000001 g/mg
IR soil= 480 mg/day
CF2= 1000 g/kg

IR air= 20 m3/day
PEF= 4.28E+09 m3/kg

[RBGV=  8.52E+03|




The following equations were used to calculate new groundwater guidehne vatues in accordance with the methodology presented in Risk Based Guidcline
Values, Mound Plant, March 1997a.

The equations are generally the same for construction worker and site employee scenanios. Input parameters differ. The construction worker includes ingestuon and

shower exposure while the site employee only includes groundwater ingestion.

Water Cancer Risk Based Guideline Values (RBGYV) are calculated by the following equation for

Chemicals- Nonradiological
1
RBGVTotal (mg/L )= 1/RBGVmgestion - 1/RBGVmhalation - URBG Vdermal
RBGVingesuon (me/L)= eErEDeCE:
W LU S woro
Where:
Site Emplovee Construction Worker
TCR= Target Cancer Risk 1.00E-06 1 .00E-06
BW= Body Weight 70 kg 70 kg
EF= Exposure Frequency 250 davsiyr 250 days/yr
ED= Exposure Durauon 25 vr S yr
CSFo= Oral Cancer Slope Factor chemical specific hemical specifi
AT= Averaging time 70 yr 70 yr
IRw= Ingesuon Rate Water 1 L/day 1 Liday
. . _ TCR*BW*AT
RBGVinhalation (mg/L.) K*Rar*EF-ETED"(1/24)" CSFi
Site Emplovee Construction Worker
TCR= Target Cancer Risk NA 1.00E-06
BwW= Bodv Weight NA 70 kg
AT= Averaging ume NA 70 yr
CSFi= Inhalation Cancer Slope Factor NA chemical specific
IR air= Inhalation Rate Ar NA 20 m3/dav
= Volatihzation Factor NA 0.5 Um’
ET= Exposure Time NA 0.167 hrs/day
EF= Exposure Frequency NA 250 davsivr
AT= Averaging tyme NA 70 vr
ED= Exposure Duration NA 5 vr
RBGVdermal (mg/L} TCR*"BW*AT
Organics= 2*Kp"EF"EV'*0.001 "(CSFa)"SSAa*ED"(6*T*tevent)3.1412)!?
Site Employee Construction Worker
TCR= Target Cancer Risk NA 1.00E-06
Bw= Bodv Weight NA 70 kg
AT= Averaging tme NA 70 yr
Kp= Permeabitity Constant NA chermcal specific
CSFa= Dermal Cancer Siope Factor NA chemical specific
SSA= Skin Surface Area NA 19,400 cm?
EV= Events per dayv NA | per day
EF= Exposure Frequency NA 250 daysiyr
AT= Averaging time NA 70 yr
ED= Exposure Duration NA 5 vr
T= Lag Tume NA chemical specific
tevent Exposuse tume NA chemical specific
RBGVdermal (mg/L) TCR"BW=AT
Inorganics= Kp*EF*EV*0 001"t event™(CSFa)*SSAa"ED
Site Emplovee Construction Worker
TCR= Target Cancer Rsk NA 1 OOE-06
BW= Bodv Werght NA 70 ke
AT= Averaging ume NA 70 v
Kp= Permeabilnty Constant NA chemical specific
CSFa= Dermal Cancer Slope Factor NA chemical specific
SSA= Skin Surface Area NA 19.400 cm’
Ev= Events per day NA 1 _per dav
EF= Exposure Frequency NA 250 daysivr
AT= Averaging tyme NA 0w
ED= Exposure Duration NA 5y
tevent Exposure tune NA chemical specific

12/15/00, 1:05 PM




‘Water Non-Cancer Risk Based Guideline Values (RBGYV) are calculated by the following equation
for Nonradiclogical Chemicals.
1

RBGVToal (mg/L)= 1/RBGVmngestion ~ 1/RBG Vinhalauon + URBG Vdermal
s _ THI*"AT*BW
RBGVingestion (me/L.) Rw-EF~ED*(1/RiDo)
Where
Site Emplovee Construction Worker
THI= Target Hazard index 1 1
Bw= Body Weight 70 kg 70 kg
EF= Exposure Frequency 250 davsivr 250 davs/vr
ED= Exposure Duration 25 vr S vr
RiDo= Oral Reference Dose Factor cherical specific chemical specific
AT= Averaging tume 25 wr Sy
Rw= Ingesuion Rate Water 1 L/day 1 Lidav
i i THI*BW*AT
RBGVirhalation (mg/L.} K-Rai-EF*ET-ED~(1/24)~(1/RDY
Site Employee Construction Worker
THI= Target Hazard Index NA i
BW= Body Weight NA 70 kg
" |AT= Averaging ime NA 70 vr
RiDi= Inhalation Reference Dose Factor NA chemical ific
IR air= Inhalation Rate Air NA 20 m3/day
K= Valatihizauon Factor NA 0.5 ¥m’
ET= Exposure Tune NA 0.167 hry/day
EF= Exposure Frequency NA 250 daysivr
AT= Averaging tume NA S yr
ED= Exposure Duration NA 5 vr
RBGVdermal (mg/L) THI*"BW*AT
Organics= 2*Kp*EF"EV~0 001 *(1/R{Da)*SSAa*ED*(6* T tevent/3.1412)"?
Site Emplovee Construction Worker
= Target Hazard Index NA 1
BW= Bodv Weight NA 70 kg
AT= Averaging tume NA 70 yr
Kp= Permeabilitv Constant NA chemical specific
RiDa= Dermal Reference Dose Factor NA chemical specific
SSA= Skin Surface Area NA 19.400 cm’
EV= Events per day NA 1 per dav
EF= Exposure Frequency NA 250 daysivr
AT= Averaging tume NA 70 yr
ED= Exposure Duration NA 5 vr
= Lag Tume NA chemical specific
tevent Exposure tume NA chemical specific
RBGVdermal (mg/L) THI*BW*"AT
Inorganics= Kp"EF*EV®0.00! "t event*(1/RfDa)*SSAa"ED
Site Emplovee Construction Worker
THI= Target Hazard index NA ]
BW= Bodv Weight NA 70 ke
AT= Averaging time NA 70 vt
Kp= Permeabiiny Constant NA chemical specific
RfDa= Dermal Reference Dose Factor NA chemical specific
SSA= Skin Surface Area NA 19.400 cm’
EV= Events per dav NA 1 per day
EF= Exposure Frequency NA 250 davsiyr
AT= Averaging time NA 70 vt
ED= Exposure Durauon NA S wvr
tevent Exposure time NA chemical specific

12/15/00, 1:05 PM




Water Cancer Risk Based Guideline Values (RBGYV) are calculated by the following equstion for

Radiolnuclides
v )= TCR
RBGVingestion (pCVL) Rw*EF-ED"CSFo
Where:
Site Emplovee Construction Worker
TCR= Target Cancer Risk 1.00E-06 1.00E-06
EF= Exposure Frequency 250 dayw/yr 250 days/yr
ED= Exposure Duration 25 vr Sy
CSFo= Oral Cancer Slope Factor |chermucal specific chemical specific
Rw= Ingestion Rate Water 1 L/day 1 L/day

For tntium dermal and inhaiation paihways are

12/15/00, 1:05 PM

RBGVTotal (mg/L)=

P TR NPTy
aI35 EVEIUALES 13

A for swntar and 14

1

T water and total tritium i cal

1/RBGVingesuon ~ 1/RBGVinhalation + VRBGVdermal

RBG Vingestion same as above for all radionuclides

RBGV tritium inhalation TCR
(pCiL)= IRa*EF*ED*ETs"CF1*CFt"M"CSFi

Site Employee Construction Worker
TCR= Target Cancer Risk NA 1.00E-06
EF= Exposure Frequency NA 250 days/yr
CFl= Conversion Factor mass of water NA 1/1000 L/g
CFt= Conversion Factor for ume NA 1/24 day/hrs
ETs= Exposure Time shower NA .167 hr/day
ED= Exposure Duration NA S yr
M= A Mass conc of water in shower NA 66.96 g/m’
CSFi= Inhalation Cancer Siope Factor NA chemical specific
IRa= Ingesuion Rate Awr NA 20 m’hr/day

RBGVdermal (pCimg/L) ICR
tritium= Kp*EF*1000*ETs*(CSFa)*SSA*ED

Site Emplovee Construction Worker
TCR= Target Cancer Risk NA 1.00E-06
Kp= Permeability Constant NA 1.50E-05
CSFa= Dermal Cancer Slope Factor NA h | specific
Ssa= Skin Surface Area NA 19.400 em’
EF= Exposure Freguency NA 250 davsivr
ETs= Exposure Tume shower NA 167 hr/dav
ED= Exposure Duration NA 5 yr

3




{ TOXICITY VALUES FOR GROUNDWATER GVS
RfD (mg/kg/day) CSF (kg-day/mg)

Constituent Oral Adjusted Inhalation Oral Adjusted Inhalation
Organics RfDo RfDa RIDi CSFo CSFa CSFi
1,1,1,2-Tetrachloroethane 3.0E-02 3.00E-02 3.0E-02 26E-02 2.60E-02 2.6E-02
1,1,2,2-Tetrachloroethane 6.0E-02 6.00E-02 6.0E-02 2.0E-01 2.00E-01 20E-0i
1,1,1-Trichloroethane 3.5E-02 3.50E-02 2.9E-0l NA NA NA
1,1,2-Trichloro-1,2,2trifluoroethane ~ 3.00E+01 3.00E+01 8.57E+00 NA NA NA
cis-1,2-Dichloroethylene 1.0E-02 1.00E-02 2.3E-01 - - -
Inorganics
Aluminum 1.0E+00 NA 1.4E-03 - - -
Boron 9.0E-02 9.00E-02 5.7E-03 - - -
Chromium (VI) 3.0E-03 7.50E-05 NA - - 29E+02
Cobalt 6.0E-02 6.00E-02 5.7E-06 - - -
Copper 3.7E-02 NA NA - -- -
Molybdenum 5.0E-03 NA NA - e -
Selenium 5.0E-03 5.00E-03 5.7E-05 - - -
Thallium and compounds (as thallium 8.0E-05  8.00E-05 NA - — -
Tin 6.0E-01 6.00E-0! NA - - -
Radionuclides External
Americium-241 NA NA NA 3.28E-10 3.85E-08 4.59E-09
Bismuth-210 NA NA NA 7.29E-12 5.12E-11 0.00E+00
Radium-228+D NA NA NA 4.79E-10 9.78E-08 9.48E-06
Strontium-85 . NA NA NA 1.40E-12 1.14E-12 [ .54E-06
Strontium-90 NA NA NA 4.09E-11 5.94E-11 (.00E+00
Thorium-227 NA NA NA 4.04E-11 431E-09 1.70E-07
Thorium-228 +D NA NA NA 231E-10 9.68E-08 6.20E-06
Thorium-230 *** NA NA NA 1.34E-09 238E-08 6.74E-06
Thorium-232 +D NA NA NA 5.12E-10 1.17E-07 9.48E-06
Uranium-238 +D NA NA NA 1.43E-09 5.08E-08 7.01E-06

4% ¥ Not calculated for GVs because under review



Groundwater Guideline Values for Coustruction Worker at DOE Mound

[ CANCER EFFECTS ] [ NON-CANCER EFFECTS |
Route-Specific RRSs (ing/L.) Cancer Route-Specific RRSs (mg/1.) Non-Cancer Non-Cancer
Constituent GV Oral Dermal  Inhalation Weight Of GW GV Oral Denmal  Inhalation GWQaVvs 1/10GW Vs
Evidence  (TRC-06) me/L. mg/L.
(RRSo) _ (RRSd)  (RRSix RRSc (RRSo)nc_ (RRSd)nc_ (RRSinc
Inorganics (mg/1.)
Alumunum 1.0E+01 - NA NA - 10E+02  S5.3E+03 - 1.0E102 1.0E 101
Boron 9 0E-01 - NA NA .- 92100  4.7E102 . 9.0E 100 9 0KE-01
Chromium (VD J0E-02 NA A JIE-01  1.6E401 3 OE-01 30102
Cobalt 6 0K.01 NA  NA 61E100  3.2E102 - 6 0E 100 6 0KE-0}
Copper 4 0k-01 NA b A41E+00  21E+02 - 4 0E100 4.0E-01
Molybdenwn S0i02 NA NA S1E-00 26Et0l --- 5 0E-01 5.0E-02
Selennun S 015-02 NA D S1E-01 2 6E401 --- 5 OK-01 5.0£-02
Thalhum and componnds (as thallnm 8 0K-04 NA NA 8 2E-03 4 2E-00 .- 8 0E-03 8 OE-04
Twn 6OEO0 NA NA - 6 1E+01 3 2E+03 - 6.0E+01 6.08100
Organics (mg/1.)
1.1.1.2-Tetrachloroethane S1E-02 S SE-02 79E-08 C SAE-02 31EH00 - 4 4E+100 2.9E+00 2.9E-01
1.1,2.2-Tetrachloroethane 3 OE-03 7 2E-03 S3E-03 10E-01 D 3.0E-03 61E+00 4.5E+00 8.B8E+0I 2.5E+100 2.5E-01
1,1,1-Trichloroethane 1 BE-01 NA ‘NA NA D NA 3.6E400 3.6E+00 4.3E+02 1.8E+00 1 8E-01
1.1.2-Trichloro-1,2, 2irifluoroethane 2 SE+02 NA NA NA NA 3.1E+03 - 1.3E+04 2.5E+03 25E402
cis-1,2-Dichloroethylene 1 0E-01 D 1.0E+00 --- - 1.0E+00 1.0E-01
Radionuclides (pCi/l.)
Americium-241 2.4E+00 24E+00 NA NA 2.4E+00 NA NA NA
Bismuth-210 1 1E+02 1.1E+02 NA NA 1.1E+02 NA NA NA
Radium-228+D) 1 7E+00 1.7E+00 NA NA 1.7E+00 NA NA NA
Strontium-85 ’ STE+Q2 S.7E+02 NA NA 5. 7E+02 NA NA NA
Suontium-90 1 4E+0) 1.4E+01 NA NA 1.4E401 NA NA NA
Thonum-227 2.0E+01 2.0E+01 NA NA 2.0E+0) NA NA NA
Thorium-228+D 3. SE+00 3.5E+00 NA NA 3. SE+00 NA NA NA
Thorium-230+D 6.0E-01 6.0E-01 NA NA 6.0E-0} NA NA NA
Thorium-232+D) | 6E+00 1.6E+00 NA NA 1.6E+00 NA NA NA
Uranium-238+D 5.6E-01 5.6E-01 NA NA 5.6E-01 NA NA NA
mg'kg milligrams/kilograms
NA Not applicable

RRS Risk Reduction Standard



Groundwater Guideline Values for Site Employee at DOE Mound

RRS

Risk-Reduction Standard

I CANCER EFFECTS NON-CANCER EFFECTS ]
Route-Specific RRSs (mg/1.) Cancer Route-Specific RRSs (mg/1.) Non-Cancer 1710
Constituent GvY Oral Dermal  Inhalation Weight Of GW GV Oral Dermal  Inhalation W RRE GV 1]
» Evidence (TRC-06) mg/l. mg/L

Organics (mg.L) (MSCo)e (MSCd)e (MSCi)x (MSCo)nc  (MSCd)nc  (MSCi)nc .

© 1,1,1,2-Tetrachlorocthane 1.1E-02 1.1E-02 NA NA C 1.1E-02 3J.IE+00 NA NA 3IE100 3.1E-01
1,1,2,2-Tetrachlorocthane 1.4E-03 1.45-03 NA NA D 1.4):-03 6.1E+00 NA NA 6.1E+00 6.1E-01
1.1,1-Trichloroethane 3.6E-01 NA NA NA D NA J6E00 NA NA 3.6E100 3.6E-01
1.1,2-Trichloro-1,2, 2trifluorocthane k02 NA NA NA NA JAE+03 NA NA 3.1E+03 3.1E+02
cis-1,2-Dichlorocthylenc 1.0E-01 NA NA D - 1.0E 100 NA NA 1.0E+100 1.0E-01
Inorganics (mg/l.)
Aluminum 1.0E 01 NA NA NA .- 1.0E+02 NA NA 1.0E+02 1LOE+01
Boron 9.2E-01 .- NA NA NA .e- 9.2E+00 NA NA " 9.2E+00 9.2E-01
Chromium (VI) 31E-02 -- NA NA A - 3.1E-01 NA NA 3.1E-01 31E-02
Cobalt 6.1E-01 - NA NA NA .- 6.1E+400 NA NA 6.1E+00 6.1E-01
Copper 4.1E-01 - NA NA D - 4.1E+00 NA NA 4.1E+00 4.1E-01
Molybdenum S.1E-02 - NA - NA NA - S.1E-01 NA NA 5.1E-01 5.1E-02
Sclenium S.1E-02 - NA NA D --- S.1E-01 NA NA 5.1E-01 5.1E-02
Thatlium and compounds (as thallium chlond 8 2E-04 .- NA NA NA .- 8.2E-03 NA NA 8.2E-03 8.2E-04
Tin 6.1E+00 NA NA NA - 6.1E+01 NA NA 6.1E+01 6.1E+400
Radionuclides (pCi/L.)
Americium-241 4.9E-01 4.9E-01 NA NA 4.9E-01 NA NA NA NA
Bismuth-210 2.2E+01 . 2.2E+01 NA NA 2.2E+01 NA NA NA NA
Radium-228+D 3.3E-01 3.3E-01 NA NA 3.3E-01 NA NA NA NA
Strontium-85 1.1IE+02 L1E+02 NA NA 1.1E+02. NA NA NA NA
Strontium-90 3.9E+00 3.9E+00 NA NA 3.9E+00 NA NA NA NA
Thonum-227 4.0E+00 4.0E+00 NA NA 4.0E+00 NA NA NA NA
Thorium-228 +D 6.9E-01 6.9E-01 NA NA 6.9E-01 NA NA NA NA
Thorium-230+D 1.2E-01 1.2E-01 NA NA 1.2E-01 NA NA NA NA
Thorium-232 +D 3.1E-01 3.1E-01 NA NA 3.1E-01 NA NA NA NA
Uranium-238 +1) 1.1E-01 1.1E-01 NA NA 1.1E-01 NA NA NA NA
mgkg milligrams/kilograms
NA Not applicable
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Table 1 Initial Identification of Current and Future Soll Constituents of Potential Concern for the Construction Worker Scenario in Parcel 3

(Maximum Detected Values Compared to Bglckground and Risk-Based Guldeline Values

CAS "Chemical Minimum Maximum Units Location Detection | Concentration Jirax:kground Construction Reference
Number Concentration | Concentration of Maximum | Frequency Used for Value Risk-Based GV COPC?
i Concentration Screening Risk-Based GV
(depth in f})
etals
7440-43-9 Cadmium 0.09 0.75 mg/kg G4 (16) 132-144 0.75 2.1 21.0¢ a NO:2,3.
7440-47-3 Chromium** 0.98 26.00 mg/kg X10 (16) 150-297 26.00 20 63.90 ac NO:3
7439-92-1 Lead 3.60 41,70 mg/kg X1(8) 144-144 41.70 48 NO:2
7440-02-0 Nickel 4.10 64.10 mg/kg D3 (12) 144-144 64.10 32 430.00 a NO3
Volatile Organic Compounds
1,1,2 Trichloro-1,2,2- . 141
76-13-1 trifluorocthane 141 1.41 ug/kg 607 (0) 1-10 - 640000000.00 ac NO:3
78-93-3 2-Butanone 3.33 28.13 ug/kg 603 (0) 10-10 28.13 930000.0¢ b NO:3
67-64-1 Acetone 12.59 142.36 ug/kg 603 (0) 9-10 142.36 2100000.0¢ a NO:3
100-41-4 Ethylbenzene 18.01 18.01 ug/kg 602 (0) 1-10 18.01 48.00 b NO:3
75-09-2 Methylene Chloride 8.07 20.24 ug/kg 602 (0) 10-10 20.24 100000.0¢ c NO:3
79-34-5 Tetrachloroethene 2.94 2.94 ug/kg 602 (0) 1-10 2.94 210000.00 a NO:3
108-88-3 Toluenc 1.33 23.44 ug/kg 602 (0) 3-10 23.44 25000.00 b NO:3
1330-20-7 Xylenes, Total 76.99 76.99 ug/kg 602 (0) 1-10 76.99 43000000.00 a NO:3
fRadionuclides

7440-34-8 Actinium-227 0.07 0.54 pCi/g PRS99/100  |40-139 0.54 1.00 d NO:3
14596-10-2  |Americium-241 0.02 0.15 pCi/g PRS99/100 |8-166 0.15 4.95 d NO:1
10045-97-3  [Cesium-137 0.02 0.50 pCilg S011(0)  |54-165 0.50 0.42 0.46 d YES
7440-48-4 Cobalt-60 0.02 0.06 pCi/g PRS99/100 .[9-165 0.06 0.10 d NO:3
14255-04-0 Lead-210+D * 0.47 2.99 pCi/g 4459 (0) 70-145 299 1.2 1.65 d e YES
13981-16-3  [Plutonium-238 0.02 34.80 pCilg 602 (0) 36-177 34.80 0.13 5.50 d YES
13981-16-3  |Plutonium-239/240 0.01° 0.31 pCi/g 602 (0) 5-24 0.31 0.18 5.50 d NO:3
13966-00-2  |Potassium-40 3.70 31.20 pCi/g 601 (0) 24-24 31.20 37 NO:22
13982-63-3  |Radium-226 0.40 3.53 pCi/g 4444 (0) 142-164 3.53 2 0.14 d YES
14274-82-9  |Thorium-228+D 0.44 0.95 pCi'g D1 (8) 24-24 0.95 1.5 0.16 de NO:2
14269-63-7 | Thorium-230 0.40 10.10 pCig X5 (8) 145-156 10.10 1.9 f " YES
7440-29-1  |Thorium-232+D 0.17 447 pCig C0004 (3) 155-175 4.47 1.4 0.10 de YES
13966-29-5  |Uranium-234 0.16 0.37 pCi/g X5 (8) 13-13 0.37 1.1 37.50 d NO:2,3
15117-96-1 Uranium-235 0.02 0.03 pCi/g | PRS99/100 (12) | 2-13 0.03 0.11 3.35 d NO:2,3
7440-61-1 Uranium-238+D 0.18 0.34 pCi/g X5 (8) 13-13 0.34 1.2 0.12 dc NO:2

a= 1/10th HI for ingestion

b= 1/10th HI for ingestion + inhalation
¢= 10" cancer risk for ingestion

d= 10" cancer risk for ingestion + inhalation + external

¢ = Risk-Based Guideline Values calculated using the methodology, equations, and parameters presented in Mound Screening GV 3/97, calculations presented in Appendix C

CAS= Chemical Abstract Service
COPC= Constituent of Potential Concern
GV= Mound Risk Based Guideline Value
** the chromium data set includes Cr-Ill and Cr-VI measurements
* Lead-210 background value is based upon its parent uranium-238 background value.

228/01 1:25 PM

NO:1 - <5% Detects
NO:2 - <Background

NO:3 - < Risk-Based Guideline Value

NO:2,3 - <Background and Risk-Based Guideline Value
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Table 2 Final Identification of Current and Future Soil Constituents of Potential Concern for the Construction Worker
round Values)

Scenario in Parcel 3 (Exposure Point Concentration Compared to Back;

CAS Chemical Minimum Maximum Units Location Detection | 95 Percent | Concentration |Background
Number Concentration | Concentration of Maximum | Frequency ucL Used for Value coprC
’ Concentration Screening for RRE
(depth in ft)

Radionuclides
10045-97-3 Cesium-137 0.02 0.50 |pCi/g SOt1 (0) 54-165 0.07 0.07 0.42 NO
14255-04-0  [Lead-210+D* 0.47 299 |pCilg 4459 (0) 70-145 0.85 0.85 1.2 NO
13981-16-3 Plutonium-238 0.02 3480 |pCi/g 602 (0) 36-177 67.20 34.80 0.13 YES
13982-63-3 Radium-226 0.40 3.53 pCilg 4444 (0) 142-164 1.48 1.48 2 NO
14269-63-7 Thorium-230 0.40 10.10 pCi/g X5(8) 145-156 1.27 1.27 1.9 NO
7440-29-1 Thorium-232+D 0.17 447  |pCi/g C0004 (3) 155-175 0.75 0.75 14 NO

CAS = Chemical Abstract Service

COPC = Constituent of Potential Concern

NO < Background

RRE = Residual Risk Evaluation
UCL = Upper Confidence Limit
* Lead-210 background value is based upon its parent Uranium-238 background value.




Table 3 Initial Identification of Current and Future Soil Constituents of Potential Concern for the Site Employee Scenario in Parcel 3
(Maximum Detected Values Com

pared to Background and Risk-Based Guideline Values)

CAS Chemical Minimum Maximum Units| Location [ Detection| Concentration | Background Reterence
Number Concentration Concentration of Maximum |Frequency Used for Value Site Employee Risk| Risk-Based GV Initial
Concentration Screening Based GV COPC
(depth in ft) '
Volatile Organic Compounds
1,1,2 Trichloro-1,2,2- :
trifluoroethane 1.41 1.41 ug/kg 607 (0) 1-10 1.41 6100000000.00 a,e NO:3
78-93-3 2-Butanone 3.33 28.13 ug/kg 603 (0) 10-10 28.13 930000.00 b NO:3
67-64-1 Acetone 12.59 142.36 ug/kg 603 (0) 9-10 142.36 20000000.00 a NO:3
100-41-4  [Ethylbenzene 18.01 18.01 ug/kg 602 (0) 1-10 18.01 48.C0 b NO:3
75-09-2 Methylene Chloride 8.07 20.24 ug/kg 602 (0) 10-10 2024 100000.C0 c NO:3
79-34-5 Tetrachiorocthane 2.94 294 ug/kg 602 (0) 1-10 294 2000000.00 b NO:3
108-88-3  |Toluene 1.32 23.44 ug/kg 602 (0) 3-10 23.44 25000.00 b NO:3
1330-20-7 |[Xylenes, Total 76.90 76.90 ug/kg 602 (0) 1-10 76.90 410000000.00 a NO:3
Radionuclides

7440-34-8 |Actinium-227 0.07 0.54 pCi/g | PRS99/100 | 40-139 0.54 1.10 d NO:3
14596-10-2 | Americium-241 0.02 0.15 pCi/g 1 PRS99/100 8-142 0.15 9.20 d NO:3
10045-97-3 |Cesium-137 0.02 0.50 pCi/g SO011 (0) 53-142 0.50 0.42 0.42 d YES
7440-48-4 [Cobalt-60 0.02 0.06 pCi/g | PRS99/100 9-142 0.06 0.09 d NO:3
14255-04-0 |Lead-210+D* 047 2.99 pCilg 4459 (0) 70-145 299 1.2 320 d.e NO:3
13981-16-3 |Plutonium-238 0.02 34.80 pCi/g 602 (0) 28-160 34.80 0.13 11.00 d YES
PU-239/240{Plutonium-239/240 0.01 0.31 pCi/g 602 (0) ' 5-10 031 0.18 10.00 d NO:3
13966-00-2 |Potassium-4() 16.80 31.20 pCilg 601 (0) 10-10 31.20 37 NO:2
13982-63-3 [Radium-226 040 - 3.53 pCilg 4444 (0) 119-141 3.53 2 0.13 d YES
14274-82-9 [Thorium-228+D 0.60 0.82 pCi/g 601 (0) 10-10 0.82 1.5 0.13 d,e NO:2
14269-63-7 | Thorium-230 0.40 6.09 pCi/g 4442 (0) 131-142 6.09 1.9 t YES
7440-29-1 |Thorium-232+D 0.17 271 pCi/g | PRS99/100 | 139-158 271 1.4 0.09 d,e YES

a= 1/10th HI for ingestion

b= 1/10th HI for ingestion + inhalation

= 10" cancer risk for ingestion

d= 10" cancer risk for ingestion + inhaiation + external

02/28/2001 12:26 PM

NO:1 - <5% Detects
-NO:2 - <Background Value

NO:3 - < Risk-Based Guideline Value

NO:2,3 - <Background and Risk-Based Guideline Value
e= Risk-Based Guideline Values calculated using the methodology, equations, and parameters presented in Mound Screening GV 3/97
The calculations for new or revised GVs are presented in Appendix C.
CAS = Chemical Abstract Service
COPC = Constituent of Potential Concern
GV = Guideline Value
* Lead-210 background value is based upon its parent Uranium-238 background value.
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Table 4 Final Identification of Current and Future Soil Constituents of Potential Concern for the Site Employee
Scenario in Parcel 3 (Exposure Point Concentration Compared to Background Values)

CAS

Chemical Minimum Maximum Units|  Location  [Detection | 95 Percent ] Concentration | Background CcOopPC
Number Concentration Concentration of Maximum [Frequency] UCL Used for Value tor RRE
Concentration Screening
(depth in ft) (EPC)
Radionuclides
10045-97-3 {Cesium-137 0.02 0.50 pCi/g S011 (0) 53-142 0.05 0.05 0.42 NO
13981-16-3 Plutonium-238 0.02 34.80 pCi/g 602 (0) 28-160 2820 28.20 0.13 YES
13982-63-3 |Radium-226 0.40 3.53 pCi/g 4444 (0) 119-141 1.48 1.48 2 NO
14269-63-7 | Thorium-230 0.40 6.09 pCi/g 4442 (0) 131-142 127 1.27 1.9 NO
7440-29-1 |Thorium-232+D 0.17 2.71 pCi/g| PRS99/100 | 139-158 0.73 0.73 1.4 NO

CAS - Chemical Abstract Service

COPC - Constituent of Potential Concern

EPC - Exposure Point Concentration

NO <Background Value

UCL - Upper Confidence Limit
RRE - Residual Risk Evaluation
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Table 5 Initial Identification of Current Groundwater Constituents of Potential Concern for the Construction Worker Scenario '
(Maximum Detected Values Compared to Background and Risk-Based Guideline Values) :
Chemical Minimum Maximum Units | Detection | Concentration | Background Construction Reference
Concentration | Concentration Frequency |  Used for Value Worker Risk- Risk-Based GV Initial
Screening Based GV COPC
and Risk
Inorganics
Aluminum 67.91 148.00 | ug/L 7-29 148.00 37.523 10200 af NO:3
Antimony 28 40.20 | uglL 5-29 40.20 0.578 4.1 a YES
Barium 75 115.00 | ug/lL 27-29 115.00 310.209 710 a NO:2,3
Cadmium 4.6 7.70 | ug/L 6-32 71.70 5.1 YES
Calcium 94300 126000.00 ug/L 33-33 126000.00 111110.664 NO:4
Chromium (assume all VI) 18.3 2491 ug/L 6-32 24.91 6.076 30 af NO:3
Copper 1.6 593.00 | ug/L 22-32 593.00 1.167 409 af YES
ron 18.8 1890.00 | ug/L 14-31 1890.00 4064.888 NO:2
Lead 3.4 40.00 | ugl 5-32 40.00 10.05 YES
Lithium 29 290 | uglL 4-10 2.90 55.7 NO:2
Magnesium 29100 39600.00 | ug/L 32-32 39600.00 40428.111 NO:2
Mangancse 28 224.00 ug/L 30-32 224.00 229.568 51 a NO:2
Motybdenum 1.6 270 | ug/L 5-10 2.70 5.597 NO:2
[INickel 2.1 27.10 | uglL 5-32 27.10 34.957 200 a NO:2,3
Potassium 2390 3761.00 | ug/L 27-33 3761.00 4461.063 NO:2
Sclenium 1.5 1.50 | ug/L 1-32 1.50 NO:1
Silver 16.9 2420 | ugL 6-29 24.20 51 a NO:3
Sodium 46600 84200.00 | ug/L 32-32 84200.00 62425.563| . NO4
Thallium 24 240 | ugl 1-29 2.40 NO:1
Tin 8.7 8.70 | uglL 1-10 8.70 34.382 NO:2
Vanadium 3.9 14.60 | ug/L 12-29 14.60 17.1 71 a NO:2,3
Zinc . 4.5 57.70 | ug/L 10-32 57.70 119.6 3100 a NO:2,3
Volatile Organic Compounds }
1,1, 1-trichloroethane 0.30 330 | ugl 79-193 3.30 0.668 180.00 af NO:3
1,1,2 trichloro-1,2,2-trifluorocthane 2.00 34.00 | ug/L 13-18 34.00 250000.00 af NO:3
1,1-Dichlorocthane 2.50 3.50 | ugL 2-191 3.50 950.00 a NO:1
1,1-Dichloroethene 1.70 1.70 | ugL 1-193 1.70 R . NO:1
1,2-cis-Dichloroethene 0.47 4.00 | uglL 103-159 4.00 0.999 100.00 b, f NO:3
1,2-trans-Dichlorocthene 0.50 3.00 | ug/L 8-195 3.00 200.00 b NO:1
1,3-cis-Dichloropropene 0.50 1.20 ug/L 2-195 1.20 NO:1
2-Butanone 7.00 41.00 | ugl 3-12 41.00 5300.00 a NO:3
Acctone 1.00 12.00 ug/L 6-12 12.00 1000.00 a NO:3
Bromodichloromethane 2.20 3.70 ug/L 2-193 3.70 4.50 d NO:21
Chloroform 0.50 5.40 ug/L 9-197 5.40 0.516 24.00 d NO:1
Dichloromethane 3.00 13.00 ug/L 8-195 13.00 38.00 d NO:1
Ethylbenzene 0.50 0.60 | ug/L 2-197 0.60 69.00 a NO:1
Tetrachloroethene 0.15 220 | ugL 109-196 2.20 12.00 a NO:3
Toluene 0.60 1.50 ug/L 4-197 1.50 150.00 a NO:1
Trichlorocthene 0.47 590 | ug/L 176-197 5.90 15.00 d NO:3
Trichlorofluoromethane 2.20 2.50 ug/L 2-188 2.50 2200.00 a NO:1
Xylenes, Total 0.60 3.60 ug/L 8-190 3.60 20000.00 b NO:1
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Table 5 [nitial kdentification of Current Groundwater Constituents of Potential Concern for the Construction Worker Scenario

(Maximum Detected Values Compared to Background and Risk-Based Guideline Values)
Chemical Minimum Maximum Units | Detection | Concentration | Background . Reference
Concentration | Concentration Frequency Used for Value &z‘:;:::::': Risk-Based GV Initial
Screening Based GV CcorC
and Risk
Radionuclides
Actinium-227 0.50 0.50 | pCi/L 1-10 0.50 1.30 c NO:3
Americium-241 0.03 0.03 | pCilL 1-9 0.03 0.139 2.40 c NO:2.3
Bismuth-210 0.11 0.39 | pCilL "’ 2-19 0.39 110.00 c f NO:3
Plutonium-238 0.01 0.25 | pCi/L 8-48 0.25 © 0.087 2.70 c NO:3
Plutonium-239/240 0.002 2.00 | pCi/L 6-20 2.00 0.125 2.50 c NO:3
Radium-226 - 010 0.52 | pCi/lL 6-19 0.52 0.996 2.70 c NO:2.3
Strontium-85 25.00 25.00 | pCi/L 1-2 25.00 ~570.00 ¢t NO:3
Strontium-90 0.50 0.50 | pCi/L. 3-19 0.50 0.975 14.00 c NO:23
Thorium-227 0.01 0.10 | pCi/l. 8-14 0.10 19.801 - e f NO:3
Thorium-228+D 0.0 2.17 | pCilL 14-35 2,17 0.779 3.50 c.f NO:3
Thorium-230 0.01 ~1.99 | pCi/lL 11-32 1.99 (] YES
Thorium-232+D 0.0025 0.10 | pCi/l. 8-33 0.10 0.314 1.60 c.f NO:2.3
Tritium 110.00 7200.00 | pCi/l 112-128 7200.00 1485.47 11000.00 [y NO:3
Uranium-233/234 0.17 0.36 | pCi/lL '30-30 0.36 18.00 c NO:3
Uranium-234 0.20 8.14 | pCi/l 14-19 8.14 0.792 18.00 c NO:3
Uranium-235 0.10 2.30 | pCi/lL 23-43 2.30 0.814 17.00 c NO:3
Uranium-238+D 0.13 8.25 | pCi/lL 41-48 8.25 0.688 0.56 c I YES

COPC - Constituent of Potential Concern

GV - Guideline Values

a= 1/10th HI for ingestion + inhalation + dermal
b= 1/10th HI for ingestion

¢= 10" cancer risk for ingestion

£ . . . P .
d= 107 cancer risk for ingestion + dermal + inhalation

e= 10" cancer risk for ingestion + inhalation + external
f= New Risk-Based Guideline Values calculated according to Mound GV 3/97 methodology
g = Guideline Value is under review '

The calculations for updated GVs are presented in Appendix C.

NO:1 - <5% Detects

NO:2 - <Background Value
NO:3 - < Risk-Based Guideline Value
NO:2,3 - <Background and Risk-Based Guideline Value

NO:4 - Essential Nutrient




Tabte 6 Final ldentification of Current Groundwater Constituents of Potential Concern for the Construction Worker Scenario
(Exposure Point Concentration Compared to Background Values)

Chemical Minimum Maximum Units | Detection | 95 Percent |Concentration | Background
Concentration Concentration Frequency ucCL Used for Value COoPC
Screening for RRE
EPC

Inorganics

Antimony 2.8 "40.20 ug/L 5-29 80.30 40.20 0.578 YES

Cadmium 46 7.70 ug/L 6-32 525 5.25 YES

Copper 1.6 593.00 ug/L 22-32 2270 22.70 1.167 YES

Lead 34 40.00 ug/L 5-32 7.28 7.28 10.03 NO

Radionuclides

Thorium-230 0.01 - 1.99 pCi/l 11-32 1.25 1.25 YES

Uranium-238+D 0.13 8.25 pCi/L 41-48 047 047 0.683 NO

COPC= Constituent of Potential Concern

EPC= Exposure Point Concentration, minimum of 95% UCL or maximum detected concentration
NO <Background Value

RRE= Residual Risk Evaluation

UCL= Upper Confidence Limit

02/28/2001 12:34 PM 1
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‘Table 7 Initial ldentification of Current Groundwater Constituents of Potential Concern for the Site Employce Scenario
(Maximum Detected Values Compared to Background and Risk-Based Guideline Values)

Chemical Minimum Maximum Units | Detection| Concentration Background Site
. , Reference L
Concentration Concentration Frequency Used for Value Employee Risk-Based Initial
Screening and ) Risk-Based GV coprC
Risk GV

Inorganics
Aluminum 67.91 148.00 | wg/L 7-29 148.00 37.523 10000.00 ad NO:3
Antimony 2.8 40.20 ] ug/L 5-29 40.20 0.578 4.10 a YES
Barium 75 115.00 | ug/L | 27-29 115.00 310.209 720.00 a NO:23
Cadmium 4.6 7.70 | ug/L 6-32 7.70 5.10 a YES
Calcium 94300 126000.00 | ug/. | 33-33. 126000.00 111110.664 NO:4
Chromium (assume all is VI) 18.3 2491 | ug/L 6-32 2491 6.076 31.00 b.d NO:3
Copper 1.6 593.00 { ug/L | 22-32 593.00 1.167 410.00 a.d YES
tron 18.8 1890.00 | ug/L 14-31 1890.00 4064.888 NO:2
Lead 34 40.00 | ug/L 5-32 40.00 10.05 YES
Lithium 29 290 | ug/L 4-10 2.90 55.7 NO:2
Magnesium 29100 39600.00 | ug/L | 32-32 39600.00 40428.111 NO:2
Manganese 2.8 22400 | ug/L { 30-32 224.00 229.568 51.00 a NO:2
Molybdenum 1.6 270 | ug/L 5-10 2.70 5.597 NO:2
Nickel 21 27.10 | wg/L 5-32 27.10 34.957 200.00 a NO:2,3
Potassium 2390 3761.00 | ug/l [ 27-33 3761.00 4461.063 NO:2
Selenium 1.5 1.50 | ug/L 1-32 1.50 NO:1
Silver 16.9 2420 | ug/L 6-29 24.20 51.00 a NO:3
Sodium 46600 84200.00 | up/L 3232 84200.00 62425.563 NO:4
Thallium 24 240 | ug/L 129 2.40 NO:1
Tin 8.7 870 | ug/L 1-10 8.70 34.382 NO:2
Vanadium 3.9 14.60 | ug/L 12-29 14.60 17.1 72.00 a NO:2,3
Zinc 45 57.70 | wg/L 10-32 57.70 119.6 3100.00 ] NO:2,3
Volatile Organic Compounds )
1.1,1-Trichloroethane 0.30 330 | ug/L | 79-193 3.30 0.668 360.00 a, d NO:3
1,1,2 Trichloro-1,2,2-trifluoroethane 2.00 34.00 | ug/l 13-18 34.00 310000.00 a, d NO:3
1,1-Dichlorocthanc 2.50 3.50 ug/l. 2-191 3.50 1000.00 ) NO:1
1,1-Dichloroethene 1.70 1.70 | ug/L 1-193 1.70 NO:1
cis-1,2-Dichloroethene 047 400 | ug/L | 103-159 4.00 0.999 100.00 a, d NO:3
trans-1,2-Dichlorocthene 0.50 3.000 | ug/l.] - 8-195 3.00 200.00 i NO:I
cis-1.3-Dichloropropene 0.50 120 | ug/l. 2-195 1.20 NO: L
2-Butanone 7.00 41.00 | wg/L 3-12 41.00 6100.00 a NO:3
Acctone 1.00 12.00 | ug/l. 6-12 12.00 1000.00 a NO:3
Bromodichloromethane ™ 220 370 { ug/L | 2-193 3.70 4.60 c NO:1
Chloroform 0.50 540 | ug/L | 9-197 5.40 0.516 36.00 c NO:1
Dichloromethane 3.00 13.00 | ug/ | 8-195 13.00 38.00 4 NO:1
Ethylbenzene 0.50 060 | ug/L | 2-197 0.60 1000.00 a NO:1
Tetrachloroethene 0.15 220 | ug/L [ 109-196 2.20 100.00 a NO:3
Toluene 0.60 1.50 | ug/L | 4-197 1.50 2000.00 a NO:1
Trichloroethene 0.47 590 | ug/L { 176-197 5.90 26.00 f NO:3'
Trichlorofluoromethane 2.20 250 | ug/ | 2-188 2.50 3100.00 a NO:1
Xylenes, Total 0.60 3.60 | ug/L 8-190 3.60 20000.00( a NO:1
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Table 7 Initial ldentification of Current Groundwater Constituents of Potential Concera for the Site Employce Scenario
(Maximum Detected Values Compared to Background and Risk-Based Guideline Values)

Chemical Minimum Maximum Units | Detection| Concentration Background Site
. . Refercnce -
Concentration Concentration Frequency Used for Value Employee Risk-Eased Initial
Screening and Risk-Based GV corC
Risk GV
Radionuclides
Actinium-227 0.50 0.50 | pCi/L{ - 1-10 0.50 0.26 c YES
Americium-241 0.03 0.03 | pCi/l. 1-9 0.03 0.139 0.49 [ NO:2.3
Bismuth-210 0.11 0.39 | pCi/l. 2-19 0.39 22.00 cd NO:3
Plutonium-238 0.01 0.25 | pCi/l 8-48 0.25 0.087 0.54 c NO:3
Plutonium-239/240 0.00 2.00 |pCi/L 6-20 2.00 0.125 0.51 c YES
Radium-226 0.10 0.52 | pCi/L 6-19 0.52 0.996 0.54 c NO:2.3
Strontium-85 25.00 25.00 | pCi/L 1-2 25.00 110.00 cd NO:3
Strontium-90 0.50 0.50 | pCi/L 3-19 0.50 0.975 2.90 c NO:2,3
Thorium-227 0.01 0.10. | pCi/L 8-14 0.10 4.00 cd NO:3
Thorium-228+D 0.01 2.17 [ pCi/L| 14-35 2.17 0.779 0.69 cd YES
Thorium-230 0.01 199 |pCi/L| 11-32 1.99 € YES
Thorium-232+D 0.00 0.10 | pCi/lL 8-33 0.10 0.314 0.31 cd NO:2,3
Tritium 110.00 7200.00 | pCi/L | 112-128 7200.00 1485.47 2200.00 c YES
Uranium-233/234 0.17 0.36 |pCi/lL| 30-30 0.36 3.60 c NO:3
Uranium-234 0.20 8.14 | pCi/L| 14-19 8.14 0.792 3.60 c YES
Uranium-235 0.10 230 | pCi/lL| 23-43 2.30 0.814 3.40 c NO:3
Uranium-238+D 0.13 825 |pCi/L} 41-48 8.25 0.688 0.11 cd YES

COPC - Constituent of Potential Concern

GV - Guideline Value

a= 1/10th HI for ingestion

b= 1/10th HI for ingestion of Cr VI
¢= 10” cancer risk for ingestion
d= New Risk-Based Guideline Values calculated according to Mound GV 3/97 methodology
The calculations for new or revised GVs are presented in Appendix C.
¢= Guideline Value is under review

f=10* cancer risk for ingeslién + inhalation

NO:1 - <5% Detects

NO:2 - <Background Value
NO:3 - < Risk-Based Guideline Value
NO:2,3 - <Background and Risk-Based Guideline Value

NO:4 - Essential Nutricnt




02/28/2001 12:37 PM

Table 8 Final Identification of Current Groundwater Constituents of Potential Concern for the Site Employee Scenario
(Exposure Point Concentration Compared to Background Values)

Chemical Minimum Maximum Units | Detection | 95 Percent { Concentration | Background
Concentration Concentration Frequency UCL Used for Value corc
Screening and for RRE
EPC

Inorganics

Antimony 2.8 40.20 ug/L 5-29 80.30 40.20 0.578 YES
Cadmium 4.6 7.70 ug/L 6-32 525 525 YES
Copper 1.6 593.00 ug/L | 22-32 22.70 22.70 1.167 YES
Lead 34 40.00 ug/L 5-32 7.28 7.28 10.05 NO
Radionuclides

Actinium-227 0.50 0.50 | pCi/L 1-10 NC 0.50 YES
Plutonium-239/240 "0.00 200 |pCi/L| 6-20 8.87 2.00 0.125 YES
Thorium-228+D 0.01 2.17 {pCilL| 14-35 105.00 217 0.779 YES
Thorium-230 0.01 199 (pCi/L| 11-32 1.25 1.25 YES
Tritium 110.00 7200.00 |pCi/L| 112-128 | 861.00 861.00 1485.47 NO
Uranium-234 0.20 8.14 | pCi/L| 14-19 NC 8.14 0.792 YES
Uranium-238+D 0.13 825 |pCi/L| 41-48 0.47 0.47 0.688 NO

COPC= Constituent of Potential Concern

EPC= minimum of 95% UCL or maximum detected concentration
NC= Not calculated, less than 20 samples in the data set

NO <Background Value
RRE= Residual Risk Evaluation
UCL= Upper Confidence Limit
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Table 9 lniital Idendfication of Futore Groundwater Constituents of Potential Concern for the Construction Worker Scenario
round and Risk-Based Guldefine Values

(Maximum Detec

ted Concentration Compared to Ba

Chemicel Minimum Maximum Unita | Detection 95 Percent | Concentration | Background .
[ i [ Frequency UL Used for Value w: -:n'kerl M‘Wn. Referencs | COPCY
In Bedrock. in Bedrock in Bedrock Screening Based GV
\Vﬁ[_h; Wells Wells
Inorganics

Aluminum 0.1 31500.00 ugll 107 118 6840.00 31500.00 3758 10900.00 ad YES
Ammonis** 110 37500.00 uglL 3/ 61 403.00 37500.00 162 NO:$
antimony 0.35 41.60 ugll. 21/122 282 41.60 0.578 4.10 8 YES
Arsenic*” 03 $33.00 ugl, Wi 1180 933.00 32987 310 2 YES
arium 17.5 329.00 uglk. 12114 130.00 329.00 310,209 710.00 2 NOZ3
Berylium** 0.03 230 ugl 41/ 118 047 230 0.07] 3 YES
Bismuth** 08 264.00 ugl. 23 103 2320 264.00 YES
Horon”* 110 110.00 ugh. V2 NC 110.00 900.00 ad NO:3
Cadmium 0.14 1338 ug/l 1WA 0.7% 13.10 5.10 [ YES
Calcium 116 1510000.00 ug/l 164/ 164 199000.00 1510000.00 111110.664 NOA
Chiloride* §100 £7700000.00 ug/ 74! 74 208000.00 | 17700000.00 105821 N NO:S
Chromium® 9.27 4480000 ugl 78 120 5010.00 44800.00 6.076 3060 54 YES
Cobali** 0.31 295.00 ug/ 46/ 115 18.50 295.00 1032 600.00 ad NO:3
Copper 038 $14.00 ugl. 8117 2680 $14.00 1.167 400.00 ad YES
Cymnide** 53 14,20 ugll, V48 4790.00 14.20 260.00 2 NO3
Dissolved Solids 495000 32500000.00 ugl 47 47 2480.00 32500000.00 NO4
[Fruorides* 150 400,00 ugh 57 58 678.00 2400.00 419 NOS
Iron 0.154 192000.00 ugll. 15)/ 163 45400.00 192000.00 4064 888 NO:3
Lead* 04 32.00 uglh 58/ 125 a5 3200 10.05 YES
Lithium 8.8 4280.00 ugl 8% 102 123.00 4280.00 55.7) YES
Magnesium %9 715000,00 ug/l 168/ 165 77500.00 719000.00 40428.111 . NO4
Manganese 0.037 3030.00 ug/l 155/ 163 737,60 3030,00 229.568 51,00 8 YES
Mercury™ 0.1 140 ug/L yus 0.06 1.40 3.10 8 NO:1
Molybdenum 0.79 474.00 ugl. 51 98 3250 474.00 5.597 50.00 a8 d YES
iNickel 1.2 11600.00 ug/l 8V 120 749.00 11600.60 4.957 200.00 2 YES
Phosphate™* [ 10100.00 ug/l 31 41 792.00 10100.00 21 NOS
Potassium 212 214000.00 ugl, 150/ 164 15200.00 214000.00 4461.063 NO:4
Selenium 1.3 7.00 ug/l. 19/ 112 178 7.00 50,00 &d NO3
Silicon®* 2230 12300.00 ug/l. & 6 NC 1230000 NO4
Sitver 0.72 29.40 uglt. 7115 L4 29,40 51.00 s NO3
Sodium 8.2 7270000.00 upll 167 162 346000.00 7276000.00 §2425.563 NO4
Sulfatz 5000 45600000 ug/l 6 205.00 456000.00 NOd
 Thallium 31 6.90 ug/L. & 107 444 690 0.80) ad YES
Tin 14 357.20 g/l 29/ 160 14.90 357.20 34.382 6000.00 8d NCO:3
Venadium 0.15 277.00 ug/L, &5/ 115 33.00 277.00 171 71.00 a YES
Zine 1.4 399.00 L WA Y 4 47.10 399.00 319.6 3190.00 2 NO:3
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Table 9 Initial Identification of Future Groundwater Constituents of Potentizl Concera for the Construction Worker Scenario

(M: D C ation Compared to Background and Risk-Based Guideﬂge Vatues)
Chemical Minimum Maximum Units Detsction 95 Percent | Concentration | Background .
. . Construction
C Ci Frequency ucL Used for Value Worker Risk. Reference { COPC?
In Bedrock In Bedrock In Bedrock Screening, Based GV
Wells Wells Wells
Organic Compounds
1,1,1-Trichloroethane 0.40 7.00 ug/L 20/ 238 0.67 7.00 0.668 180.00 ad NO:3
11,2 Trichloro-1,2,2-triflucroethane 2.20 220 { ugl 1118 1.08 220 250000.00 ad NO:
1,1-Dichloroethane™ 2.00 2.00 ugft. /238 0.75 2.00 950.00 a YES
cis-1,2-Dichloroethene 0.06 17.00 ug/l. 48/148 1.61 17.00 0.999 100.00 ad NO:3
1,2-Dichloroethene** 1.00 35.00 ug/L 13/ 38 6.61 35.00 YES
trans-1,2-Dichloroethene 043 1000 | wuglL 137217 0.76 10.00 200.00 b NO:3
1,3-Dichlorobenzene** 1.50 1.50 | ugL 1147 392 1.50 NO:1
2-Butanone 3.00 65.00 ug/L 14/ 106 648 65.00 5300.00 a NO:3
4-Methylphenol 12.00* 6100 | upL 27 6.05 61.00 48,00 . NO:1
Acetone 100 17.00 ug/L 25/ 81 9.19 17.00 1000.00 a NO:3
Alpha Chlordane™* 0.01 0.069 ug/l. 362 0.11 0.07 - NO:1
Benzene** 2.50 2.50 ug/L 1/ 241 1.26 2.50 7.50 [ Noi
Benzoic Acid** 1.00 890.00 ug/L 2 68 35.70 890.00 . 40000.00 a NO:
Bis{2-ethylhexyl)phthalate** 0.50 950.00 ug/L 16/ 72 17.20 950.00 841 12.00 c NO:6
Carbon Tetrachloride** 1.50 1.50 § ug/lL 1/238 0.94 1.50 2.00 ¢ NO:1
Chloroform 0.50 0.70 ug/L 7239 0.65 0.70 0.516 24.00 ¢ NO:1
(Chloromethane** 3.40 340 | ugll 1/ 85 4.12 340 NO:L
Dibromomethane** 2.80 2.80 ug/L 1/ 182 1.01 2.80 NO:1
Dichloromethane 1.00 610.00 ug/l, 41/239 3.28 610.00 38,00 < YES
Di-n-butyl Phthalate** 0.50 3.00 | ugl LA 5.80 3.00 410.00 [ NO6
Tetrachloroethene** 0.30 25.00 | ugl 55/ 247 337 25.00 . 12.00 [ YES
Toluene 0.50 8.00 | uwgl 13/ 243 127 8.00 150.00 a NO:3
Trichloroethene 0.44 46.00 I&/L 152/ 273 5.12 46.00 15.00 [ YES
Radl ¥4
Americium-241 0.6750 0.17 | pGiL 6 43 287 0.17 0.139 240 d NO:3
Bismuth-210 0.12 0.26 pCilL V55 7.99 0.26 110.00 de NO:1
Gross Alpha** 1.03 1930.00 | pCiL 8 12 NC’ 1930.00 NO4
Plutonium-238 0.012 1870 | pCiL 8 60 0.15 1.87 0.087 2.70 d NO:3
Plutonjum-239/240 0.003 0.18 pCilL 127/ 51 042 0.18 0.125 2.50 d NO:3
Potassium-40** 129.000 258.00 | pCVL ¥ 61 133.00 258.00 NO:t
Radium-226 0.1260 3947 | pCiL 43/ 59 2.4 39.47 0.996 270 d YES
Radium-228** 1.50 1.50 | pGiL v NC 1.50 1.70 de NO:3
Strontium-90 0.74 4240 | pCiL 7 57 222 42.40 0.978 14.00 d YES
Thorium-228 + D 0.02 8.50 | pCilL 39/ 54 90.70 8.50 0.779 3.50 d YES
Thorium-230 0.0044 4.07 | pCi¥L 43/ 56 0.57 4.07 YES
Thorium-232 + D 0.0005 21 pCilL 31/ 63 0.78 211 0.314 1.60 de YES
Tritium 295 2816310.00 pGilL 4440/4455 206000.00 2816310.00 1485.47 11000.00 < YES
Uranium-233/234 0.154 0928 | pCVL 44 NC 0.93 18.00 d NO:3
Uranium-234 0.03 59.10 | pCiL 60/ 69 212 $9.10 0.792 18.00 4 YES
Uranium-235 0.01 0.36 | poiL 18/ 45 571 0.36 0.814 17.00 d NO:2.3
Uranium-235/236** 0.04 0.05 | pCill Y 2% 0.10 0.05 17.00 d NO:3
[Uranium-238 + D 0.03 1.34 | pCill 57/ 78 0.51 1.34 0.688 0.60 d.e YES
o= 1/10th HI for ingestion + inhalation + dermal NO:1 - <5% Detects
b= 1/10th HI for ingestion NO:2 - <Bsckground Value
¢= 10 cancer risk for ingestion+ inhalation-+dermal NO:3 - < Risk-Based Guideline Value
d=10"* cancer risk for ingestion NO:2,3 - <Background and Risk-Based Guidelins Value
e= Risk-Based Guideline Values calculated using the methodology, eq! NO:4 - Essential Nutrient or General Quality Parameter
and p p d in Mound S ing GV 3/97, see Appendix C NO:5 - Water Quality Parameter
COPC= Constituent of Potential Concern NO:6 - Common laboratory contaminant (EPA, 1998)
NC=95% UCL not calculated, less than 20 samples in the data set GV= Guideline Value
* = Chromium conservatively assumed to be present in the hexavalent state.
** = Constituent detected in bedrock well, but not in production well
~ = Constituent detected in production well, not in bedrock wells; reported frequency of d based:on prod wells analy
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Table 10 Final Identification of Future Groundwater Constituents of Potential Concern for the Construction Worker Scenario
(Bedrock 95% UCL or Maximum Detected Concentration Compared to Background Values)

Chemical Minimum Maximum Units Detection 95 Percent | Concentration | Background
Concentration Concentration Frequency ucL Used for Value COPC?
In Bedrock In Bedrock In Bedrock Screening
Wells Wells Wells
Inorganics

Aluminum 20.1 3150000 | ugL 107/115 6840.00 6840.00 37.523 YES
Antimony 0.35 4160 | ugl 21/122 2.82 282 0.578 YES
Arsenic** 03 933.00 ug/L 26/ 114 11.80 11.80 32.997 NO
Beryllium** 0.03 2.30 ug/L 41/ 115 047 047 YES
Bismuth** 0.9 264.00 ug/L 23/103 2320 23.20 YES
Cadmium 0.14 13.10 ug/L 11/124 0.75 0.75 YES
Chromium* 0.27 44800.00 ug/L 78/ 120 5010.00 5010.00 6.076 YES
Copper 0.38 514.00 | uglL 81/117 26.80 26.80 1.167 YES
Lead** 0.4 32,00 | ug/L 55/ 125 4.90 4.90 10.05 NO
Lithium 8.8 4280.00 | ugL 87/102 123.00 123.00 55.7 YES
Manganese * 0.037 3030.00 | ugL 155/ 165 737.00 737.00 229.568 NO
Molybdenum 0.79 474.00 ug/L 51/ 98 32.50 32.50 5.597 YES
Nickel 1.2 11600.00 | ug/L 82/ 120 749,00 749.00 34.957 YES
Thallium 31 6.90 ug/L 6/ 107 444 4.44 YES
Vanadiumn 0.15 277.00 ug/L 65/115 33.00 33.00 17.1 YES
Organic Compounds
1,1-Dichloroethane™ 2.00 200 | ugl 1/238 0.75 0.75 NO:1
1,2-Dichloroethene** 1.00 35.00 ug/L 13/ 38 6.61 6.61 YES
Dichloromethane 1.00 610.00 ug/L 41/239 328 328 YES
Tetrachloroethene** 0.30 25.00 ug/L 55/247 3.37 337 YES
Trichloroethene 0.44 46.00 ug/L 152/ 273 5.12 5.12 -YES
Radionuclides
Radium-226 0.1260 39.47 | pCiL 43/ 59 2.34 234 0.996 YES
Strontium-90 0.74 4240 | pCilL 57 222 222 0.975 YES
Thorium-228 + D 0.02 8.50 | pCil 39/ 54 90.70 8.50 0.779 YES
Thorium-230 0.0044 4.07 | pCilL 43/ 56 0.57 0.57 YES
Thorium-232 + D * 0.0005 2.11 | pCilL 31/63 0.78 0.78 0314 NO

2.95 2816310.00 | pCiL | 4440/4455 206000.00 206000.00 1485.47 YES
Uranium-234 0.03 59.10 | pCiL 60/ 69 212 212 0.792 YES
Uranium-238 + D 0.03 1.34 | pCiL 57 15 0.51 0.51 0.688 NO

a= Flow tube modeled manganese (179.2 ug/L) and thorium-232 (0.1747pCi/L) concentrations were below backgroud values and are screened out of the RRE.
COPC= Constituent of Potentiat Concern
UCL= Upper Confidence Limit

* = Chromium conservatively assumed to be present in the hexavalent state.
** = Constituent detected in bedrock well, but not in production well

A = Constituent detected in production well, not in bedrock wells; reported frequency of detection based on production wells analyses
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Table 11 Initial Identification of Future Gr dw

C

of P

fal Concern for the Site Emyioyee Scenarlo

(Ma Detected C. ation Compared to Background and Risk-Based Guideline Values)
Chemical Minimum Maximum Units | Detection 95 Percent | Concentration | Background Site Re rerence.
Concentration Concentration Frequency ucL Used for Value Employee Risk-Based COPC?
In Bedrock In Bedrock In Bedrock Screening Risk-Based oV
Wells Wells Wells GV

[norganics
Alurninum 20.1 31500.00 ug/L 107/ 115 6840.00 31500.00 37.523| 10000.00 ad’ YES
Ammonia** 110 37500.00 ug/L 34 61 4030.00 37500.00 162 NO:S
Antimony 0.35 41.60 ug/L 21/ 122 2.82 41.60 0.578 4.10 [ YES
Arsenic** 0.3 933.00 ug/L 26/ 114 11.80 933.00 37.295 3.10 a YES
Barium 17.5 329.00 ug/L 117 114 130.00 329.00 310.209 720.00 a NO3
Beryllium** 0.03 230 ug/L 41/ 115 0.47 2.30 0.07 c YES
Bismuth** 0.9 264.00 ug/L 23/103 23.20 264.00 YES
Boron** 110 110.00 ug/L 17 2 NC 110.00 920.00 ad NO:3
Cadmium 0.14 13.10 ug/L 117124 0.75 13.10 5.10| a YES
Calcium 116 1510000.00 ug/L 164/ 164 199000.00 1510000.00{ 111110.664 NO:4
Chloride** 8100 17700000.00 ug/L 74/ 74 908000.00 17700000.00 105821 NO:5
Chromium* 0.27 44800.00 ug/L 78/ 120 5010.00 44800.00 6.076 31.00 ad YES
Cobalt** 0.31 295.00 ug/L 46/ 115 18.50 295.00 1.032 610.00 “ad NO:3
Copper 0.38 514.00 ug/L 81/ 117 26.80 514.00 1.167 410.00 ad YES
Cyanide** 5.5 14.20 ug/L 3/ 45 4.79 14.20 200.00 a NO3
Dissolved Solids 499000 32500000.00 ug/L 47/ 47 2480.00 32500000.00 NO:S
Fluoride** 150 2400.00 ug/L 57/ 58 678.00 2400.00 419 NO:S
Iron 0.154 192000.00 ug/L 1517165 45400.00 192000.00 4064.888 NO:4
Lead"* 0.4 32.00 ug/L 55/ 125 4.90 32.00 10.05 YES
Lithium 8.8 4280.00 ug/L 87/ 102 123.00 4280.00 55.7 YES
Magnesium 269 719000.00 ug/L 165/ 165 77500.00 719000.00f 40428.111 NO:4
Manganese 0.037 3030.00 ug/L 155/ 165 737.00 3030.00 229.568 51.00 a YES
Mercury** 0.1 1.40 ug/L, 3115 0.06 1.40 na 310 a NO:1
Molybdenum 0.79 474.00 ug/L 51/ 98 32.50 474.00 5.597 51.00 ad YES
Nickel 1.2 11600.00 ug/L 82/ 120 749.00 11600.00 34.957 200.00 a YES
Phosphate** 60 10100.00 ug/L 31/ 41 792.00 10100.00 231 NO:S
Potassiuun 2.12 214000.00 ug/L 150/ 164 15200.00 214000.00 4461.063 NO4
Selenium 13 7.00 ug/L 10/ 112 1.78 7.00 51.00 ad NO3
Silicon”* 2230 12300.00 ug/L 6/ 6 NC 12300.00 NO:4
Silver 0.72 29.40 ug/L 71115 1.24 29.40 51.00 a NO:3
Sodium 68.2 7270000.00 ug/L 162/ 162 346000.00 7270000.00{ 62425.563 NO:4
Sulfate 5000 456000.00 ug/L 73/ 176 205.00 456000.00 0.82 a NO:S
Thallium 31 6.90 ug/L 6/ 107 4.44 6.90 YES
 Tin 1.4 35720 ug/L 27/ 100 14.90 357.20 34.382]  6100.00 ad NO3
Vanadium 0.15 277.00 ug/L 65/ 115 33.00 277.00 17.1 72.00 a YES
([Zinc 14 399.00 ug/L 78117 47.10 399.00 119.6]  3100.00 a NO:3
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Table 11 Initial Identification of Future Groundwater Constituents of Potential Concern for the Site Employee Scenarlo
(Maximum Detected Concentration Com

ared to Background and Risk-Based Guldeline Values)

Chemical Minimum Maximum Units |  Detection 95 Percent | Concentration | Background Site Reference
Concentration Concentration Frequency ucL Used for Value Employee Risk-Based COPC?
In Bedrock In Bedrock In Bedrock Screening Risk-Based GV
Wells Wells Wells GV

Organic Compounds
1,1,1-Trichloroethane 0.40 7.00 | uglL 20/ 238 0.67 7.00 0.668 360.00 a,d NO:3
1,1,2 Trichloro-1,2,2-trifluoroethane 2.20 220 | ugl 17118 1.08 2.20 NO:1
1,1-Dichloroethane™ 2.00 200 | ugl 17238 0.75 2.00 . 1000.00 [ NO:1
cis-1,2-Dichloroethene 0.06 17.00 | ug/L 48/148 1.61 17.00 0.999 100.00 a.c NO:3
1,2-Dichloroethene** 1.00 35.00 ug/L 13/ 38 6.61 35.00 YES
trans-1,2-Dichloroethéne 0.43 10.00 | ug/L 13217 0.76 10.00 200.00 a NO:3
1,3-Dichlorobenzene** 1.50 1.50 | ug/L 1/ 147 3.92 1.50 NO:1
2-Butanone 3.00 65.00 | ug/l 14/ 106 6.48 65.00 6100.00 a NO:3
4-Methylphenol 12.00 61.00 | ug/L Y7 6.05 61.00 1000000 a NQ:1
Acetone 1.00 17.00 | ug/L 25/ 81 9.19 17.00 1000.00 a NO3
Alpha Chlordane** 0.01 0.069 | ug/L 3 62 0.11 0.07 NO:}
Benzene** 2.50 2.50 ug/L 1/ 24} 1.26 2.50 9.90 ¢ NO:1
Benzoic Acid** 1.00 890.00 | ug/L 2/ 68 35.70 890.00 8.20E+08 a NO:1
Bis(2-cthythexyi)phthalate** 0.50 950.00 | ug/L 16/ 72 17.20 950.00 8.41 20.00 c NO:6
Carbon Tetrachloride** 1.50 1.50 | ug/L 1/ 238 0.94 1.50 220 [4 NO:i
Chloroform 0.50 0.70 | ug/L 2239 0.65 0.70 0.516 47.00 c NO:1
Chloromethane** 3.40 3.40 | ug/L 1/ 85 4.12 3.40 NO:1
Dibromomethane** 2.80 2.80 | ug/L 17182 1.01 2.80 NO:1
Dichloromethane 1.00 610.00 | ugL 41/ 239 3.28 610.00 38.00 c YES
Di-n-butyl Phthalate** 0.50 3.00 | ug/l 5N 5.80 3.00 1000.00 a NO:3
Tetrachloroethene*™ 0.30 25.00 | ug/L 55/ 247 337 25.00 100.00 a NO3
Toluene 0.50 8.00 | ug/L 13/ 243 1.27 8.00 2000.00 a NO:3
Trichloroethene 0.44 46.00 | ug/L 152/ 273 5.12 46.00 26.00 c YES
Radlonuclides
Americium-241 0.6750 0.17 | pCi/L 6/ 43 2.87 017 0139 0.49 c NO3
Bismuth-210 0.12 0.26 | pCVL 2 ss 7.99 0.26 NO:I
Gross Alpha** 1.03 1930.00 | pCi/L 8 12 NC 1930.00 NO:S
Plutonium-238 0.012 1.870 | pCiL 8/ 60 0.15 1.87 0.087 0.54 ¢ YES
Plutonium-239/240 0.003 0.18 | pC¥L 12/ 51 0.42 0.18 0.125 0.51 [ NQ:3
Potassium-40** 129.000 258.00 | pCVL 3/ 61 133.00 258.00 YES2
Radium-226 0.1260 39.47 | pCiL 43/ 59 234 39.47 0.996 0.54 [ YES
Radium-228** 1.50 1.50 | pCiVL V1 NC 1.50 033 c.d YES
Strontium-90 0.74 42,40 | pCVL 1 57 2.22 42.40 0.975 2.90 c YES
Thorium-228 + D 0.02 850 | pCill 39/ 54 90.70 8.50 0.779 0.69 ¢ YES
Thorium-230 0.0044 4.07 | pCVL 43/ 56 0.57 4.07 YES
Thorium-232 + D 0.0005 2.11 | pCvL 3 63 0.78 2.1t 0.314 0.31 cd YES
Tritum 295 2816310.00 | pCi/L.| 444074455 206000.00 2816310.00 1485.47 2200.00 [4 YES
Uranium-233/234 0.154 0.928 §pCiL 4 4 NC 0.93 3.60 [4 NO3
Uranium-234 0.03 59.10 | pCiL 60/ 69 212 59.10 0.792 3.60 c YES
Uranium-235 0.01 0.36 | pCVL 18/ 45 571 0.36 0.814 3.40 c NO:2,3
Uranium-235/236** 0.04 0.05 | pCVL 2 26 0.10 0.05 3.40 ¢ NO:3
Uranium-238 + D 0.03 134 | pGiL 57/ 15 0.51 1.34 0.688 0.11 cd YES
a= 1/10th HI for ingestion NO:1 - <5% Detects GV= Guideline Value
b= 1/10th HI for ingestion of Cr VI NO:2 - <Background Value
¢= 10"® cancer risk for ingestion NO:3 - < Risk-Based Guideline Value
d= Risk-Based Guideline Values d using the methodology, equations, and NO:2,3 - <Background and Risk-Based Guideline Value
parameters in Mound Screening GV 3/97, see Appendix C. NO:4 - Essential Nutrient
NC= 95% UCL not calculated, less than 20 samples in the data set. NO:5 - General Water Quality Parameter
* = Chromium conservatively assumed to be present in the hexavalent state. YES:2 - COPC in current groundwater, therefore, COPC in future groundwater
** = Constituent detected in bedrock well, but not in production well COPCe Constituent of Potential Concem -
™ = Constituent detected in production well, not in bedrock wells; reported freq y of d based on prod wells anaty
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(Bedrock 95% UCL or Maximum Detected Concentration Compared to Background Values

Table 12 Final Identification of Future Groundwater Constituents of Potenttal Concern for the Site Employee Scenario

Chemical Minimum Maximum Units | Detection 95 Percent Concentration | Background
Concentration Concentration Frequency ucL Used for Value CcopPC?.
In Bedrock In Bedrock In Bedrock Screening
Wells Wells Wells
Inorganics
Aluminum 20.1 31500.00 ug/L 107/ 115 6840.00 6840.00 37.523 YES
Antimony 0.35 41.60 ug/L 21/ 122 2.82 282 0.578 YES
Arsenic** 0.3 933.00 ug/L 26/ 114 11.80 11.80 32.997 NO
Beryllium** 0.03 230 ug/L. 41/115 0.47 0.47 YES
Bismuth** 0.9 264.00 ug/L 23/103 2320 23.20 YES
Cadmium 0.14 13.10 ug/L 11/ 124 0.75 0.75 YES
Chromium* 0.27 44800.00 ug/L 78/120 5010.00 5010.00 6.076 YES
Coppet 0.38 514.00 ug/L 81/117 26.80 26.80 1.167 YES
Lead** 04 32.00 ug/L 55/ 125 4.90 4.90 10.05 NO
Lithium 8.8 4280.00 ug/L 87/102 123.00 123.00 55.7 YES
Manganese * 0.037 3030.00 ug/L 155/ 165 737.00 737.00 229.568 NO
Molybdenum 0.79 474.00 ug/L 51/ 98 32.50 3250 5.597 YES
Nickel 1.2 11600.00 ug/L 82/120 749.00 749.00 34.957 YES
Thallium 31 6.90 ug/L 6/ 107 4.44 4.44 YES
Vanadium 0.15 277.00 ug/L 65/115 33.00 33.00 17.1 YES
Organic Compounds
1,2-Dichloroethene** 1.00 3500 | ug/L 13/ 38 6.61 6.61 YES
Dichloromethane 1.00 610.00 | ug/L 41/ 239 328 3.28 YES
Trichloroethene 0.44 46.00 | ug/L 152/273 5.12 5.12 YES
Radionuclides
Plutonium-238 0.012 1.870 | pCilL 8/ 60 0.15 0.15 0.087 YES
Plutonium-239/240 0.003 0.18 | pCiL 12/ 51 0.42 0.18 0125 YES:2
Radium-226 0.1260 3947 | pCVL 43/ 59 234 234 0.996 YES
Radium-228** 1.50 1.50 } pCi/L 11 NC 1.50 YES
Strontium-90 0.74 4240 | pCi/L 757 222 222 0.975 YES
Thorium-228 + D 0.02 8.50 | pCilL 39/ 54 90.70 8.50 0.779 YES
Thoriurn-230 0.0044 4.07 {pCiL 43/ 56 0.57 0.57 YES
Thorium-232 + D* 0.0005 211 | pCilL 31/ 63 0.78 0.78 0314 NO
Tritium 295 2816310.00 | pCi/L | 4440/4455 206000.00 206000.00 1485.47 YES
Uranium-234 0.03 59.10 | pCi/L 60/ 69 2.12 212 0.792 YES
Uranium-238 + D . 0.03 134 | pCilL 5175 0.51 0.5] 0.688 NO

COPC= Constituent of Potential Concern

NC= 95% UCL not calculated, less than 20 samples in the data set.

UCL= Upper confidence Limit

a= Flow tube modeled manganese (179.2 ug/L) and thorium-232 (0.1747pCi/L) concentrations were below backgroud values and are screened out of the RRE.
* = Chromium conservatively assumed to be present in the hexavalent state.

" ## = Constituent detected in bedrock well, but not in production well
~n = Constituent detected in production well, not in bedrock wells; reported frequency of detection based on production wells analyses

YES:2 - Current groundwater COPC, therefore, future groundwater COPC




Table 13 Exposure Assumptions for the Construction Worker and Site Employee in Parcel 3

Construction Site-Employee | Reference
Parameter Units Worker Adult Adult
edium/pathway
Surface soil (0:=2:t):
lIncidental ingestion

Soil ingestion rate mg/day 480 50 a
Exposure frequency days/year 250 250 b
Exposure duration years S 25 c
Body weight kg 70 70 -d
Carcinogen averaging time days 25550 25550 €
Norncarcinogen averaging time days 1825 9125 €
Conversion Factor . kg/mg 1.00E-06 1.00E-06
(Inhalation of VOCs and dust

Inhalation rate m*/day 20 20 f
Exposure frequency days/year 250 250 b
Exposure duration years 5 25 c
Body weight kg 70 70 d
Carcinogen averaging time days 25550 25550 c
Noncarcinogen averaging time days 1825 9125 c
Conversion Factor days/hour 0.042 0.042

air changes/hour

ﬁ

Soil ingestion rate mg/day 480 NA a

Exposure frequency days/year 250 NA b

Exposure duration years 5 NA c

Body weight kg 70 NA d

Carcinogen averaging time days 25550 NA €
) Noncarcinogen averaging time days 1825 NA €
. Conversion Factor kg/mg 1.00E-06 NA

Inhalation of VOCs and dust .

Inhalation rate m’/day 20 20 f

Exposure frequency days/year 250 250 b

Exposure time hours/day 8 8 g

Exposure duration yezis 5 25 c

Body weight kg 70 70 d

Carcinogen averaging time days 25550 - 25550 [

Noncarcinogen averaging time days 1825 9125 [

Particle Emissions Factor m’/kg 428X10° 428X 10°

Conversion Factor gkg 1000 1000

Conversion Factor days/hour 0.042 0.042

[External Exposure

Gamma Shielding Factor 0.1 0.2

Gamma Exposure Time Factor 113 1/12

Exposure Duration 2 years 5X0.685 25X 0.685 c

Exposure Frequency day/year 250 250 b

Exposure Parameters .x1s2/15/01 Page 1 of 2



Table 13 Exposure Assumptions for the Construction Worker and Site Employee in Parcel 3

Parameter

Units

Construction
Worker Adult

Site-Employee
Adult

Reference

ng water ingestion

Drinking water ingestion rate L/day 1 1 i
Exposure frequency days/year 250 250 b
Exposure time years 5 25 g
Body weight kg 70 70 d
Carcinogen averaging time days 25550 25550 c
Noncarcinogen averaging time days 1825 9125 e
[Dermal contact while showering
Skin surface area available for contact |cm® 19400 NA ]
Exposure time hr/day 0.167 NA g
Exposure frequency days/year 250 NA b
Exposure duration years 5 NA c
Body weight kg 70 NA d
Carcinogen averaging time days 25550 NA €
Noncarcinogen averaging time days 1825 NA [
Conversion factor L/cm® 0.001 NA
Inhalation of VOCs while showering

Inhalation rate m*/day 20 NA f
Exposure time hr/day 0.167 NA g
Exposure frequency days/year 250 NA b
Exposure duration years 5 NA c
Body weight kg 70 NA d
Carcinogen averaging time days 25550 NA c
Noncarcinogen averaging time days 1825 NA [

Exposure Parameters .xls2/15/01

Page 2 of 2



Table 13 (continued)
Exposure Assumption References

Soil ingestion rate Risk-Based Guideline Values, Mound Plant, Miamisburg, Ohio.
(DOE 1997¢c) and RAGS Part A (EPA 1989)

Exposure frequency Risk-Based Guideline Values, Mound Plant, Miamisburg, Ohio.
“(DOE 1997c) and RAGS Part A (EPA 1989)

Exposure duration Exposure duration for the construction worker and site employee is
based on Risk-Based Guideline Values, Mound Plant, Miamisouig,

Ohio. (DOE 1997c) and RAGS Part A (EPA 1989)

Body weight Risk-Based Guideline Values, Mound Plant, Miamisburg, Ohio.
(DOE 1997c) and RAGS Part A (EPA 1989).

Averaging time Carcinogenic averaging time = 70 yrs * 365 days/year.
Non-carcinogenic averaging time = exposure duration (yrs) * 365
days/year.

Inhalation rate Risk-Based Guideline Values, Mound Plant, Miamisburg, Ohio.

(DOE 1997¢) and EFH Volume I, Table 1-2.

Exposure time Risk-Based Guideline Values, Mound Plant, Miamisburg, Ohio.
(DOE 1997¢) and RAGS Part A (EPA 1989)

Air exchange rate Volume of residential homes, EFH, Volume III, Table 17-3. 50%
percentile air exchange rate of 0.45 air changes per hour, EFH, Volume
III, Table 17-10 (EPA 1997).

Drinking water ingestion Risk-Based Guideline Values, Mound Plant, Miamisburg,
Ohio.(DOE 1997c) and RAGS Part A (EPA 1989).

Skin surface availatle Risk-Based Guideline Values, Mound Plant, Miamisburg,
for contact Ohio. (DOE 1997¢) and RAGS Part A (EPA 1989).



®

RID (mg/kg/day) CSF (kg-day/mg)
[Constituent Oral Adjusted Inhalation Oral Adjusted Inhalation
RfDo RfDa RfDi CSFo CSFa CSFi CSFex GI Factor Kp(cm/hr) T (hr)
VOCs )
1,2-Dichlorocthene 9.00E-03 b 9.00E-03 NA NA NA NA NA 1 d 1.00E-02 3.40E01 ¢
ichloromethane 6.00E-02 b 3.00E-02 8.60E-01 7.50E-03 b 1.50E-02 1.60E-03 ¢ NA 0.5 d 4.50E-03 6.90E-01 ¢
Eetrachlorocthcne 1.00E-02 b 5.00E-03 1.10E-01 5.20E-02 a 1.04E-01 2.00E-03 a NA 0.5 d 4.80E-02 4.30E+00 ¢
richlorocthene 6.00E-03 3.00E-03 6.00E-03 1.10E-02 a_ 2.20E-02 6.00E-03 a NA 0.5 d 1.60E-02 130E+00 ¢
[Metals
Aluminum 1.00E+00 a NA 1.40E-03 NA NA NA NA d 1.00E-03 c
timony 400E-04 b 6.00E-05 NA NA NA NA NA 0.15 d 1.00E-03 ¢
eryllium 2.00E-03 b 2.00E-05 5.71E-06 NA b NA 8.40E+00 b NA 0.01 d  1.00E-03 c
ismuth NA NA NA NA NA NA NA 1.00E-03 c
admium 5.00E-04 b 1.25E-05 NA NA NA 630E+00 b NA 0.025 d  1.00E-03 c
hromium VI 3.00E-03 b 7.50E-05 NA NA NA 290E+02 ¢ NA 0.025 d  1.00E-03 c
opper 3.71E-02 ¢ NA NA NA NA NA NA NA d - 1.00E-03 ¢
ithium 2.00E-03 NA NA NA NA NA NA NA 1.00E-03 c
olybdenum 5.00E-03 ¢ NA NA NA NA NA NA NA d 1.00E-03 c
ickel 2.00E-02 b 8.00E-04 NA NA NA NA NA 0.04 d 1.00E-03 c
allium 8.00E-05 b 8.00E-05 NA NA NA NA NA 1 d  1.00E-03 c
Vanadium 7.00E-03 ¢ 1.82E-04 NA NA NA NA NA 0026 4 0.001 €
[Radionuclides
Actinium-227+D NA NA NA 6.26E-10 ¢ NA 7.87E-08 ¢ 9.30E-07 ¢ NA* NA
lutonium-238 NA NA NA 2.95E-10 ¢ NA 2.74E-08 ¢ 1.94E-11 ¢ NA* NA
lutonium-239/240 NA NA NA 3.16E-10 ¢ NA 2.78E08 ¢ 1.26E-11 ¢ NA* NA
dium-226 NA NA NA 2.96E-10 ¢ NA 2.7SE09 ¢ 6.74E-06 ¢ NA* NA
Radium-228+D NA NA NA 479E-10 ¢ NA 9.78E-10 ¢ 948E-06 ¢
Strontium-90 NA NA NA 409E-11 ¢ NA 594E-11 ¢ 0.00E+00 ¢
orium-228+D NA NA NA 2.31E-10 ¢ NA 968E-08 ¢ 6.20E-06 ¢ NA* NA
Thorium-230+D NA NA NA 134E09 ¢ NA 238E-08 ¢ 6.74E-06 ¢ NA* NA
ritium NA NA NA 7.15E-14 c 7.15E-14 9.59E-14 ¢ 0.00E+00 ¢ 1.00E+00 c¢ 1.50E-05
ranium-234 NA NA NA 4.44E-11 ¢ NA 1.40E-08 ¢ 2.14E-11 ¢ NA* NA
ranium-238 NA NA NA 4.27E-11 c NA 1.24E08 ¢ 1.50E-11 ¢ NA* NA
NA= Not Available
a=NCEA
b= IRIS
c¢=HEAST

d= GI values compiled by ORNL, DOE-OR/ERD site and presented on RAIS web page.
e=Dermal Exposure Assessment Principles and Applications, 1992, EPA/600/8-91/011B for Kp and lag time
NA* HEAST does not recommend adjusting CSFo for dermal

2/17/01, 10:25 AM



Table 15 Total Residual Soil Risk for a Construction Worker in Parcel 3

L CANCER EFFECTS | 1 NON-CANCER EFFECTS
Route-Specific Risk Cancer Route-Specific HQ Non-Cancer
Constituent Oral Dermal Inhalation Inhalation External Risk Oral Dermal Inhalation  Inhalation Extemal HI
Dust VOCs Total Dust VOCs Total
EPC

Radionuclides pCilg
Plutonium-238 348 6.2E-06 NA 5.6E-09 NAP 6.9E-10 6.2E-06 NA NA NA NAP NA 0.0E+00

TOTAL 6.2E-06 0.0E+00 5.6E-09 0.0E+00 6.9E-10 6.2E-06 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
EPC Exposure point concentration
HI Hazard Index
HQ Hazard Quotient
NA Not available; insufficient toxicity data.
NAP Not applicable pathway.
pCig Picocurics per gram
VOCs Volatile organic compounds.
botd Estimates that exceed acceptable thresholds

2/16/01 8:09 PM



Table 16 Background Residual Soil Risk for a Construction Worker in Parcel 3

[ CANCER EFFECTS ] | NON-CANCER EFFECTS
Route-Specific Risk Cancer Route-Specific HQ Non-Cancer
Constituent Oral Dermal Inhalation Inhalation External Risk Oral Dermal Inhatation Inhalation External HI
Dust VOCs Total Dust VOCs Total
EPC

Radionuclides pCi/g
Plutonium-238 0.13 2.3E-08 NA 2.1E-11 NAP 2.6E-12 2.3E-08 NA . NA NA NAP NA 0.0E+00

TOTAL 2.3E-08 0.0E+00 2.1E-11 0.0E+00 2.6E-12 2.3E-08 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
EPC Exposure point concentration
Hi Hazard Index
HQ Hazard Quotient
NA Not available; insufficient toxicity data.
NAP Not applicable pathway.
pCi/g Picocuries per gram
VOCs Volatile organic compounds.

2/17/01 10:26 AM



Table 17 Incremental Residual Soil Risk for Construction Worker in Parcel 3

| CANCER EFFECTS | 1 NON-CANCER EFFECTS
Route-Specific Risk Cancer Route-Specific HQ Non-Cancer
Constituent Oral Dermal Inhalation Inhalation External Risk Oral Dermal Inhalation Inhalation Extemnal HI
Dust VOCs Total Dust VOCs Total
EPC

Radionuclides pCi/g
Plutonium-238 34.67 6.1E-06 NA 5.5E-09 NAP 6.9E-10 6.1E-06 NA NA NA NAP NA 0.0E+00

TOTAL 6.1E-06 0.0E+00 5.5E-09 0.0E+00 6.9E-10 6.1E-06 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
EPC Exposure point concentration
HI Hazard Index
HQ Hazard Quotient
NA Not available; insufficient toxicity data.
NAP Not applicable pathway.
pCi/g Picocuries per gram
VOCs Volatile organic compounds.
bold Estimates that exceed acceptable thresholds

2/16/01 8:09 PM



Table 18 Total Residual Soil Risk for a Site Employee in Parcel 3

| CANCER EFFECTS | | NON-CANCER EFFECTS
Route-Specific Risk Cancer Route-Specific HQ Non-Cancer
Constituent Oral Dermal Inhalation Inhalation External Risk Oral Dermal Inhalation Inhalation Extemnal HI
Dust VOCs Total Dust VOCs Total
EPC

Radionuclides pCig
Plutonium-238 28.2 2.6E-06 NA 2.3E-08 NAP 1.7E-10 2.6E-06 NA NA NA NAP NA 0.0E+00

TOTAL 2.6E-06 0.0E+00 2.3E-08 0.0E+00 7.7E-10 2.6E-06 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
EPC Exposure point concentration
HI Hazard Index
HQ Hazard Quotient
NA Not available; insufficient toxicity data.
NAP Not applicable pathway.
pCig Picocuries per gram
VOCs Volatile organic compounds.
bold Estimates that exceed acceptable thresholds

2/16/01 8:12 PM



Table 19 Background Residual Soil Risk for a Site Emplayee in Parcel 3

L CANCER EFFECTS | | NON-CANCER EFFECTS
Route-Specific Risk Cancer Route-Specific HQ Non-Cancer
Constituent Oral Dermal Inhalation Inhalation External Risk Oral Dermal Inhalation  Inhalation External HI
Dust VOCs Total Dust VOCs Total
EPC

Radionuclides pCi/g
Plutonium-238 0.13 1.2E-07 NA 1.0E-10 NAP 2.9E-12 1.2E-07 NA NA . NA NAP NA 0.0E+00

TOTAL 1.2E-07 0.0E+00 1.0E-10 0.0E+00 2.9E-12 1.2E-07" 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
EPC Exposure point concentration
HI Hazard Index
HQ Hazard Quotient
NA Not available; insufficient toxicity data.
NAP Not applicable pathway.
pCi/g Picocuries per gram
VOCs Volatile organic compounds.

2/16/01 8:12 PM



Table 20 Incremental Residual Soil Risk for Site Employee in Parcel 3

l CANCER EFFECTS | | NON-CANCER EFFECTS
Route-Specific Risk Cancer Route-Specific HQ Non-Cancer
Constituent Oral Dermal Inhalation Inhalation Extemal Risk Oral Dermal Inhalation Inhalation  External HI
Dust VOCs Total Dust VOCs Total
EPC

Radionuclides pCi/g :
Plutonium-238 28.07 2.6E-06 NA 2.2E-08 NAP 6.2E-10 2.6E-06 NA NA NA NAP NA 0.0E+00

TOTAL 2.6E-06 0.0E+00 2.2E-08 0.0E+00 6.2E-10 2.6E-06 0.0E+00 0.0E+00 0.0E+00 0.0E+00 = 0.0E+00 0.0E+00
EPC Exposure point concentration
HI Hazard Index
HQ Hazard Quotient
NA Not available; insufficient toxicity data.
NAP Not applicable pathway.
pCi/g Picocuries per gram
VOCs Volatile organic compounds.
bold Estimates that exceed acceptable thresholds

2/16/01 8:12 PM



Table 21 Current Total Residual Groundwater Risk for the Construction Worker Scenario

CANCER EFFECTS | | NON-CANCER EFFECTS |
Route-Specific Risk Cancer Route-Specific HQ Non-Cancer
Constituent Oral Dermal Inhalation External Risk Oral Dermal Inhalation HI
Total VOC atower) Total VOCs Total
EPC

Metals mg/L
Antimony 0.0402 NA NA NAP NA 9.8E-01 1.6E-01 NAP 1.1E+00
Cadmium 0.00525 NA NA NAP NA 1.0E-01 1.3E-02 NAP 1.2E-01
Copper 0.0227 NA NA NAP NA 5.6E-03 6.0E-05 NAP 5.6E-03
Radionuclides pCiL
Thorium-230 1.25 2.1E-06 NA NAP 2.1E-06 NA NA NAP NAP

TOTAL 2.1E-06 NA NA 2.1E-06 1.1E+00 1.7E-01 NA 1.3E+00
bold Estimates that exceed acceptable thresholds
EPC Exposure Point Concentration
HI Hazard Index
HQ Hazard Quotient
mg/L Milligram per liter.
NA Not available; insufficient toxicity data.
NAP Not applicable pathway; not a VOC.
pCiL Picocuries per liter.
VOCs Volatile organic compounds.

2/17/01 10:28 AM



Table 22 Current Background Residual Groundwater Risk for the Construction Worker Scenario

( CANCER EFFECTS NON-CANCER EFFECTS |
Route-Specific Risk Cancer Route-Specific HQ Non-Cancer
Constituent Oral Dermal Inhalation Risk Oral Dermal Inhalation HI
Total VOC hower) Total VOCs Total
EPC
Metals mg/L
Antimony 0.000578 NA NA NAP NA 1.4E-02 2.3E-03 NAP 1.6E-02
Cadmium NA NA NAP NA 0.0E+00 0.0E+00 NAP NA
Copper 0.001167 NA NA NAP NA 2.9E-04 3.1E-06 NAP 2.9E-04
Radionuclides pC/L
Thorium-230 0.0E+00 NA NAP NA NA NA NAP 'NAP
TOTAL NA NA NA NA 1.4E-02 2.3E-03 NA 1.7E-02
EPC Exposure Point Concentration
HI Hazard Index
HQ Hazard Quotient
mg/L Milligram per liter.
NA Not available; insufficient toxicity data.
NAP Not applicable pathway; not a VOC.
pCVL Picocuries per liter.
VOCs Volatile organic compounds.

2/17/01 10:28 AM



Table 23 Current Incremental Residual Groundwater Risk for the Construction Worker Scenario

( CANCER EFFECTS 1| NON-CANCER EFFECTS |
Route-Specific Risk Cancer Route-Specific HQ Non-Cancer
Constituent Oral _ Dermal Inhalation Risk Oral Dermal Inhalation HI
Total VOC grower) Total VOCs Total
EPC :

Metals mg/L,
Antimony 0.039622 NA NA NAP NA 9.7E-01 1.6E-01 NAP 1.1E+00
Cadmium 0.00525 NA NA NAP NA 1.0E-01 1.3E-02 NAP 1.2E-01
Copper 0.021533 NA NA NAP NA 5.3E-03 5.7E-05 NAP 5.3E-03
Radionuclides pGi/L
Thorium-230 1.25 2.1E-06 NA NAP - 2.1E-06 NA NA NAP NAP

TOTAL 2.1E-06 NA NAP 2.1E-06 1.1E+00 1.7E-01 NAP 1.2E+00
bold Estimates that exceed acceptable thresholds
EPC Exposure Point Concentration
HI Hazard Index
HQ Hazard Quotient
mg/L Milligram per liter.
NA Not available; insufficient toxicity data.
NAP Not applicable pathway; not a VOC.
pCi/L Picocuries per liter.
VOCs Volatile organic compounds.

2/17/01 10:27 AM 1



Table 24 Current Total Residual Groundwater Risk for the Site Employee Scenario

|CANCER EFFECTS

NON-CANCER EFFECTS |

Route-Specific Risk Route-Specific HQ Non-Cancer
Constituent Oral Risk Oral HI
Total Total Total
EPC
Metals mg/L
Antimony 0.0402 NA NA 9.8E-01 9.8E-01
Cadmium 0.00525 NA NA 1.0E-01 1.0E-01
Copper 0.0227 NA NA 5.6E-03 5.6E-03
Radionuclides pCVL
Actinium-227 0.5 2.0E-06 2.0E-06 NA NA
Plutonium-239/240 2 4.0E-06 4.0E-06 NA NA
Thorium-228+D 217 3.1E-06 3.1E-06 NA NA
Thorium-230+D 1.25 1.0E-05 1.0E-05 NA NA
Uranium-234 8.14 2.3E-06 2.3E-06 NA NA
TOTAL 2.2E-05 2.2E-05 1.1E+00 1.1E+00
bold . Estimates that exceed acceptable thresholds
EPC Exposure Point Concentration
HI Hazard Index
HQ Hazard Quotient
mg/L Milligram per liter.
NA Not available; insufficient toxicity data.
pCVL Picocuries per liter.
VOCs Volatile organic compounds.

2/17/01 10:29 AM



Table 25 Current Background Residual Groundwater Risk for the Site Employee Scenario

[CANCER EFFECTS | [ NON-CANCER EFFECTS ]
Route-Specific Risk Route-Specific HQ Non-Cancer
Constituent Oral Risk Oral HI
Total Total Total
EPC
Metals mg/L
Antimony 0.000578 NA NA 1.4E-02 1.4E-02
Cadmium NA NA NA NA
Copper 0.001167 NA NA 2.9E-04 2.9E-04
"Radionuclides pCV/L
Actinium-227 NA NA NA NA
Plutonium-239/240 0.996 2.0E-06 2.0E-06 NA NA
Thorium-228+D 0.779 1.1E-06 1.1E-06 NA NA
Thorium-230+D NA NA NA NA
Uranium-234 0.792 2.2E-07 2.2E07 NA NA
TOTAL 3.3E-06 3.3E-06 1.4E-02 1.4E-02
bold Estimates that exceed acceptable thresholds
EPC Exposure Point Concentration
HI Hazard Index
HQ Hazard Quotient
mg/L Milligram per liter.
NA Not available.
pCvL Picocuries per liter.
VOCs Volatile organic compounds.

2/17/01 10:30 AM ' 1



2/17/01 10:30 AM

Table 26 Current Incremental Residual Groundwater Risk for the Site Employee Scenario

|CANCER EFFECTS | | NON-CANCER EFFECTS |
Route-Specific Risk Route-Specific HQ Non-Cancer
Constituent Oral Risk Oral HI
Total Total Total
EPC
Metals mg/L,
Antimony 0.039622 NA NA 9.7E-01 9.7E-01
Cadmium 0.00525 NA NA 1.0E-01 1.0E-01
Copper 0.021533 NA NA 5.7E-03 S.7E-03
Radionuclides pCi/LL
Actinium-227 0.5 2.0E-06 2.0E-06 NA NA
Plutonium-239/240 1.004 2.0E-06 2.0E-06 NA NA
Thorium-228+D 1.391 2.0E-06 2.0E-06 NA NA
Thorium-230+D 1.25 1.0E-05 1.0E-05 NA NA
Uranium-234 7.348 2.0E-06 2.0E-06 NA NA
TOTAL 1.8E-05 1.8E-05 1.1E+00 1.1E+00
bold Estimates that exceed acceptable thresholds
EPC Exposure Point Concentration
HI Hazard Index
HQ Hazard Quotient
mg/L Milligram per liter.
NA Not available; insufficient toxicity data.
pCVL Picocuries per liter.
VOCs Volatile organic compounds.



Table 27 Future Total Groundwater Risk for the Construction Worker Scenario

[ CANCER EFFECTS | | NON-CANCER EFFECTS |
Route-Specific Risk Cancer Route-Specific HQ Non-Cancer
Constituent Oral Dermal Inhalation Risk Oral Dermal Inhalation HI
Total VOC(down) Total VOCs Total
EPC
YOCs mg/L
1,2-Dichloroethene 0.0095 NA NA NA NA 1.0E-02 1.3E-03 NA 1.2E-02
Dichloromethane 0.0156 8.2E-08 1.3E-08 1.2E-09 9.7E-08 2.5E-03 4.2E-04 1.2E-05 3.0E-03
Tetrachloroethene 0.0016 5.9E-08 2.6E-07 1.6E-10 31E-07 1.6E-03 6.9E-03 1.0B-05 8.5E-03
Trichloroethene 0.0040 3.1E-08 2.5E-08 1.2E-09 5.7E-08 6.5E-03 5.2E-03 4.6E-04 1.2B-02
Inorganics
Aluminum 2.0617 NA NA NAP NA 2.0E-02 NA NAP 2.0E-02
Antimony 0.0436 NA NA NAP NA 1.1E+00 2.3E-02 NAP 1.1E+00
Beryllium 0.0002 NA NA NAP NA 9.3E-04 3.0E-04 NAP 1.2E-03
Bismuth 0.0098 NA NA NAP NA NA NA NAP NA
Cadmium 0.0063 NA NA NAP NA 1.2E-01 1.6E-02 NAP 1.4E-01
Chromium VI* 0.9540 NA NA NAP NA 3.1E+00 4.0E-01 NAP 3.8E+00
Copper 0.0366 NA NA NAP NA 9.7E-03 NA NAP 9.7E-03
Lithium 0.1195 NA NA NAP NA 5.8E-02 NA NAP 5.8E-02
Molybdenum 0.0151 NA NA NAP NA 2.9E-02 NA NAP 29E-02
Nickel 0.1884 NA NA NAP NA 9.2E-02 7.5E-03 NAP 1.0E-01
Thallium 0.0035 NA NA NAP NA 4.3E-01 1.4E-03 NAP 4.3E-01
Vanadjum 0.0252 NA NA NAP NA 3.5E-02 4.4E-03 NAP 4.0E-02
Radionuclides pCVL
Radium-226 1.6902 3.5E-13 NA NAP 3.5E-13 NA NA NAP MA
Strontium-90 13177 6.7E-08 NA NAP 6.7E-08 NA NA NAP NA
Thorium-228 2.5351 7.3E-07 NA NAP 7.3E-07 NA NA NAP NA
Thorium-230+D 1.4261 2.4E-06 NA NAP 2.4E-06 NA NA NAP NA
Tritium 66806.3960 6.0E-06 2.9E-04 7.5E-08 3.0E-04 NA NA NAP NA
Uranium-234 8.7303 4 8E-07 NA NAP 4.8E-07 NA NA NAP NA
TOTAL 9.8E-06 2.9E-04 7.7E08 3.0E-04 5.0E+00 4.7E-01 4.8E-04 5.51E+00
bold Estimates that exceed acceptable thresholds
EPC Exposure Point Concentration
HI Hazard Index
HQ Hazard Quotient
mg/L Milligram per liter.
NA Not available; insufficient toxicity data.
NAP Not applicable pathway; not a VOC.
pCVL Picocuries per liter.
VOCs Volatile organic compounds.

Chromium was conservatively assumed to be in the hexavalent state.

2/16/01 8:38 PM 1



Table 28 Future Background G dwater Risk for the Construction Worker Scenario
| CANCER EFFECTS | | NON-CANCER EFFECTS ]
Route-Specific Risk Cancer Route-Specific HQ Non-Cancer
Constituent Oral Dermal Inhalation Risk Oral Dermal Inhalation HI
Total VOCown) Total VOCs Total
EPC
YOCs mg/L
1,2-Dichloroethene NA NA NA NA NA NA NA NA
Dichloromethane NA NA NA NA NA NA NA NA
Tetrachloroethene NA NA NA NA NA NA NA NA
Trichloroethene NA NA NA NA NA NA NA NA
Inorganics .
Aluminum 0.037523 NA NA NAP NA 3.7E-04 NA NAP 3.7E-04
Antimony 0.000578 NA NA NAP NA 1.4E-02 3.1E-04 NAP 1.4E-02
Beryllium NA NA NAP NA NA NA NAP NA
Bismuth NA NA NAP NA NA NA NAP NA
Cadmium NA NA NAP NA NA NA NAP NA
Chromium VI 0.006076 NA NA NAP NA 2.0E-02 2.6E-03 NAP 2.2E-02
Copper 0.001167 NA NA NAP NA 3.1E-04 NA NAP 31E-04
Lithium 0.055707 NA NA NAP NA 2.7E-02 NA NAP 2.TE-02
Molybdenum 0.005597 NA NA NAP NA 1.1E-02 NA NAP 1.1IE-02
Nickel ' 0.034957 NA NA NAP NA 1.7E-02 1.4E-03 NAP 1.8E-02
Thallium . * NA NA NAP NA NA NA NAP NA
Vanadium 0.017076 NA NA NAP NA 24E-02 3.0E-03 NAP 2.7E-02
Radionuclides pCVL
Radium-226 0.996 3.7E-07 NA NAP 3.7E-07 NA- NA NAP NA
Strontium-90 0.975 5.0E-08 NA NAP 5.0E-08 NA NA NAP NA
Thorium-228 0.779 2.2E-07 NA NAP 2.2E07 NA NA NAP NA
Thorium-230+D NA NA NAP NA NA NA NAP NA
Tritium 1485.473 1.3E-07 6.5E-06 1.7E-09 6.6E-06 NA NA NAP NA
Uranium-234 0.792 4.4E-08 NA NAP 4.4E-08 NA NA NAP NA
Uranium-238+D 0.688 1.2E-06 NA NAP 1.2E-06 NA NA NAP NA
TOTAL 2.0E-06 6.5E-06 1.7E-09 8.5E-06 1.1E-01 7.2E-03 0.0E+00 1.2E-01
bold Estimates that exceed acceptable thresholds
EPC Exposure Point Concentration
HI Hazard Index
HQ Hazard Quotient
mg/L Milligram per liter.
NA Not available; insufficient toxicity data.
NAP Not applicable pathway; not a VOC.
NC Not a suspected carcinogen.
pCVL Picocuries per liter.
VOCs Volatile organic compounds.
* Chromium was conservatively assumed to be in the hexavalent state.

217/01 10:32 AM 1



Table 29 Future Incremental Groundwater Risk for the Construction Worker Scenario,

| CANCER EFFECTS ] | NON-CANCER EFFECTS |
Route-Specific Risk Cancer Route-Specific HQ Non-Cancer
Constituent Oral Dermal Inhalation Risk Oral Dermal Inhalation HI
Total VOC(owery Total VOCs . Total
EPC
YOCs mg/L
1,2-Dichlorocthene 0.0095 NA NA NA NA 1.0E-02 1.3E-03 NA 1.2E-02
Dichloromethane 0.0156 8.2E-08 1.3E-08 1.2E-09 NA 2.5E-03 4.2E-04 1.2E-0% 3.0E-03
Tetrachloroethene 0.0016 5.9E-08 2.6E-07 1.6E-10 3.1E-07 1.6E-03 6.9E-03 . 1.OE-05 8.5E-03
Trichlorocthene 0.0040 3.1E-08 2.5E-08 1.2E-09 5.7E-08 6.5E-03 5.2E-03 4.6E-04 1.2E-02
Inorganics
Aluminum 2.0242 NA NA NAP NA 2.0E-02 NA NAP 2.0E-02
Antimony 0.0430 NA NA NAP NA 1.1E+00 2.3E-02 NAP 1.1E+00
Beryllium 0.0002 NA NA NAP NA 9.3E-04 3.0E-04 NAP 1.2E-03
Bismuth 0.0098 NA NA NAP NA NA NA NAP NA
Cadmium 0.0063 NA NA NAP NA 1.2E-01 1.6E-02 NAP 1.4E-01
Chromium VI* 0.9479 NA NA NAP NA 3.1E+00 4.0E-01 NAP 3.5E+00
Copper 0.0355 NA " NA NAP NA 9.4E-03 NA NAP 9.4E-03
Lithium 0.0638 NA NA NAP : NA 3.1E-02 NA NAP 3.1E-02
Molybdenum 0.0095 NA NA NAP NA 1.9E-02 NA NAP 1.9E-02
Nickel 0.1534 NA NA NAP -NA 7.5E-02 6.1E-03 NAP 8.1E-02
Thallium 0.0035 NA NA NAP NA 4.3E-01 1.4E-03 NAP 4.3E-01
Vanadium 0.0082 NA NA NAP NA 1.1E-02 1.4E-03 NAP 1.3E-02
Radionuclides pCV/L
Radium-226 0.6942 2.6E-07 NA NAP 2.6E-07 NA NA NAP NA
Strontium-90 0.3427 1.8E-08 NA NAP 1.8E-08 NA NA NAP NA
Thorium-228 1.7561 5.1E-07 NA NAP 5.1E-07 NA NA NAP NA
Thorium-230+D 1.4261 2.4E-06 NA NAP 2.4E-06 NA NA NAP NA
Tritium 65320.9230 5.8E-06 2.8E-04 7.3E-08 2.9E-04 NA NA NAP NA
Uranium-234 7.9383 4.4E-07 NA NAP 4.4E-07 NA NA NAP NA
TOTAL 9.6E-06 2.8E-04 7.6E-08 2.9E-04 4.9E+00 4.6E-01 4.8E-04 5.3E+00
bold Estimates that exceed acceptable thresholds
EPC : Exposure Point Concentration
HI Hazard Index
HQ Hazard Quotient
mg/L Milligram per liter.
NA Not available; insufficient toxicity data.
NAP Not applicable pathway; not a VOC.
NC Not a suspected carcinogen.
pCvL Picocuries per liter.
VOCs Volatite organic compounds.
* Chromium was conservatively assumed to be in the hexavalent state.

2/17/01 10:33 AM 1



Table 30 Future Total Residual Groundwater Risk for Site Employee Scenario

|CANCER EFFECTS | [ NON-CANCER EFFECTS |
Route-Specific Risk Route-Specific HQ Non-Cancer
Constituent Oral Risk Oral Hi
Total Total Total
EPC

YOCs mg/L
1,2-Dichloroethene 0.0095 NA NA 1.0E-02 1.0E-02
Dichloromethane 0.0156 4.1E-07 4.1E-07 2.5E-03 2.5E-03
Trichloroethene 0.0040 1.5E-07 1.5E-07 6.5E-03 6.5E-03
Metals
Aluminum 2.0617 NA NA 2.0E-02 2.0E-02
Antimony 0.0436 NA NA 1.1E+00 1.1E+00
Beryllium . 0.0002 NA NA 9.3E-04 9.3E-04
Bismuth 0.0098 NA NA NA NA
Cadmium 0.0063 NA NA 1.2E-01 1.2E-01
Chromium VI* 0.9540 NA NA 3.1E+00 3.1E+00
Copper 0.0366 NA NA 9.7E-03 9.7E-03
Lithium 0.1195 NA NA 5.8E-02 5.8E-02
Molybdenum 0.0151 NA NA 2.9E-02 2.9E-02
Nickel 0.1884 NA NA 9.2E-02 9.2E-02
Thallium 0.0035 NA NA 4.3E-01 4.3E-01
Vanadium 0.0252 NA NA 3.5E-02 3.5E-02
Radionuclides pCi/L
Actinium-227+D** 0.5000 2.0E-06 2.0E-06 NA NA
Plutonium-238 0.2901 5.4E-07 5.4E-07 NA NA
Plutonium-239/240** 2.0914 4.1E-06 4.1E-06 ' NA NA
Radium-226 1.6902 3.1E-06 3.1E-06 NA . NA
Radium-228+D 0.0154 4.6E-08 4.6E-08 NA NA
Strontium-90 1.3177 3.4E-07 3.4E-07 NA NA
Thorium-228+D 2.5351 3.7E-06 3.7E-06 NA NA
Thorium-230+D 1.4261 1.2E-05 1.2E-05 NA NA
Tritium 66806.3960 3.0E-05 3.0E-05 NA NA
Uranium-234 8.7303 2.4E-06 2.4E-06 NA NA

TOTAL 5.9E-05 5.9E-05 5.0E+00 5.0E+00
bold Estimates that exceed acceptable thresholds
EPC Exposure Point Concentration
HI Hazard Index
HQ Hazard Quotient
mg/L Milligram per liter.
NA Not available, insufficient toxicity data,
pCVL Picocuries per liter.
VOCs ) Volatile organic compounds.
. Chromium was conservatively assumed to be in the hexavalent state.
i COPC for current groundwater, therefore, retained as future COPC.

216/01 8:42 PM ' 1



Table 31 Future Background Residual Groundwater Risk for Site Employee Scenario

|CANCER EFFECTS | | NON-CANCER EFFECTS |
Route-Specific Risk Route-Specific HQ  Non-Cancer
Constituent Oral Risk Oral HI
Total Total Total
EPC

YOCs me/L
1,2-Dichloroethene NA NA NA NA
Dichloromethane NA NA NA NA
Trichloroethene NA NA NA NA
Metals
Aluminum 0.037523 NA NA 3.7E-04 3.7E-04
Antimony 0.000578 NA NA 1.4E-02 1.4E-02
Beryllium NA NA NA NA
Bismuth NA NA NA NA
Cadmium NA NA NA NA
Chromium VI* 0.006076 NA NA 2.0E-02 2.0E-02
Copper 0.001167 NA NA 3.1E-04 3.1E-04
Lithium 0.055707 NA NA 2.TE-02 2.7E-02
Molybdenum 0.005597 NA NA 1.1E-02 1.1E-02
Nickel ; 0.034957 NA NA 1.7E-02 1.7E-02
Thallium NA NA : NA NA
Vanadium 0.017076 NA NA 2.4E-02 2.4E-02
Radionuclides pCi/L,
Actinium-227+D** NA NA NA NA
Plutonium-238 . 0.087 1.6E-07 - 1.6E-Q7 NA NA
Plutonium-239/240** 0.125 2.5E-07 2.5E-07 NA NA
Radium-226 0.996 1.8E-06 1.8E-06 NA NA
Radium-228+D NA NA NA NA
Strontium-90 0.975 2.5E-07 2.5E07 NA NA
Thorium-228+D 0.779 1.1E-06 1.1E-06 NA NA
Thorium-230+D* NA NA NA NA
Tritium 1485.473 6.6E-07 6.6E-07 NA NA
Uranium-234 0.792 2.2E-07 2.2E-07 NA NA

TOTAL 4.5E-06 4.5E-06 L1E-01 1.1E-01
bold Estimates that exceed acceptable thresholds
EPC Exposure Point Concentration
HI Hazard Index
HQ Hazard Quotient
mg/L Milligram per liter.
NA Not available; insufficient toxicity data.
pCi/LL Picocuries per liter.
VOCs Volatile organic compounds.
* Chromium was conservatively dtobe inthe h lent state.
.- COPC for current groundwater, therefore, retained as future COPC.

2/17/01 10:34 AM 1



2/17/01 10:35 AM

Table 32 Future Incr tal Residual Gr dwater Risk for Site Employee Scenario
|CANCER EFFECTS | | NON-CANCER EFFECTS |
Route-Specific Risk Route-Specific HQ  Non-Cancer
Constituent Oral Risk Oral HI
Total Total Total
EPC

YOCs mg/L
1,2-Dichloroethene 0.0095 NA NA 1.0E-02 1.0E-02
Dichloromethane 0.0156 4.1E-07 4.1E-07 2.5E-03 2.5E-03
Trichloroethene 0.0040 1.5E-07 1.5E-07 6.5E-03 6.5E-03
Metals
Aluminum 2.0242 NA NA 2.0E-02 2.0E-02
Antimony 0.0430 NA NA 1.1E+00 1.1E+00
Beryllium 0.0002 NA NA 9.3E-04 9.3E-04
Bismuth 0.0098 NA NA NA 0.0E+00
Cadmium 0.0063 NA NA 1.2E-01 1.2E.01
Chromium VI™ 0.9479 NA NA 3.1E+00 3.1E+00
Copper 0.0355 NA NA 9.4E-03 9.4E-03
Lithium 0.0638 NA NA 3.1E-02 3.1E-02
Molybdenum 0.0095 NA NA 1.9E-02 1.9E-02
Nickel 0.1534 NA NA 7.5E-02 7.5E-02
Thallium . 0.0035 NA NA 4.3E-01 4.3E-01
Vanadium 0.0082 NA NA 1.1E-02 1.1E-02
Radionuclides pC/L
Actinium-227+D"" 0.5000 20E-06  2.0E-06 NA NA
Plutonium-238 0.2031 3.8E-07 3.8E-07 NA NA
Plutonium-239/240" 1.9664 39E-06  3.9E-06 NA NA
Radium-226 0.6942 1.3E-06 1.3E-06 NA NA
Radium-228+D 0.0154 4.6E-08 4.6E-08 NA NA
Strontium-90 0.3427 8.8E-08 8.8E-08 NA NA
Thorium-228 1.7561 2.5E-06 2.5E-06 NA NA
Thorium-230+D 1.4261 1.2E-05 1.2E-05 NA NA
Tritium 65320.9230 2.9E-05 2.9E-05 NA NA
Uranium-234 7.9383 2.2E-06 2.2E-06 NA NA

TOTAL 5.4E-05 5.4E-05 4.9E+00 4.9E+00
bold Estimates that exceed acceptable thresholds
EPC Exposure Point Concentration
HI Hazard Index
HQ Hazard Quotient
mg/L Milligram per liter.
NA Not available; insufficient toxicity data.
pCiL Picocuries per liter.
VOCs Volatile organic compounds.
hie Chromium was conservatively assumed to be in the hexavalent state.
e COPC for current groundwater, therefore, retained as future COPC.



Table 33 Total Residual Risk for Parcel 3 Summary Table

Scenario and

Receptor

Media

Construction Soil (all sample

Constituents Pathwa

Chemical and

Total Noncarcinogen
Risk HI

Total Carcinogenic

Risk ELCR

Worker Scenario depths) Radiological |Ingestion NA 6.2E-06

(Current/Future) Inhalation of Dust NA 5.6E-09

Inhalation of VOCs NA 0.0E+00

Exieinal NA 6.5E-10

Soil Total Risk NA 6.2E-06

Groundwater Chemical Ingestion 1.1E+00 2.1E06
(Current) and Radiological |Dermal Contact 1.7E-01 NA
Inhalation While Showerin NA NA

Current Groundwater Total Risk 1.3E+H00 2.1E-06

Groundwater Chemical Ingestion 5.0E+00 9.8E-06

(Future) and Radiological {Dermal Contact 4.7E-01 2.9E-04

Inhalation While Showerin 4.8E-04 7.7E-08

Future Groundwater Total Risk S.5SE+00 3.0E-04

Air* Radiological [ Inhalation NA 2.1E-07

Air Total Risk NA 2.1E-07

Cumulative Total Current Risk 1.3E+00 8.5E-06

Cumulative Total Future Risk 5.5E+H00 3.1E-04

Cumulative Total Future Risk

Site Employee Soil (0-2 ft bls) Chemical and {Ingestion NA 2.6E-06
Scenario (Current/Future) | Radiological |Inhalation of Dust NA 2.3E-08
Inhalation of VOCs NA 0.0E+00
External NA 7.7E-10
Soil Total Risk NA 2.6E-06
Groundwater Chemical Ingestion 1.1E+00 2.2E-05
(Current) and Radiological
) Current Groundwater Total Risk 1.1E+00 2.2E-05
Groundwater ChelTlical. Ingestion 5.0E400 5.9E-05
(Future) and Radiological
Future Groundwater Total Risk S.0E+00 5.9E-05
Air* Radiological | Inhalation NA 1.0E-06
Air Total Risk NA 1.0E-06
Cumulative Total Current Risk 1.1E+00 2.6E-05
5.0E+00 6.3E-05

NA - Not applicable

*RRE values for air were brought forward from the Technical Position Report for Release Blocks D and H. (DOE 1999).

Numbers written as |.0E-03 equal 1x107
bolded values exceed cancer risk of 10 or non cancer HI greater than 1.

bls - below land surface



Table 3

4 Background Residual Risk for Parcel 3 Summary Table

Scenario and
Receptor

Construction
Worker Scenario

ite Employee
Scenario

Media

Constituents

Pathway

Chemical and

Total Nencancer
Hazard

Total Cancer Risk

Soil (all sample
depths) Radiological |Ingestion NA 2.3E-08
(Current/Future) Inhalation of Dust NA 2.1E-11
Inhalation of VOCs NA 0.0E+00
Extemnal NA 2.6E-12
Soil Total Risk NA 2.3E-08
Groundwater Chemical Ingestion 1.4E-02 NA
(Current) and Radiological |Dermal Contact 2.3E-03 NA
Inhalation While Showerin NA NA
Current Groundwater Total Risk 1.7E-02 NA
Groundwater Chemical _[n_gestion 1.1E-01 2.0E-06
(Future) and Radiological | Dermal Contact 7.2E-03 6.SE-06
Inhalation While Showerin NA 1.7E-09 .
Future Groundwater Total Risk 1.2E-01 8.5E-06
Air* Radiological | Inhalation NA 7.7E-09
Air Total Risk NA 7.7E-09
Cumulative Background Current Risk 1.7E-02 3.1E-08
Cumulative Background Future Risk 1.2E-01 8.5E-06

Chemical and |Ingestion NA .2E-07
(Current/Future) Radiological {Inhalation of Dust NA 1.0E-10
Inhalation of VOCs NA 0.0E+00
External NA 2.9E-12
Soil Total Risk NA 1.2E-07

Groundwater Chemical .
(Current) and Radiological Ingestion 1.4E-02 3.3E-06
Current Groundwater Total Risk 1.4E-02 3.3E-06
Groundwater | Chemical Ingestion 1.1E-01 4.5E-06

(Future) and Radiological

Future Groundwater Total Risk 1.1E-01 4.5E-06
Air* Radiological | Inhalation NA 3.9E-08
Air Total Risk NA 3.9E-08
Cumulative Background Current Risk 1.4E-02 3.5E-06
Cumulative Background Future Risk 1.1E-01 4.7E-06

NA - Not applicable
*RRE values for air were brought forward from the Technical Position Report for Release Blocks D and H. (DOE 1999).

Numbers written as 1.0E-03 equal 1xi07
bolded values exceed cancer risk of 10" or non cancer Hi greater than 1.

bls - below land surface



Table 35

Incremental Residual Risk for Parcel 3 Summary Table

Scenario and
Receptor

Construction
Worker Scenario

Site Employee
Scenario

Media

Constituents

Pathway

Total Noncancer
Hazard

Soil (all sample ‘

Chemical and ]

Total Cancer Risk

depths) Radiological |Ingestion NA 6.1E-06

(Current/Future) Inhalation of Dust NA 5.5E-09

Inhalation of VOCs NA 0.0E+00

Extcmnal NA 6.9C-10

Soil Total Risk NA 6.1E-06

Groundwater Chemical Ingestion 1.1E+00 2.1E-06
(Current) | and Radiological [Dermal Contact 1.7E-01 NA
Inhalation While Showerin NA NA

Current Groundwater Total Risk 1.2E+00 2.1E-06

Groundwater Chemical Ingestion 4.9E+00 9.6E-06

(Future) and Radiological | Dermal Contact 4.6E-01 2.8E-04

Inhalation While Showerin 4 8E-04 7.6E-08

Future Groundwater Total Risk 5.3E+00 2.9E-04

Air* Radiological | Inhalation NA 2.0E-07

Air Total Risk NA 2.0E-07

Cumulative Incremental Current Risk 1.2E+00 8.4E-06

=

Cumulative Incremental Future Risk

TR ot \%«% 3
S B
ek

3.0E-04

Soil (0-2 fi bis) Chemical and |Ingestion NA 2.6E-06
(Current/Future) Radiological |Inhalation of Dust NA 2.2E-08
Inhalation of VOCs NA 0.0E+00
External NA 6.2E-10
Soil Total Risk NA 2.6E-06

Groundwater Chemical .
(Current) and Radiological Ingestion 1-1E+00 1.8E-05
Current Groundwater Total Risk 1.1E+00 1.8E-05
Groundwater Chemical Ingestion 1.9E+00 5.4E-05

(Future) and Radiological :

Future Groundwater Total Risk 4.9E+00 5.4E-05
Air* Radiological l Inhalation NA 9.9E-07
Air Total Risk NA 9.9E-07
Cumulative Incremental Current Risk 1.1E+00 2.2E-05
Cumulative Incremental Future Risk 4.9E+00 5.8E-05

NA - Not applicable
*RRE values for air were brought forward from the Technical Position Report for Release Blocks D and H. (DOE 1999).

Numbers written as 1.0E-03 equal 1x 10°
bolded values exceed cancer risk of 10 or non cancer HI greater than 1.
bls - below land surface



Appendix E

Figures
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Appendix F

Parcel 3 Database Information

Includes:

1. CD containing Parcel 3 Database for soil and groundwater, flow-tube
calculations for future groundwater, and data used in statistical
analysis.

2. List of laboratory data qualifiers



CLP Laboratory Data Qualifiers and their Uses in the RRE

Inorganic Chemical Data Definition Included in RRE?

B Reported value is <CRDL?, Yes
but >IDL".

U Compound was analyzed for Yes, 1/2 SQL°
but not detected.

E Value is estimated due to Yes
matrix interference.

N Spiked sample not within Yes
control limits,

J Value is an estimated quantity. Yes®

R Quality control indicates that No
data is unusable.

Organic Chemical Data Definition Included in RRE?

U Compound was analyzed for Yes, 1/2 SQL°®
but not detected.

J Value is estimated, spectral Yes®
identification criteria are met
but the value is <CRDL.

B Analyte found in associated Yes®
blank as well as in sample.

E Concentration exceeds Yes
calibration range of GC/MS®
instrument.

D Compound identified in an Yes

analysis at a secondary
dilution factor

a. CRDL means contract required detection limits
b. IDL means instrument detection limits
"U" qualified data, result was recorded as 1/2 the detection limit.
"J" qualified data with results less than the detection limit, recorded as

1/2 the detction limit.
"B" qualified organic results. If blank sampie contained a common lab
contaminant, result considered positive only if concentration exceeded 10x
the amount detected in the blank. If blank sample contained a constituent
that is not a common lab contaminant, result considered positive only
if concentration exceeded 5X the amount detected in the blank.

c.
d.





