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Department of Energy . A  

Fernald Environmental Management Project 
P. 0. Box 398705 

, .  Cincinnati, Ohio 45239-8705 
(513) 648-31 55 

DOE-0416-95 
January .13, 1995 

Mr. James A. Saric, Remedial Project Director 
U.S. Environmental Protection Agency 
Region V - 5HRE-8J 
77 W .  Jackson Boulevard 
Chicago, Illinois 60604-3590 

Mr. Tom Schneider, Project Manager 
Ohio Environmental Protection Agency 
401 East 5th Street 
Dayton, Ohio 45402-2911 

Dear Mr. Saric and Mr. Schneider: 

TRANSMITTAL OF RESPONSES TO COMMENTS AND RESULTANT CHANGE PAGES FOR THE DRAFT 
FINAL OPERABLE UNIT 5 REMEDIAL INVESTIGATION REPORT 

References: 1. Letter, Thomas A. Schneider (OEPA) to Jack Craig (DOE-FN), 
"Comments - OU 5 RI," dated December 05, 1994. 

2. Letter, James A. Saric (U.S. EPA) to Jack Craig (DOE-FN), 
"Disapproval of the OU5 Remedial Investigation Report ," 
dated December 15, 1994. 

Enclosed for your review and approval are comment responses and change pages 
for the Operable Unit 5 (OU5) Remedial Investigation (RI) Report. 
phone conversations were held with commentors to ensure the acceptability o f  
the responses and actions. 

Several 

Responses to t h e  27 coiiiments receivea ( 2 2  from the United States Environmental 
Protection Agency (U.S. EPA) and 5 from the Ohio Environmental Protection 
Agency (OEPA)) have been prepared and the draft final RI Report has been 
revised accordingly. 
binder behind the appropriate tab. 
pages are provided with the inserts. Bold italics have been used within the 
report text to indicate revisions due to responses to this round of comments. 

The United States Department of Energy, Fernald Area Office (DOE-FN) initiated 
a number o f  additional revisions to enhance the accuracy and clarity o f  the 
document. For example, while researching the response to Comment 86, the 
DOE-FN noted that Table A.l-IS, Organic Constituents o f  Potential Concern, 
would be improved by the addition of two parameters and footnotes .  Tables 
A.2-i  through A.2-12,  which summarize the selection of constituents of 
potential concern, were revised to correct the units and maximum contaminint 

The comments are located in the Responses to Comments 
Instructions for inserting the replacement 
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levels;  the changes do  n o t  affect  resu l t s  or conclusions o f  the r i sk  
assessment. The List of Tables was also revised. Table A.IV-20, which was 
inadvertently omitted from the October 1994 i t e ra t ion ,  has been included. 
P1 ate  D-84 was revi sed t o  correct inaccuracies i n Fernal d Environmental 
Management Project (FEMP) background features,  and a p o r t i o n  of Appendix T was 
updated. All of the changes are noted as DOE-FN i n i t i a t ed  revisions. 

Following E P A  approval of these responses/changes, replacement covers, spines 
and t i t l e  pages marked "Final" will be issued t o  a l l  holders of the OU5 RI 
Report and Reference Appendices, as appropri ate.  

If you or your s t a f f  have any questions, please contact Rob Janke a t  
(513) 648-3124 or Kathi Nickel a t  (513) 648-3166. 

. I  Sincerely, 

FN: Ni c kel 

Enclosures: As Stated 

QJL Jack R .  Craig -f Fernald Remedial Action 
Project Manager 



cc w/encs : 

Volumes 1, 2, and 3 change pages, P l a t e  D-84: 
K. H. Chaney, EM-423/QO 
D. R. Kozlowski  , EM-423/QO 
G. Jablonowki ,  USEPA-V, AT-18J 
P. VanLeeuwen, WSEPA-V, 5HRE-8J 
J. Kwasni ews k i  , OEPA-Col umbus 
P. H a r r i s ,  OEPA-Dayton 
F. B e l l ,  ATSDR 
R. 0. George, FERMCO 
T. Hagen, FERMCO 

Volumes 1 and 2 change pages: 
M. Davis ,  ANL 

Volumes 1, 2, 3, and r e f e r e n c e  append,ces change pages, F l a t e  D-84: 
L. G r i f f i n ,  EM-423/QO 
M. P r o f f i t ,  OEPA-Dayton 
J. Michaels ,  PRC 
R. Cohen, GeoTrans 
R. Owen, ODOH 

.rAR-C _I -- o o F d i - n i t D  

cc w/o enc: 

M. Yates, FERMCO 1 
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bcc : 

R. J .  Janke, DOE-FN 
J .  Kappa, DOE-FN 
K. N i c k e l ,  DOE-FN 
J .  Stover ,  DOE-FN 
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Restoration hnagement Corporation 

INTEROFFICE MEMORANDUM 

To: Distribution Date: 

Location: Various 

From: Dennis Carr 

Extension: 738-9433 

C: File Record St rage Co 
Dave Brettschneider 
Cate Brier 
Ken Broberg 
Mark Cherry 

y 106.4.19 

J.D. Chiou,-B&R Pittsburgh 
Stephanie Disbro - OU5 Files 
Bob Fellman 
Bob Galbraith 
R.D. George 
Terry Hagen 
Bill Hertel 
R. Holmes 

Enclosed are the subject attachm nts. The 

Reference: 

FERMCO #: 

Client: 

Subject: 

January 13, 1995 

M: CRUS :95-0004 

DOE DE-AC24-920H2 1972 

Transmittal of Responses to 
Comments on the Draft Final OU5 
RI Report and resultant change 
pages 

Steve Houser 
Daryl Hutson, B&R Pittsburgh 
Marc Jewett 
Darin Milligan, IT Albuquerque 
Tom Mulder, IT Cincinnati 
Keith Nelson 
Lois Nelson 
Paul Pettit 
LeeAnn Sinagoga, B&R Pittsburgh 
Mike Skriba 
Nancy Weatherup 

responses have been prepared and the Remedial 
Investigation @I) Report has been revised based on responses to the 27 U.S.  EPA and OEPA 
comments received in December. The change pages and comment responses were transmitted to EPA 
and OEPA via the attached letter. 

As the recipient of the October iteration of this report, change pages are attached for you to insert (in 
accordance with the instructions provided) in the OU5 RI Report binders. Comments should be 
placed in the Responses to Comments binder behind the appropriate tab ( U . S .  EPA or Ohio EPA). 
Following EPA approval.of these changes, replacement covers, spines and title pages marked FINAL 
and January 1995 will be issued to all holders of the Report and Reference Appendicesj 
appropriate. 

FS-63834 (1 1/28/84) 



CHANGE PAGE INSTRUCTIONS - COMMENT RESPONSE DOCOMENT 

U. S .  .EPA Tab 
Place t h e  U.S. EPA responses behind t h i s  t a b .  

OEPA Tab 
Place t h e  OEPA responses behind t h i s  tab. 



RESPONSES TO U.S. EPA COMMENTS ON THE OCTOBER 1994 OU5 RI REPORT 
Page & line numbers in ( ) indicate where response is located in the October RI Report 

0 5. Commenting Organization: U.S. EPA Commentor: Saric 
Section#: 2.5.4.2 Pg.#: 2-40 (-39) Line#: 8 (32) Code: 
Original Specific Comment# 5 
Comment: The U.S. Department of Energy responded that the text will read, "The 1.5 - to 

2.0-footdeep ...,I* while the revised text instead states, "The 1.25- to 2.0-footdeep ....'I The text 
should be revised to be consistent with the response to the comment. 
Agree there was inconsistency. The wrong depth (1.25 feet) was typed into the response to 
comment 5. The depth of 1.5 feet stated in the RI Report is correct. 

Response: 

Action: No action required. 

44. Commenting Organization: U.S. EPA Commentor: Saric 
Section#: A. 1 .O Pg.#: Fig. A.1-4 Line#: NA Code: 
Original Specific Comment# 41 
Comment: The response states that the legend to Figure A. 1-4 will be modified to explain that bedrock 

''separates and demarcates the Great Miami Buried Valley Aquifer from the upland area." 
Instead, the legend has been revised to read, "Separates Demarcates the...." The legend should 
be revised to read as the original response stated. 
The reviewer is commenting on the fact that the word "and" is missing from the phrase 
"separates and demarcates.. . .It. The reviewer is correct. 
Correct legend to read "separates and demarcates.. . . . " 

Response: 

Action: 

Commenting Organization: U.S. EPA Commentor: Saric 
Section#: A.2.4 Pg.#: A.2-12 t h r ~  (A.2-14) Line#: (16, 25, 26) Code: 
Original Specific Comment# 49 
Comment: In response to original comment #49, the text in lines 15 and 16 on page A.2-15 was revised to 

read, "Polychlorinated biphenyl [PCB] compounds and dioxins/furans were also selected as 
chemicals of potential concern [CPCs] for human health risk assessment." However, PCBs are 
not listed in the in-text tables for selected CPCs presented ,on pages A.2-12 through A.2-14. The 
report should be revised to incorporate PCBs in one of the in-text tables identified above. 

The report will be revised to incorporate PCBs in the in-text table presented on page A.2-14. 
Response: Agree. 
Action: 

76. Commenting Organization: U.S. EPA Commentor: P. Van Leeuwen 
Section#: A.3 Pg.#: A.3-17 Line#: (11 ff) Code: 
Original Comment# 12 
Comment: I noted the slight text changes on page A.3-17. However, the additional proposed text given in 

the response document, starting with "The text will further note ..." could not be located in the 
revised document. Where are the expanded discussions of the Area 6 contamination? 
Please note that the text (page 3-17) already states that Areas 5 and 6 are too small for potential 
agricultural purposes and that Areas 5, 6, and 7 lie in the predominant downwind direction. We 
agree to modify the text further to note that Area 6 strongly influences exposure point 
concentrations for combined Areas 5, 6, and 7. 
The following text will be added to page A.3-17, line 13: It should be noted that environmental 
contamination (soil and groundwater) in Area 6 generally exceeds that detected in Areas 5 and 7. 
Thus, contaminant concentrations/activities in Area 6 strongly influence exposure point 
concentrations/activities developed for the combined Areas 5, 6, and 7. Area 6 is a "hot spot" 

of a soil removal action. 

Response: 

Action: 

m 
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Commenting Organization: U.S. EPA Commentor: P. Van Leeuwen 
Section#: A.3 Pg.#: A.3-19/20 (-20/21) Line#: Code: 
Original Comment# 16 
Comment: The reference to Plates E-77 through E-90 did not greatly aid me in locating the "uranium 

plume", referred to earlier, or the "six distinct plumes" referred to in this text. Some additional 
text explanation (which plumes on the plates are the ones referred to in the text) or some 
identification on the maps seems to be needed. 
Agree to modify text further. The referenced figures are attached for your information. 
The following text will be added below the bulleted list of the plumes presented on page A.3-20: 
Figure 4-92 (Section 4 in Volume I) depicts the location of perched groundwater contamination 
areas I through VII. Figure 4-79 depicts uranium concentrations in these 7 areas as well as the 
remainder of the site. 
This text will be added below the bulleted list'of the Great Miami Aquifer plumes presented on 
page A.3-21: Figure 4-95 (Section 4 in Volume I) is a schematic depiction of the major FEMP 
and PRRS plumes in the Great Miami Aquifer. Figure 4-95 also shows the sources/pathways for 
each of the plumes while Figure '4-93 shows uranium concentrations in the various plumes. 

Response: 
Action: 

Commenting Organization: U.S. EPA Commentor: P. Van Leeuwen 
Section#: A.3 Pg.#: A.3-28-30 (-29) Line#: 41 Code: 

Comment: The response to this comment is acceptable, provided that "exclusion" of the ingestion of 
groundwater in line 41 is changed to "inclusion" of the ingestion of groundwater. 

Response: Agree. 
Action: Text modified as suggested by reviewer. 

Original Comment# 9 1 

Commenting Organization: U.S. EPA Commentor: P. Van Leeuwen 
Section#: A.3 Pg.#: A.3-38 Line#: 9-18 Code: 
Original Comment# 18 
Comment: A review of the data in Table A.IV-62 indicates that the wells may not be very homogeneous 

(concentrations of some contaminants differ by more than an order of magnitude); I did not have 
Appendix I, so I could not compare the data well by well. Also, the distribution of many 
contaminants is noted in the Table as "undefined"; however the methodology described on page 
A.2-6, lines 19-21: "For data sets containing less than 20 samples and having undefined 
distribution, the nonparametric 95th percentile is always the maximum detected concentration" 
does not seem to have been followed. What methodology was used to determine the 
"representative concentration" value when this methodology was not used? (I noted that the data 
in the OU #2 FS was ordered from the largest value to the smallest, instead of the reverse as 
suggested in Appendix A.11. This would have directed the choice of the value for the 95th 
percentile from the ordered data to the lowest value rather than the highest value. Was this also 
done in the OU #5 RI?) 
This comment was discussed and resolved via phone calls with EPA (L. Sinagoga, Brown and 
Root Environmental, and Pat Van Leeuwen, EPA Region 5). To summarize the phone 
conversations: Note that representative concentrations for the Operable Unit 5 risk assessment 
were determined as described in Section A.2.2.2. The nonparametric 95th percentile was 
ALWAYS selected as the representative concentration for the undefined distribution. For data 
sets containing less than 20 samples and having an undefined distribution, the nonparametric 95th 
percentile is always the maximum detected value. For data sets containing 20 or more samples 
and having an undefined distribution, the 95th percentile value was determined using the methods 
presented in Attachment A.11 of the RI. 
The data are ordered in ASCENDING order. If n = the number of results and p = the result to 
be designated as the 95th perceniiie vaiiie, 'uie p is cdci!zt& as fc!!zw: p = 0.95 (n> 

Response: 
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Note that the 95th percentile value may be selected using this formula regardless of the number 
of values considered. The fact that the maximum concentration is chosen whenever there are less 
than 20 values is a function of the mathematics of the test. 
Table A.IV-62 (showing data for wells off property and to the east) has been reviewed and 
corrected. Previously the table did not focus on the most recent data (1992/1993) available for 
the well group in question and did not properly select a datum to represent each well in the 
statistical analysis. However, the 95th percentile selection was working DroDerly. See response 
to Comment 81 in the Responses to Comments on the OU5 Remedial Investigation Report of 
June 1994 for an explanation of the selection of datum to represent a well. Note that this is a 
FYI only table - it was NOT actually used in the baseline risk assessment because data for wells 
along the eastern fenceline were used to assess risks to a hypothetical RME receptor along the 
eastern fenceline. In terms of the risk assessment of contaminant concentrations in soil, 
groundwater, and air, the fenceline is the logical RME location for off-property receptors. 
Correct Table A.IV-62 with the most recent data. Action: 

83. Commenting Organization: U.S. EPA Commentor: P. Van Leeuwen 
Section#: A.3 Pg.#: A.3-64 (-68) Line#: 18-26 (4) Code: 
Original Comment# 20 
Comment: The response to this comment is acceptable, except for the last sentence (p A.3-68, lines 3 4 ,  

which do not seem to be quite correct. I think that you mean that this results in a combined soil 
ingestion rate of 0.18 g/day for the RME farmer and 0.12 g/day for the CT farmer. 
The reviewer is correct. We do mean that this results in a combined soil ingestion rate of 0.18 
g/day for the RME farmer and 0.12 g/day for the CT farmer. 
Revise text as requested - ... a combined soil ingestion rate of 0.18 g/day for the RME farmer 
and 0.12 g/day for the CT farmer. 

Response: 

Action: 

. Commenting Organization: U.S. EPA Commentor: P. Van Leeuwen 
Section#: A.3 Pg.#: Tables A.3-3 ... Line#: Code: 
Original Comment# 11 
Comment: 

b 
There is still some inconsistency here. Text, p A.2-13, indicates that carbon tetrachloride was 
retained as a CPC; however, it is not found in the section 3.0 tables. There may be other 
missing entries. 
The reviewer is correct. Table A.3-3 (and associated tables) do not show the evaluation of 
carbon tetrachloride in FEMP surface soil samples. Improper coordinates assigned to one of the 
soil samples created a problem which you have identified (i.e., the mislocation of a sample). 
Please note that we did not ignore your original comment on carbon tetrachloride. Our original 
follow-up to your comment indicated that the carbon tetrachloride detection in question was an 
anomalous off-property detection. A more recent double check of the database noted a 
correction to the database that places the carbon tetrachloride detection in Area R2 and that the 
surface soil detections in question are nonvalidated data. Even though the data are nonvalidated, 
they will be evaluated (quantitatively) because they are the maximum carbon tetrachloride 
detections reported in surface soil. The results/comments will be presented in the Comment 
Uncertainty column in Table AS-22. This does not alter the critical conclusions of the baseline 
risk assessment. The baseline risk assessment already demonstrated that volatile organic 
compounds were COCs that must be addressed in the Operable Unit 5 feasibility study. 
Additionally, whilethe baseline risk assessment is required to use validated data only, ALL 
available data are considered in the feasibility study, particularly in the calculation of soil 
volumes. 
Include carbon tetrachloride in the Area R2 analysis, and present the results in the Comment 
Uncertainty column in Table AS-22 as follows: The validated analytical database for soil 
iiidiciites t h t  ctiibon :d;ach!o;ide is cot 3 CO?C. Hmvever, 1.2 p ~ r t s  per mi!!ion @pm) carbon 
tetrachloride was detected at one production area sampling location based on nonvalidated data. 

Response: 

Action: 
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The cancer risk estimate associated with exposure to 1.2 ppm carbon tetrachloride is 
approximately 6 x lo', considerably lower than the total cancer risk estimate available for the 
production area. 
A final check of tables was performed to ensure that inconsistencies are resolved (i.e., the 
organics identified as COPCs for surface soil in the in-text tables appearing on pages A.2-12 and 
A.2-13 do appear in Table A.3-3). 

Commenting Organization: U.S. EPA Commentor: P. Van Leeuwen 
Section#: A.3 Pg.#: Table A.3-7 (A.3-37,-38a) Line#: (7,4) Code: 
Original Comment# 13 
Comment: After a second consideration of the Off-Property, Future Land Use scenarios and the Off- 

Property, Current Land Use scenarios for the off-site resident farmedchild, the explanation given 
by DOE for the difference in the Surface Soil contaminant levels did not make much sense. The 
difference between the two scenarios is said to be a difference in the manner for calculating 
groundwater contaminant concentrations, with the predicted values used for the future land use 
scenario including fate and transport. Actually, no change in land use is apparent here, only a 
change in time. The explanation for the difference in soil values indicates that radionuclide 
decay was considered, but this does not explain why Pb-210, for example, disappears. Doesn't 
Ra-226 ultimately result in Pb-210? The Ra-226 levels do not decrease, so why isn't there a 
constant decay to Pb-210? I also noted that no adjustment was made to other radionuclides for 
decay or in-grow. 
I have the feeling that the method for predicting the surface soil contaminant levels (based on 
radioactive decay of some radionuclides) was different from the manner in which these processes 
were assessed for groundwater. Also, the scenario described as the Future Land Use with 
Controls/Off-Property Resident Farmer/Child is really a variation of the Current Land Use 
without Access Controls scenario and only varies with time, not land use. Please review the 
methodology for determining the concentration values in surface soil and groundwater in the 
described future land use scenario for consistency, and explain why this scenario is thought to be 
associated with a change in land use. Some explanations in the text are clearly needed to clarify 
these issues. 
Agree to add explanation in the text to clarify issue. 
Per your request, the following text will be added to Section A.3.3.1, which discusses exposure 
point concentrations for soil: 
"However, there is a difference in the radiological COPC list for the current versus future land- 
use scenarios (e.g., the COPC lists presented in Tables A.3-5 and A.3-7). The difference in the 
current and future radiological COPCs in soil is a function of the assumptions made regarding 
the equilibrium and the properties of the radiologicals (e.g., the daughter products; note the 
number of daughter products assumed under the current versus the future land-use scenarios). 
For example, based on the existing analytical data, it was not assumed that Pb-210 is currently in 
equilibrium with radium-226 and its daughter products. (Radium-226 [in equilibrium with five 
daughter products] is evaluated under the current land-use scenario.) Instead, actual analytical 
data is used to determine the representative concentration of Pb-210 under the current land-use 
conditions. In contrast, it is assumed that Pb-210 is a decay chain product of radium-226 for the 
evaluation of the future land-use scenario. Radium-226 with eight daughter products is 
considered for the future land-use scenario. Radon is also a Ra-226 decay chain product. 
Because some of the radon will be lost to the atmosphere, secular equilibrium between Ra-226 
and PB-210 in soil may not be fully achieved. 
The following text will be added to Section A.3.3.3, which discusses exposure point 
concentrations for groundwater: "As discussed in the following paragraphs, the representative 
concentrations determined for groundwater for the current land-use scenario are based on the 
ciiiieiitly available t~dyticd bats. ??;e radk!egicd equi!ibricm ~ s ~ ~ p t i o n s  are the same as 
those specified for soil under the current land-use scenario. The representative concentrations 

Response: 
Action: 
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96. 

97. 

123. 

determined for groundwater for the future land-use scenario are modeled values. Therefore, the 
evaluation of the current versus future Operable Unit 5 off-property receptors differs principally 
in that modeled groundwater contaminant levels (as opposed to measured groundwater 
contaminant concentrations) are used as groundwater exposure point concentrations for the future 
land-use scenario; i.e., there is no actual difference in the land-use assumptions themselves when 
the future off-property receptor is evaluated. The exposure point concentrations for soil (current 
versus future) differ only as a consequence of the radiological equilibrium assumptions. The 
modeled values for groundwater were determined based on the fate and transport methods 
presented in Section 5.0. Specifically, the modeling considered contaminant levels currently 
existing in the soil and groundwater (particularly the perched water) as the source term. The 
migration of the contaminants from the source term to the groundwater was based on 
contaminant- specific parameters such as the distribution coefficient (the KJ and the 
hydrogeological properties of the aquifer underlying and downgradient of the FEMP. The 
radiological equilibrium assumptions are the same as those specified for soil under the future 
land-use scenario. Consequently, the method used to predict the activities of radiologicals in the 
groundwater is identical to that specified for soil; Le., radiological equilibrium assumptions are 
the same. However, the contaminant migration is considered using the groundwater modeling 
methods presented in Section 5.0. 

Commenting Organization: U.S. EPA Commentor: Saric 
Section#: A.3.0 Pg.#: Table A.3-1 Line#: NA Code: 
Original Specific Comment# 98 
Comment: Original comment #98 indicated that Table A.3-1 and Figure A.3-2 presented inconsistent 

information. Specifically, Table A.3-1 indicates that the baseline risk assessment will evaluate 
exposure via direct radiation as a result of recreational activities. In contrast, Figure A.3-2 
indicates that such exposure will not be evaluated because a preliminary screening indicates that 
the contribution to total exposure from this exposure pathway is negligible. Table A.3-1 and 
Figure A.3-2 should be revised to eliminate this discrepancy. 

The "direct radiation" entry specified for recreational receptor exposure to surface water will be 
eliminated from Table A.3-1 (3rd page of table). 

Response: Agree. 
Action: 

Commenting Organization: U.S. EPA Commentor: Saric 
Section#: A.3.0 Pg.#: Fig. A.3-6 Line#: NA Code: 
Original Specific Comment# 99 
Comment: Original comment #99 indicated that the distances presented in Figure A.3-6 were incorrect. 

While some of the distances appear to have been corrected, others remain incorrect. 
Specifically, Elda Elementary School is labeled as being 1 mile from the center of the Fernald 
Environmental Management Project (FEMP). However, the symbol that indicates the location 
for the school is farther than 1 mile from the center of the FEMP. Figure A.3-6 should be 
closely reviewed and the distances should be corrected as needed. 
Agree to review and correct figure. Response: 

Action: Correct Figure A.3-6. 

Commenting Organization: U.S. EPA Commentor: Saric 
Section#: A.3.3.2 Pg.#: A.3-38 Line#: 1-10 (6-26) Code: 
Original Specific Comment# 77 
Comment: Original comment #77 indicated that Tables A.3-9 through A.3-12 did not contain radon 

modeling results for the grazing areas as suggested in the text. The response was to add footnote 
"a" to the in-text table. The footnote would indicate that while radon levels for the grazing areas 
were not specificaliy presented in Tables A.3-9 riiougii A.3-i2, the gizziiig zezs were w i t h  
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143. 

149. 

152. 

Response: 
Act ion: 

other risk evaluation areas for which radon data are available. This response is insufficient. 
Footnote "a" should be revised to refer directly to the tables that present radon levels for the 
grazing areas. 
Agree to further modify the footnote. 
The following information will be added: Grazing Areas 1, 2, 3, and 4 are basically @ut not 
exclusively) associated with Areas 10, 8, 7, and 5 through 10, respectively. (See Figures A.3-3 
and A.3-5 for the location of these areas.) Radon data for Areas 7, 8, 9, and 5 through 10 are 
presented in Table A.3-9. The radon levels presented in this table for the grazing areas are those 
modeled for the associated areas and presented in Table A.3-9. 

Commenting Organization: U.S. EPA Commentor: Saric 
Section#: A.3.3.3 Pg.#: Table A.3-13 
Original Specific Comment# 78 
Comment: In response to original comment #78 a footnote was to be added to Table A.3-13 indicating that 

no acceptable remedial investigation (RI) monitoring well data are available for the "Northeast of 
the FEMP" location. However, this footnote was not added. Table A.3-13 should be revised to 
include an appropriate footnote. 

Response: Agree. 
Action: The following will be added to footnote in Table A.3-13: No acceptable remedial investigation 

monitoring well data are available for the "Northeast of FEMP" location. 

Commenting Organization: U.S. EPA Commentor: P. Van Leeuwen 
Section#: A S  Pg.#: A.5-17 (-18) Line#: 17-26 (-17ff) Code: 
Original Comment# 23 
Comment: The additional text explanation and reference is acceptable. The inclusion of a reference to the 

Section 5 text and tables would be even better. Please refer also to the discussion in comment 
#87. Some consistency in the assumptions made for future exposures to groundwater and other 
media is needed. 
Agree to modify text as requested. 
The text on page AS-18 (second paragraph) will be modified as follows: ...( see Appendix F.3; 
Sections 5.3.3, 5.4.3 and 5.5.3, and Tables 5-38 through 5-41). 

Response: 
Action: 

Commenting Organization: U.S. EPA Commentor: P. Van Leeuwen 
Section#: A S  Pg.#: Tables AS-2 - AS-12/5-20 Line#: Code: 
Original Comment# 26 
Comment: 

Response: Agree 
Action: 

Not all tables have been corrected. Please change the "OE+OO" risk notation in Tables AS-19 
and A.5-20. 

Remove all "OE+OO" from Tables AS-19 and -20 and replace with NA. 

Commenting Organization: U.S. EPA Commentor: P. Van Leeuwen 
Section#: A.6 Pg.#: A.6-5 Line#: 32-35 Code: 
Original Comment# 27 
Comment: The response to this comment is acceptable. It would be helpful if I could receive a copy of all 

such Supplemental documents which are relevant to the Fernald site. 
Response: 
Action: Requested documents were provided to the reviewer. 
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Commenting Organization: U.S. EPA Commentor: P. Van Leeuwen 
Section#: A.6 Pg.#: A.6-8 (-9) Line#: 2 1-25 (6) Code: 
Original Comment# 29 
Comment: 

Response: 
Action: 

The added text seems to be inconsistent with the preceding sentence. The use of "probable" in 
the preceding sentence instead of the word "plausible" would make more sense. I do not 
understand the reference to "any of the more plausible landuse scenarios'' in line 9; the reader 
does not know which scenarios DOE has rated as plausible. Also, why are parentheses included 
in this explanation? 
Modify text as requested. 
The word "plausible" in line 6 will be changed to "probable." The parentheses will be removed. 
The last sentence in the first paragraph on page A.6-9 will be modified as follows "....would 
experience the maximum risk under any of the plausible land-use scenarios (Le., 
industriallcommercial, recreational, or agricultural/residential) considered in the Operable Unit 5 
baseline risk assessment. 

Commenting Organization: U.S. EPA Commentor: P. Van Leeuwen 
Section#: A.6.3 Pg.#: A.6-12 (-13) Line#: (29) Code: 
Original Comment# 31 
Comment: 

Response: 

Action: 

The remaining original text appears to be redundant and only confuses the reader. I think you 
are trying to say that there is uncertainty in the risk assessment due to the uncertainty in knowing 
the true population exposure, and this uncertainty has been evaluated by preparing a central 
tendency risk estimate for the maximally exposed individual in addition to the RME estimate. 
Perhaps a total rewrite of this paragraph would provide more clarification of the point in 
question. Also the RME exposure is sometimes described as a 95th percentile exposure and 
sometimes as a 90th percentile exposure. The text should be consistent. 
The text will be rewritten as suggested and reviewed with EPA before inclusion in report. Please 
note we only see reference to the 95th percentile exposure parameter (not the 90th) in Section 
6.3. 
The paragraph in question will be replaced with the following: The risk assessment for Operable 
Unit 5 was conducted to estimate the extent of risk to populations exposed (or hypothetically 
exposed) to contaminant levels detected at the site. The uncertainty associated with the results of 
the risk assessment is due, in large part, to the uncertainty in knowing the true population 
exposure. This uncertainty has been evaluated by preparing a central tendency (CT) risk 
estimate and a reasonable maximum exposure @ME) estimate for. maximally exposed 
individuals. The identification of the risk incurred by 50 percent (the CT evaluation) and by 95 
percent (the RME evaluation) of the receptor population is a required component of the risk 
assessment. The results of the RME evaluation are typically used to make risk management 
decisions. The results of.the CT evaluation help the risk manager to understand, to a certain 
extent: the level of uncertainty associated with the exposure input values which define the RME 
and CT evaluations. 

Commenting Organization: U.S. EPA Commentor: P. Van Leeuwen 
Section#: Attachment A.V Pg.#: A.V-68 (-50) Line#: (23) Code: 
Original Comment# 33 
Comment: I did not see evidence of any attempt to update the lead profile as suggested in the response 

document. The changes to page AS-24 are not the same as correcting this toxicological 
discussion. The last three paragraphs in the tox profile are still badly dated. The 1994 OSWER 
Directive sets a screening level of 400 ppm for residential exposures. I do not see any reference 
to the Integrated Exposure Uptake Biokinetic (IEUBK) Model for Lead in Children, version 
0.99d in this profile. This is the Superfund tool for evaluating lead exposures; the Model has 
utxm IWIGWW iii  i99i aid the rcvisd iviodd was ieleasd far uc in 1394. 
The text will be rewritten as suggested. 
L-- -  t J ! 

Response: 
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Action: The last 3 paragraphs of the toxicity profile will be replaced with the following text: The EPA's 
Integrated Exposure Uptake Biokinetic (IEUBK) Model for Lead in Children, version 0.99d, is 
an iterative set of equations that estimate blood lead concentrations in children aged 0 to 7 years 
(EPA 1994d). The biokinetic part of the model describes the movement of lead between the 
plasma and several body compartments and estimates the resultant blood concentration. The rate 
of the movement of lead between the plasma and each compartment is a function of the transition 
or residence time (i.e., the mean time for lead to leave the plasma and enter a given 
compartment, or the mean residence time for lead in that compartment). Compartments modeled 
include the erythrocytes, liver, kidneys, all the other soft tissue of the body, cortical bone, and 
trabecular bone. Excretory pathways and their rates are also modeled. These include the mean 
time for excretion from the plasma to the urine, from the liver to the bile, and from the other 
soft tissues to the hair, skin, sweat, etc. The model permits the user to adjust the transition and 
residence times. EPA guidance (EPA 1994e) establishes a screening level of 400 ppm for lead 
in soil at Superfund sites. This concentration is considered by EPA to be protective for direct 
contact with lead-contaminated soil in a residential setling. 

B 

224. Commenting Organization: U.S. EPA Commentor: Saric 
Section#: B. 1.2 Pg.#: B.l-12 
Original Specific Comment# 15 

Line#: 16 Code: 

Comment: The original comment recommends discussing the nature and extent of contamination at the 
FEMP in relation to the environmental media at each of the Operable Unit 5 study areas. DOE 
responded, in part, that it would add the following sentence to the end of Section B. 1.2: "Tables 
B.2-4 through B.2-6 list the contaminants of potential concern bv studv area." Although this 
response is adequate, the sentence that appears in the revised RI report is incomplete. The RI 
report should be revised to include the complete sentence. 
Agree this sentence is incomplete. 
The sentence will be revised to read "Tables B.2-4 through B.2-6 list the contaminants of 
concern by study area." 

Response: 
Action: B 

228. Commenting Organization: U.S. EPA Commentor: Saric 
Section#: B.3.0 Pg.#: Table B.3-10 Line#: N A  Code: 
Original Specific Comment# 16 
Comment: The original comment recommends providing information regarding the uncertainty of different 

risk assessment elements for radiological contaminants. DOE responded by adding Table B.3- 
10, which summarizes these uncertainties. This response is adequate; however, the second 
column of the table is apparently incomplete in that it does not discuss the "source term data" 
factor. A discussion of this factor should therefore be included in the second column of the 
table. 
Agree this portion of the table is incomplete. 

environmental media (source term data) and "Discussion": How accurately sampling results 
represent the extent of contamination. 

Response: 
Action: The following will be added to the column headings. "Factor": Contaminant concentrations in 

W 
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RESPONSES TO OEPA COMMENTS ON THE OCTOBER 1994 OU5 RI REPORT 

Commenting Organization: OEPA Commentor: DDAGW 
Section#: 2.1.3.1 Pg.#: 2-10 Line#: Code: C 
Original Comment# 23 
Comment: This comment was intended to address the frequency and methodology of sampling and analyzing 

any water introduced into the borehole. This should be specified in the QAPP. The DOE needs 
to demonstrate that they complied with the RI workplan. 
The RUFS QAPP (Vol. V, Sect. 5 ,  p. 25 of 70) specifies the following related to this comment: 
"The source(s) of any water to be used in drilling, grouting, and well and/or piezometer 
installation must be approved prior to field operations. Water used in the aid of drilling will be 
analyzed and the results reviewed prior to introduction to the borehole." 
The QAPP does not specify a sampling frequency nor does it specify analytical parameters to be 
tested for in the water used for drilling. The potable water used in the drilling process at the 
FEMP was sampled and analyzed before the initiation of the RI/FS drilling program in 1987. 
The potable water at the FEMP was found to be of sufficient quality to be used in the drilling 
process. The on-site potable water was obtained from the fire hydrants. As stated in the earlier 
response to this comment, the on-site potable water supply is routinely tested according to 
OEPA guidelines and found.to be acceptable. 
The reviewer should note that to remove the potential effects of adding potable water to the 
borehole, the QAPP also specifies a rigorous well-development process described in Section 
2.1.3.4, page 2-14 of this RI report. 
Replace the 1st sentence on page 2-10 with the following: The water used in the drilling process 
was taken from the on-site potable water supply. Before the installation of any RI/FS monitoring 
wells, this water was tested as specified in the RI/FS QAPP and found to be of sufficient quality 
to use in the well-installation process. 

Response: 
' 

Action: 

45 1 .  Commenting Organization: OEPA Commentor: OFFO 
Section#: 6.5.6.3 Pg.#: 6-19 Line#: 17 Code: C 
Original Comment# 169 
Comment: This origihal comment was intended for Section 6.5.6.3 Great Miami River User - Future Land- 

- use, not Section 6.5.3.3 Great Miami River User - Current Land-use. The revised text was 
mistakenly added to the latter section. Please include the revised text in Section 6.5.6.3 as well. 

The referenced text in Section 6.5.3.3 will be added to Section 6.5.6.3. 
Response: Agree. 
Action: 

453. Commenting Organization: OEPA Commentor: OFFO 
Section#: 6 Pg.#: Tah!e 6-3 -...-,, 1 inef t :  . Cnde: c 
Original Comment# 171 
Comment: The agreed upon revisions for the Eastern Fenceline Off-Property Child Receptor have not been 

incorporated as the RTC document indicates. Please incorporate the agreed upon changes. 
Eastern Fenceline: 

The problem identified in original Comment #453 occurred because information was not properly 
"rolled up" from the risk results tables presented in Section A S .  The response to original 
comment #453 indicated that Table 6-3 would be revised to reflect correct numbers. Table 6-3 
currently DOES reflect correct numbers. The numbers do not match the numbers originally 
suggested by the reviewer because of recent (post-June) corrections to the database which 
resulted in corrections to the risk assessment. It should be noted the corrections to the database 
and the risk assessment do not aiter risk assessment conclusions. 

Total Risk = 4E-04; 
Total HI = 8.3E+02 

Response: 

W 
Action: None. 

B 
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Line#: 
454. Commenting Organization: OEPA Commentor: OFFO 

Section#: 6 Pg.#: Table 6-4 
Original Comment# 172 
Comment: See above comment. Totals should be as follows: 

Eastern Fenceline: 

The response prepared €or Comment 453 applies to Comment 454. 

Total Risk = lE-03; 
Total HI = 9.7E+02 

B 
Response: 
Action: None. 

Code: C 

560. Commenting Organization: OEPA Commentor: OFFO 
Section#: 4 Pg.#: Figure 4-48 Line#: Code: C 
Original Comment# 
Comment: 

Response: 

Figure 4-48 was not included with OEPA's revised copy of the document. Please forward a 
copy of this page and make sure that it is included in the final RI. 
There was a draft Figure 4-48 when the RI Report was being prepared that was dropped from 
this iteration of the document. It was not possible to renumber all of the subsequent Section 4.0 
figures, resulting in a gap in the numbering. This should have been noted in the List of Figures 
in the Table of Contents. 

Action: None. 
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yolatiles or full HSL analysis. The samples were also screened for gross alpha radiation using an I 

alpha scintillation probe, and for beta and gamma radiation using a Ludlum detector. 

measurements were recorded on the visual classification of soil log. After the trenching was 

scintillation detector for confirmatory purposes. The subsurface soil samples were examined and 

their color (Munsell Soil Color Charts), texture (USCS), estimated water content, and depth from 

These 2 

3 

completed and samples collected, they were screened again for radionuclides using a large-volume 4 

5 

described by a project site geologist. The geologist described and classified the samples based on 6 

7 

land surface. All field observations were recorded on standard visual classification of soil forms 

described in the QAPP and the SCQ. Copies of these field forms describing the characteristics of the 

subsurface soil are in Appendix P. 

2.1.3 General Samoling Methods (Groundwater) 

See Section 2.1.2 for a discussion of general sampling methods and quality standards. 

2.1.3.1 Well and Piezometer Installation Methods 

Borehole advancement into the Great Miami Aquifer was performed using cable-tool drilling 

techniques. The use of mud rotary or continuous flight hollow-stem augers was determined to be 

inadequate for advancing through the glacial overburden because of the potential for perched 

groundwater contamination in the glacial overburden. Continuous flight auger drilling techniques 

were used as part of the RI to collect soil samples and to install borings and piezometers in the glacial 

overburden. 

The primary consideration when selecting the drilling technique was the prevention of cross 

contamination during boring advancement; Le., the transport of contaminants from the glacial 

overburden through the unsaturated sand and gravel outwash into the Great Miami Aquifer. The 

cable-tooi technique advances a temporary steel casing with a drive shoe at the bottom. This seals the 

upper borehole and prevents the migration of contaminants to the deeper units. This temporary 

casing also maintains an open borehole without the use of drilling muds, which could introduce 

foreign material into the subsurface environment. The temporary steel casing was a nominal 10-inch 

diameter to allow for construction of a 4-inch well. The temporary casing in wells deeper than 150 

feet were sometimes telescoped with a nominal 8-inch diameter casing. 

8 

9 -  

10 

11 

12 

13 

14 

I5 

16 

17 . 

18 ' 

19 

20 

21 

22 

23 

24 

25 

26 

21 

28 

29 

30 

31 

32 

1 A drill hammer was used to dislodge the soil inside the temporary casing. Potable water wcs added 33 

to the boring when necessary to facilitate cuttings removal when drilling in unsaturated material. 34 
b 
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351 The water used in the drilling process was taken from the on-site potable water supply. Before the 

installation of any RUFS monitoring wells, this water was tested as specified in the RI/FS QAPP 
and found to be of sufficient qual@ to use in the well-installation process. In the glacial 

overburden and unsaturated sand and gravel outwash, the soil cuttings and potable water were 

removed from the borehole using a dart bailer. In the saturated sand and gravel material, potable 

water was not needed to dislodge the soil cuttings. A sand-pump bailer was used to remove the soil 

cuttings from inside the temporary casing when drilling in the saturated sand and gravel. 

On several occasions, sand and fine gravel would heave up into the temporary casing as the drill 

cuttings were being removed. This occurred when the drill cuttings and water were removed from 

the temporary casing and a loweihydrauli'c head was created inside the temporary casing than in the 

formation. To minimize this situation, additional potable water was added to the borehole to create a 

hydraulic head that was greater inside the temporary casing than in the formation outside. The result 

of this practice was that in some borings, significant amounts of potable water were added to the 

borehole during drilling. Much of this potable water was contained inside the temporary casing and 

removed as the boring was advanced. Any potable water that did enter the formation was removed 

during well development. 

Before advancing any borings on the FEMP, penetration permits were obtained from the facility 

engineer. Before advancing any boring off FEMP property, access agreements were obtained by the 

U.S.  Department of Energy (DOE) from the respective property owners. To locate all nearby buried 

utilities, area utility companies were contacted before drilling began. 

2.1.3.2 Well ahd Boring Identification Svstem 

Wells were installed to four different depths; Figure 2-3 diagrams installation depth and well type. 

Wells with a screen in the glacial overburden are Type 1 wells. Wells with a screen that straddles the 

water table in the Great Miami Aquifer are Type 2 monitoring wells. Wells with a screen covering 

the 10-foot interval above the discontinuous clay interbed layer sometimes present near the middle of 

the Great Miami Aquifer, or at the equivalent elevation if the clay was not encountered, are Type 3 

wells. Wells with a screen set 10 feet above bedrock at the bottom of the aquifer are Type 4 wells. 

The left-most digit of a well number indicates the well type while the remaining three or four digits 

identify the well location. There is no geographic significance to the location numbers; they were 

assigned sequentially as wells were installed. Wells installed at different levels in the aquifer at the 

same location have the same three- or four-digit location identifier and constitute a cluster. The Work 
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Semivolatile organic compounds, pesticides, and PCBs were not analyzed in the subsurface soil I 

samples collected from the northwestern area of the FEMP. 2 

3 

4.6.7 Area Outside FEMP Adiacent to Boundary 4 

Soil outside the FEMP property boundary has been investigated since early 1986, when two law suits 

potentially hazardous amounts of uranium to off-site areas. Soil samples were collected and analyzed 

for isotopic uranium activities to support the litigation. 

5 

were filed against the operators of the former Feed Materials Production Center (FMPC) for releasing 6 

7 

Additional studies of off-site soil 8 

contamination were conducted in subsequent years for radionuclides and chemical compounds. U 

10 

The area outside the FEMP's adjacent boundary (Figure 4-77) was selected on the basis of the 1986 I I  

soil assessment results. This area encompasses an oval area of approximately 3 square miles, I? 

excluding the FEMP site itself, and extends 1.3 miles both northeast and southwest of the FEMP. 

Soil samples in the area outside the boundary were collected and analyzed under four major soil 

sampling programs. 

13 

14 

Descriptions of the sampling programs and a detailed discussion on the FEMP I5 

adjacent property are provided in Section D.2.30. 

B - 
Table 4-38 presents the distribution of radiological and chemical constituents in the surface and 

16 

17 

1s 

subsurface soils of the area outside the FEMP boundary. The maximum detection of each constituent 19 

is compared to the 95th percentile background value (background), if available, to determine whether 

the constituent was elevated above background. When background was not available, any detection of 

these constituents was reported. 22 

M 

21 

23 

Surface Soil: A total of 182 soil samples were taken at various surface soil sampling locations in 24 

adjacent areas outside the FEMP property boundary. The majority of the surface soil samples were 25 

~raiyzed for activities of total uranium and isotopic uranium, whereas some were also analyzed for 26 

activities of other radionuclides. 27 

28 

418 Surface soil samples within the 0- to 0.5-foot depth interval in this area consisted primarily of samples 29 

from the top 0- to 2.0-inch depth, with the remainder from the depth intervals of 2.0 to 4.0 inches 30 

and 4.0 to 6.0 inches. Within the 0- to 0.5-foot depth interval, were detected 31 

containing total uranium of levels in excess of five times background. The highest levels of isotopic 32 

uranium and total uranium were observed at locations immediately northeast of the FEMP prOp&!y. 33 B 
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The second highest level of total uranium (approximately 46 mg/kg) was detected at a sampling 

location located south of Manhole 177 and immediately east of the FEMP property boundary. The 

remainder of the sampling locations where surface soil samples were collected from the 0- to 0.5-foot- 

depth interval. levels of total uranium ranged from 1.2 to 39.7 mg/kg. The majority of total uranium 

levels were present in the lower end of this range, and the average of all positive detections of total 

uranium was determined to be 7.61 mg/kg. 

In addition, thorium and radium isotopes and total thorium were present in samples from the 

0- to OS-foot-depth interval at levels only slightly above background. Strontium-90 and cesium-137 

were detected in a few samples at levels slightly above background. Plutonium-239/-240 and 

technetium-99 were each observed in one of a total of 12 samples collected from this depth interval. 

Other decay products, including neptunium-237, plutonium-238, and ruthenium- 106, were analyzed 

but not detected in samples from this depth interval. 

No samples were actually collected from the 0.5- to 1.0-foot-depth interval in this area. However, a 

number of samples were collected at depths of 0 to 1.5 feet and reported as 1.0- to 1.5-foot depth 

interval samples in the area outside the FEMP boundary. 

Within the 1.0- to 1.5-foot depth interval,,the highest activities of uranium-238 and uranium-234 were 

located approximately three-fourths of a mile south of the FEMP property. However, for the other 

sampling locations in the 1 .O- to 1.5-foot-depth interval, relatively low levels of isotopic uranium and 

total uranium were detected. Thorium isotopes (Th-230, Th-232, and Th-228) and total thorium were 

detected at levels slightly above background. 

DOE Several inorganic analytes were detected in the samples from the 0- to 0.5-foot depth interval. Of 

these, barium, beryllium, cdcium, and cobalt were detected at concentrations slightly above two 

times background. Other inorganic analytes were either detected at insignificant levels or analyzed 

for but not detected. 

Three volatile organic compounds, including acetone, tetrachloroethene, and toluene, were detected in 

samples from depths of 0 to 0.5 feet. These VOCs are basic ingredients in common solvents and 

petroleum products. No VOCs were analyzed for in other depth intervals. 

I .  

OQ,gQ$%? . .. . ,. 
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The total carcinogenic risk to the off-property child ranged from 2.1 x 10" on the eastern fenceline 

boundary to 6.5 x l o 7  for a hypothetical receptor at off-property well Location 2071. The main 

carcinogenic drivers were strontium-90; technetium-99; isotopes of thorium and uranium; and the 

carcinogenic PAHs. HIS for this receptor ranged from 150 for the eastern boundary receptor to 0.079 for 

a hypothetical receptor at off-property well Location 2071. Metals such as uranium and zinc were the 

dominant chemical toxicants. 

6.5.6.3 Great Miami River User - Future Land Use 

451 The Great Miami River user was evaluated under the future land use scenario (70+ years) with the 

assumption that the storm water retention basin is no longer in operation and the effluent line has ceased 

discharging runoff to the Great Miami River. Under these conditions, storm water runoff from Operable 

Unit 5 will generally follow site topography and flow to the Paddys Run storm sewer outfall ditch (SSOD) 

system in the southern and western sections of the study area. Paddys Run discharges to the Great Miami 

River. With this in mind, the single exposure point chosen for the user of the Great Miami River was the 

confluence of Paddys Run and the Great Miami River. Three water use scenarios were considered: 

Household use of GMR - The exposure pathways evaluated were ingestion of drinking water; 
inhaIation of volatile organics, and d e d  contact while bathing. 

Agricultural use of GMR - The exposure pathways evaluated were ingestion of f i i t s ,  
vegetables, meat and milk products from plants and animals raised using water from the GMR. 

D 
Recreational use of GMR - The exposure pathways evaluated were incidental ingestion while 
swimming, dermal contact while bathing, and ingestion offish. 

The total carcinogenic risk to the Great Miami River user was 1 .1  x lo-', 4.5 x 1.9 x lo4 for the 

recreational (i.e., fishing and swimming), agricultural, and household use scenarios, respectively. The 

primary carcinogenic contaminants of concern were uranium, Aroclor-1254 and Aroclor- 1260. Risks 

associated with the ingestion route of exposure predominate. The HI for the recreational and agriculture 

use Fatterns do not exceed unity. The HI fx the househoia use scenario CHI = 1.8) slightly exceeds 

unity. Uranium and mercury are the primary contaminants contributing to the noncarcinogenic risk. 
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6.5.7 Background Risks 33 

All site-related risks in the risk assessment are calculated without accounting for the contribution from 

natural background. In many cases, the concentrations of CPCs in the soil in the Operable Unit 5 are at 

34 

35 

or only slightly above natural background concentrations, but the ILCRs or HIS for these background 

levels often exceed 10-4 and 1, respectively. Background contributions provide a useful point of 

36 

31 

comparison for site-re!ted risk estimms. 38 
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Risks and HQs are calculated for background concentrations of CPCs in Operable Unit 5 environmental 

media. These results are presented in Tables A.7-8 through A.7-19. Exposure assumptions and models 

used for soil, groundwater, and perched'groundwater background calculations are the same as those used 

for evaluating site-related risks to the RME on-property resident farmer. The assumptions used for 

calculating background risk from sediment and surface water were based on those used for calculating risk 

to the exploring youth. Soil concentrations used for background risk calculations are the upper confidence 

limit (UCL) values determined for the site-specific background soil sample analytical results. 

Background risks from radionuclides and their short-lived progeny in soil (Table A.7-8) are in the range, 

of 3.1 x lo" to 9.1 x lo-*. The exposure pathway that contributes nearly all of this risk is external 

radiation exposure to radiologicals such as from radium-226. It is important to note that, using CERCLA 

methods, the overall lifetime risk from natural background radiation sources (such as cosmic radiation, 

naturally occurring radionuclides in surface soil, and radon) is approximately 1 x l o 2 .  Risks from arsenic 

and beryllium in soil at background concentrations exceed 1 x lo" and 1 x 

' 

respectively. 

Background HQs were calculated for natural background concentrations of inorganic chemicals in soil. 

Results of these calculations for the Rh4E on-property resident adult are given in Table A.7-9. The soil 

concentrations used for these calculations are the UCLs of site-specific background soil sample analyses. 

The HQ for background concentrations of inorganics range from 2.4 x l o 6  for uranium to 1.2 x lo+'. 

The.HQs estimated using the background UCLs and the method described in Sections A.l through A S  

exceed 0.1 for five metals including arsenic, mercury, cadmium, manganese, and thallium. The results of 

the background risk calculation and the potential for toxic effects to occur from natural background 

concentrations of radionuclides and inorganic chemicals suggest that the risk assessment methods have a 

conservative bias. The conservative bias encountered when comparing background risk to the risk 

attributed to site constituents may make the background risk values appear significant. In reality, even 

these values seem minimal at approximately 1 percent of the total lifetime cancer risk from all background 

sources. 

6.6 ECOLOGICAL ASSESSMENT 

In accordance with the Amended Consent Agreement with the EPA, the Operable Unit 5 remedial 

investigation is responsible for submitting a comprehensive baseline ecological risk assessment that 

provides detailed information concerning site ecological receptors and exposure pathways. The Site-Wide 

Ecological Risk Assessment is included as Appendix B of this RI Report. 
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69 W E L L  L O C A T I O N  AND W E L L  NUMBER 

_ _ _ _ _  f E M P  PROPERTY 
BOUNDARY 

BEDROCK (SEPARATES AND DEMARCATES THE 
GREAT M I A M I  BURIED V A L L E Y  
AQUIFER FROM THE U P L A N D  AREA) 

(10) REM W E L L  NUMBER FOR 
R I / f  S MONITORING W E L L  

NOTE: - -  
1. I N V E N T O R Y  INCLUDES R E S I D E N T I A L ,  

COMMERCIAL, INDUSTRIAL ,  AGRICULTURAL,  
AND MONITORING W E L L S .  

2. COMPLETION DEPTHS AND CONSTRUCTION 
D E T A I L S  FOR SOME W E L L S  ARE UNKNOWN. 

REFERENCE: 

I T  CORPORATION, 1986. ' F I N A L  I N T E R I M  
REPORT-AIR,  SOIL, WATER, AND H E A L T H  
R I S K  ASSESSMENT I N  THE V I C I N I T Y  
OF THE FMPC, FERNALD, OHIO.' 

APPROXIMATE SCALE - 8000 FEE 
0 4000 

)RAITT 
7 NAL - 

FIGURE A.  1 - 4 .  PRIVATE WELL LOCATIONS N THE VICINITY OF THE FEMP 
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Surface Soil 
(0-1.5 feet deep) 

Subsurface Soil 
(> 1.5 feet deep) 

Chloroform 
Chry sene 
Dibenzo(a, h)anthracene 

81349 280 141377 160 1 

801343 1 8,000 191312 17,000 2 

251344 23,000 6/31 1 1100 3 

F 1 uor anthene 1 121343 33,000 3213 12 34,000 4 

Indeno( 1,2,3-~d)pyrene 481344 49,000 111312 4900 5 

Methylene chloride 
Phenanthrene 
Pyrene 

591378 5500 461378 100 
901343 22,000 2913 12 18,000 
1 131343 22,000 3613 12 30,000 

- Vinyl chloride 01368 61377 110 9 

Tetrachloroethene 371373 48,000 461376 2 1,000 10 

Tr ichloroethene 461377 89,000 5 11376 150,000 1 1  

1,l -Dichloroethane 71349 22 381377 460 12 

1,l -Dichloroethene 51368 ' 39 241377 460 13 

1 , 1 , 1 -Trichloroethane 381377 9400 491376 6600 14 

IS 

16 

DOE 17 

I X  m - Benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, chrysene, 19 

dibenzo(a,h)anthracene, and indeno( 1,2,3-~d)pyrene are polynuclear aromatic hydrocarbons (PAHs) 

currently classified as B-2 (probable human) carcinogens. These PAHs are known components of 

Unit 5 soil as a result of the wide-spread use of fuels at the FEMP and the past operation of 

20 

21 

dels  and are produced during the combustion process. Thus. they are probably present in Operable 22 

21 

incinerators. The maximum concentration of these constituents exceeds 10 mglkg and the toxicity 2A 

benchmarks presented in Table A.111-3; thus, they are selected as CPCs. (Three PAHs not currently 

they were detected frequently [the analytes were detected in approximately 30 percent of the samples 

analyzed] and at maximum and average concentrations exceeding 10 mglkg and 1 mglkg, 

25 

classified as carcinogens [fluoranthene, phenanthrene, and pyrene] are ;also selected as CPCs because 2h 

21 

28 

respectively .) 20 

DOE Several chlorinated volatile organics (tetrachloroethene, trichloroethene, 71 

0 10 

~ 

achtoride, chloroform, and methylene chloride), 72 

date are selected as CPCs because they were detected relatively ?? e 
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frequently in soil and groundwater (parameters detected in greater than five percent of samples 

analyzed) andlor at maximum concentrations exceeding toxicity benchmarks. 

As detailed in Tables A.2-1 and A.2-2, volatile 

organic constituents not selected as CPCs were detected infrequently (generally 1 to 2 positive 

r were detected at maximum concentrations which do not exceed toxicity screen 

values. 

The following pesticideslPCBs were detected in Operable Unit 5 surface and subsurface soil samples: 

Surface Soil Subsurface Soil 
(0-1.5 feet deep) 1 (> 1.5 feet deep) 

Frequency of Concentration Frequency of Concentration 
Maximum Maximum 

Parameter Detection OLgIkg) Detection W k g )  
4,4’-DDE 
4,4’-DDT 
Aldrin 
Alpha-BHC 
Alpha-chlordane 
Aroclor-1254 
Aroclor-1260 
Beta BHC 
Dieldrin 
Endosulfan I 
Endosulfan I1 
Endosulfan sulfate 
Endrin 
Endrin aldehyde 
Gamma-chlordane 
Heptachlor epoxide 
Methoxyclor 

31330 
6133 1 
11330 
01333 
41330 
80/334 
15/335 
31330 
5/330 
01333 
11330 
1/330 
51348 
21 179 
1 1348 
21348 
31348 

38 
19 
1.6 

9.7 
14,000 
2800 
220 
20 

2.0 
0.73 
19 
15 

5.3 
2.8 
3 :5 

- 

01253 
01253 
01253 
I 1253 
01253 

23/254 
W254 
01253 
01253 
1 I253 
01253 
0/253 
01253 
11104 
01253 
01253 
11253 

17 

1700 
2700 

1.9 

5 

22 

3 

4 

5 

6 

7 

R 

9 

IO 

11 

12 

13 

14 

IS 

16 

d 
IU 

20 

?I 

2: 

21 

2r 

21 

21 

2 

2 

2 

3 

3 

3 

3 

1 
OOQO(&,: A .  
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72 

47 1 
DOE 

73 SELECTION OF CONSTITUENTS OF POTENTIAL CONCERN IN SURFACE SOIL (0 - 1.5 FEET) 

Environmental Sample Summarv Statistics 
Range of Concentrations 

Detected in Environmental 
Samples"' 

Sample Frequency of 
Detection"' 

Numher Total Minimum Maximum 
Positive Number Detected Detected 

__- _- __ --_ 

RadionuclidelChemicaI Hits Samples Conc. Conc. 

Radionuclides, pCi/g 
Actinium-227 
Cesium- 137 
Lead-21 0 

Neptunium-237 
Plutoniu m-238 
Plutonium-239/240 
Polonium-2 I O  
Protactinium-23 I 
Radium-224 
Radium-226 
Radium-228 
Ruthenium- 106 
~trontium-90 
Technetium-99 
Total Thorium (mglkg) 

.a . ~I~oriuin-228 
,i;.;Thorium-230 '. . 

: 'Thorium-232 
;T.honum-234 

I .  

i .  

. .. 

- >  

. .  

4 
400 
8 

12 
42 
35 
IO 
1 

21 
1104 
566 
6 

23 8 
127 
I433 
889 
933 
I223 
20 

21 
1091 

8 
575 
652 
650 
10 
21 
21 

1256 
749 
1031 
648 
659 
1990 
943 
980 
1435 
21 

0.650 
0.209 
1.251 
0.214 
0.207 
0.215 
I .455 
5.040 
0.313 
0.300 
0.520 
1.879 
0.510 
1.100 
1.010 
0.200 
0.200 
0.180 
2.050 

3.952 
4.260 

168.580 
2.630 

158.000 
12.900 
84.500 
5.040 
5.357 

2950.000 
558.000 
10.550 
26.300 

602.000 
2581.01 3 
315.000 

790 1 .OOO 
283 .OOO 

2289.000 

Background Statistics Surface Soils 
U.S. EPA -~ 

Background Range of Concentrations RAGS, part B 

Detection __ - Samples Screening 
Frequency of Detected in Background Soil 

Number Total Minimum Maximum Level Retained 
Positives Number 

Hits Samples @. Conc. Conc. Scenario") CPC?(4' 
Detected Residential as Detected 

1 

30 

30 
N A  
N A  

N A  
N A  
NA 
30 
30 
30 
0 
4 
0 
30 
29 
29 
30 

N A  

30 
30 
30 
N A  
NA 
N A  
N A  

NA 
30 
30 
30 
30 

\ 30 
30 
30 
30 

30 
30 

N A  

0.09 
0.16 
0.53 
NA 
N A  

NA 
N A  

NA 
0.54 
0.85 
0.80 
ND 

0.299 
ND 
0.68 
0.9 

0.64 . 
0.64 
NA 

0.09 
0.71 
1.3 
N A  
NA 

NA 
N A  

NA 
0.93 
1.48 
1.27 
ND 
0.46 
N D  
13.9 
I .43 
2.01 
1.52 
N A  

0.0048 
0.0021 
0.12 

0.0094 
0.36 
0.34 
0.53 
0.14 
0.17 

0.00069 
0.0014 

8.4 
2.2 
61 
NA 

0.00074 
5.7 
6.4 
1.1  

! !  
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Environmental Sample Summary Statistics ___-__ 
Range of Concentrations 

Detected in Environmental 

.. :. e - -.T. 
Sample Frequency of 

Detection"' Samples"' 
Number Total Minimum Maximum 
Positive Number Detected Detected 

.. .. .. 
10 

____ __--_ - E 

I 

0 

10 10 VI 

VI 

e RadionucEde/Chemical Hits Samples. . Conc. Conc. 

Total Uranium (mglkg) 2235 2583 1 .OOO 90350.000 

U ranium-23 4 
Uranium-23 5/23 6 
Uranium-236 
Uranium-238 

VI 
W V 

3 
1093 
,774 
91 

I41 1 

Volatile Organic Compounds, pglkg 
I ,  1 , I  -Trichloroethane 38 

I ,  I ,2,2-Te1rachloroeUiane 2 
I ,  I ,2-Trichloroethane 1 

1. I -Dichloroethane 7 
I ,  I -Dichloroethene 
I ,2-Dichloroethane 
1,2-Dichloroethene Votal) 
2-Butanone 
2-Hexaiione 
4-MethyI-2-pentanone 
Acetone 
Benzene 
Bromomethane 
Carbon tetrachloride 
Carbon disulfide 
Chlorobenzene 
Chloroform 
Ethylhenzene 

5 
1 

9 
Ih 
3 
15 
40 
5 
1 
2 
17 
5 
8 

9 

I IO7 
I I23 
121 

1588 

377 

348 
377 
349 
368 
368 
349 
260 
246 
277 
375 
383 
349 
377 
37 I 
377 
349 
383 

0.200 
0.018 
0.040 
0.300 

1 .ooo 
2.000 
14 .OOO 
1 .ooo 
2.000 
2.000 
1 .ooo 
1 .ooo 
2 .ooo 
I .ooo 
3 .ooo 
2.000 

720.000 

I100.000 
2.000 

I .ooo 
1 .ooo 

18093.000 
I021 .ooo 

5 .ooo 
19067.000 

9400.000 

190.000 
14.000 

22.000 
39.000 
2.000 

340.000 
1 10.000 
47.000 
160.000 
450.000 

66.7 
720.000 
1200.000 
790.000 
10.000 

280.000 

Background Statistics Surface Soils 
US. EPA 

Background Rangeof Concentrations RAGS, part B 
Frequency of 

Detection ___ Samples - - ~  Screening 
Detected in Background soil 

Number Total Minimum Maximum Level Retained 
Positives Number 'Detected Detected Residential as 

Hits Samples Conc. Conc. Scenarioo) Cpc?'') 

30 30 2.56 4.03 NA 9'n 
30 30 0.67 1.31 4.7 
27 30 0.03 0.2 0.017 

ND ND ND ND 5.1 
30 30 0.85 ' 1.33 0.11 

NA 

319 
1121 
N A  
106 
702 

273,750 
16,425,000 
1,095,000 
1,368,750 
2,737,500 

2203 
38,325 

49 1 

2,737,500 
547,500 
10,471 

I 

Y'n 

Y'n 

'b 

x, 

xb 

X b  

xb 

'b 

xb 

Xb 

'b 

x, 
x* 
x, 
'b 

xb 

x, 



W TABLE A.2-1 (Continued) 0 
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7 
5 Environmental Sample Summary Statistics Background Statistics Surface Soils 
? 
0 
t' 

s 
U.S. EPA _____ -____ 

Range of Concentrations Background Range of Concentrations RAGS, part B 
Sample Frequency of Detected in Environmental Frequency of Detected in Background soil 

ro 
-2 

Screening Detection"' Samples"' Detection Samples 
__-- ~ __ _. . 

Number Total Minimum Maximum Number Total Minimum Maximum Level Retained 
Positive Number Detected Detected Positives Number Detected Detected Residential as 

t 
5 
I 
0 

ro ro YI 

YI 

RadionuclidelChemicaI Hits Samples Conc. Conc. - Hits Samples Conc. Conc. Scenario(') C PC?'') 

hlethylene chloride 59 378 1 .OOO 5500.000 8517 x, 

373 1 .OOO 48000.000 1228 x, 
347 I .ooo 28.000 2129 Styrene 2 

Tetrac hloroethene 37 
Toluene 77 
Total Xylenes 15 

trans- I ,2-Dicliloroethene 2 
Trichloroethene 46 

Semivolatile Organic Compounds, pglkg 

2,4-Diclilorophent,I 1 

2,4-Diinethylplienol 3 
2,4-Dinitrotoluene 1 

2,6-Dinitrotolurne 1 

2-Chloropheiiol 1 

2-Methylnaphthalene 28 
244 ethylphenol 1 

3,3 '-Dichlorobenzidine I 
4-Chloro-3-methylphenol 1 
4-Methylphenol 4 

Acenaphthene 21 
Acenaphthylene 12 

4-Nitroaniline 1 

Anthracene 37 
Benzo(a)anthracene 80 
Beiizo(a)pyrene 6S 

383 0.700 794.000 
373 2.000 6180.000 
377 I .OOO 89000.000 
19 3 .ooo 3 .OOO 

332 
343 
358 
340 
332 
340 
340 
339 
332 
34 I 
319 
340 
340 
344 
344 
343 

100.000 
60.000 
53 .ooo 
1 1  .ooo 
48.000 

25 .ooo 
45 .ooo 
190.000 
46.000 
50.000 

330.000 
52.000 
41 .OOO 

I .ooo 
1 .ooo 
1.000 

100.000 
100.000 
53.000 
1 1  .ooo 
48.000 

1700.000 
45 .ooo 
190.000 
46.000 
190.000 
330.000 

4800.000 
3100.000 
1 1000.000 
61000.000 
69000.000 

5,475,000 X, 
54,750,000 

5807 x, 
547,500 X b  

82, I25 

547,500 Xb 
94 

94 Xb 

136,875 X b  

1,095,000 
1,368,750 

142 X d  

136,875 XI, 
82,125 X d  

1,368,750 

1,642,500 
NA 

8,212,500 
58 
8.8 

1 1  
I ,  



TABLE A.2-1 (Continued) 

Environmental Sample Summary Statistics 
Range of Concentrations 

Detected in Environmental Sample Frequency of 
Detection"' Samples"' 

Number Total Minimum Maximum 
Positive Number Detected Detected 

. __ ._ .._ .. .-._.___--______I 

RadionucbdelChemical Hits Samples Conc. Conc. 

Background Statistics Surface Soils 
Background Range of Concentrations RAGS, Part B 

Frequency of Detected in Background 
- Detection _. Samples Screening 

U.S. EPA 

Soil 

__-___- .. 

Number Total Minimum Maximum Level Retained 
Positives Number Detected Detected Residential as 

Hits Samples Conc. Conc . Scenario'') CPC?'') 
10 
VI Benzo(h)fluoranthene 
? 
'0 VI W Benzo(g,h,i)perylene 

Benzo(k)fluoranthene 3 

Benzoic Acid 

Benzyl alcohol 

Butyl benzyl phthalate 
Carbazole 

Chrysene 
Di-n-hutylphdialate 
Di-n-octy IphUialatr 
Dibenzo(a,h)anthracene 
Dibenzofuran 
Diethyl phthalate 
Fluorandiene 
Fluorene 
Hexachl(,robuladiene 
Indene( I ,2,3-cd)pyretie 

Isophoronr 

N-Nitroso-di-n-prup~larnine 
N -N itrosodiph e nylami ne 
Naphthalene 
Phenanthrene 
Phenol 
Pyrene 
Trilrutyl phosphate 

77 
46 
73 

9 
2 
5 

1 1  

80 
40 
5 

25 
24 
3 

112 
23 

I 
48 

1 

I 
4 

27 
90 
9 

I13 
8 

344 
344 
3 44 
285 
293 
342 
161 
343 
344 
342 
3 44 
340 
340 
3 43 
340 
354 
344 
340 
336 

340 
340 
343 
333 
343 
37 

34.000 
38.000 
19.000 
55.000 
69.000 
42.000 
7.000 
1 .ooo 
1.000 

7.000 
46.000 
50.000 
1 .ooo 
1 .ooo 
7:OOO 

43 0.000 
35.000 
830.000 
39.000 
43 .ooo 

1 .ooo 
1 .ooo 
I .ooo 
I .ooo 

46.000 

39000.000 
48000.000 
69000.000 
250.000 
290.000 

750.000 
5 70 .OOO 

18000.000 
6100.000 
630.000 

23000.000 
3 400 .OOO 
52.000 

33000.000 
5700.000 
430.000 

49000.000 
830.000 
39.000 

1300.000 
1800.000 

22000.000 
73 0 .OOO 

22000.000 
1200.000 

71 
NA 
I68 

109,500,000 
8,212,500 
5,475,000 

3194 
1996 

2,73 7,5 00 
547,500 

7.9 
109,500 

2 I ,  900,000 
1,095,000 
1,095,000 

819 
32 

67,237 
9. I 

13,036 
1,095,000 

N A  
16,425,000 

821,250 
136,875 

:: 



W TABLE A.2-, (Continued) 8 

Environmental Sample Summary Statistics 
Range of Concentrations 

Sample Frequency of 
Detection"' 

Number Total Minimum Maximum 
Positive . Number Detected Detected 

Detected in Environmental 
Samples'*' 

~. 

RadionucEde/C hemical Hits Samples Conc. Conc. 

Bis(2-C hloroisopropy1)ether 2 326 44.000 

Pesticides/PCBs, pglkg 

4-4'-DDE 
4-4'-DDT 
Aldrin 
Aroclor 1254 
Aroclor 1260 
Dieldrin 
Endosulfan I1 
Endosulfan sulfate 
Endrin 
Endrin aldehyde 
Heptachlor epoxide 
Methoxychlor 
Alpha-Chlordane 
Beta-B H C 

Gamma-Chlordane 

98 339 

3 330 
6 33 1 

I 330 
80 334 
15 335 
5 330 
I 330 
1 330 
5 348 
2 I79 
2 348 
3 348 
4 330 
3 330 
I 348 

36 

1 1  .ooo 
3 .OOO 
1.600 

1 1  .ooo 
I20.000 
0.550 
2.000 
0.730 
9.400 
8.700 
1 .ooo 
0.850 
2.100 

46.000 
5.300 

48.000 
1 1000.00 

38.000 
19.000 
1.600 

14000.00 
2800.000 
20.000 
2.000 
0.730 
19.000 
15.000 
2.800 
3 SO0 
9.700 

220.000 
5.300 

Background Statistics Surface Soils 
US. EPA 

Background Range of Concentrations RAGS, Part B 

Detection Samples Screening 
Frequency of Detected in Background soil 

______...___ . _ _ _ _ _ _ I _ ~ -  

Number Total Minimum Maximum Level Retained 
Positives Number Detected Detected Residential as 

Hits Samples Conc. Conc. . Scenario"' CPC?'') 

913 X d  

4563 Y 

188 
188 
3.8 

8.3 x, 
8.3 Y 
4.0 x, 

164,250 
N A  

8213 
8213 
7.0 

136,875 

49 x* 
35 x, 
49 



TABLE A;2-1 -(Continued) 

Environmental Sample Summary Statistics 
~ - 

Range of Concentrations- 
Detected in Environmental Sample Frequency of 

Detection"' 
Number Total Minimum Maximum 
Positive Number Detected Detected 

' Samples'" - ~ ___ --___ 

Radionuclide/Chemical Hits Samples Conc. Conc. 

Background Statistics Surface Soils -- US. EPA ___ __ 
Background Range of Concentrations RAGS, part B 

Frequency of Detected in Background . soil 
Detection Samples --- Screening ___-__._-I_.- .-  __^-- 

Number Total Minimum Maximum Level Retained 
Positives Number Detected Detected Residential as 

Hits Samples Conc. Conc. Scenario(') CPc?'') 

PCDDs and PCDFs, ng/g (pglkg)  
Octachl(irodibenzo-p-dioxin 5 
Octachlorodibenzofuran 2 
l~eptachlorodihenzofuran 1 

Inorganics, mg/kg 
Aluminum 
Antiinciny 
Arsenic 
Barium 
Berylliu in 

Boron 
Cad m i u in 

Calcium 
Chromium 
Cobalt 

Copper 
Cyanide 
Iron 
Lead 
h4agnesium 
h4aiiganrse 
Mercury 
h4olybdenum 
Nickel 

424 
40 
3 76 
442 
245 

I 
158 
414 
43 I 
399 
3 82 
105 
424 
405 
424 
407 
54 
I40 
3 65 

18 

1s 
18 

424 
233 
390 
442 
420 

1 

432 
424 
436 
424 
424 
38 1 

424 
410 
424 
409 
43 7 
399 
418 

240.000 
240.000 
320.000 

483 .ooo 
2.800 
0.770 
11.400 
0.280 
14.300 
0.490 
778.000 
1.600 
1.800 
3.800 
0. I10 
24.500 
2.800 
227.000 
9.900 
0.060 
0.600 
3.800 

1 I00.000 
1300.000 
320.000 

25700.000 
59.800 
8 1 .goo 
587.000 
5.700 
14.300 
12.400 

347000.000 
80.100 
32.900 
695 .OOO 
22.800 

45100.000 
2180.000 
65300.000 
4400.000 
6.300 
13.300 
72.200 

30 
0 
26 
29 
1 

6 
30 
30 
30 
27 
12 
30 
28 
30 
29 

1 

0 
29 

30 5350 
22 ND 
30 3.4 
29 31 
30 0.6 

30 0.52 
30 856 
30 6.7 
30 4.3 
30 3.2 
30 0.14 
30 9370 
30 11.0 

30 1020 
29 I89 
30 0.3 
30 ND 
30 5.8 

15000 
ND 
9.2 
94.1 
0.6 

0.95 
5340 
17.7 
16.5 
17.3 
0.29 
24900 
36.4 
3590 
1500 
0.3 
ND 
22.7 

0.43 
0.43 
0.043 

N A  
I I  

0.037 
1916 
0.015 

, 2464 
14 

NA 
137 
I643 
1018 
548 
NA 
400 

265,53 8 
137 
8.2 
137 
548 

; 



TABLE A.2-1 (Continued) 

Environmental Sample Summary Statistics 
_____ __________ 

Range of Concentrations- 
Detected in Environmental Sample Frequency of 

Detection"' SamplesR) 
Number Total Minimum Maximum 
Ptisitive Number Detected Detected 

- _____ 

RadionuclidelChemical Hits , Samples Conc. Conc. 

Potassium 418 424 222.000 4230.000 

Background Statistics Surface Soils 
U.S. EPA --__- 

Background Range of Concentrations RAGS, part B 
Frequency of Detected in Background soil 

Screening Detection Samples 
~ 

Number Total Minimum Maximum Level Retained 
Positives Number Detected Detected Residential as 

Hits Samples Conc. Conc. Scenarioe) CPc?'') 

29 30 3 74 1590 NA 

Selenium 56 355 0.230 7.700 I 30 0.12 0.72 137 Xt" 
Silicon 259 275 3 1.800 6660.000 29 29 480 2230 NA X,'" 
Silver I63 424 0.470 36.400 0 30 ND ND 137 XEt" 

Thallium 58 42 I 0.1 IO 0.750 1 30 0.58 0.58 1.9 X0 
Vanadium 42 1 424 4.300 49.000 30 30 11.3 32.7 192 X,'" 
Zinc 398 416 6.200 2150.000 30 30 29.4 70 8213 rdcn 

Sodium 337 424 25.200 2360.000 27 30 26.9 54.7 NA 

"'Overall frequency of detection is presented as the number of detected concentrations over the total numher of analyses. 
"'Ranges and means of detected concentrations presented are inclusive of all depth intervals. 
'"Screening levels developed per methodology presented in U . S .  EPA guidance entitled "Risk Assessment Guidance for Superfund Volume I-Human Health Evaluation 
Manual-Part B" (Puhlication 9285.7-01 B, December 1991). Attachment 111 provides the methodology used to develop the screening levels. 
"'An "X" present in the "Retained as CPC?" column indicates the analyte was selected as a CPC for quantitative risk assessment: 

X, 
X, 
X, 
X, 

This analyte is a.CPC for this media based o n  the results of the toxicity screen. 
This analyte is a CPC in another media (hut not in this media) based on the results of the toxicity screen. 
This analyte is a CPC because it is a CPC in an "Area of Concern" in surface soil as identified in Attachment A.IV 
This analyte is a CPC as identified through modeling 

"'Radiologicals and metals were selected as CPCs based on a comparison to background. The statistical methods used to determine if an analyte was detected above 
background are detailed in this section (Section A.2) and Attachment A.11. The results of the comparison to backgrounds are presented on an "Area of Concern" basis in 
Attachment IV. 

N A  Not Available 
ND There were no positive detections. 



61 TABLE A.2-2 
62 
72 
73 471 

SELECTION OF CONSTITUENTS OF POTENTIAL CONCERN IN SUBSURFACE SOIL (> 1.5FEET) 

DOE 

Environmental Sample Summary Statistics Background Statistics Surface Soils 
- _ _ _  . _____ ___ - - . 

Range of Concentrations Background Range of Concentrations u.s. 
Sample Frequency of Detected in Environmental Frequency of Detected in Background RAGS, Part 

Nuinher Total Minimum Maximum Number Total Minimum Maximum Screening Level Retained 
Positive Number Detected Detected Positives Numher Detected Detected Residential as 

RadionuclidelCheniical Hits Samples Conc . Conc. Hits Samples Conc. Conc. Scenario(3’ CPC?‘‘) 

soil Detection“’ Samples‘*’ Detection Samples 
__ __ ___ __- 

Radionuclides, pCi/g 

Actinium-227 

Cesium-I37 

Lead-2 IO 

Neptuniu 111-23 7 

Plutoniun~238 

Plutonium-239/240 

Polonium-2 I O  

Radium-224 

Radium-22G 

Radium-228 

Strontium-90 

Technetium-99 

Total Thorium (inglkg) 

Tlioriurn-228 

Tlioi-iuin-230 

Tliciriu 111 -232 

Total Uranium (inglkg) 

0 

15 

32 

2 
5 

15 

68 

4 

415 

204 

76 

37 

699 

39 I 

47 1 

3 43 

I084 

2 N D  

390 0.24 

43 0.56 

299 0.29 

343 0.34 

342 0.30 

68 0.63 

4 0.67 

482 0.30 

487 0.5 I 

347 0.5 I 

415 I .02 

I420 0.91 

530 0.20 

534 0.30 

54 I 0.20 

I644 0.50 

ND 

2.94 

34.00 

0.3 I 

158.00 

5.50 

34.37 

I .33 

137.00 

23.90 

47.60 

205 .OO 

290.00 

19.50 

153.00 

8.07 

69300.00 

3 

0 

43 

NA 

N A  

N A  

N A  

51 

51 

51 

2 

0 

50 

49 

48 

44 

48 

51 0.06 

51 N D  
51 0.3 I 

N A  NA 

N A  NA 

N A  N A  

N A  NA 

51 0.28 

51 0.59 

51 0.36 

51 0.44 

51 ND 

50 2.38 

50 0.47 

51 0.07 

50 0.35 

51 1.81 

0.1 

ND 

0.97 

N A  

N A  

N A  

NA 

I .07 

1.61 

I .37 

0.56 

N D  

12.3 

I .39 

2.34 

1.35 

3.69 

0.0048 

0.0021 

0.12 

0.0094 

0.36 

0.34 

0.53 

0.17 

0.00069 

0.0014 

2.2 

61 

N A  

0.00074 

5.7 

6.4 

NA 

I 



K TABLE A.2-2 (Continued). 
L 

Environmental Sample Summary Statistics - - . - .- _ _  . - - - -. _____ __ _. _ _  5 

E 

Range of Concentrations 
P 
0 
b f' Sample Frequency of Detected in Environmental 
C Detection"' ~amples '~ '  

Number Total Minimum Maximum 
.;! - Positive Number Detected Detected 
I Radionuclide/ChemicaI Hits Samples Conc. Conc. 

21 

__________ --_-- -__ 

0 

Background Statistics Surface Soils ______ 
Background Range of Concentrations EPA 

Frequency of Detected in Background RAGS, Part 
soil Detection Samples 

~ ______ 
Number Total Minimum Maximum Screening Level Retained 
Positives Number Detected Detected Residential as 

Hits Samples Conc. Conc. Scenario(3) CPC?") 

422 

106 

U ranium-23 8 440 

L,7 

? Uranium-234 

- 2  Uraniu m-23 5/23 6 
0 10 

3 

496 0.20 

500 0.05 

512 0.20 

Volatile Organic Compounds, pglkg 

I ,  I ,  1 -Trichloroethane 49 

I .  1,2,2-Tetrachlorueffiane 9 

I ,  1 ,2-Trichlorurthane 6 

I ,  I -Dicliloroethane 38 

I .  I-Dichloruethene 24 

I ,2-Di~hluroethane 6 

I ,2-Dichloroethene (Total) 47 

2-Butanone 26 

2-Hexanone 7 

4-~~leUiyl-2-pent;inorie 53 

Acetone 66 

Benzene 2 

Brci~iiodic.hlorciinethane 2 

Carbon tetrachloride 2 

C;irljon disulfide 

Chlorobenzene 

Chlornethane 

Chloroform 

94 

2 

3 

14 

376 1 .oo 
377 2.00 

377 1 .oo 
377 I .oo 
377 1 .oo 
376 2.00 

377 1 .oo 
24 1 2.00 

298 1 .oo 
299 1 .oo 
375 4.00 

377 I .oo 
377 . 7  

377 5 

377-  I .oo 
377 1 .oo 
377 2 

377 2.00 

3 19.00 

36.20 

3 17.00 

6600.00 

190.00 

4.00 

460.00 

460.00 

10.00 

4300.00 

200.00 

2600.00 

2600.00 

230.00 

1300.00 

13 

12 

390.00 

2.00 

210 

160.00 

48 51 0.48 I .3 4.8 

46 51 0.03 0.2 NA 
48 51 0.6 1.23 0.1 1 

NA 

319 

1121 

NA 

I06 

702 

273,750 

I 6,425,000 

1,095,000 

1,368,750 

2,73 7,500 

2203 

1030 

49 1 

2,737,500 

547,500 

N A  
10,471 

1 ;  

xis' 
XiJ' 

Xis' 

'b 

'b. 

x 
Y- 
xb 

xb 

xb 

x, 

x, 
Xd 

X b  

'b 

'b 

xb 



TABLE A.2-2 (Continued) 

~~ ~~ ~ ~~~ ~ 

Environmental Sample Summary Statistics 
.__ .. _._.....--.-_I . 

Range of Concentrations 
Detected in Environmental Sample Frequency of 

Detection'') . Samples") 

Number Total Minimum Maximum 
Positive Number Detected Detected 

.- .- - 

Radionuclide/ChemicaI Hits Samples Conc. Conc. 

Background Statistics Surface Soils 

Background Range of Concentrations u.s. EPA 
Frequency of Detected in Background RAGS, Part 

Soil Detection Samples 
- - ___ - - - .- 

Number Total Minimum Maximum Screening Level Retained 
Positives Number Detected Detected Residential as 

Hits Samples Conc. Conc. Scenario(3) CPC?") 
~ ~ ~~ 

Chloromethane 
0 ro 
a Dibromoclilornmethane 

Ethylbenzene 

Methylene chloride 

Styrene 

Tetrachloroethene 

Toluene 

Total Xylenes 

Trichloroethene 

Vinyl chloride 

trans- 1,3-Dichlcrropropene 

I 

1 

5 

46 

2 

46 

42 

9 

51 

6 

1 

Semivolatile Organic Compounds, pglkg 

I ,2.4-Trichlorobenzene I 

I ,4-Dichlorohenzene 1 

2,4-Diniethylphenol 1 

2,4-Dinitrotoluene 1 

2-Chlorophenol 3 

2-h.leth~lnaplithalene 5 

2-Nitroaniline 1 

4-Chloro-3-inethylphenol 4 

4-h~lethylphenol 1 

4-NitIophenol 4 

372 

377 

377 

378 

377 

3 76 

377 

377 

3 76 

377 

365 

309 

309 

309 

308 

309 

309 

309 

309 

309 

301 

12.00 12.00 

1300 1300 

I .oo 10.00 

1 .oo 100.00 

I 2 

I .oo 2 1000.00 

I .oo 66.00 

3 .OO 3 1000.00 

I .oo 150000.00 

2 1 IO 

1300 I300 

220 

210 

100.00 

I 10.00 

42 

45 .OO 

2400 

43 

I 10.00 

58 

220 

210 

100.00 

110.00 

390 

200.00 

2400 

88 

1 10.00 

330 

4913 'b 

760 

2,737,500 

8517 x, 

1228 x, 
5,475,000 'b - 

5807 x, 
34 Y 
355 

2129 

54,750,000 

273,750 Xb 
2661 

547,500 'b 

94 

136,875 'b 

1,095,100 

N A  

1,368,750 

1,368,750 'b 

136,875 



TABLE A.2-2 (Continued) 

Environmental Sample Summary Statistics Background Statistics Surface Soils 

Range of Concentrations 
Detected in Environmental Sample Frequency of 

Detection"' 

Number Total Minimum Maximum 
Positive Nuinher Detected Detected 

--- ___ -~ 

RadionuclideKhemicaI Hits Samples Conc. Conc. 

Background Range of Concentrations u.s. EPA 
Frequency o f  Detected in Background RAGS, Part 

soil Detection Samples 
.- -.________ 

Number Total Minimum Maximum Screening Level Retained 
Positives Number Detected Detected Residential as 

Hits Samples Conc. Conc. ~cenario"' cPc?'" 

Acenaphthene 

Acenaphthylene 

Anlhracene 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(1~)flucirantlieiie 

Benzo(g,li,i)perylellr 

Benzo( k)tluorantliene 

Benzoic Acid 

Butyl henzyl phthalate 

Chrysene 

Di-n-butylphthalate 

Di-n-octy lplitlialate 

Dihenzo(a,h)anthracene 

Dibenzofuian 

Diethyl phthalate 

Fluoranthene 

Fluorene 

Hexaclilornbutadiene 

Indeno( I ,2,3-cd)pyrene 

N-Nitroso-di-n-propylamine 

N-Ni~osodiinethylainiiie 

N-N itriisodiplirn!,l;iiiiiii~ 

2 

3 

7 

20 

13 

17 

9 

5 

8 

5 

19 

17 

3 

6 

3 

7 

32 

2 

1 

1 1  

I 

1 

1 

308 77.00 

309 780.00 

312 51.00 

312 38.00 

31 I 63 .OO 

312 39.00 

312 53.00 

312 98.00 

289 46.00 

31 1 46.00 

47.00 3 12 

312 37.00 

312 50.00 

31 I 42.00 

308 36.00 

308 43.00 

312 40.00 

307 77.00 

3 09 350.00 

3 12 78.00 

301 190 

2 5 

308 72.00 

. .  

250.00 

2 100.00 

1400.00 

17000.00 

8600.00 

23000.00 

5900.00 

280.00 

200.00 

430.00 

17000.00 

1400.00 

280.00 

1100.00 

120.00 

250.00 

34000 .OO 

370.00 

350.00 

4900.00 

I90 

5 

72.00 

1,642,500 

NA 

8,212,500 

58 

8 .a 
71 

NA 

168 

109,500,000 

5,475,000 

1996 

2,737,500 

547,500 

7.9 

109,500 

21,900,000 

1,095,000 

1,095,000 

819 

32 

9.1 

1.3 

13,036 

! I  



TABLE A.2-2 (Continued) 

-? &3 
..5 :;.. , 

s 
'5 

I ., . . .  ., . .. 
8- , 

-U I-'& 

. .& t 
.b 
4 .. 

.-1 

.. . 

. .  

Positive Number Detected Detected Positives Number Detected Detected Residential as - 
S~enario '~)  CPC?'" P 

I Radionuclide/Chemical -' Hits Samples Conc. Conc. Hits Samples Conc. Conc. 
Lo \o 

Environmental Sample Summary Statistics Background Statistics Surface Soils - I - . ___ -__ 
Range of Concentrations Background Range of Concentrations .s. EPA 

Sample Frequency of  Detected in Environmental Frequency of Detected in Background RAGS, Pa,., 

Number Total Minimum Maximum Number Total ' Minimum Maximum Screening Level Retained 
soil Detection'" Samples'2' Detection Samples 

________I -. _ _ _  . ... - _ _ _  . . ~ .. _ _  - 

VI 

0 Lo 

? Naphthalene 

-u Pentachlorophenol B 
Phenanthrene 

Wiencil 

Pyrene 

Bis(2-etli~lhexyl)phtlialate 

PesticideslPCBs, p g l k g  

Aroclor- I248 

Aroclor- I254 

Aroclor- 1260 

Endosulfan I 

Endrin aldehyde 

Methoxychlor 

Alpha-BHC 

PCDDs and PCDFs, nglg (pglkg) 

Octachl(irodil,enzc,furan 

Inorganics, inglKg 

Aluminum 

Antiiiioiiy 

Arsenic 

3 

4 

29 

8 

36 

100 

2 

23 

5 

I 

1 

1 

I 

1 

33 1 

I I  

298 

309 

308 

312 

309 

312 

309 

254 

254 

254 

253 

104 

253 

253 

6 

33 I 

141 

302 

52.00 

49 

39.00 

38.00 

43.00 

3 .OO 

I IO 

9.90 

10.00 

I .9 

5 .OO 

22 

17 

1500 

I100.00 

I .20 

0.03 

120.00 

260 

18000.00 

710.00 

30000.00 

9 100.00 

I IO 

1700.00 

2700.00 

1.9 

5 .OO 

22 

17 

1500 

142000.00 

22.10 

74.20 

51 5 1  

0 37 

44 51 

3250 

N D  

1.6 

16100 

N D  

14.5 

1,095,000 

532 x, 
N A  Y 

821,250 x, 
4563 x, 

16,425,000 

8.3 Y 
8.3 Y 
8.3 ' Y  

164,250 

8213 

136,875 

IO 

0.43 . 

N A  

1 1  

0.037 

1 



TABLE A.2-2 (Continued) 

Environmental Sample Summary Statistics Background Statistics Surface Soils 
- - . -- - -__-_ 

Range of Concentrations Background Range of Concentrations u.s. EPA 
Sample Frequency of Detected in Environmental Frequency of Detected in Background RAGS, Part 

Number Total Minimum Maximum Number Total Minimum Maximum Screening Level Retained 
Positive Number Detected Detected Positives Number Detected Detected Residential as 

Radionuclide/Chemical Hits Samples Conc. Conc. Hits Samples Conc. Conc. Scenario(3) CPC?'') 

soil Detection'') Samples'?' . Detection Samples 
__ __ 

33 I w 
a Barium s Beryllium 

Cadllliulll 

Calcium 

Chromium 

Col,al t 

Copper 

Cyanide 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Molybdenum 

Nickel 

Potassium 

Selenium 

Silicon 

Silver 

Sodiuiii 

Thallium 

Vanadium 

Zinc 

228 

168 

33 1 

- 316 
3 03 

298 
35 

33 1 

324 

33 1 

33 I 
14 

112 

286 

330 

26 

I34 

162 
28 I 
28 
327 

326 

33 1 

326 

317 

33 1 

318 
33 1 

329 
307 

33 1 

324 

33 1 

33 I 
33 1 

31 I 

318 

33 I 
29 I 
147 

309 
33 I 

330 
33 1 

329 

9.90 

0.29 

0.92 

2180.00 

4.70 
2.60 

5.00 
0.1 I 

4000.00 

0.47 

1390.00 

107.00 

0.04 

1.60 

6.70 

204.00 

0.32 

17.60 

0.41 
42.20 
0.21 
4.70 

16.70 

3610.00 

5.20 

8.00 

314000.00 

115.00 

105.00 

171.00 
9.80 

193000.00 

139.00 

93200.00 

12200.00 

2.30 

11.10 

186.00 

10900.00 

3.30 

5950.00 

31.10 
1700.00 

0.72 
190.00 

780.00 

51 

15 
6 

51 
51 
51 

50 
I 
51 
47 

51 

51 

1 

1 

51 

51 

0 

51 

0 

SI 
3 

51 

51 

51 13.7 

50 0.48 

51 0.47 

51 3310 

51 4.5 

51 3.6 

51 6.8 

51 0.17 
51 8970 

51 3 

51 2930 

51 25 I 
51 0.29 

51 2.7 

51 8.5 

51 340 

51 ND 

51 449 

51 ND 

SI 53.8 

51 0.49 
51 8.4 

51 27.3 

134 

0.68 

I .3 
335000 

22.4 
17.9 

24.3 

0.17 
30700 

18.4 

54100 

175.0 

0.29 

2.7 

41.9 

2180 

ND 

1850 

ND 

345 

0.55 
44.5 

101 

1916 

0.015 

14 

N A  

137 
I643 

1018 

548 

N A  

400'6' 

265,538 

137 

8.2 

137 

548 

N A  

137 

N A  

137 

N i l  

I .9 
192 

8,213 

: I  



TABLE A.2-2 (Continued) 

'"Overall frequency of detection is presented as the number of detected concentrations over the total number o f  analyses. 
'*'Ranges and means of detected concentrations presented are inclusive of all depth intervals. 
"'Screening levels developed per methodology presented i n  U .S. EPA guidance entitled "Risk Assessment Guidance for Superfund Volume I-Human Health Evaluation 
Manual-Part B" (Puhlication 9285.7-01 B, December 1991). Attachment 111 provides the methodology used to develop the screening levels. 
I4'An "X" present in the "Retained as CPC?" column indicates the analyte was selected as a CPC for quantitative risk assessment: 

X, This analyte is a CPC for this media 
X, This analyte is a CPC in another media, but not in this media 
X, This analyte is a CPC because it is a CPC in an "Area of Concern" in subsurface soil as identified i n  Attachment A.IV 
X,, This analyte is a CPC as identified through modeling 

'."Radiologicals and metals were selected as CPCs based o n  a comparison to background. The statistical metliods used to determine if an analyte was detected above 
background are detailed in this section (Section A.2) and Attachment A.11. The results of the comparison to backgrounds are presented on an "Area of Concern" basis in 
Attachment IV. 
N A  Not available 
ND There were no positive hits. 

! 

i '  



TABLE A.2-3 

SELECTION OF CONSTITUENTS OF POTENTIAL CONCERN IN GROUNDWATER 
GLACIAL OVERBURDEN - TYPE 1 MONITORING WELLS 

61 
72 
73 
DOE 

Background Statistics 
U S .  EPA . .._.. __ __ Environmental Sample Summary Statistics 

. ____. - 
Range of Concentrations Range of Concentrations R ~ G S ,  

Sample Frequency of Detected in Environmental Background Frequency of Detected in Background pa,., B . u,s, EPA 

Detection - Samples Groundwater Drinking Detection"' Samples ______ ___-__ - 
Filtered Unfiltered Screening Water 

Filtered Unfiltered Filtered Unfiltered Filtered Unfiltered MinlMax MinlMax Level Standards and Retained 

Radionucl idelCliemica1 HitlSamples HitISamples Detection Detection HitISamples HitISsrnples Conc. Conc. Advisories"' CPC?"' 
Number of Number of Min/Max MidMax Number of Number of Detection Detection Residential Health as 

Radioniiclides. pCilL 
Cesium-I 37 

Neptuniiiiri-237 

Plutonium-238 

PIutonium-239/240 

Radium, Total 
Radium-226 

Radium-228 

Rutheniuiii- 106 

Strontium-90 

Tech netiu 111-99 

Total Thoriiim (pglL) 

Thorium-228 

Thorium-230 

Thorium-232 

Totnl Uraiiiiiin (pg/L) 

.?. .i Uranium-234 +- 

.p*:. Ura,niuni-235 

Uranium-236 ' 9  
\I- 

6186 

17/61 

I1174 
10175 

3 81202 

4011 99 

I179 

25192 

741185 

581101 

411179 

711180 

321179 

3681382 

I781181 

I15/182 

4/13] 

51308 

61326 

31327 

313 

I471557 

491549 

221295 

I071504 

2231478 

2461606 

2641607 

. I361553 

117311225 

5751633 

44/5 I 
4014 1 

2581590 

5.7 - 24 

0.537 - 6.81 

0.69 - 22.4 
0.506 - 2.67 1 - 1  

1 - 1  

1.07 - 241 1.01 - 279 

3.1 - 820 3.090-219 

192 -192 , 

4.9 - 20 

0.626 - I .94 

0.56 - I 

1.09 - 152 1.01 - 106 

15.1 - 3520 15.8 - 6130 

0.912 - 5390 

0.3 - 634 

0.7 - 23000 

0.216 - 19 

0.25 - 12200 0.202 - 28 

0.216 ~ 592 0.234- 23.1 

0.29 - 0.00-696000 
23000000 

0.3 - 147000 0.001-127982 

0.015 - 680 

0.002 - 450 
0.236 - 27200 0.208 - 7494 

3/10 

1113 

I14 9/22 

114 4122 

1/16 

114 2/26 

1/10 

112 11/24 

I 1125 

3/14 

213 8115 

1 1 1  9/13 

0.043 - 0.25 

0.075 - 0.075 

0.9 - 0.9 0.14 - 0.9 

2.2 - 2.2 I .9 - 5.2 

2 - 2  

30 - 49.3 

3.1 - 3.1 

0.23 - 1.62 

0.14 - 2 

0.2 - 0.34 

1.0- 1.4 0.48- 1.5 

30 - 30 

0.1 - 0.1 

0.6 - 0.6 0.25 - 1.1 

0.17 

0.022 

0.022 
0.021 

NA 
0.032 

0.048 

0.50 
0.13 
3.7 

0.087 

0.37 

0.4 

0.30 

0.3 

0.32 

0.30 

I I 0 
I .23 X:J' 

1.71 (6' X,"' 
1.55'6' x:Jr 

NA 

20 [MCL][P] X,"' 
20 [MCLJIP] X:" 

35.8 (6) 

4 (6' x,'J' 
3750'" X:J' 

6.78 (6' XiJr  
10 (61 X,") 

2.01 x:J' 

20 [hlCLJ[P] 



TABLE A.2-3 (Continued) 

Background Statistics 
U S .  €PA Environmental Sample Summary Statistics _...._ ... --__- 

Range of Concentrations Range of Concentrations RAGS, 
Saniple Frequency of Detected in Environmentel Background Frequency of Detected in Backpro~~t~d part B u.s, EPA 

Detection'" Samples Detection Samples Groundwater Drinking __ . . . - ____.____ . ... ...... -- __--__-- 
Filtered Unfiltered Screening Water 

Filtered Unfiltered Filtered Unfiltered Filtered Unfiltered h.lin/Max MinlMax Level Standards and Retained 
Numher of Nunher of hlinlhlax MidMax Number of Numher of Detection Detection Residential Health as 

RadionuclidelChemicaI HitISamples HitISamples Detection Detection Conc. Conc. Scenario'" Advisoriesf') CPC?'" Hit1Samples Hit1Sa mp les 

L I U raniu m-23 8 1761181 5791650 
0 

2 
Volatile Orgwtic Coritpottnds, pg/L 

I ,  I ,  I-Tricliloroell~nne 

I ,  I ,2,2-Tetrachloroethane 

I ,  I ,2-Trichloroethane 

I ,  I -Dichloroethane 
1 ,  I-Dichlor~iethene 

I ,2-Dichloroethane 

I ,2-Dichloroethene (Total) 

2-Butanone 

2-Hexanone 

2-Picoline (L*) 

4-h~~ethyI-2-peiitaiione 

Acetone 

Acetonitrile (L*) 
Acrolein (L*) 

Acrylontrile (Le) 

Benzene 
Rnini~idichloroniethane 

Bromoform 

Carhon tetraclilciride 

Carhon d i su I fide 

19/30 

1131 
1/31 

14131 

I513 I 

14/31 

3/31 

2013 1 

1813 I 
1/10 

2013 I 

21/30 

7/14 

2/14 

315 

813 I 

1131 

213 I 

731571 

41573 
31573 

I 131618 

501576 

201598 

6815 I7 

101526 

41557 

121558 

301591 

181596 
21573 

21573 

61.513 

121.556 

0.400 - 
426000 

I - 840000 

6 - 6  
1 - 1  

10-50oooO 
2 - 12000 

I - 1100 

I - 180 

4 - 3500 

1 - 89 

5 1  - 5 1  

2 - 210 

4 - 3800 

12,- 180 

21 - 80 
7 - 34 

1-55 

5 - 5  

, I  - 2 

~~ 

0.252 - 
121642 

0.5 - 360 

1 - 5  

1 - 2  

I - 800 
I - 490 

1 - 140 

0.6 - IO00 

I - 67 

1 - 6  

2 -  18 

2 - 290 

0.5 - 14 

3 - 5  

1 - 2  

3 - 2 1  

1-9 

a 

9/13 0.23 - 0.99 0.24 

200 

0.0090 
0.032 

I37 
0.0067 

0.020 

NA 

2190 

I46 

NA 

I83 

3 65 

22 
73 

0.016 
0.062 

0.14 

0.38 

0.026 

2.8 

200 x, 
(CICLIIFI 

N A  X, 
5 [h.lCLl[FJ 

NA X, 
7 [CICLI[FI X, 
5 IMCLllFJ X, 

N A  X, 
N A  X, 
N A  

N A  
N A  X, 
N A  X, 
N A  



TABLE A.2-3 (Continued) 

Background Statistics 
US. EPA __ -_____- Environmental Sample Summary Statistics 

~ . .- __ - - 
Range of Concentrations Range of Concentrations R ~ G S ,  

Sample Frequency of Detected in Environmental Background Frequency of Detected in Background part B u,s, EPA 

Groundwater Drinking Detection"' Samples Detection Samples 
-. ~____ ____ ~ .... ... .. .. ~ 

Filtered Unfiltered Screening Water 
Filtered Unfiltered Filtered Unfiltered Filtered Unfiltered MinlMax MiniMax Level Standards and Retained 

Number of Number of hl inlhl a x Mi nlMax Number of Numher of Detection Detection Residential Health as 
RadiciniiclidelChemical HitISamples HitISamples Detection Detection Hit/Samples HitISamples Conc. Conc. Scenario"L Advisories"' CPC?"' 

1 - 1  5.2 lOOlMCL]lF] X, Chlorohenzene 

Chloroediane 

Chlcirof~irin 

Eiliylhenzeiie 

Ethyl cyanide (L*) 
Isobutyl alcohol (L*) 
h~letliacr).loiiitrile (L*) 

hlethyl methacrylate (L*) 

hlethylene chloride 

Styrene 

Tetrachloroethene 

Toluene 

Trans- 1,2-Dichlnrnethene 

. .  

. .  . 

1131 

613 I 
19131 

I13 1 

913 I 

7/15 
7/15 

1/15 
1/16 

713 I 

1213 I 
13/31 

I5/3 I 

21573 
71504 

I31573 

21568 

I1513 

1/32 

41592 

916 I 7 
11559 

581619 

19/64 I 

R1582 

51177 

4 - 4  
2 - 1700 

I - 1300 

3 - 3  

I - 22 

I - 5600 
19 - 2100 

1 - 1  
I 1  - I I  

20 - 490 

1 - I40 
I - 180 

I - 130 

I - 26 

1.6 - 47 

. 
0.6 - 2 

1 - 1  

7.4 - 7.4 

1 - 3 8  

I - 19 

3 - 3  

0.7 - 2600 
I - 50 

2-400 

6 -  18 

71 

0.028 

0.23 

0.10 

52 ' 

I58 

NA 

1095 
0.365 

292 

0.63 

0.28 

0.14 . 
93 

7300 

13 

NAlhKLl[L] 

100 x, 

3 [Lifetime X, 
HA, 70 kg 

adultllF] 

100 
IhlCLllTl 

100 [Lifetime 
HA, 70 kg 

adult][Fl 

700 
I ~ f ~ L l I F l  

1 MCLI IT] 

x, 



.:.. 
I ..._ TABLE A.2-3 (Continued) 

Background Statistics 
U.S. EPA Environmental Sample Summary Statistics ________ ____ __- . ____ 

Range of Concentrations Range of Concentrations R ~ G S ,  
Sample Frequency of Detected in Environmental Background Frequency of Defected in Background part B U.S. €PA 

Detection"' Samples Detection Samples Groundwater Drinking ___ ____ - .. - __ 
Filtered Unfiltered Screening Water 

Filtered Unfiltered Filtered Unfiltered Filtered Unfiltered Minlh*lax MinlMax Level Siandards and Retained 

RadionuclidelChemicaI HitISamples HitISamples Detection Detection Hit/Samples Hil/Samples Conc. Conc. Scenario'" Advisories"' CPC?"' 
Number of Number of Minlh4ax MidMax Number of Number nf Detection Detection Residential Health as 

0.00024 Trans-I ,4-Dicliloro-2-hutetie 1/16 
U-*) 
Trichluroethene 11/31 

Trichlorofluoroniethatie 2/16 

Viiiyl acetate 

Vinyl chloride 1013 I 
cis-I ,3-Dicl1l11ropr11pene (L') 113 1 

Seiiiirulatile Organic Coil i~~oii~~tls,  rg/L 
I ,2,4-Triclilorohenze1ie 

I ,2-Diclilorohenzene 

I .J-Dioxalle (L*) 

2,3,4,6-Tet raclilorop henol 
2.J-Di~hloroplienoI (L*) 

2,4-Dimethylphenol 
2,4-Dinitrophenol (L*) 

2.6-Dinitrntoliiene 

2-Benzyl-4-Clilorophenol 
(L*) 

3/25 

9/10 

1/18 

7/19 

412 I 

3/25 

1/12 

67/617 

21467 

191572 

Ill81 

I19 

4/206 

81 - 81 

1-120 

1 - 2  

I - 160 

1 - 1  

3 - 5  

1 2 -  lo00 

4 - 4  

12 - 86 

2 - 24 

3 -  I 1  

32-32 

1-12000 

1 - 2  

I - 120 

4 - 4  

4.2 - 4.2 

4 - 6  

0.25 

I65 

3650 

0.0028 

0.013 

2.3 

47 

N A  

I10 
1 1  

73 

7.3 

0.013 

N A  

5 IklCLjlF] X, 
2000 

(Lifetime H A  
70 kg 

adultllFl 

NA 

2lMCLllFl X, 
OlT] (MCLG] 

70 IMCLIIF] X, 
600 

Ih.ICLlIFI 
N A  

N A  

20 (Lifetime, 
70 kg 

adult]lD] 

N A  x, 
40 (DWEL, 

70 kg 
adultJ[Fl 

40IDWEL, X, 
70 kg 

adultl(F1 

N A  

I 

.. 

3 ,  : 

. ... 
. - *  



TABLE A.2-3 (Continued) 

: ,. 

Background Statistics 
U S .  EPA __ _. ___ __ _-__ Environmental Sample Summary Statistics 

Range of Concentrations Range of Concentrations R ~ ~ s ,  
Sample Frequency of Detected in Environmental Background Frequency of Detected in Background part B u,s, EPA 

Groundwater Drinking Detection"' Samples Detection Samples 
____._I____ _____ __ ____ 

Filtered Unfiltered Screening Water 
Filtered Unfiltered Filtered Unfiltered Filtered Unfiltered MinlMax MinlMax Level Standards and Retained 

RadionuclideIChemicaI HiUSarnples HitlSamples Detection Detection HitlSamples HiUSamples Conc. Conc. Scenarioo) Advisories0' CPC?'" 
Numher of Number of hl inhlax MirdMax Number of Number of Detection Detection Residential Health as 

2-Chlorophenol 

2-h~letliylnaphthalene (L*) 

2-Metliyl~ilienol (I-*) 

2-Nitrophenol 

3-h.lethylphenol (L*) 

4,6-Dinitrr)-2-1iietli~lphenol 
( I < * )  
4-Chkiru -3-methylphenol 

4-klethylplieni~l (L*) 
4-Nitrophenc~l 

Acenaphthene 
Acetophenone (L*) 
Anthracene (L*) 
Benzo(a)aIitlirHceiie (L*) 
Benzoic Acid 

Benzyl alcohol (L*) 
Butyl I>enzyl phthalate 

Carhazole (L*) 
Chrysene (L*) 
Di-n-hiit~~lplithalate 

Dil~enzofitricn (L*) 

1/18 

4/25 

5/19 

3 120 

219 

2/19 

4/20 

9/22 

3/19 

4/26 
I I8 

3/28 

I I28 

5/14 

2/17 

2/18 

1 128 

3/26 

Ill95 

21 I94 

11193 

31190 

11194 

61166 

31205 

41205 

4 - 4  

I - 16 

6 -  110 

3 - 5  
6 - 9  

3 -  12 

3 - 49 

I - 140 

2 - 12 
4 -  12 

4 - 4  

2 -  17 

1 - 1  

I - 150 

1 - 3  

7 -  18 

2 - 2  

2 - a  

160-  160 

2 - 7.2 

200 - 200 

3 - 80 

3 - 3  

2 - 4  

1-3 

0.4 - 4 

18 

146 

I83 

NA 

183 

NA 

NA 

18 

226 

219 
0.0055 

1095 

0.0077 

I4600 

1095 

IO0 
0.43 

0.20 

365 

IS 

40 [Lifetime j<. 
HA, 70 kg 

adult)[ D] 

NA 

NA 

NA 

NA 

NA 

NA 

N A  X, 
NA 

NA 

NA 

NA 

0.1 [hlCLl[P] x, 
NA 

NA 

lOOlMCLl[P] 

0.2 IblCLIIPI Xb 
NA X, 

n 

[DWEL, 70 & W  

4000 
X, !2 

kg adult] E &  
NA X , '  * s $  



Environmental Sample Si~niiiiat). Statistics . .- . . . . . . - . .. __ . _. _. -. . . . - .. . .. . . . . - . -. . . . .- . -. 
Range of  Concentrations 

Detected in Environmental Sample Frequency of 
Detection"' Samples _ _  -. - -. . - - - . - . ... . . . . _ _  -. ._ . - . _ _  ._ 

Filtered Unfiltered Filtered Unfiltered 
Numher of Numher of Mi nlh,lax Min/h,lax 

RadionuclidelChemicaI HitlSamples HitlSamples Detection Detection 
~~ 

Diethyl phthalate 

Fliiorantlietie (L*) 
Fluorene (L*) 
He.u~chl~iroetIiaiie (L*) 

N-Nitros~i-di-n-prop).larniiie 

N- Nitrosodietliylaniiiie (L*) 
N-Nitrcisodiplieiiyla~iiiiie 

Naphthalene 

Nitrobenzene (L*) 

Pentachlorophenol 

Phenanthrene (L*) 
Pherii~l 

Pyrene 
Trihutyl phosphate 

13is(?-etl1~~lliex~I)l,lltllnte 

2/25 

3128 
4/26 
I125 

I 125 

10125 

2125 
3/20 
1/27 
5/16 

2129 
216 
5/28 

91206 

21203 
]:I I 
3/206 
I1205 

31195 

81 I96 

I1205 
8/59 
I61205 

Ill83 

2 -  14 

2 - 9  
4 -  13 
19- 19 

1 - 1  

I - 16 

5 - 6  
3 - 200 
35 - 35 
25 - 220 

7 - 8  
89 - 130 
1 - 7  

0.6 - 25 

2 - 8  . 

4 - 4  
2 - 3  

2 - 2  

5 - 94 

I - 80 

5 - 5  
I - 450 
0.4 - 350 

3 - 3  

Background Statistics 
U S .  EPA - . . - . . . - . . - - . - . . . _. -. . - -. - ._ 

Rnnge of Concentrations ' RAGS, 
Background Frequency of Detected in Background part B u,s. EPA 
- . Detection . . .. -.. . . Samples __. -- Groundwater Drinking 

Filtered Unfiltered Screening Water 
Filtered Unfiltered Minlh*lax hl inlhhx Level Standards and Retained 

Number of Numher of Detection Detection Residential Health as  
HitISamples HitISamples Conc. Conc. Scenario"' Advisories"' CPC?'" 

2920 

I46 
I46 

0.13 

0.0012 

O.ooOo57 
I .7 

I46 

0.43 
0.071 

NA 

2190 

I10 
18 

0.61 

0.025 

SO00 
I Lifeti me 

HA, 70 kg 
adultllDj 

NA X, 
NA 

I [Lifetime 
HA, 70 kg 

adultl[Fl 

NA X, 
NA 

NA X. 
20 [Lifetime 

HA, 70 kg 
adultllF1 

NA 

I IMcLllFl X, 

4000 
1 Li fetiine 

HA, 70 kg 
adultllDJ 

NA X, 

NA X, 
NA X, 

6 lhlCLllFl X, 

NA 



TABLE A.2-3 (Continued) 

Environmental Sample Suniniary Statistics Background Statistics 
__ ..... . . _ _  __ _ _ _ _  .. . ...... . . .. ~ U S .  EPA 

Range nf Concentrations Range of Concentrations R ~ G S ,  
Sample Frequency of Detected in Environmental Background Frequency nf Detected in Background part B U.S. EPA 

Groundwater Drinking - Detection"' Samples Detection Samples 
~ -.__ .- __- 

Filtered Unfiltered Screening .Water 
Filtered Unfiltered Filtered Unfiltered Filtered - Unfiltered hlinlklsx kIin/blax Level Standards and Retained 

RadionuclidelChemicaI HitlSamples HidSamples Detection Detection Hit/Samples HitlSamples Conc. Conc. Scenario"' Advisories"' CPC?"' 
Numher of Number of Min/klax Midhlax Number of Number of Detection Detection Residential Health as 

1/15 3.1 - 3.1 0.001 I NA 

- 
0 

Aroclor 1248 (L*) 
1/15 I O -  IO 

11183 0.058 - 

NA ' NA 

0.0002 0.2 [MCLJ[FJ 

NA 

NA 

N'A 

NA 

NA 

NA 

NA 

NA 

N A  

NA 

NA 

NA 

Chlorohetuilate 

Helitnclilor epiixide 0.058 

PCDDs ;ind PCDFs, oglL 
I .2.3,7,8-Pentaclilrirodi- 
henzn-p-dioxin 

I ,2.3.7.8- 
Prntachlorodihenzo-furan 

I .2.3,4.6.7,8-Heptnclil~iro- 
dihetizci-p-dioxin 
Octaclilorodibeilzo-p-dioxili 

Heptachl(~rotti1ienzo-p- 
dioxin 

2,3,7.8-Te1rachli~rodibenzo- 
furan 

2,3.4,7,8-Pentaclilorodi- 
henzo-furan 

O~lachlorcitl i l~eti~ofuraii  

7'etrachl(iriidihenzofilran 

Penlachlorcidiherizof~tran 

Hexaclilorodiheiizofuran 

l~eptnclilorodiheiizo~~ran 

0.64 - 0.64 1/13 

l . lE-06 1/13 0.64 - 0.64 

5.7E-06 2/13 1 . 9 - 3 . 3  

1.6 - 25.5 

I .2 - 3.5 

5.7E-05 

5.7E-06 
5/13 

2/13 

2.6 - 2.6 5.7E-07 1/13 

0.91 - 0.91 I .  I E-07 1/13 

5.7E-05 

5.7E-07 

I .]E-07 

5.7E - 07 

5.7E - 06 

4/13 

2/13 

1/13 

0.55 - 1.6 

3 - 12.4 0.120 - 0.120 

5.9 - 5.9 0.35 - 0.35 

0.32 - 0.32 

0.92 - I .5 

I /9 

I /9 

118 

2/13 



.. . . .i 
TABLE A.2-3 (Continued) 

- Environmental Sample Summary Statistics 
. - - - -_ -- 

Range of Concentrations 
Detected in Environmental 

Sn inples 
Slcniple Frequency of 

Detection“’ 
. ., - . -. . . - . ._ . - . . . . -. .. ..... . . -. - - .. 

Filtered Unfilfered Filtered Unfiltered 
Number of  Numher of h4 i nlhl a x M idMa x 

RadionriclidelChemical HitlSamples HitlSamples Detection Detection 

*a _. , 
Background Statistics 

U.S. EPA -. --.__ 
Range of Concentrations RAGS, 

Background Frequency of Detected in Background pa,., B u,s, EPA 

- .. . - . __. -- - Samples - -. -_ --- Grounduater Drinking Detection - _. . ._ ..... 
Filtered Unfiltered Screening Water 

Filtered Unfiltered M i nlkl a x Mi nlkl a x Level Standards and Retained 
Number of Number of . Detection Detection Residential Health as 

Hit/Samples HitlSamples Conc. Conc. Scenarioo’ Advisories”’ CPC?“’ 

Antimony 

Arsenic 

Rnriuni 

Rev1 liuni 

Boron 

Cad miti m 

Calcium 

Clirrmiuni 

Cobalt 

Copper 

Cyanide 

I r w  

Lead 

I981477 

5414 I4 

1231607 

4841634 

471454 

911 I 

1211592 

6361640 
I721528 

621465 
I421634 

271157 
3 69/63 9 

I061630 

3471406 

531374 

2251406 

2981396 

581392 

16/18 

771383 

417141 7 
30515 I4 

1341404 
2041397 

311439 
3781410 

2231427 

0.004 - 43.5 0.043 - 10500 

0.002 - 0.679 0.005 - 0.956 

0.001 - 0.515 0.001 - 1.49 

0.008 - 2.69 0.006 - 3.35 

0.001 - 0.101 0.001 - 0.081 

0.24 - 2.23 0.228 - 7.36 

0.002 - 0.279 0.001 - 0.475 

4.65 - 4000 
0.002 - 2.75 

24.5 - 4580 
0.002 - 3.48 

0.004 - I .78 
0.003 - I .5 

0.006 - 0.595 
0.004 - 1.030 

0.004 - 1.27 
0.005 - 60.2 

0.002 - 0.552 
0.027 - I I IO 

0.001 - 1.82 0.001 - 1.61 

317 

214 

5/17 

22123 

216 

2122 

25125 
8R4 

4/23 

I8125 

6/17 

215 . 

315 

515 

515 

I15 

315 

SI5 

314 

0.03 75.- 
0.123 
0.0141 - 
0.0272 
0.0042 - 
0.122 
0.034 - 
0.452 
0.001 - 
0.0018 

0.774 - 2.29 NA 

0.006 

0.0031 - O.oooO049 
0.0194 

0.26 0.0486 - 
0.454 

0.000002 

0.329 

0.006 - 0.0018 
0.007 

74.4 - 155 81.1 - 172 NA 

0.006 - 
0.0345 

0.013 - 
0.03 

0.0467 - 
4.9 

0.0014 - 
0.0087 

N A  X:J’ 

0.004 X,(” 

0.6 \Lifetime X,(” 
lblCLllFj 

HA, 70 kg 
adultllD] 

0.00s X,“’ 
[ClCLllFl 

NA 

0.0046 - 0.1 Cr, total 0.1 IMCLllFl X:J’ 

0.2 19 NA q”’ 
0.0053 0.136 1.3 [MCLG] X:J’ 

0.0046 

-0.0294 I FI n 
0.073 0.2 IhlCLllPl Xd,X>J’ 

& W  
0.249 - 6.35 N A  0.3 g &  

j $  [Sh,lCLI[FI 

0.0013 - NA 0.01s X.(” 
0.0016 



z TABLE A.2-3 (Continued) 
I 
6 
r 
e 

0 Range of Concentrations Range of Concentrations RAGS, 
p Sample Frequency of Detected in Environmental Background Frequency of Detected in Background part B U,S, 
C Detection“’ Samples Detection 

C 

Background Statistics 
U S .  EPA ~ 

Environmental Sample Summary Statistics 
_ _ _ - _ . ~ - - -  @ 

2 
5 
- .  Number of Number of Mirdhfax MidMax Number of Number of Detection Detection Residential Health as 

-J 

_ _ _ ~ _ _ _  Samples Groundwater Drinking 
Filtered Unfiltered Screening Water 

- 

Filtered Unfiltered Filtered Unfiltered Filtered Unfiltered MinlMax Midhlax Level Standards and Retained 

10 10 Radionuclidekhemical HitISamples HitlSamples Detection Detection Hitisamples HiUSamples Conc. Conc. Scenario”) Advisories(” CPC?“) 

- P Magnesium 6341637 

3 ’  

- 
0 

VI 

0 -0 

Nickel 

Potassillin 

Selenium 

Silicon 

Silver 

S(>d i ti m 

Tlialliuni 

Vanadium 

Zinc 

52916 I4 

551582 

1381475 

I991636 

S I61565 

441565 

1451147 

I I01627 

59 I 1591 

131393 

I131472 

I961466 

4 14/41 5 

3981407 

I91372 

96/28 I 

2401408 

3751389 

371362 

1071107 

80/405 

4121415 

161371 

I741405 

2671402 

0.738 - 4730 0.782 - 4950 

0.002 - 559 0.004 - 558 

0.0002 - 30.2 0.0002 - 0.027 

0.005 - 804 0.0885 - 708 

0.004 - 13.4 0.004 - 2.13 

0.001 - 12400 0.337- 1280 

0.001 - 0.178 0.001 - 0.14 

0.338 - 41.7 0.1 I68 - 102 

0.003 - 1.29 0.001 - 1.31 

1.6 ~ 5260 2.59 - 4620 

0.001 - 0.422 0.001 - 0.435 

0.003 - 2.58 0.005 - 3.25 

0.002 - 1.78 0.0939 - 3380 

25/25 515 

19123 415 

I122 

2120 

4/24 I15 

2 I I23 415 

414 414 

5125 I 15 

23/23 515 

217 I I5 

517 415 

20.4 - 23.1 - 50.7 
47.8 

0.0025 - 0.0035 - 
0.22 0.205 

0.0004 - 
0.0004 

0.017 - 
0.028 

0.021 - 0.0072 - 
0.026 0.0072 

0.891 - 0.963 - 17.2 
31.5 

5.62- 5 .6 -  10.7 
7.43 

0.0105 - 0.0031 - 
0.052 0.0031 

5.71 - ’ 8.81 - 50 
56.3 

0.018 - 0.0051 - 
0.0195 0.0051 

0.0104 0.0192 - 
-0.0443 0.352 

35.405 

0.018 

0.001 

0.01 8 

0.073 

0.01 8 

0.018 

0.000256 

0.02555 

I .095 

NA X,‘” 

[SMCL][F] 0.05 X,“’ 

0.002 XdJ) 
, [h.lCLI(F] 

0.04 XJJ’ 
(Lifetime 

HA, 70 kg 
adultjlDl 

0.1 [hKLl[F]  X.“’ 

N A  

0.1 [Lifetime XJJ’ 
HA, 70 kg 

adultl(D] 

20 
(DWEL](***] 

0.002 X,‘” 

[MCLlILl ) r  - 
Ihl CLIIFI 

NA X:J’ 

2 [Lifetime X,‘” 
HA, 70 kg 

adultll FI 



TABLE A.2-3 (Continued) 

Environniental Saniple Summary Statistics - 
Range of Concentrations 

Detected in Environmental Sample Frequency of 
Detection"' Samples ____ 

Filtered Unfiltered Filtered Unfiltered 
Number of Number of Midtvlax h4inhlax 

RadionuclidelCliemical HiUSamples HiUSamples Detection Detection 

R~liscell.meous Parameters ,  riiglL 

Ammonia I611 7 2971529 0.2 - 2625 0.00014 - 253 
Chloride 14/16 6391666 I102 - 33000 0.032 - 6300 

Fluoride 5/1 I 
Nitrate 13/17 

Nitrate as  Nitrogen 

NitratelNilrite 

Nitrite, as Nitrogen 

Phenols 
Phosphate 217 
Phosphorus 911 I 
Siilfnte 10116 

6241628 
39016 I6 
1281 I70 
I121170 
I1140 
1331600 
9110 

6531667 

8.55 - 61 
0.759 - 6574 

0.1 - 8.12 
0.012 * 2673 
0.02 - 3440 
0.02 - 10000 
0.04 - 122 
0.002 - 0.47 
0.1 - 5.6 0.381 - 4.97 

0.15 - 32 
I .85 - 4800 0.17 - 6200 

Background Statistics 
-- --- U.S. EPA 

Range of Concentrations RAGS, 
Background Frequency of Detected in Background part B u.s, EPA 

Detection -- Samples Groundwater Drinking 
Filtered Unfiltered Screening Water 

Filtered Unfiltered h4inlMax MinlMax Level Standards and Reteined 

Hit/Samples Hit/Samples Conc. Conc. Scenario"' Advisories"' CPC?'" 
Number of Number of Detection Detection Residential Health as 

11/22 
20125 

25/25 
911 I 

I14 

11/21 
111 

12\20 
22/25 

0.1 - 4.5 NA NA X, 
I .4 - 50 250 

[SMCLIIF] 

0.2 - 1.3 0.219 
0.012 - 0.3 5.84 

0.07 - 0.07 
0.365 

0.007 - 0.03 
0.191 - 0.191 
0.026-0.18 
3 - 175 

- NA - -_ -. - - Sulfide 1/18 101168 1.48 - I .48 0.620 - 7.87 
. -. . . . __ . - . . . _ _  - .. - -. . .- .- 

"'Overdl frequency o f  deteclioti is presented as the number of detected ccincentrations over the total number of analyses. 
'"Screening levels developed per methodology presented in U .S.  EPA guidance entitled "Risk Assessment Guidance for Superfund Volume I: Human Health Evaluation Manual, Part B" 
(Publication 9285.7-01 B, December 1991). Attachme~it 111 provides the methodology used t o  develop the screening levels. 
"'Acquired from U.S. EPA Drinking Water Standards and Health Advisories, h,lay 1994. 
"!An "X" present in the "Retained as  CPC?" colunin indicates the analyte was selected as  a C P C  for quantitative risk assessment: 

X, 
Xb 
X, 
X, 

This  analyte is  a CPC for this media 
This  analyte is a CPC in another media, but not in this media 
This  analyte is a CPC because i t  is a C P C  in an  "Area of Concern" in groundwater as  identified in Attachment A.IV 
This analyte is n CPC as identified through modeling 

'"Radiologicalsand metals u'ere selected as CPCs hased on a comparison to background. The StatiStiCd methods used to determine if an analyte was detected above background are detailed in 
this section (Section A.2) n n d  Attachment A . I I .  The  results tif the comparison to backgrounds are presented on an "Area o f  Concern" basis in Attachment IV. 



TABLE A.2-3 (Continued) 

Woncentrat ion cnrresponds to an  average annual dose limit of 4 mremslyr for beta and gamma emitters. May also be applicable to alpha emitters. Derived using Oral Dose Conversion Factors 
(DCF,.) from U.S.  Environmental Protection Agency (EPA), "Radiation Protection o f  the Public and the Environment: Proposed Rule," 58 Federal Rerrister 56, Washington, D.C. ,  1993, 
assunling an annilill uater  intake of 730 Llyr. 

[hlCLJ hlaxiiiium Contaminant Level P I C L )  ohtailled from Drinking Water Regulations nnd Health Advisories. U.S.  EPA, Office of Water. May 1994. 
[SMCLl Secondary Maximum Contaminant Level (SMCL) obtained from Drinking Water Regulations and Health Advisories, U.S. EPA, Office of Water. May 1994. 
[hQCLGJ Maximum Cwtaniinant Level Goal (MCLG) obtained froni Drinking Water Regulations and Health Advisories. U.S. EPA. Oflice of Water. May 1994. 
[HA1 Health Advisory (HA) obtained from Drinking Water Regulations and Health Advisories. US. €PA, Oftice of Water. May 1994. 
[DWELJ Drinking Water Equivalent Level (DWEL) obtained from Drinking Water Regulations and Health Advisories, U.S. EPA, Office of Water. May 1994. 
[DI Draft 
IF[ Final 
[L] Listed for regulation 
[PI Proposed 
[TJ Tentative 
[*I Currently undergoing review. 
[**I Deferred 
[***I Guidance 
PCDDs Polychlorinated dihenzo-p-dioxins 
PCDFs Polychlorinated dibenzofurans 
NA Not available 
(L*) Parameter only detected in type I groundwater samples Ialieled "groundu,ater/leachate." 

J 



61 
72 
73 
DOE 

TABLE A.2-4 

SELECTION OF CONSTITUENTS OF POTENTIAL CONCERN IN GROUNDWATER 
GREAT MIAMI AQUIFER - TYPE 2 MONITORING WELLS 

Environmental Sample Sunimnry Statistics 
~ ~~ 

Range of Concentrations 
Detected in  Environmental Sample Frequency of 

Detection"' Samples - - - . _. _. _. - . - . - --__ .. .. . . . .. - 

Filtered Unfiltered Filtered Unfiltered 
Number of Number of MidMax Minlhlax 

RadionuclideIChemicnl HitISamnles HitISamoles Detection Detection 

Raclioniiclitles, iiCilL 

Cesium- I3 7 

Neptunium-237 + ID 

Plutonium-238 

Plutonium-2391240 

Potassium-40 

Total Radium 

Rndiurn-226 

Radium-228 

Ruthenium- 106 

Strontium-90 

Technetium-99 

Total Thorium (pglL) 

Thorium-228 

Tlioriuiii-230 

Thoriuni-232 

Total Uraniiim (pglL) 

Uranium -2 3 4 

Urn  ni urn-23 5 123 6 

331183 

271 166 

321237 

281237 

481356 

I11350 

01175 

40126 1 

401268 

17/27 1 

1321348 

951349 

4 I 1349 

53 11620 

2 73 I353 

I 191352 

211 77 

91482 

31503 

71499 

213 

414 

881753 

36/15 1 

01161 

281459 

5 1.1589 

1041639 

2181833 

2581840 

431779 

1068/1221 

60018 I4 

I851807 

20-20 

0.698-2.5 

0.67-1.12 

1-1.93 

I .01-5.46 

3.02-8.2 

ND 

I .  17- 13.8 

19.2-204 

0-13.1 

0.21-1 I .3 

0.253-5.48 

0.3-2.7 

0.2-1 129 

0.25-357.5 

0.2 1-15.7 

20-20 

0.52-1 

0.637-1 

0.675-1.4 

0-55 

1-2.36 

1.01-14.9 

3.1-15.3 

ND 

1.21-38.5 

15.4-6860 

0-34.8 

0.21 4- 15.3 

0.21 1-15 

0.221-3.86 

0-2070 

0.23-662 

0.20 1-60.3 

Background Statistics - __ 
Range of Concentrations u,s, EPA 

Background Frequency of Detected in Background RAGS, Part 
Detection Samples 

..__I______ ______ Groundwater US. EPA 
Filtered Unfiltered Screening Drinking Water 

Filtered Unfiltered h,linlhiax Midhlax Level Standards and Retained 
Number of Number of Detection Detection Residential Health as 

HiUSamples HitlSamples Conc. Conc. ScenarioB' Advisories"' CPC?'" 

01 I 

I l l  

01 I 

111 

1011 I 

0113 

01 I 

01 I 

01 I 

N A  

4110 

211 I 

311 I 

loll2 

911 I 

0110 

2/70 

418 I 

6/62 

5/59 

561105 

231106 

0176 

4/87 

2199 

3150 

37110f 

44/98 

917 I 

6911 I5 

65198 

5197 

ND 

0.12 

N D  

0.042 

0.20-2 

N D  

ND 

ND 

N D  

N A  

0.2-0.4 

0.1-0.29 

0.1-0.3 

0.1-0.8 

0.23-0.9 

N D  

5.8-6.7 

0.25-0.62 

0.022-0.089 

0.0 16-0.083 

0.07 1-2 

1-52 

ND 

0.65-4.8 

22-26 

0.97-2.1 

0.075-2.9 

0.18-2.5 

0.1-0.77 

0.1-3.1 

0.14-1.3 

0.094-0.26 

0.17 

0.022 

0.022 

0.021 

0.43 

N A  

0.032 

0.048 

0.50 

0.13 

3.7 

0.087 

0.37 

0.4 

0.30 

0.30 



TABLE A.2-4 (Continued) 

Environmental Sample Summary Statistics 

Range of Concentrations 
Detected in Environmental Sample Frequency of 

Detection"' Samples __ _____ - _... . __-. 

Filtered Unfiltered Filtered Unfiltered 
Number of Number of Min/hlax MinlMax 

RadionuclidelChemicaI Hit/Samoles Hit/Samoles Detection Detection 

Uranium-235 

Urani um-23 6 

Uranium~-23 8 

It1 

Volatile Organic Cuaiooiinds, pglL 

I ,  I ,  I -Trichloroethane 

I ,  I ,2,2-Tetrachloroethane 

I , I  -Dichlorciethane 

I .I-Dichloroethene 

I ,2-Dichlor~~etlia1~e 

1,2-Dichloroethene (Total) 

2-Butanone 

2-Hexanone 

4-Merh~l-2-pentanone 

Acetone 

Benzene 

Bromofiirm 

Carbon disulfide 

Chloroform 

Chloromethane 

Ethylbenzene 

Methylene chloride 

Tet rnclilc~roethrne 

10119 

819 

5881825 

301563 

1/551 

151594 - 

I1560 

I t577 

9150 I 

91528 

51539 

3/54 I 

331579 

9t570 . 
I t552 

I91540 

81553 

21537 

41555 

1 3 I606 

21608 

0.1-0.1 0.014-4 

0.004-1 

0.209-707 

i 

0.7-550 

3 -3 

1.1-58 

110-1 IO 
310-310 

3-8.3 

1-64 

1-17 

2-13 

1-83.4 

1-160 

2-2 

1-26 

1-29 

2-13 

Background Statistics 
- 

Range of Concentrations u,s, €PA 
Detected in Background 

Samples 
RAGS, Part B 
Groundwater U.S. EPA 

Background Frequency of 
Detection 

Filtered Unfiltered Screening Drinking Water 
Filtered Unfiltered hlinlMax MidMax Level Stnndards and Retained 

HitlSamples HitlSamples Conc. Conc. ScenarioR' Advisories"' CPC?"' 
~ Number of Number of Detection Detection Residential Health as 

1-21 

0.5-14 

I .3-3 

911 1 

421104 

0.30 

0.23-0.9 0.32 

0.14-0.93 0.24 

200 

0.0090 

137 

0.0067 

0.020 

37 

21 90 

146 

I83 

3 65 

0.062 

0.38 

2.8 

0.028 

0.23 

I58 

0.63 

0. I4 

200 [MCL] IF] X, 

N A  X, 

N A  X, 

7 IMCL] [F] X, 

5 lh4CLl IF] X, 

N A  X, 

NA x, 
NA 

N A  X, 

NA X, 

5 [MCLI [FJ X, 

100 [MCLl [TI X, 

NA X, 

100 [MCL] [TI X, 

3 [Lifetime X, 
HA, 70-kg 
adulfj IF] 



TABLE A.2-4 (Continued) 

s: (.;: e. 
E L..: (2 ?... 

Background Statistics ___-----_-__-____ Environmental Sample Summary Statistics $ ' ;:. ~ ___ 
5 ::;,.:. Range of Concentrations .s, EPA 
0 Range of Concentrations 
P .',,. Sample Frequency of Detected in Environmental Background Frequency of Detected in Background RAGS, Pari B 

Groundwater U.S.  EPA Detection''' Samples Detection Samples 
___ - ~ _ _ - - -  -- -. 

Filtered Unfiltered Screening Drinking Water 
Filtered Unfiltered Filtered Unfiltered Filtered Unfiltered MinlMax Minlhlax Level Standards and Retained 

RadionuclideKhemicaI Hit1Samples HitlSamples Detection Detection HiUSamples HiUSamples Conc. Conc. Scenarion' Advisories"' CPC?"' 
Numher of Numher of MidMax MidMax Number of Number of Detection Detection Residential Health as 

Toluene 

Total Xylenes 

Trichloroethene 

Trichlorofluoromethane 

Vinyl chloride 

trans- I ,2-Dichloroelhene 

Seiriivul:itile 0rg:uiir Cooipoiincls. pgIL 

2.4-dimethyl phenol 

4-Nitrophenol 

Butylbenzylphthalate . 
Di-n-hut~lphthalate 

Di-n-octylphthalate 

Diethylphthalate 

Isophorone 

N-Nitrosodiphenylarnine 

Phenol 

101612 

9/558 

121606 

1/46 

11553 

11235 

11135 

1/128 

191140 

I41139 

11125 

31140 

11140 

21 I40 

8/137 

19/140 

0.8-5 

1-190 

1-243 

66-66 

I .2-1.2 

1 .s-1.5 

170-170 

3 -3 

1-4 

0.7-60 ~ 

2-2 

1-20 

2-2 

3-10 

2-so 

0.8-50 

93 

7,300 

0.25 

I65 

0.0028 

73 

73 

226 

100 

3 65 

73 

2,920 

9.0 

I .7 

2190 

0.61 

- 
lo00 ItVlCL] x. 

IFI 

10,OOO [MCL] 
IF1 

5 [MCLl IF1 X, 
2000 [Lifetime 

adult] [ F] 
HA, 70-kg 

2 [MCL] [F]  X. 

100 [hlCL] IF] X. 

NA x, 
NA 

100 [kICLI [PI 

4000IDWEL. Xb 
70-kg adult] 

NA Xb 

5000 ILifetime 

adult] ID] 

NA lLR] 

HA, 70-kg 

NA X, 

4000 [Lifetime 

adult] ID1 
HA, 70-kg 

6 lhlCLl IF] X. 



TABLE A.2-4 (Continued) 
< 

Environmental Sample Summary Statistics Background Statistics - __ -_- - ---____ ___ 
Range of Concentrations s ,  EPA 

Background Frequency of Detected in Background RAGS, part 
Detection Samples __ - - ____  __ ____-__ Groundwater US. EPA 

Filtered Unfiltered Screening Drinking Water 
Filtered Unfiltered MidMax Min/Max Level Standards and Retained 

Number of Numher of Detection Detection Residential Health as 
HiUSamples HWSamples Conc. Conc. ScenarioR' Advisories"' CPC?"' 

Range of Concentrations 
Detected in Environmental Sample Frequency of 

Detection"' Samples 

Filtered Unfiltered Filtered Unfiltered 
Number of Number of MidMax MinlMax 

Radionuclide/Chemical HitlSamples Hit/Sarnples Detection Detection 

PesticideslPCBs, p g l L  

Aldriii 

J 

0.0005 0.001 (DWEL, 
70-kg adult] 

21.9 NA 

21.9 NA 

0.00039 0.2 [MCL] IF] 

11126 0.1 1-0.11 

Endosulfan I 1  

Endosulfan SII I fa t e 

Heptachlor 

11124 

11126 

11126 

0.15-0.15 

2.6-2.6 

0.07-0.07 

PCDDs ; u ~ l  PCDFs, ng/L 

2.3.7.8-Tet rnclilcrrcrtlil~eiizc,- 
p-dioxin 

1/15 1.7-1.7 

0.7-0.7 Octachlorodiheilzo-p-dioxin 1/12 

PCDFs 

2,3.7.8-Tetrachlorodihenzo- 
furan 

0.00000057 NA Y 1110 I .2-1.2 

Tot9 PCDFs 

T e t r s c l i l i ~ r ~ ~ d ~ ~ ~ e ~ i z o f i i r ~ ~ ~  

Pentachlorodiherizo furaii 

Hexachlorodibenzoftiran 

NA X, 

NA X, 
0.00000057 

0.0000001 I 
I 

8 0.00000057 NA Y 
3 -2-3 

3 6  
0.062-0.175 0.06-0.225 NA NA X . " ' q  T w $  E 

,i,, 
W 

ND ND 0.0015 0.006 [MCL] X:" " 9 '  [Fl 

1/17 

1/17 
1/17 

0.22-0.22 

0.3 1-0.3 1 
0.38-0.38 

Iiiorg;uurs, I I I ~ / L  
Aluniiiiuni 

Anlinion) - 

2231609 1991375 0.01 1-104 0.016-208 11/27 

131388 1 11348 0.001 -41.2 0.001-0.175 0110 

4/15 

011 I 



TABLE A.2-4 (Continued) 

3 ,  .'. Environmental Sample Summary Statistics Backgrtiund Statistics ______ ________ _______ 
Range of Concentrations Range of Concentrations u,s, €PA 

Sample Frequency of Detected in Environmental Background Frequency of Detected in Background RAGS, 

- Groundwater U S .  EPA Detection"' Samples Detection Samples 
__ __--_ _ _  

Filtered Unfiltered Screening Drinking Water 
Filtered Unfiltered Filtered Unfiltered Filtered Unfiltered Min1Max MidMax Level Standards and Retained 

RadionuclidelChemicaI HitlSamples HitlSamples Detection Detection HitlSamples HiUSamples Conc . Conc. Scenario'2L Advisories"' CPC?"' 
Numher of Numher of Mi n1h.I a x Mi n1M a x Number of Number of Detection Detection Residential Health as 

Arsenic 

Barium 

Ber)llium 

Borrui 

Cadniiiim 

Calcium 

Chrtiiniuin 

Collnlr 

Copper 

Cyanide 

Iron 

Lead 

h~lng~iesiiirti 

h. Ia~ i~n i i e s t .  

hlercury 

I191834 

6161821 

141427 

2 5 2 I7 9 6 

8281838 

2841688 

12/428 

1841835 

311 I5 

6041839 

I 2  I1829 

83 I I838 

6691x2 I 

601778 

1401389 

2461379 

51371 

381356 

3781379 

I8 I I524 

25137 I 

791379 

8/40 1 

34 1 I380 

I401403 

3791379 

3361380 

61363 

0.001-0.55 0.001-0.35 

0.003-26.9 0.003 -23.6 

0.00 1 -0.003 0.002-0.0 12 

0.001-4 0.002-4.7 

5.8-83600 1.63-101000 

0.002-25.7 0.002-27.2 

0.009-0.02 0.005-0.305 

0.003 -0.384 0.004- 10.3 

0.023-0.07 0.00 1-0.044 

0.005-34.6 0.006-913 

0.001-0.259 0.001 -0.262 

I .8-22200 0.285-32100 

0.001 - 18.6 0.001-1 39 

0.0002-0 .o I2 0.0002-0 .00 I 

27/89 

9711 10 

6/23 

161106 

I1011 I I 

3511 I I 

0123 

3111 IO 

0112 

7411 I I 

I3179 

I I  11111 

X3II06 

101104 

7/16 

14/16 

0116 

3116 

16/16 

2/16 

1/15 

2/16 

0116 

14/15 

1/15 

16/16 

16/16 

0115 

0.002-0.55 0.001 I .  
0.0294 

0.02 1-0.82 0.0368-0.768 

0.001-0.0023 N D  

0.002-0 .o I 0.0022- 
0.0135 

63.6-181 78-162 

0.008-0.0441 0.0067- 
0.021 1 

ND 0.0086- 
0.0086 

0.01-0.176 0.011-0.035 

ND ND 

0.027-5.42 0.312-5.5 

0.001 6-0.029 0.002-0.002 

15.7-46 20.1-39 

0.002-0.916 0.0043-0.904 

0.0002-0.001 ND 

0.0000049 

0.26 

0.000002 

0.33 

0.0018 

NA 

0. I 

0.22 

0.136 

0.073 

NA 

NA 

35 

0.018 

0.001 I 

0.05 [MCLl X,") 
1*1 

2 (MCLJ IF] X,'" 
0.004 lMCL] X;'' 

IF1 
0.6 ILifetime X;" 

HA, 70-kg 
adult] ID1 

IF1 

NA 

0.005 [MCLl Xdn 

0.1 [MCLj IF] X,'" 

NA X:" 

I .3 (hsICLGJ X,'" 
IF1 

0.2 IMCLJ 11'1 Xd,X;." 

0.3 ISMCLl 
I FI 

0.015 x,'n 

0.05 [ShICLI x:" 

0.002 [LICLJ x.tn 

NA X,"' 

IF1 

IF1 

I 



B TABLE A.2-4 (Continued) 
X 

I 
0 

I 

\o \o RadionuclidelChemicaI 
UI 

Background Statistics 
- - Environmental Sample Summary Statistics ____ 

Range of Concentrations Range of Concentrations u,s, EPA 
Sample Frequency of Detected in Environmental Background Frequency of Detected in Background RAGS, Part 

Groundwater U S .  EPA Samples _ _ _ _ _  Detection"' Samples Detection ___ ___- 
Filtered Unfiltered Screening Drinking Water 

Filtered Unfiltered Filtered Unfiltered Filtered Unfiltered MinlMax MidMax Level Standards and Retained 
Numher of Numher of MinlMax MidMax Number of Number of Detection Detection Residential Health as 

HiUSarnples HiUSamples Defection Detection HiVSamples HitlSamples Conc . Conc. Scenario"' Advisories"' CPC?'" 

Molybdenum 901682 

Nickel 1261838 

Phosp h oni s 

Potassium 

Seleniirm 

Silicon 

Silver 

7071784 

501779 

2371240 

1911827 

Sodium 80918 14 

lliallium 21378 

Vnnndium I771606 

Zinc 1661433 

- 
hlisceU,uleoiis Parameters, mgIL 

Ammonia I 13 

Chloride 313 

Fluoride 213 

I81232 

1051380 

3291370 

371355 

42142 

151376 

3891391 

21349 

341375 

I751375 

3531817 

98911013 

8771927 

0.003-378 0.007-573 

0.004-0.589 0.004-3.93 
\ 

0.003-2390 0.724-182 

0.001 -0.2 0.001 -0.056 

0.01 57540 2.05-5760 

0.003 -22.6 0.003 -24 

I .96-4000 3.73-1 1900 

0.002-0.002 0 .OO I -0.002 

0.003- I 4 0.003 - I 4.6 

0.002-2.3 0.005-1.18 

0.4-0.4 0.02-17 

10-89.4 0.003 -66 I 

0.12-0.3 0-4.51 

21/90 

1411 I I 

941101 

6/79 

414 

1311 IO 

1061 IO6 

0116 

12/27 

10123 

NA 

NA 

NA 

018 

1/16 

751 I02 

13/16 

I 15 

111 

1116 

16/16 

0115 

2/16 

2/14 

401101 

9811 10 

11011 13 

0 .OO4-0 .'04 ND 

0.012-0.0279 0.05 14- 
0.0514 

0.01-3.08 

0.664-4.03 0.648-1.96 

0.00 105-0.006 0.00075- 
0.00075 

2.6-3.46 5.8 1-5.8 I 

0.0031-0.034 0.0117- 
0.01 17 

I .96-101 3.08-50.4 

ND ND 

0.01-0.0244 0.00076- 
0.0117 

0.0068-0.133 0.0087-0.021 

NA 0.045-12.6 

NA 0.02- 120 

NA 0.1-1.9 

0.018 

0.073 

0.018 

0.018 

0.00026 

0.026 

1 . 1  

NA 

0.22 

0.04 [Lifetime x(C'n 
HA, 70-kg 
adult] [D] 

0.1 [MCL] [Fl X:" 

NA 

NA 

0.05 [MCL] X,"' 
IFI 

NA 

0.1 [Lifetime X,"' 
HA, 70-kg 
adult] [Dl 

20 [DWEL] 
[+**I 

0.002 [MCL] X,"' 
IF1 

[MCLJ [L] XLJ' 

2 [Lifetime X:n 
HA, 70-kg 
adult] [F] 

k-' - 
NA X, 



TABLE A.2-4 (Continued) J3 ,., '., i g:.. ,..:. 
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Background Statistics - . 
Environmental Sample Summary Statistics ___-_- 

Range of Concentrations u.s, €PA 
. .  Sample Frequency o f  Detected in Environmental Background Frequency of Detected in Background RAGS, Part 

-_-___-- 
Range of Concentrations 

Grounduater U.S. EPA Samples ___ -. -. . .- . 
Samples Detection 41 Detection"' _____ ____- __- 

Filtered Unfiltered Screening Drinking Water 
t 
5 

Filtered Unfiltered Filtered Unfiltered Filtered Unfiltered hgin/klax Min/h4ax Level Standards and Retained 3. 

\D Radionuclide/ChemicaI Hit/Samples Hit/Samples Detection Detection Hit/Samples HiVSamples Conc. Conc. Scenario"' Advisories"' CPC?"' 

IO [MCLJ IF] X, L Nitrate 3 I3 3861479 

3 NitratelNitrile 01 I I161169 N D  0.02-2 I O  NA 4112 NA 0.02-4. I IO [hlCLl [FI X, 

L 

Number of Number of Mi n/hI ax kl i nlhl a x Number of Number of Detection Detection Residential Health as  0 

e 

VI 
m 
0 0 .  
'D 

0.18-4 0.000 1 7-21 6 NA 52/64 NA 0.014-24.9 5.8 

Nitrite, as  Nitrogen 6133 

Ph e no I s 014 

0.03-3 NA NA 0.37 I IhlCLJ IF) X, 
NA 46/94 NA 0.00575- NA 

0.091 

Phosphate 13/13 0.01 -7.2 NA NA NA 

Phosphorus 9/10 588/804 0.02-307.760 0.001-541 NA 751 I02 NA 0.01-3 .OS NA 

250 (SMCLJ 
IF1 

N A  

Sulfate 415 9861 10 I O  28-52 0.042-543 I NA 1011110 NA 2.79-321 

- - -- Sulfide 2/2 561289 9.6-80 0.02-3 IO NA 016 NA N D  

"'Overall frequency o f  detection is presented a s  the number of detected concentrations over the total number of analyses. 
':'Screening levels developed per methodology presented in U S .  EPA guidance entitled "Risk Assessment Guidance for Superfund Volume I-Human Health Evaluation Manual-Part B" 
(Publication 9285.7-01B, December 1991). Attachment 111 provides the methodology used to develop the screening levels. 
'"Acquired from U.S. EPA Drinking Water Standards and Health Advisories, hlay 1994. 
"'An "X" present in the "Retained as  C P C ? "  column indicates the analyte was selected as  a CPC for quantitative risk assessment. 

._ . ... __ . _____-__. .- . _ _  . . __ - - 

X, 
X, 
X, 
X, 

This analyte is a C P C  for this media 
This analyte is a CPC in another media, but not in this media 
This analyte is a C P C  because it is a C P C  in an  "Area o f  Concern" in grotlndwater as  identified in Attachment A.IV 
This analyte is a C P C  as identified through modeling 

"'Radiologicals and metals were selected as  CPCs based on a comparison to background. The statistical methods used to determine if an analyte was detected above background are detailed in 
this. sectioii (Section A.2) and Attachment A.11. The  results of the comparison t o  backgrounds are presented on an "Area of Concern" basis in Attachment IV. 
'6'Concentration corresponds to an  average annual dose limit of 4 mrems/yr for beta and gamma emitters. May also be applicable to alpha emitters. Derived using Oral Dose Conversion Factors 
(DCF,,) from U.S. Environmental Protection Agency (EPA), "Radiation Protection o f  the Public end the Environment; Proposed Rule, " 58 Federal Register 56, Washington. D.C., 1993, 
assuming an annual water intake of 730 Llyr. 

[bICL] hhx imum Contaminant Level P I C L )  obtained from Drinking Water Regulations and Health Advisories, U.S. EPA, Office of Water. klay 1994. 
ISMCLJ Secondary h.laximum Contarninant Level (SkICL) obtained from Drinking Water Regulations and Health Advisories, U.S. EPA, Office of Water. klay 1994. 
[MCLG] hlaximum Contaminant Level Goal @ICLG) obtained from Drinking Water Regulations and Health Advisories. U.S. EPA, Office of Water. hlay 1994. 
IHAI Health Advisory (HA) obtained from Drinking Water Regulations and Health Advisories, U.S. EPA, Office of Water. h,lay 1994. 
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TABLE A.2-4 (Continued) 

[DWEL[ Drinking Water Equivalent Level (DWEL) obtained from Drinking Water Regulations and Health Advisories, U.S. EPA, Oftice of  Wafer. May 1994. 
[DJ Draft 
IF1 Final 
[ Lj Listed for regidstion 
[PI Proposed 
IT] Tentative 
[ + I  Currently undergoing review. 
[ **]  Deferred 
[+**I Guidance 
NA Not available 
ND There were no positive hits 

, 
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TABLE A.2-5 

SELECTION OF CONSTITUENTS OF POTENTIAL, CONCERN IN GROUNDWATER 
GREAT MIAMI AQUIFER - TYPE 3 MONITORING WELLS 

Environmental Sample Summary Stetistics ' 

Range of Concentrations 
Detected in Environmental 

- ___- 

Sample Frequency of 
Detection"' Samples 

_.__ - 

Filtered Unfiltered Filtered Unfiltered 
Number of Number of h4inlMax h.lin/h.lax 

RadionuclidelChemicaI HitlSamples HitlSamples Detection Detection 

Background Statistics - __ 
Range of Concentrations U,S, EPA 

Background Frequency of Detected in Background RAGS, part B 
Detection Samples Groundwater U.S. EPA 

Filtered Unfiltered Screening Drinking Water 
Filtered Unfiltered Minlh,lax MinlMax Level Standards and Retained 

HitfSamples HitfSamples Conc. Conc. ScenarioR' Advisories"' CPC?"' 
Number of Number of Detection Detection Residential Health BS 

Radioniiclides, pCilL 
Cesium-137 

Neptuniun1-237+ ID 

Plutoniuni-238 

Plutoriium-2391240 

Total Radium 

Radium-226 

Radium-228 

Strontium-90 

Technetium-99 

Total Thorium (pglL) 

Thoriu m-22 8 

Thorium-230 
Thorium-232 

Thoriuni-23 4 

Total Uranium (&L) 
Uranii~iii-234 

llranium-235 

U ranium-236 

Uranium-2351236 

U ra iiiii m-23 8 

7/78 

7/66 

81106 

71106 

291 I84 

41 I80 
91122 

91 128 

38l132 

631179 

511179 
191181 

2571339 

1031180 

26/181 

0169 

01278 

31282 

21278 

212 

3 61429 

I61440 

31276 

61346 

721360 

891488 

I131488 

251454 

2661475 
5451753 

2661475 

7/13 

617 

4 1 I466 

2371480 

20-20 

1-3.25 

0.59- t 

1-2.15 

1.1-39.8 

3.8-4128 

5-7.51 

24.4:30 

0-8.82 

0.3-14.2 

0.3-12.1 
0.275-1 

0.13-1 IO 
0.3 -28.7 

0.3-3.16 

N D  

ND 

0.65-2.7 

0.6-0.6 

1-1 ' 

I .07-8.5 

3.1-7.1 

I .83-6.21 

24.4-44.5 

0.6-2000 

0.236-5.53 

0.243 -9.86 
0.22 I -  I .  I 

I7 1-475 

0-1 10 

0.222-32 

0.0 1-0. I3 

0.003-0.099 

0.203-1.96 

0.203-3 1.6 

01 I 

111 

011 

111 

1011 I 
0113 

01 I 
01 I 
N A  

4110 

211 I 
311 I 

10112 

911 I 

0110 

2/70 

4181 

6162 

5159 

561 105 

231106 

4187 

2199 

3/50 

371101 

44198 

917 I 

6911 I 5  

65198 

5/97 

421104 

N D  

0.12 

ND 

0.042 

0.2-2 

N D  
' ND 

ND 

N A  

0.2-0.4 

0.1-0.29 
0.1-0.3 

0.1-0.8 

0.23-0.9 

N D  

5.8-6.7 

0.25-0.62 

0.022-0.089 

0.016-0.083 

0.071-2 

1-52 

0.65-4.8 

22-26 

0.97-2. I 
0.075-2.9 

0.18-2.5 

0.1-0.77 

0.1-3. I 
0.14- I .3 

0.094-0.26 

0.14-0.93 

0.17 

0.022 

0.022 

0.021 

NA 

0.032 

0.048 

0.13 

3.7 

0.087 

0.37 

0.4 

I .2 

0.30 

0.30 

0.32 

0.30 

0.17 

I 10 6' 

1.23 X,'J' 

1.71'6' X,'J' 

l.s5'6' X,'J' 

N A  

20 IMCLJ JPJ X,"' 
20 [MCL] lPJ X,"' 

4 (61 x,'J) 
. 3750'O X>s' 

6.78@' X,"' 
IO (O X,'J' 

2.01 'O  X,"' 
400 '6' X,'" 

20 [MCL] IP] X,"' 
X,'J' 

N A  

X,'n 
X,'" 



TABLE A.2-5 (Continued) 

Environmental Sample Summary Statistics _- 
Range of Concentrations 

Detected in Environmental 
Samples 

Sample Frequency of 
Detection"' _-__ - . - -_ - 

Filtered Unfiltered Filtered Unfiltered 
Number of Number of MidMax MidMax 

RadionuclidelChemicaI HitfSamples HitfSamples Detection Detection 

Background Statistics 

Range of Concentrations u . ~ ,  EPA 
Background Frequency of Detected in Background RAGS, part B 

Groundwater U S .  EPA Samples Detection 
_____._. - .-. - - _- 

Filtered Unfiltered Screening Drinking Water 
Filtered Unfiltered MidMax MinlMax Level Standards and Retained 

Number of Number of Detection Detection Residential Health as 
Hit/Samples Hit/Samples Conc. Conc . Scenario'" Advisories"' CPC?"' 

Volatile Organic Compoii~ids, pg/L 
1 , 1  -Dichloroethene 

2-Butanone 

2-Chloroelhyl vinyl ether 

2-Hexanone 

4-hlethyl-2-pentanoiie 

Acetone 

Benzene 

Carbon disulfide 

Chlorohenzene 

Chloroform 

Ethylbenzene 

Methylene chloride 

Styrene 

Tetrachloroethene 

Toluene 

Total Xylenes 

Trichloroethene 

Semivolatile Organic Compoimds, pglL 

Butyl benzyl phthalate 

Di-n-butyl phthalate 

213 I 4  

71304 

11131 

1 1305 

3/308 

14340 

8/31 I 

1 1 /305 

3/31 I 
2/31 I 
1/31 1 

61346 

I1305 

21346 
161346 

31305 

31346 

6134 

4134 

2-2 

3-270 

60-60 

2-2 
2.7-7 

2- 120 

0.3-4 
I 

0.5-109 

2-10 

0.3-2. I 
10-10 

0.7-6 
10-10 

1-1  

0.7-32 

0.5-10 

2-9 

1-3 

0.8-36 

0.0067 

2190 

NA 

I46 

I83 

3 65 

0.062 

2.8 

5.2 

0.028 

158 

0.63 

0.28 

0.14 

93 

7,300 

0.25 

IO0 
365 

7 lMCLl IF1 
NA 

NA 

NA 

NA 

NA 

5 I M W  IF1 
NA 

100 (MCL] IF] 

100 [MCL] IT] 
700 IMCL] IF] 

5 [MCLI IF1 
100 [MCL] [FJ 

5 [MCL] [F] 

1000 (MCLJ IF] 

10,000 [MCL] 
IF1 

5 IMCLl IF]_ 

100 [MCL] [PI 

4000 (DWEL, 
70-kg adult] 

I , I  
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I 
'., ,.. . .. en . Environmental Sample Summary Statistics Background Statistics - -. __ ____- - __ - --- _. . _.__- .rs* 

Range of Concentrations Range of Concentrations u,s, E ~ A  
Sample Frequency of Detected in Environmental Background Frequency of Detected in Background RAGS, part B 

Detection"' Sa mp I es Detection Samples Groundwater U.S. EPA ___ .__..______ .. .. .____ -._________ - 
Filtered Unfiltered Screening Drinking Water 

Filtered Unfiltered Filtered Unfiltered Filtered Unfiltered Minlhlax Minlblax Level Standards and Retained 

RadionuclidelChernicaI HitlSarnples HitlSarnples Detection Detection HitISamples HitISamples Conc. Conc. Scenario"' Advisories'" CPC?'" 
Numher of Number of h4inlIvlax MinlMax Numher of Number of Detection Detection Residential Health as 

SO00 [Lifetime 2134 

3/35 

7/34 

I I32 
I I32 

117 
117 
117 

551220 
3 1200 

56/23 I 

143122 1 
41220 

I11201 

221/221 

1-2 2920 FF Diethyl phthnlate 

9 

L 

0) U HA, 70-kg 
adult) ID1 

4000 !Lifetime 

adult] [Dl 
HA, 70-kg 

6 IhlCLl IF1 Y 

Phenol 2-17 2190 

0.61 0.4-17 

PesticitloslPCBs, p g l L  

Dieldrin 

Eiidosulfiln I 

0.00053 
22 

NA X, 
NA 

0.016-0.016 
0.025-0.025 

PCDDs a i d  PCDFs, nglL 
Tetrachlorodibenzo-p-dioxin 

Tetrachlorodihenzofuran 
Pentachlnr~~dihei~zofurnn 

0.00000057 
0.00000057 
0.0000001 14 

3.8-3.8 
1.1-1.1 

0.43-0.43 

Inorganics, mg/L 

Aluminum 

Antimony 

I1127 
0110 

4/15 
011 I 

0.062-0.175 0.06-0.225 NA 

ND ND 0.006 
NA X,'" 

0.006 IMCLl X.'" 
IF1 

102/340 
81216 

801539 

3791515 
151250 

1261453 

SI81521 

0.02-5.77 0.021-4.03 
0.03 1-0.1 16 0.07-0.096 

0.001-0.31 0.001-0.234 

0.006-0.72 0.022-0.720 
0.001-0.174 0.002-0.178 

0.001-3 0.003-0.211 

5.5-359 5.8-308 

0.002-0.55 0.001 I -  0.0000049 0.05 IMCLI I * l  X."' 

0.021-0.82 0.0368-0.768, 0.26 2 [hlCL] IF] X.'" 
0.001-0.0023 ND O.OoooO2 0.004 (hlCLJ X,"' 

0.002-0.01 0.0022- 0.0018 0.005 IMCLl X,"' 

0.0294 

IF1 

0.0135 IF1 
63.6-181 78-162 NA NA 

27189 7/16 Arsenic 

9711 10 
6123 

14/16 
0116 

Barium 
Beryllium 

Cadmium 161106 3116 

Cnlriuni I 101 I I I 16/16 



TABLE A.2-5 (Continued) 

Background Statistics 
. . 

Environmental Sample Sunimary Statistics __-_ 
' Range of Concentrations Range of Concentrations u.s, EPA 

Sample Frequency of Detected in Environmental Background Frequency of Detected in Background R ~ G S ,  pa,., B 
Groundwater U.S. EPA Detection"l Samples Detection Samples __ _____ _______ -- ~ .- 

Filtered, Unfiltered Screening Drinking Water 
Filtered Unfiltered Filtered Unfiltered Filtered Unfiltered MinlMax Minlhhx Level Standards and Retained 

RadionuclidelChemicaI HitISamples HitISamples Detection Detection HitISamples HiUSamples Conc. Conc. Scenario"' Advisories"' CPC?"' 
Number of Number of tvlinlh~lax MinlMax Number of Number of Detection Detection Residential Health 8s 

Chromium 

Cohnlt 

Copper 

Cyanide 

Iron 

Lead 

h4agnesiuni 

Mnnganese 

h.1 ercury 

Molyhdenum 

Nickel 

Pli~~sphoriis 

Potassium 

Selenium 

I Silicon 

Si Iver 

Sodium 

I501428 

61250 

80152 I 

I 172 

425152 I 
661502 
5 171520 
4701502 

371473 

561409 

62/52 I 

4451499 

331474 

I081 IO8 
8815 I9 

5 15/51 9 

8313 I4 

121220 

261221 

21210 

202122 I 
511221 

22 1 122 I 
2 18/22 I 

61209 

211 17 

19/22 I 

173121 I 
20120 1 

414 
8122 I 

23 I 123 1 

0.004-2 .O 1 7 0.002-0.405 

0.006-0.516 0.005-0.528 

0.003-0.318 0.003-0.303 

0.354-0.354 0.261-0.36 
0.007-31.3 0.012-78.9 
0.001-0.3 0.001-1.15 

0.5-232 14.1-76.6 
0.004-4.62 0.002-3.33 

0.0002-0.0340.0002-0. I43 

0.004-0.2 0.015-0.086 

0.005-0.78 0.005-0.547 

0.2 I 5 -2300 0.8 I 9-268 

0 .OO I -0.246 0 .OO I -0.234 

0.402-1 1.2 3.35-8.83 
0 .OOJ -0.086 0 .OO3-0 .OS 

2.75-407 3.08-439 

3511 I I 

0123 

3111 10 

0112 

7411 I I 
13/79 

1 1 1 / 1 1 1  

831106 

10/104 

2 I I90 

1411 I I 

NA 

941101 

6/79 

414 
1311 10 

1061 106 

2116 

1/15 

2116 

0116 

14/15 
1/15 

16/16 
16/16 

0115 

018 

1116 

751 I02 

13116 

I15 

111 

1116 

16116 

0.008-0.0441 0.0067. 
0.021 I 

ND 0.0086- 
0.0086 

0.01-0.176 0.01 1-0.035 

ND ND 

0.007-5.42 0.312-5.5 
0.001 6-0.029 0.002-0.002 

15.7-46 20.1-39 
0.002-0.91 4 0.0043-0.904 

0.0002-0.001 ND 

0.004-0.04 ND 

0.0 12-0.0279 0.05 14- 
0.0514 

NA 0.01-3.08 

0.664-4.03 0.648-1.96 

0.00105- 0.00075- 
0.006 0.00075 

2.6-3.46 5.8 1-5.8 I 
0.0031-0.034 0.0117- 

0.01 I7 

I .96-101 3.08-50.4 

0. I 

0.22 

0.136 

0.073 

NA 

NA 

35 
0.018 

0.001 1 

0.018 

0.073 

0.018 

0.018 

0.1 [MCL] IF] X,"' 

NA X:J1 

I .3 IMCLG] IF] X,'J' 

0.2 [MCL] (PI X,, XLJ' 

0.3 [SMCLJ [FJ 
0.015 X,"' 

NA XJJ' 
0.05 [SMCL] X,"' 

IF1 

IF1 
0.002 [MCL] X,"' 

0.04 [Lifetime X,'J1 
HA, 70-kg 
adult] ID] 

0.1 [MCL) (F) X,'J' 

0.05 [MCL] IF] - X,'J' 

NA 
0.1 [Lifetime X:J' 

HA, 70-kg . .* 

Iv -- 
a 
.A 
99 
80 

adult] [D] 

20 (DWEL] 
I***) 

I 1  I ,  
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Environmental Sample Summary Statistics Background Statistics __ - ~ - _ _ _  5 
0 6:. Range of Concentrations Range of Concentrations u , ~ ,  E P ~  
h Sample Frequency of Detected in Environmental Background Frequency of Detected in Background RAGS, part B 

g 
5 
J Filtered Unfiltered Filtered Unfiltered Filtered Unfiltered Minlhlax MinlMax Level Standards and Retained 
P Number of Numher of Minhlax MidMax Number of Numher of Detection Detection Residential Health 8 6  - LD RadionuclidelChemical HitlSamples HiUSamples Detection Detection HiUSamples Hillsamples Conc. Conc. Scenario'" Advisories'" CPC?'" s 

Detection"' Samples Detection Samples Groundwater U .S. €PA .- __ ___-- 
Filtered Unfiltered Screening Drinking Water - 

e 

? Thallium 

B 

e 

0. V 

Vniiadium 

41206 

771340 

Zinc 91 I256 

hlisce1l:mtriits P:ir;ttttettm, i t tglL 

Ammonia 01 1 

Chloride I 12 
Fluoride 111 

Nitrate 

NitratelNitrite 

Phenol 

Nitrite, as Nitrogen 

Phosp hate 

Phosphorus 26126 

Su I fa t e 

Sulfide 

111 

31197 

41220 

95122 1 

2481473 
59616 I2 
5091561 

I491245 

551105 

7/27 
I111 I 

2931476 

59316 I O  
2211 16 

0.002-0.1 12 0.057-0.093 

0.004-0.282 0.07-0.29 

0.002-0.3 I I 0.006-0.493 

ND 0.018-28.6 
0.052-826 

0.270.2 0.23-23 

4.7-4.7 0.02-71 
0.02-10 

0.03-1.59 
0.01-1.1 

0.01-101.1 0.01-568 

28-28 0.064-951 
0.001-78 

0116 

12/27 

I0123 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

N A  

NA 

0115 

2/16 

2114 

40/101 
9811 IO 
I 1011 13 
52164 

4/12 
46194 

751 I02 

1011110 
016 

ND ND 

0.01-0.0244 0.00076- 
0.01 I7 

0.0068-0.1330.0087-0.021 

N A  0.045-12.6 
NA 0.02-120 
NA 0.1-1.9 

N A  0.014-24.9 
NA 0.02-4. I 
NA 0.00575- 

0.091 

N A  0.01-3.08 

NA ' 2.79-321 
NA ND 

0.00026 

0.026 

1 . 1  

NA 

0.22 
5.8 

0.37 

0.002 [hlCLl X,"' 
IF1 

MA [kICLI [LI X,"' 

2 [Lifetime HA, X,"' 
70-kg adult) IF] 

NA X, 
250 [ShKL]  [F] 

4 [hlCLl [ * I  x, 
10 [h,lCLI [FI X, 

10 (h4CLI [FI X, 
NA 

NA X, 
NA 

NA 

250 ISMCLI [FI X, 
NA 

. .. 

"'Overall frequency of detection is presented as the number of detected concentrations over the total number of analyses. 
"'Screening levels devehiped per methodology presented in U .S, EPA guidance entitled "Risk Assessment Guidance for Superfund Volume I: Human Health Evaluation Manual, Part B" 
(Publication 92857-0 I B, December 1991). Attachment 111 provides the methodology used to develnp the screening levels. 
'"Acquired from U.S. EPA Drinking Water Standards and Health Advisories. hlay 1994. 
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"'An "X" present in the "Retained as CPC?" column indicates the analyte was selected as a CPC for quantitative risk assessment. 
X, 
X, 
X, 
X, 

This analyte is a CPC for this media 
This analyte is a CPC in another media, but not in this media 
This analyte is a CPC because it is a CPC in an "Area of Concern" in groundwater as identified in Attachment A . N  
This analyte is a CPC as identified through modeling 

'"Radiologicals and metals were selected as  CPCs based on a comparison to background. The statistical methods used to determine if an analyte was detected above background are detailed in 
this section (Section A.2) and Attachment A.11. The results of the comparison to backgrounds are presented on an "Area of Concern" basis in Attachment N. 
'"Concentration corresponds to an average annual dose limit of 4 mremslyr for beta and gamma emitters. May also be applicable to alpha emitters. Derived using Oral Dose Conversion Factors 
(DCFJ from U.S. Environmental Protection Agency (EPA), "Radiation Protection of the Public and the Environment; Proposed Rule," 58 Federal Register 56, Washington, D.C., 1993, 
assuming an annual water intake of 730 L/yr. 

lhlCLJ Maximum Contaminant Level (MCL) obtained from Drinking Water Regulations and Health Advisories, U.S EPA, Office of Water. hlay 1994. 
ISMCLJ Secondary Maximum Contaminant Level (SMCL) obtained from Drinking Water Regulations and Health Advisories, U S. EPA, Office of Water. May 1994. 
(MCLG] Maximum Cnntaminant Level Goal (MCLG) obtained from Drinking Water Regulations and Health Advisories, U S. EPA, Office of Water. May 1994. 
[HA] Health Advisory (HA) obtained from Drinking Water Regulations and Health Advisories, U.S. EPA, Office of Water 
[DWELj Drinking Water Equivalent Level (DWEL) obtained from Drinking Water Regulations and Health Advisories, U S. EPA, Office of Water. May 1994. 
ID] Draft 
IF1 Final 
[LI Listed for regulation 
[PI Proposed 
ITJ Tentative 
[ * I  Currently undergoing review. 
[**I Deferred 
[***I Guidance 
PCDDs Polychlorinated dibenzo-p-dioxins 
PCDFs Polychlorinated dibenzofurans 
NA Not available 
ND There were no positive hits 

May 1994. 
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TABLE A.2-6 

SELECTION OF CONSTITUENTS OF POTENTIAL CONCERN IN GROUNDWATER 
GREAT nium AQUIFER - TYPE 4 MONITORING WELLS 

RadionuclideIChemical 

Riidioriiiclides, pCilL 

Cesium-I 37 

Nrptunium-237+ ID 

Plutonium-238 

Plir tonium-23 9/240 

Radium-226 

Rad i u 111-228 

Strontium-90 

Technetium-99 

Total Thorium OcglL) 

Thorium-228 

Thoriuni-230 

Thoriuni-232 

Total Uranium (pglL) 

Uranium-234 

Uranium-235/236 

U raniuni-235 

Uranium-236 

U ra nium-23 8 

Environmental Sample Summary Statistics 
... _- 

Range of Concentrations 
Detected in Environmental Sample Frequency of 

Detection"' Samples 
____.___ 

Filtered Unfiltered Filtered Unfiltered 
Number of Number of Mi nl Ma x Mi n/M a x 
HiUSamples HiUSamples Detection Detection 

217 2128 20-20 4.8-20 

217 I I96 1 - 1  1 - 1  

211 I I I93 1 - 1  1 - 1  

211 I 2/93 1 - 1  1-1.02 

7/34' 71156 1.1-3.9 1.1-2.5 

0136 41159 ND 3.1-5.6 

3/14 3/87 2.5-5 I .2-5 

2/14 11122 30-30 30-30 

13/21 22/12] 0.912-10.944 0.6-21.888 ' 

8/36 321 I 72 0.3-5.64 0.239-3 

9/36 361174 0.3-1.93 0.218-3.2 

913 6 61158 0.4-2.4 0.3-2.4 

38/62 1401289 0.2-30.3 0.127-103 

20134 731183 0.4-2 0.253-29.7 

2/34 111179 1 - 1  0.238-2.42 

I I5 0.112-0.112 

112 0.0 15-0.0 15 

20134 521 I84 0.3-1.6 0.223-31.5 

Background Statistics 
US. EPA _. __ 

Range o f  Concentrations RAGS, 
Background Frequency of Detected in Background Part u,s, EPA 

Groundwater Drinking Detection Samples - - -- -- 
Filtered Unfiltered Screening Water 

Filtered Unfiltered hlinlMax Minlhlax Level Standards and Retained 
Numher of Numher of Detection Detection Residential Health BS 

HitISamples HiUSamples Conc. Conc. Scenarioo' Advisories"' CPC?"' 

o/ I 2170 ND 5.8-6.7 0.17 I I 0 

111 418 I 0.12-0.12 0.25-0.62 0.022 I .23 16) X,"' 

01 I 6162 ND 0.022-0.089 0.022 1.71 X,'n 

111 5/59 0.042 0.016-0.083 0.021 1.55 x,'n 

0.032 20 (MCLJIPI X,'n 

0.048 20 [MCLllPl X,"' 

1011 1 561105 0.2-2 0.071-2 

0113 231106 , ND 1-52 

01 I 4/87 ND 0.65-4.8 0.13 4 X,"' 
01 1 2/99 ND 22-26 3.7 3750'" X,'n 

N A  3/50 N A  0.97-2. I 6.78'" X,") 

4/10 371101 0.2-0.4 0.075-2.9 0.087 IO (" X,"' 
211 I 44/98 0.1-0.29 0.18-2.5 0.37 2.01(6) XIJ' 

311 1 917 I 0.1-0.3 0.1-0.77 0.4 . 400 16) X,'" 
10112 6911 I5 0.1-0.8 0.1-3. I 20 [MCLJIP] X,'" 

911 I 65/98 0.23-0.9 0.14-1.3 0.3 

0110 5/97 ND 0.094-0.26 0.3 

0.3 

0.32 

911 I 421 I04 0.23-0.9 0.14-0.93 0.24 

X,'" 

X,"' 

X,'J' 
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TABLE A.2-6 (Continued) 

Environmental Sample Summary Statistics - __ . __ 
Range of Concentrations 

Detected in Environmental Sample Frequency o f  
Detection"' Samples 

. -. . 

Filtered Unfiltered Filtered Unfiltered 
Number of Number of Minlhlax M i d M a x  

Radi~~iiuclide/Chemicnl HitlSamples HitlSamples Detection Detection - 

Vo1:itile 0rg:iiur Compnunds, pglL 

2-Butanone 

Acetoiie 

B romodiclilorometlisne 

Broiiioform 

Chlorobenzene 

Chloromethane 

Dil~rornocliloroi~iedlene 

kl etliplene chloride 

Tiiluene 

Seuiivolatile 0rg:uuc Couipoiiiicls, p g l L  

Di-11-hutylph~l~nlate 

PirsticicleslPCBs, p g l L  

Dirltlrin 

Endrin ketone 

21 I20 

31 I53 

11122 

11122 

11122 

111 I9 

1/122 

11153 

61 I53 

1/10 

3/10 

I /8 

I14 

24-88 

3-38.9 

2.6-2.6 

5.4-5.4 

1 - 1  

12-12 

6.1-6. I 

. 9-9 

1-8 

20-20 

5-12 

0.006-0.006 

0.0 1-0.01 

Background Statistics 
- U.S. EPA _____________ 

Range of Concentrations RAGS, 
Detected in Background P a r t B  US. EPA 

Groundwater Drinking 

Background Frequency of 
Detection Samples 

___..__ 

Filtered Unfiltered Screening Water 
Filtered Unfiltered Minlblax MinIMax Level Standards and Retained 

Number of Number of Detection Detection Residential Health a s  
HiUSamples HitlSamples Conc. Conc . Scenario'" Advisories") CPC?'" 

2,190 

365 

0.14 

0.38 

5.2 

0.23 

0. I 

0.63 

93 

365 

0.61 

0.00053 

NA 

NA 

N A  

100 [hlCL][Tl 

100 (LICLI[TI 

IOO[MCL][ F1 

3 [Lifetime 
H A ,  70 kg 

adult][FI 

100 [MCLJITJ 

5 IMCLIIFJ 

1000[MCL] 
IF1 

4000 [DWEL, 
70 kg adult] 

6 IMCLllFl 

NA 

N A  
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Environmental Sample sum mar^ . ;.!istics ___ . .- 
1.3 
@ Range t 1 :':,iicentrations 

Snmple Frequency of Detected i*r Eiivironmenlal 
Detection"' -iiniples 

. ___ _ _  - . 

Filtered Unfiltered Filtcrr * Unfiltered 
Numher of Number of hl inlMax hlin/Max 

Radionuclide/ChemicaI HitlSamples HiUSamples Detectioii Detection 

8. TABLE A.2-6 (Continued) Ea 2: 8 
5.: <a . -  

g; 
Ur- Background Statistics 

US. EPA _________._..--._--.I--- 

Range of Concentrations RAGS, 
Detected in Background Part B US. EPA 

Groundwater Drinking 

Backgroiittd Frequency of 
Iletection Samples 

- . . .. ... . .- - . -___ 
Filtered Unfiltered Screening Water 

Filte:ed Unfiltered M idMax M idMax Level Standards and Retained 
Numtm of Number of Detection Detection Residential Health as 

HitlSnnip1e.s Hit/Samples Conc. Conc. ScenarioR' Advisories"' CPC?"' 

laorgmics, mg/L 

Aluminum 

Antimony 

Arsenic 

Barium 

Berylliurii 

Cad mi ti ni 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

h.1 ag nesiu m 

hl  a nga new 

Mercury 

m 

251127 

4185 

45/ I79 

1231190 

811 I4 

241161 

I86/ I87 

361136 

211 14 

231191 

I7 I I I  90 

17/182 

1861186 

177/180 

I1/158 

221101 

3/81 

34/101 

63/100 

1/100 

7/82 

1011101 

391 I56 

5/100 

91101 

101/101 

29101 

1011101 

1011101 

2/84 

0.04-0.24 '! .02 1 -29.7 

0.031-0.02, " 066-0.112 

0.001-0.025 0 VJI-0.071 

0.025-0.584 0.028-0.757 

0.001-0.002 0.rJI 1-0.01 I 

0.002-0.012 0.001 -0.045 

6.16-270 3.1-912 

0.008-0.062 0.002-1.56 

0.009-0.0 I 4  0.606-0.069 

0.005-0.104 0.01-0.273 

0.03-15.9 0. s a '  375 

0.001-0.05 0 i 1.88 

0.463-91.7 i d .  ."1 

0.009-1. I I O.Ob4 ' .'S 

0.002-0.006 0.000i1. 
0.00024 

11/27 

0110 

27/89 

9711 IO 
6/23 

161106 

11011 I I 

3511 I I 

0123 

31/110 

74/1 I I 

13/79 

1 1 1 1 1 1 I  

831106 

101104 

4/15 

011 I 

7116 

14/16 

0116 

3/16 

16/16 

2/16 

1/15 

2116 

14/15 

1/15 

16/16 

16/16 

0115 

0.062-0. I75 0.06-0.225 

ND ND 

0.002-0.55 0.001 1-0.0294 

0.021-0.82 0.0368-0.768 

0.001-0.0023 ND 

0.002-0.01 0.0022-0.0 I35 

63.6-1 81 78-162 

0.008-0.0441 0.0067-0.021 I 

ND 0.0086-0.0086 

0.01-0.176 0.01 1-0.035 

0.007-5.42 0.3 12-5.5 

0.001 6-0.029 0.002-0.002 

15.7-46 20.1:39 

0.002-0.916 0.0043-0.904 

0.0002-0.00 I ND 

NA 

0.006 

0.0000049 

0.26 

0.000002 

0.0018 

NA 

0. I 

0.22 

0.136 

NA 

NA 

35 

0.018 

0.001 I 

NA X,'J' 

0.006[MCL] X,'J' 
I FI 

I~ICLII*l  
0.0s x,'n 

2lMCL][ FI X,'J1 

0.004 X,'J' 
IhlcLllFl 

IMCLllFl 

NA 

0.00s XLJ' 

0.1 [MCLl[Fl X,'" 

NA X,"' 

I .3 [AlCLG] X,'n 
lFll 

0.3 [SMCLJ 
IF1 

0.015 X,"' 

NA X:J' 

0.05 XC'J' 
ISMCL](FJ 

1 

' m  
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Environmental Sample Summary Statistics ___ _._ -. . .. .. .- . _ _  - 
Range of Concentrations 

Detected in Environmental Sample Frequency of 
Detection"' Samples 

___ - ._ 

Filtered Unfiltered Filtered Unfiltered 
Number of Number of blinlblax M i d M a x  

RadionuclideIChemicaI HitlSamples Hit/Samples Detection Detection 

h,lolvbdenum 191139 5/59 0.004-0.06 ~ 0.01-0.051 

Nickel 

Phosphorus 

Potassium 

Selenium 

Silicnn 

Silver 

Sotliurti 

Vanadium 

Zinc 

R.liscell:uieniis Pnrniiieters, iiig/L 

201191 

1371 I50 

71 I55 

13/13 

221 I89 

1731173 

191127 

4111 19 

14/101 

68/82 

5/82 

I l l  

4/101 

1011101 

5/101 

39/100 

0.006-1 3.4 0.007-0.898 

0.664-8.75 0.483-6.5 

0.001-0.003 0.001-0.003 

0.086-6.43 4.91-4.91 

0 .O 10-0.023 0.002-0.023 

3.8 1-144 3.76-136 

0.01 1-0.098 0.004-0.078 

0.005-0.402 0.008-3 

Aminonia 

Cliloride 
e3 

:: Fluoride 
eb.. . $.a 

&'i 2 ;  Nit rn t c 

12711 57 

2271230 

20912 I6 

4518 I 

0.03 -6.63 

2.63-472 

0.062-1.18 

0.03 -7.2 

Background Statistics 
U S .  EPA 

RAGS. 
Part B U.S. EPA 

Groundwater Drinking 

_____ - -. - ________ 
Range of Concentrations 
Detected in Background Background Frequency of 

Detection Samples _____ ____ 
Filtered Unfiltered Screening Water 

Filtered Unfiltered Minlhlax M i d M a x  Level Standards and Retained 
Numher of Number of Detection Detection Residential Health as 

HitISamples HitlSamples Conc. Conc. Scenario'" Advisories"' CPC?"' 

0.04 [Lifetime X,"' 0.004-0.04 N D  0.018 

1411 I I 

NA 

941101 

6/79 

414 

1311 10 

1061 I06 

12/27 

10123 

NA 

NA 

NA 

NA 

~ 

21/90 
~~ 

018 

1/16 

751 I02 

13/16 

1/15 

111 

1/16 

16/16 

2/16 

2/14 

40/101 

9811 I O  

I10/113 

52/64 

0.012-0.0279 0.05 14-0.05 I4 

0.0 1-3.08 

0.664-4.03 0.648-1.96 

0.00105- 0.00075- 
0.006 0.00075 

2.6-3.46 5.81-5.81 

0.0031-0.034 0.01 (7-0.0117 

1.96-101 3.08-50.4 

0.01 -0.0244 0.00076. 
0.01 17 

0.0068-0.133 0.0087-0.021 

NA 0.045-12.6 

NA 0.02- 120 

NA 0.1-1.9 

NA 0.014-24.9 

0.073 

0.018 

0.018 

0.026 

1 . 1  

NA 

0.22 

5.8 

HA, 70 kg 
adult I[ D] 

0.1 IhfCLJIFj X,"' 

0.05 X,'J' 
IMCLllFl 

NA 

0.1 [Lifetime X,"J 
HA, 70 kg 

adultj /Dj 

20 
[DWEL][***] 

NA [hICLI[L] X,'n 

2 [Lifetime X:J' 
HA, 70 kg 

adult][Fl 

NA X, 

250 
[SblCLI[F] 

4 [MCL][*] 

10 [MCL][F] 
x, 
x. 
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0 

0 
L 

0 VI Radioniiclide/Chemical 
P 
c N Nitrate/Nitrite 

3 Nitrite, as Nitrogen 
W 

Environmental Sample Summary Statistics 
__ 

Range nf Concentrations 
Detected in Environmental Sample Frequency o f  . 

Detection"' Samples - . ._ . __ . __  ... . .- 

Filtered Unfiltered Filtered Unfiltered 
Number of Number of MinlMax MinlMax 

Hit/Samples Hit/Samples Detection Detection 

Background Statistics 

Range of Concentrations 
Detected in Background Bafkground Frequency o f  

Detection Samples 
~ ___--___ 

Filtered Unfiltered 
Filtered Unfiltered h l idMax  Min/h,lax 

Numher of Number of Detection Detection 
HitlSamples HiUSamples Conc. Conc. 

U.S. EPA 
RAGS. 
Part B U.S. EPA 

Groundwater Drinking 
Screening Water 

Level Standards and Retained 
Residential Health as 
Scenario'*' Advisories"' CPC?") 

I7/4 I 

I /9 

0.02-0.59 

0.04-0.04 

NA 4/12 NA 0.02-4. I I O  [hlCLJ[FJ X, 

0.37 , I IMCLllFl X, 
Phosphate 515 0.15-0.22 NA 

Pliosphoriis 12 I II 54 0.02-2.54 NA 751 102 NA 0.01-3.08 NA 

Sri I fate 2241228 2-500 NA 10111 IO NA 2.79-32 I 250lSMCLJ X, 
IF1 

Sulfide 5/16 9.6-40 NA 016 NA ND NA 

"'Overall frequency o f  detection is presented as the numher of detected concentrations over the total number of analyses. 
"'Screenirig levels developed per methodology presented in U.S. EPA guidance entitled "Risk Assessment Guidance for Superfund Volume I :  Human Health Evaluation h.lanual, Part B" 
(Publicatic~n 9285.7-01 B, December 1991). Attachment 111 provides the methodology used to develop the screening levels. 
"'Acquired from U .S. EPA Drinking Water Standards and Health Advisories, May 1994. 
'"An "X" present in the "Retained as CPC'?" column indicates the siialyte was selected as a CPC for quantitative risk assessment: 

. _ _  . . . ~ .. . . _ _ _  --..-_..--.------I--..I.------..-.- 

X, 
Xb 
X, 
X,, 

This analyte is a CPC for this media 
This aiialyte is a C P C  i i i  another media, hut not in this media 
This arialyte is a C P C  because i t  is a CPC in an "Area of Concern" in groundwater as identified in Attachment A.IV 
This analyte is a C P C  as identified through modeling 

'J'Radiologicals and metals were selected as CPCs based on a comparison to background. The  statistical methods used to determine if a n  analyte was detected above background are detailed in 
this section (Section A.2) and Attachment A.11. The  results of the comparison to backgrounds are  presented on an "Area o f  Concern" basis in Attachment N. 
(''Concentration corresponds to a n  average annual dose limit of 4 n l rendyr  for heta and gamma emitters. May also be applicable t r i  alpha emitters. Derived using Oral Dose Conversion Factors 
(DCF",) froni U.S. E~ivircmmental Protection Agency (EPA). "Radiation Protection o f  the Public and the Environment; Proposed Rille." 58 Federal Register 56, Washington, D.C., 1993, 
nssutning an ainiiial water intake of 730 Llyr. 

[MCLJ Maxiinuni Contaminant Level (FUICL) obtained from Drinking Water Regulations and Health Advisories, U.S. EPA, Office of Water. M a y  1994. 
[SMCLJ Secondary Maximum Contaminant Level (SMCL) obtained from Drinking Water Regulations and Health Advisories, U.S. €PA, Office of Water. May 1994. 
(MCLGJ Maximum Contaminant Level Goal (h.ICLG) obtained from Drinking Water Regulations and Health Advisories, 03. EPA. Office of Water. hlay 1994. 
[HA1 Health Advisory (HA) obtained from Drinking Water Regulations and Health Advisories, U.S. EPA. Office of Water. May 1994. 
ID\VELI Drinking Water Equivalent Level (DWEL) ohtained from Drinking Water Regulations and Health Advisories. U.S. EPA, Office of Water. May 1994. 
ID1 Drat) 
[FI Final 
(1-1 Listed fiir regulation 



[PI Proposed 
IT] Tentative 
[ * I  Currently undergoing review. 
[**I Deferred 
[ * * * I  Guidance 
PCDDs Polychlorinated dihenzo-p-dioxins 
I’CDFs Polyclilorinated dihenzofurans 
N A  Not available 
N D  There were no positive hits 

i 
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72 
73 SELECTION OF CONSTITUENTS 

TABLE A.2-7 

OF POTENTIAL CONCERN IN SURFACE WATER 
DOE GREAT MIAMI RIVER 

Sample Statistics - Great Miami River Background Statistics - Great Miami River US. EPA 
RAGS, 
Part B US. €PA 

Groundwater Drinking 
Screening Water 

-__- 
Range of Detected 

Background Frequency of Background 
Detection Concentrations 

Sample Frequency of Range of Detected Sample 
Detection"' Concentrations 

._..-__I___---..__.----.__ ~ . - -__ 
Unfiltered Filtered Unfiltered Filtered Unfiltered Filtered Minimum Maximum Level Standards and Retaine 
Number of Number of MidMax MidMax Numher of Number of Detected Detected Residential Health d as 

Radionuclide/Chemical HitlSamples HitlSamples Detect Conc. Detect Conc. HitISamples HitlSamples Dect. Conc. Dect. Conc. Scenario"' Advisories"' CPC?"' 

Radioiiiiclides, pCilL 

Radium-226 

Radium-228 

Techrietium-99 

Total Thoriuni (pglL) 

Th or i u 111-22 8 

Thorium-230 

Total Uranium (pglL) 

Uranium-234 

Uranium-235/236 

Urt~iiiuni-238 

213 8 

1138 

2/35 

111 

4/36 

2136 

3 9/42 

1513 7 

013 7 

11/31 

Volatile 0rg:uuc C ~ l ~ p ~ i i d ~ ,  pglL 

Trichloroetliene 114 

3/30 

4/30 

11/52 

1/34 

3/53 

4/53 

54/67 

32/63 

0163 

29/63 

I .6 - 2.4 

5 - 5  

40.1 - 95.9 

I .8 

I .5 - 2.6 

0.4 - I .3 

1 - 5  

0.5 - 2.2 

ND 

0.5-2 

2 - 2  

1.2 - 2.8 

3.2 - 5 

3 I .4 - 57.2 

0.9 

1 . 1  -2 .4 

0.3 - 0.1 
0.4 - 1 

0.6 - 2.3 

ND 

0.4 - I .9 

114 

115 

015 

NA 

315 

415 

515 

515 

I IS 

3 15 

013 

013 

012 

NA 

213 

213 

313 

313 

013 

313 

0.12 - 0.41 

2.2 - 2.2 

ND 

NA 

0.54-0.62 

0.26 - 0.36 

0.74 - 1.4 

0.3 - 1 . 1  

0.25 - 0.25 

0.59 - 0.16 

ND 

ND 

ND 

NA 

0.79-0.86 

0.38 - 0.62 

0.52 - 1.1 

0.44 - 0.5 

ND 

0.44 - 0.5 

0.032 

0.048 

3.7 

0.087 

0.37 

0.30 

0.30 

0.24 

20 (hlCL](Pj X:" 
20 [MCLllP] X,'n 

3750 X,"' 
6.78'" X,'" 

10'61 X,") 

2.01'6' x," 

X,'" 

X,'n 

X,"' 

20 [MCLllP] X,"' 



'21 c) TABLE A.2-7 (Continued) 
X 

k 

5 
!? 
!i 

51 
0 
.i, 

Unfiltered Filtered Unfiltered Filtered Unfiltered Filtered h.linimum Maximum Level Standards and Retaine 
Numher of Number of blinlhlax MidMax Number of Number of Detected Detected Residential Health d as 

. RndionuclidelChemical HitISamples HitlSamples Detect Conc. Detect Conc. HitISamples HitISamples Dect. Conc. Dect. Conc. Scenario"' Advisories"' CPC?"' 
e 
0 

0 0 VI 

IT 
N W Seolivulntile Orgruuc Compounds, pglL 
n 

3 Di-n-hutylphthalate 

Di-n-octy lplithalate 

Bis(2-ethylhexyl)phthalate 

Iiiorgmiics, mglL 

Al i i t i i in i in i  

Arsenic 

Barium 

Beqlliuni 

Cadtiiiuni 

Calcium 

Chromium 

Copper 

Cyanide 

Sample Statistics - Great Miami River Background Statistics - Great Miami River U.S. €PA 
RAGS, 
Part B US. EPA 

Groundwater Drinking 
Screening Water 

- ______ ___._____- ___-__ 
Range of Detected 

Sample Frequency of Range of Detected Sample Background Frequency of Background 
Detection"' Concentrations Detection Concentrations 

- _____ ___ 

114 . 

114 

214 

416 

5/24 

24/24 

I 16 

8/24 

24/24 

3 I24 

2/24 

214 

23/24 

7/24 

24124 

I IS 

3119 

19/19 

015 

2/19 

19/19 

0119 

0119 

I 15 

6/19 

5/19 

19119 

3 - 3  

2 - 2  

2 -  160 

0.668 - 19. I 0.856 - 0.856 

0.0021 - 0.0062 0.0011 - 
0.0024 

0.0379 - 0.228 0.0315 - 0.1 

0.0077 - 0.0077 ND 

0.0017 - 0.0184 0.0027 - 
0.0053 

19.8 - 82.6 48.6 - 123 

0.0037 - 0.0264 ND 

0.01 19 - 0.0308 ND 

0.00610 - 0.0168 - 
0.0214 0.0168 

0.175 - 18.7 0.09 - 0.869 

0.0021 - 0.09 

16.4 - 47.5 

0.0014 - 0.08 

7.68 - 36.1 

212 

214 

515 

012 

215 

515 

015 

115 

212 

51.5 

I I4  

9 5  

212 

213 

414 

012 

014 

414 

014 

014 

212 

014 

013 

414 

365 

73 

0.61 

I .3 - I .89 0.086 - N A  
O.II5 

0.0018 - 0.0016 - O.OoooO49 
0.0036 0.0024 

0.049 - 0. I 0.075 - 0. I 0.26 

ND ND o.ooooO2 

0.006 - ND 0.0018 
0.0098 

61.2 - 77 66 - 79.3 NA 

ND ND 0.1 

0.01 I8 - ND NA 
0.01 18 

~ 0.003 - 0.0022- 0.073 
0.0052 0.0041 

0.164 - 2.23 ND NA 

0.01 - 0.01 ND NA 

21.5 - 33.9 27.2 - 34.9 35 

4000[DWEL, X, 
70 kg adult1 

NA X, 
6 IMCLIIFI X, 

NA X,"' 

X,"' 

X,'* 

X,", 
X>J' 

0.2 (MCLJ[PI x,, x>* n m 



TABLE A.2-7 (Continued) 

Sample Statistics - Great Miami River 
.__.__._____.___._____..__~__..__I 

Sample Frequency of Range of Detected Snmple 
Detection"' Concentrations 

Unfiltered Filtered Unfiltered Filtered 
Numher of Numher of M i d M a x  Miidhlax 

. - . - - .____ _ _  __ -. _ _  -. .- - 

RadionuclidelChemicaI Hitlbamples HitISamples Detect Conc. Detect Conc. 

h.1 n nga nese 24/24 
.? 
N W 
U 

a Mercury 3/24 

Molyhdenuin 7/24 

Nickel 7/24 

Potassium 

Silicon 

Silver 

24/24 

616 

0124 

Sodium 23/23 

Zinc I I5 

kliscellaneoiis Piirmieters, i i ~ g l L  

Aiiinionia 17/23 

Chloride 23/23 

Fluciride 23/23 

Niirnte 18119 

Nilrate/Nitrite 3 I 3  

7/19 0.0044 - 0.561 0.002 - 0.083 

2/19 0.0006 - 0.0019 0.0002 -0.001 

6/19 0.007 - 0.04 0.024 - 0.06 

1/19 0.0072 - 0.0259 0.01 13 - 
0.01 13 

19/19 2.17 - 8 2.09 - 7.95 

515 2.26 - 51.7 2.02 - 3.33 

1/19 N D  0.13 - 0.13 

18/18 12.2 - 84.9 12.7 - 80.1 

015 0.1 12 - 0.1 12 ND 

0.0322 - I .9 

IO - 252 

0.25 - 0.9 

0.4 - 8.27 

3.5 - 6.3 

. .  
Background Statistics - Great Miami River U S .  EPA 

RAGS, 
Part B US.  EPA 

Groundwater Drinking 

-. _ . . _- 
Range of Detected 

Background Frequency of Background 
Detection Concentrations Screening Water __ -. . __--. 

Unfiltered Filtered Minimum Maximuni Level Standards and Retaine 
Number of Number of Detected Detected Residential Health d as 

HitlSamples HitISamples Dect. Conc. Dect. Conc. Scenario"' Advisories"' CPC?"' 

0.009 - N D  0.018 0.05 X,"' 515 

I IS 

215 

515 

212 

015 

515 

112 

214 

515 

515 

515 

014 

014 

014 

414 

212 

013 

414 

012 

NA 

NA 

NA 

NA 

0.082 

0.001 I 

0.02 - 0.02 N D  0.018 

0. I I - 0.023 ND 0.073 

2.3 - 6.08 

4.47 - 5.9 

3.4 - 6.2 

2.5 - 3.04 

ND ND 0.018 

12.9 - 75.8 27.1 - 77.2 

0.0446 - N D  1 . 1  
0.0446 

0.1 -0.11 NA NA 

18 - 325 NA 

0.21 - 0.9 NA 0.22 

0 . 3  - 6.58 . NA 5.8 

[SMCLI[ Fj 

IhlCLllFl 

0.04 [Lifetime Xtn  
HA, 70 kg 

adultJ[Dj 

0.002 XL" 

0.1 [MCL][Fl X."' 

NA 

NA 

0.1 [Lifetime X,"' 
HA, 70 kg 

adultl[ D] 

20 
[ DWEL][ * **I 

2 [Lifetime X i n  
HA, 70 kg 

adult][Fj 

h 

m 



TABLE A.2-7 (Continued) 

Sample Statistics - Great Miami River' Background Statistics - Great Miami River U .S . EPA 
- RAGS. . - _____ . . -_ .- _. 

Part B US. EPA 
Groundwater Drinking 

Range o f  Detected 
Sample Frequency of Range of Detected Sample Background Frequency of Background 

Detection"' Concentrations Detection Concentrations Water 
. __._ - _______.. - 

Unfiltered Filtered Unfiltered Filtered Unfiltered Filtered Minimum Maximum Level Standards and Retaine 
Number of Number of Mi n/M a x M i d M a x  Number of Numher of .Detected Detected Residential Health d ES 

F!adionuclide/Chemical Hit/Samples Hit/Samples Detect Conc. Detect Conc. Hit/Samples Hit/Samples Dect. Conc. Dect. Conc. Scenarion' Advisories"' CPC?"' 

Phenols 8/17 0.01 - 0.03 I14 NA 0.01 - 0.01 NA NA 

Phosphate 414 0.1 - 0.155 NA 

Phosphorus 19/19 0.05 - 4.9 5/5 NA NA NA 0.12- 1 . 1  

Sulfate 23/23 61 - 191.9 4/4 NA 45.6- 138 NA 250 
IsMCLllFl 

.. _ _  .. . __ ____- 
'"Overall frequency of detection is presented as the number o f  detected concentrations over the total number of analyses. 
'"Screening levels developed per methodology presented in U S .  EPA guidance entitled "Risk Assessment Guidance for Superfund Volume 1: Human Health Evaluation h,fEnUd, Parf B" 
(Publication 9285.7-01 B, December 1991). Attachment 111 provides the methodology used to develop the screening levels. 
"'Acquired from U.S.  EPA Drinking Water Standards and Health Advisories, May 1994. 
"'An "X" present in the "Retained as CPC?"  column indicates the analyte was selected as a CPC for quantitative risk assessment: 

X, 
X ,  
X, 
X, 

This analyte is a C P C  for this media 
This analyte is a C P C  in another media, hut not in this media 
This analyte is a C P C  because i t  is a CPC in an "Area of Concern" in surface u'ater as  identified in Attachment A. IV  
This analyte is a C P C  as  identified through modeling 

"'Radiologicais and metals were selected a s  CPCs based on a comparison t o  hackground. The  statistical methods used to determine if an analyte was detected above hackground are detailed in 
this section (Section A.2) and Attachment A.11. The results of the comparison to backgroundsare presented on an "Area of Concern" basis in Attachment IV. 
'6'Concentration corresponds to an average annual dose limit o f  4 mremdyr for beta and gamma emitters. May also be npplicable to alpha emitters. Derived using Oral Dose Conversion Factors 
(DCFos) from U.S. Environmental Protection Agency (EPA), "Radiation Protection of the Public and the Environment; Proposed Rule," 58 Federal Rezister 56, Washington, D.C., 1993, 
assuming an annual water intake of 730 L/yr. 
(P.ICLI hlaximuni Contaminant Level @KL)  ohteined from Drinking Water Regulations and Health Advisories, U S .  EPA, Office of Water. May 1994. 
ISMCLI Secondary Maximum Ccmtnminant Level (SMCL) obtained from Drinking Water Regulations and Health Advisories, U.S. EPA, Office of Water. May 1994. 
IMCLGJ Maximum Contnminant Level Coal fiICLG) obtained from Drinking Water Regulations and Health Advisories. U.S. EPA, Office of Water. May 1994. 
[HA1 Health Advisory (HA) obtained from Drinking Water Regulations and Health Advisories, U.S. EPA, Office o f  Water. May 1994. 
IDWEL] Drinking Water Equivalent Level (DWEL) obtained from Drinking Water Regulations and Health Advisories, U.S. EPA. Office of Water. May 1994. 
It)] Draft 

Finn1 
11-1 Listed tiir regiilatimi 
IF'] Proposed 
111 Tentative 



0 
8 a 

6' '9 
x' 6 93 

. ?- c '.4 [* I  Currently undergoing review. 
. 5:. [ * * I  Deferred E: [ * * * I  Guidance . 

NA Not availalhe 
ND There were no positive hits 

- 
I-' 0 

- f  
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TABLE A.2-8 

SELECTION OF CONSTITUENTS OF POTENTIAL CONCERN IN SURFACE WATER 
PADDYS RUN 

U S .  €PA 
RAGS, 
Part B U S .  EPA 

~ - ______ __ Groundwater Drinking 

____ Background Statistics - Paddys Run 
__.._ 

Sample Statistics - Paddys Run 
-__ 

Sample Frequency of Range of Detected Sample Background Frequency of Range of Detected 
Detection"' . Concentrations Detection Background Concentrations 

Unfiltered Screening Water 
Unfiltered Filtered Minlblax Filtered Unfiltered Filtered Unfiltered Filtered Level Standards and 
Number of Number of . Detect. MidMax Number of Number of MinlMax hlidMax Residential Health Retained 

RadionuclideIChemicaI HitlSamples HitlSamples Conc. Detect. Conc. HiUSamples HiUSarnples Defect. Conc. Detect. Conc. Scenarion' Advisories"' as CPC?"' - 
R:idioiiiirlicles. pCilL 

Cesium- I37 

Neptuniuin-237 

Plutonium-239/240 

Radium-226 

Radium-228 

Strontium-90 

Teclinetiuni-99 

Total Tliorium (pglL) 

017 

01s 

015 

0133 

0134 

I I25 

0113 

3/24 

Th ori um -22 8 913 I 

Thcrrium-230 713 I 

Thorium-232 1/31 

Ttrtal Uranium (&L) 34/35 

U raiiiuni-234 29/30 

U raiiiuni-235/236 1/30 

U rr(niun-238 29/30 

Vo1:ilile Organic Coiiipoiinds, pg1L 

Trichlorc~ethene 2/10 

0112 

0115 

0122 

3/29 

2/28 

012 I 

212 I 

4/22 

7129 

6/29 

1 I29 

40140 

25/27 

3/27 

24/25 

ND 

ND 

ND 

ND 

ND 

24 - 24 

ND 

0.91201 - 
3.648 

I .78 - 4.82 

0.3 - 6.74 

0.4 - 0.4 

I .7 - 26. I 

1.3 - 10.9 

0.4 - 0.4 

2 -  14.1 

2 -2 

ND 

ND 

ND 

1.4 - 2 

3.2 - 3.7 

ND 

59.9 - 62.5 

0.912 - 
3.64803 

I - 5.48 

0.4 - 1.98 

0.4 - 0.4 

I .6 - 34.2 

I - 9 . 7  

0.4 - 1.98 

I - 9.2 

111 

N A  

111 

I12 

I I2 

1 1 1  

012 

01 I 

012 

012 

012 

212 

Ill 

012 

212 

111 

I11 

111 

012 

012 

111 

012 

01 I 

012 

I I2 

012 

212 

212 

012 

212 

3.1 - 3.1 

0.42 - 0.42 

0.093 - 0.093 

0.35 - 0.35 

2.1 - 2.1 

0.96 - 0.96 

ND 

ND 

ND 

ND 

ND 

0.9 - 1.1 

0.7 - 0.7 

ND 

0.6 - 0.73 

3.9 - 3.9 

N A  

0.29 - 0.29 

ND 

ND 

0.86 - 0.86 

ND 

ND 

ND 

0.28 - 0.28 

ND 

0.81 - 1 . 1  

0.45 - 0.7 

ND 

0.48 - 0.5 

0.17 

0.022 

0.02 I 

0.032 

0.048 

0.13 

3.7 

0.087 

0.37 

0.4 

0.30 

0.30 

0.24 

0.25 

1 1W6' 

1 .23'6' X>J) 

I .5S6' X,'J' 

20 [MCLllP] XJn 

20 [MCLI[P] X,"' 
4'61 X;n 

3750'" X,"' 
6.78'@ X,") 

10'6' X,"' 

2 . 0 P  X."' 
4W6' X,"' 

20 [MCLJIP] XLJ' 

X,'% 
X."' 

X,'% 

Y 



."a TABLE A.2-8 (Continued) .L 

e3 
6-n 3 X 

. *  

Sample Statistics - Paddys R i m  Background Statistics - Paddys Run US. €PA 
- _ _  _I..__________.___-__._I.__ __ ._ ...._---I_ - -  - 
RAGS. 

Sample Frequency of Range of Detected Sample Background Frequency of Range of Detected Part 8 US. €PA 
.- ._ .. . _ _ _  .. _ _  _______.- Groundwater Drinking 

Detecticm"' Concentrations Detection ' Background Concentrations 

.:A 
k% . r .: 
. .  
. I  

. .., 
.. ' Unfiltered Screening Water 

. .  
Unfiltered Filtered hfin/hlax Filtered Unfiltered Filtered Unfiltered Filtered Level Standards and 

.. .- . .. Number of Number of Detect. MidMax Number of Number of Minlhlax MinMax Residential Health Retained 
' '. Radionuclide/ChernicaI Hit/Samples HMSamples Conc. Detect. Conc. HitlSamples HiVSamples Detect. Conc. Detect. Conc. Scenarioo' Advisories"' as CPC?" 

-.... 

Semivolatile Organic Cotnpoiliids, pg/L 

Di-n-octylphthalate 218 52 - 89 73 NA X, 

Diethyl phlhcilnte 1 I8 2 - 2  

N-NitrosodipIienylan~ine I I8 

Bis(2-etliylhexyl)phthalate 318 

4 - 4  

I I  -40 

2,920 5000 
ILifetime HA, 

70 kg 
adultllD] 

. NA X, 

0.61 6 IMCLllFl X, 

I .7 

Iiiorg:uiics, iiig/L 

NA X,'" Aliiminom 11/16 9/22 0.0639 - 0.271 - 0.1 14 212 I12 0.195 - 0.64 0.132 - 0.132 NA 
2.95 

Antimony 

Arsenic 

Barium 

Berylliiiin 

CHdmium 

Copper 

I12 1/10 0.0025 - 0.0146 - 012 012 ND ND 0.006 0.006IMCLj X,"' 
0.0025 0.0146 IF1 

0.0037 0.0188 I M c Ll I I 

0.0658 0.0493 0.0534 0.0526 

0.05 x,'" 3/16 4/23 0:002 - 0.0022 - 012 012 ND ND 0.0000049 

12/16 22/23 0.0378 - 0.0288 - 212 212 0.034 - 0.0304 - 0.26 2 IMCLllFl X,"' 

2112 0110 0.001 I - ND . 011 01 I ND ND 0.000002 0.004 [hlCLl X:J' 

8/16 I 1123 0.0027 - 0.003 -0.004 012 012 ND ND 0.0018 0.005 [MCLl X,"' 

0.0012 IF1 

0.005 IF1 n 

- - U  
15/15 23/23 52.3 - 102 45.2 - 110 212 212 86.6 - 107 85.3 - 107 NA NA ? 
7/16 I 1123 0.0139 ~ 0.017 - 0.053 0/2 012 ND ND 0. I 0.1 IblCL] X>j' $ k  

.5? 
0.0147 0.0121 I FI " Z  

G Z  
S F  

0.01R IF1 

w 
7/16 3 I23 0.003R - 0.0106 - Oi I 01 I ND ND 0.136 I .3 [hlCLG] X:" 

I 



TABLE A.2-8 (Continued) 

~~ ~ 

Sample Statistics - Paddys Run Background Statistics - Paddys Run U S .  EPA 
RAGS, 
Part B U S .  EPA 

~ __________ -~.. Groundwater Drinking 

_ _ _ ~  ~ . - _ _ _ _ _ _ _  ___.__ - 
Sample Frequency of Range of Detected Sample Background Frequency of Range of Detected 

Detection"' Concentrations Detection Background Concentrations 

Unfiltered Screening Water 
Unfiltered Filtered hlinlhlax. Filtered Unfiltered Filtered Unfiltered Filtered Level . Standards and 
Number of Number of Detect. MidMax Number of Numher of MinIMax MinlMax Residential Health Retained 

RadionuclidelChemicaI HitlSamples HitISamples Conc. Detect. Conc. HitISamples HitISamples Detect. Conc. Detect. Conc. ScenarioR' Advisories"' as CPC?" - 
Cyanide 

Iron 

Lead 

kiagiiesiuiii 

Manganese 

1/12 

8/16 

3/15 

15115 

16116 

klercury 0116 

h'iolyhderiuiii 1/16 

Nickel 

Potassium 

2116 

16/16 

Selenium 0113 

Silicon 

Silver 

919 

4/13 

15/15 

011 I 

019 

18123 

7122 

23/23 

22123 

3123 

0123 

1 123 

2 I123 

I 120 

18/18 

1 1/20 

23123 

1/10 

0.0053 - ND 
0.0053 

0.107 - 0.0064 - 0.464 
2.84 

0.0044- 0.0021 - 
0.156 0.0107 

12.7 - 28.2 9.97 - 27.6 

0.0075 - 0.0048 - 
0.0545 0.0921 

ND 0.0002 - 
0.0003 

0.0205 - ND 
0.0205 

0.0128 - 0.025 - 0.025 
0.0141 

2.13 - 3.95 1.32 - 5.01 

ND 0.0169 - 
0.0169 

2.29 - 4.27 I .73 - 5.91 

0.081 - 0.004-0.0228 
0.019 

8.39 - 86 5.55 - 20 

ND 0.0014 - 
0.0014 

012 

212 

012 

212 

111 

012 

012 

01 1 

212 

012 

212 

012 

212 

01 I 

01 1 

012 

012 

212 

Ill 

012 

012 

01 I 

212 

012 

212 

012 

2 12 

o/ I 

ND ND 

0.129 - 0.513 ND 

ND ND 

20.7 - 27.8 ' 20.4 - 27.7 

0.035 - 0.035 0.0257 - 
0.0257 

ND ND 

ND ND 

ND ND 

2.12 - 3.58 1.96 - 3.5 

ND ND 

2.95 - 3.36 2.43 - 3.01 

ND ND 

I3 - 18.2 12.9 - 18.3 

ND ND 

0.073 

NA 

NA 

35 

0.018 

0.001 1 

0.018 

0.073 

0.018 

0.018 

0.00026 

0.2 [MCLjlPl Xd, X;" 

0.3 [ShlCL] 
IF1 

0.015 X,O' 

NA X,'" 

0.05 (SMCLj XIJ' 
I FJ 

0.002 [MCLJ X,"' 
IF1 - 

0.04 [Lifetime X,'" 
HA, 70 kg 

adult][D] 

0.1 [MCLJfFJ X,"' 
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TABLE A.2-8 (Continued) 0 
$6 
8 9  * ,  

;mi. 
-gQb . 

kl .'" Sample Frequency of Range of Detected Sample 
$ s  Detection"' Concentrations 

E -.. Unfiltered 
5 is-,. Unfiltered Filtered M i d M a x  Filtered 
0 Number of Number of Detect. hlinlMax 

Conc. Detect. Conc. 10 a RadionuclidelChemicaI HiUSamples HitlSamples 

FT Vanadium 3/16 5/22 . 0.0127 - 0.01 - 0.0145 

Sample Statistics - Paddys Run _- _. - ._ __ -_ 

-. . _ _  ~ _ _  5 . -  
i. 

e 

d 

VI 

. .  N 
VI U 
5 

Zinc 5/12 

Chloride 30/30 

Fluoride 

Nitrate 

30/30 

20f20 

NitratelNitrite 8/9 

Nitrite. ns Nitrogen 111 

Phenols 5/30 

Phosphate 515 

Phiisphorus 23125 

Sulfate 26/26 

0.0177 

2/10 0.0051 - 0.0036 - 
0.0368 0.0038 

0.08 - 
0.452 

0.021 - 
38.9 

0.23 - 0.3 

0.863 - 
12. I 

I .6 - 1.57 

1.5 - 1.5 

0.01 - 0.02 

0. IS9 - 
0.459 

0.06 - 
0.541 

28.57 - 
88.9 

,- . -. 
US. €PA 

RAGS, 
Part B U.S. €PA 

__ _ _ _  - Groundwater Drinking 

Background Statistics - Paddys Run ___-- ______________ 
Background Frequency of Range of Detected 

Detection Background Concentrations 

Screening Water 
Unfiltered Filtered Unfiltered Filtered Level Standards and 
Number of Number of 

HiUSamples H i t h m p l e s  Detect. Conc. Detect. Conc. Scenarioo' Advisories"' as CPCZ" 
Min/Max Min/hlax Residential Health Retained 

01 I 01 I ND 

o/ I 

112 

2t2 

212 

I12 

012 

111 

212 

o/ I 

NA 

.NA 

NA 

NA 

NA 

NA 

NA 

N D  

0.0387 
-0.0387 

27.8 - 3 I .6 

0.022 - 0.22 

I .66 - I .66 

ND 

0.228 - 0.228 

46.8 - 55.7 

ND 0.026 

N D  1 . 1  

NA NA 

NA 

NA 0.22 

NA 5.8 

0.37 

NA 

NA 

NA 

NA (MCLII L] X,'" 

2 [Lifetime XL') 
HA, 70 kg 

adultJIFJ 

NA Y 

250 
]ShlCLl[F] 

4 IMCLJ1'1 X, 
10 [MCL[lF] X, 

NA 

250 
[ShlCLlIFJ 

n m 
3 

- 5  _._ _.___ __ .. . _ _ _ _  __- 
E &  
3 " ' 0ve r~ I I  freqcirncy of detection is presented as  the n ~ r ~ n b e r  of detected concentreticins Over the total nunher  of analyses. 

'"Screening levels developed per methodology presented in U . S .  EPA guidance entitled "Risk Assessment Guidance for Superfund Volume I: Human Health Evaluation h,lanual, Part B" 
(hrblication 9285.7-01 B, December 1991). Attachment 111 provides the methodology used to develop the screening levels. 

"'Ai1 "X" present in the "Retained as  CPC?"  co lun~n  indicates the analyte was selected as a CPC for quantitative risk assessment: 

W n 
"'Acquired from U.S. €PA Drinking Water Standards and Health Advisories. h,lay 1994. ;5 

E F  



8 TABLE A.2-8 (Continued) 
3 
0 
C X, This analyte is a CPC for this media 

Xb 
X, 
Xn 

This analyte is a CPC in another media, but not in this media 
This analyte is a CPC because it is a C P C  in an "Area of Concern" in surface water as  identified in Attachment A.IV 
This analyte is a C P C  as identified through modeling 

; 
F 
0 * 
2 
E 
5 
4 
0 

z 
0 
N IA 

3 

"'Radiologicals and metals were selected a s  CPCs based on a comparison to background. The statistical methods used to determine if an analyte was detected above background are detailed in 
this section (Section A.2) and Attachment A.11. The results of the conlparison to backgroundsare presented on an "Area of Concern" basis in Attachment IV. 
'6)Concentration corresponds to an  average annual dose limit of 4 mremslyr for beta and gamma emitters. May also be applicable to alpha emitters. Derived using Oral Dose Conversion Factors 
(DCFos) from US. Environmental Protection Agency (EPA), "Radiation Protection o f  the Public and the Environment; Proposed Rule," 58 Federal Register 56, Washington, D.C.. 1993, 
assuming a n  annual water intake of 730 Llyr. 

[h,ICL] klaxiniuni Contaminant Level (MCL) obtained from Drinking Water Regulations and Health Advisories, US. EPA, Office of Water. May 1994. 
[SMCLl Secondary Maximum Contaminant Level (ShlCL) obtained from Drinking Water Regulations and Health Advisories, U.S. EPA, Office ,of Water. May 1994. 
[MCLGJ hlaximum Contaminant Level Goal (MCLG) obtained from Drinking Water Regulations and Health Advisories, U . S .  EPA, Office of Water. May 1994. 
[HA] Health Advisory (HA) obtained from Drinking Water Regulations and Health Advisories, US. EPA, Office of Water: hlay 1994. 
[DWELJ Drinking Water Equivalent Level (DWEL) obtained from Drinking Water Regulations and Health Advisories, US. EPA, Office of Water. May 1994. 
IDJ Draft 
[FI Final 
ILJ Listed for regulation 

1, [PI Proposed 
[TI Tentative 
I* I Curreiitly umlwgoiilg review. 
[ * * * I  Guidance 
NA Not available 
ND There were no positive hits 

I 

- 
W 

-Q 

. 

-.. 

--, 
i 
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TABLE A.2-9 
* )  

61 
72 
73 
DOE PRODUCTION AREA 

SELECTION OF CONSTITUENTS OF POTENTIAL CONCERN IN SURFACE WATER 

Sample Statistics - Production Area 
___ .. . - . 

U.S. EPA 
RAGS, Part B 

Range of Detected Sample 
Sample Frequency of Detection"' Concentrations _______ _ _  -- - - .- . . -- __ - - - __ -- 

Filtered Unfiltered Filtered Groundwater U.S. EPA Drinking 
Number of Number of MinlMax U nfdtered Screening Level Water Standards and Retained 

RadionuclidelChemical Hits/Samples HitdSamples Conc. MidMax Conc. Residential Scenario(*) Health Advisories"' as CPC?(41 

R:itli~iiiiiclitles, pCi/L 
Neptuniuiii-237 I I9 011 I 0.75-0.75 ND 0.022 1.23'O X,"' 

Pli~toniuni-238 

Plutoiiium-239/240 

Radii~ni-226 

Radium-226 + 8D 

Radium-228 

Technetiuiii-99 

019 011 I 

019 I l l  I 

0/16 1/22 

1/16 0122 

219 111 1 

Total Thorium (pcglL) 316 2/10 

Thorium-228 011 I 2/16 

ND 

ND 

ND . 

ND 0.022 

0.81 - 0.81 0.021 

2.4 - 2.4 0.032 

0.0059 

4.1 - 4.1 ND 0.048 

41.3 - 88.5 83.8 - 83.8 3.7 

0.87 - 1.8 I .OS - I .E 

ND 0.3 - I 0.087 

1 .71'6' 

I .55'6' X,a' 

20 Ih4CLJlPI X2ll 

3.8316' 

20 IMCLJlPJ X;" 
3750'6' X,"' 

6.78''' X,"' 

10161 . X,"' 
Thorium-230 311 I 2/16 0.3-0.5 0.4 - 2.51 0.37 2.01'6' X."] 

Total Ursniuiii (pplL! 30130 43/43 

Ursiiium-234 12/12 19/19 

Uranium-235/236 

Urnniuni-238 

9/12 16/19 

12/12 19/19 

111 I 

I l l  I 

111 I 

111 I 

7.1 - 2890 4.1 - 2360 

3.1 - 1170 3 . 2 -  1040 0.30 

0.30 0.4 - 41 .E 1 . 1 1  -38.4 

3.1 - 1210 4.3 - 1050 0.24 

4 - 4  

IO- IO 
67 - 67 

1 9 -  19 

200 

137 

N A  

I46 

20 [MCLJIPJ X,"' 

X,'J' 

X."' 

X:ll 

200 [hlCLllFl X, 
N A  X, 
N A  X, 

N A  

! 



x TABLE A.2-9 (Continued) 
4 

r 
4 ______ ____.-___ 

E Range of Detected Sample 

. o  
C 

Sample Statistics - Production Area 

U.S. EPA 
RAGS, Part B 

- 
Sample Frequency of Detection"' Concentrations . 

._ -. $ 
5 
4 Filtered Unfiltered Filtered Groundwater . U.S. EPA Drinking 

Number of Number of MinlMax Unfdtered Screening Level Water Standards and Retained E 
.;I I Radionucfide/Chemical Hits/SarnpIes Hits/Samples Conc. MidMax Conc. Residential Scenario'" Health Advisoried3) as CPC?(') 
0 - \o ~l-h~letIiyl-2-pentaii~~ne 

? 

3 

rD In 

N 
.u 

Tetrachloroethene 

Trichloroethene 4 

!~eit~iv~iI:itile Orgmic Coin pounds, pg/L 

I)i-ii-hutylphtliaInte 

Diethyl phthalate 

I~is(2-ethyllie.uyI)ph~h~Iate 

liiorg,ulics. iiigIL 
Alunii iiuin 

Arsenic 

t h  rium 

Hery l I iii 111 

Calcium 

Chromiuni 

Chhalt 

Copper 

Cyaiiide 

Iron 

Lead 

hlap ies i i i i i i  

blangnnese 

E;lercii ry 

h~lolyl~deiiuiii 

417 

I17 

717 

I 17 
717 

017 

017 

017 

214 

317 

017 
717 

717 

017 
017 

111 I 
411 1 

311 I 

2/12 

1/12 

2/12 

13/15 

2/15 

l5 l l5  

1/15 

15/15 

2/15 

1/15 

2/15 

511 8 

9/15 

2/15 

15/15 

15/15 

1/15 

1/15 

0.133 - 1.201 

0.0026 - 0.0026 

0.0405 - 0.071 1 

0.0062 - 0.0062 

95.1 - 132 

N D  

N D  

N D  

0.0024 - 0.0094 

0.0402-0.102 

N D  

25.7 - 37.7 

0.0089 - 0.483 

N D  

ND 

16- 16 

1 -240 

2 -  18 

2 - 3  

3 - 3  

1 - 2  

0.14 - 14.4 
0.0032 - 0.0034 
0.0385 - 0.223 

0.0015 - 0.0015 
47- 198 

0.0114 - 0.0175 
0.0136 - 0.0136 
0.0156 - 0.0202 

0.0024 - 0.0319 

0.0866 - 17.7 

0.0091 - 0.0158 

10.7 - 65.7 

0.0147 - 0.825 

0.0006 - 0.0006 
0.023 - 0.023 

183 

0.14 

0.25 

365 

2,920 

0.61 

NA 

O.OOOOO49 

0.26 

0.000002 

NA 

0. I 
0.22 

0.136 , 

0.073 

NA 

NA 

35 

0.018 

0.001 I 
0.018 

4000 [DWEL 70 kg adult] 

NA 

6 lMCL11Fl 

NA 

0.05 IhlCL][*] 

2IMcLJIFI 
0.004 IMCLJIFJ 

NA 

0. I lh4CLllFl 

NA 

I .3 [MCLGIIF] 

0.2 IMCLllP] X,, X,"' 
0.3 [ShlCLJlF] 

0.015 X,'n n rn NA X,'" 

0.05 IShlCLJIF] X,'" 
0.002 [hlCLj[F] X,'J' $ --- 

,in 
W 0.04 [Lifetime HA, 70 kg X,"' 

adulfj[DI " 3  
d, $; * 
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TABLE A.2-9 (Continued) 

z. re.' 
VI ' .  t -  &.';e' --- -.$. e 
0 

6 Number of Number of Mi n/M ax Unfiltered Screening Level Water Standards and Retained t 
I RadionuclidelChemkaI Hits/Samples HitslSamples Conc. MinlMax Conc. Residential Scenario(*) Health Advisories(') 86 CPC?(4) 

- Nickel 017 3/15 N D  0.0 104-0.027 0.073 0.1 [hlCL][F] X,'" 

Sample Statistics - Production Area - __ ___________.-- 

U.S. EPA 
RAGS, Part B 

Range of Detected Sample . ,a Sample Frequency of Detection"' Concentrations 
. - - ___- __ 

Filtered Unfiltered Filtered Groundwater US. EPA Drinking 2 0  

0 

.n - 
rD VI 

Potassium P 
m .J Selenium 
3 

Id 

Silicon 

Sodi inn 

Zinc 

h l i s ce l l i i~~eo i~s  Pnrniiieters, iiiglL 

Ainniciriia 

Chlnride 

Fluoride 

Nitrate 

NitrateINitrite 

Phosphnte 

Sulfate 

SUI tide 

717 15/15 0.869 - 9.55 0.865 - 9.15 

I 17 0115 0.0046 - 0.0046 ND 0.018 

717 13/13 2.03 - 6.72 1.91 - 30.2 

717 15/15 13 - 46 4.96 - 46.4 

- I.! 2f7 loll5 - 0.0134 - 0.0384 0.0054 - 0.51 

4/12 

12/12 

12/12 

619 

213 

111 

11/12 

1/10 

0.0682 - 0.446 NA 

7 - 97.94 

0.14 - 0.56 0.22 

0.14 - 2.67 5.8 

2.61 - 5.66 

0.292 - 0.292 

31.8 - 129 

1.01 - 1.01 

NA 

0.05 IMCLIIFI X,'" 
NA XCcn 

20 [DWELll***] 

2 ILifetime HA,  70 kg 
adult][Fl 

X,'" 

NA X, 
250 ISh,lCL][F) 

4 ICICLII'] X, 

IO IMCLllFl X, 
IO IhlCLJ(F]"' X, 

NA 

250 (SI\.ICL]IFJ 

NA 

"'Overall frequency o f  detection is presented a s  th; numher of detected concentrations over the total number of analyses. 
'"Screening levels developed per methodology presented in U .S ,  EPA guidance entitled "Risk Assessment Guidance for Superfund Volume I: Human Health Evaluation Manual, Part B" 
(Publication 9285.741 B, December 1991). Attachment 111 provides the methodology used tn develop the screening levels. 
'"Acquired from U.S. EPA Drinking Water Standards and Health Advisories, hlay 1994. n 
"'An " X "  present in the "Retained as  CPC?" column indicates the analyte was selected as a CPC for quantitative risk assessment: ? 

X, This analyte is a CPC for this media 2- 

$? zp. 

@ X, 
X, 

This analyte is a CPC in another media, but not in this media 
This analyte is a C P C  because it is a C P C  in an "Area of Concern" in surface water as  identified in Attachment A I\' 

- m  
.! n X, This analyte is a CPC as  identified through modeling 

'"Radinlogicals and metals were selected AS CPCs based on n comparison to background. The  statistical methods used to determine if an analyte was detected above hackground are detailed in 
this sectioii (Section A.2) and Attachment A.11. The  results of the coniparison to backgrounds are  presented on an "Area o f  Concern" hasis in Attachment IV. 



-J TABLE A.2-9 (Continued) n 
3 
0 
C r 
5 v 
0 
iY 

5 
5 
4 

0 [Dl Draft 
\D [FI Final 

[L] Listed for regulation 
N, [PI Proposed 

[TJ Tentative 9 
[ * I  Currently undergoing review. 
[ * * * I  Guidance 
NA Not available 
ND There were no positive hits 

'6'Concentration corresponds to an average annual dose limit of 4 mremslyr for beta and gamma emitters. May also be applicable to alpha emitters. Derived using Oral Dose Conversion Factors 
(DCFos) from U . S .  Environmental Protection Agency (EPA), "Radiation Protection of the Public and the Environment; Proposed Rule," 58 Federal Register 56. Washington, D.C., 1993, 
assuniirig an aiinual water intake of 730 L/yr. 
[MCL] hlaximum Contarninant Level (MCL) ohtained from Drinking Water Regulations and Health Advisories, U.S. EPA, Office o f  Water. May 1994. 
ISMCL] Secondary Maximum Contaminant Level (SMCL) obtained from Drinking Water Regulations and Health Advisories, U.S .  EPA, Office of Water. May 1994. 
[MCLG] Maximum Contaniinant Level Goal (hfCLG) obtained from Drinking Water Regulations and Health Advisories, U.S. EPA, Office of Water. May 1994. 
[HA] Health Advisory (HA) obtained from Drinking Water Regulations and Health Advisories, U S .  EPA, Of ice  of Water. May 1994. 
[DWELJ Drinking Water Equivalent Level (DWEL) obtained from Drinking Water Regulations and Health Advisories, U.S. EPA, Office of Water. May 1994. 
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61 
72 
73 
DOE 

TABLE A.2-10 

SELECTION OF CONSTITUENTS OF POTENTLAL CONCERN IN SEDIMENT 
GREAT MIAMI RIVER 

Sample Statistics - Sediments 
__ . .-- - - 

Sample Frequency of 

Number Total Minimum Maximum 
Positive Number Detected Detected 

Range of Detected Sample 
Detection") Concentrations'2' 

. .- . - - 

Radionuclide/Chetnical Hits Samples Conc. Conc. 

Radionuclides, pCi/g 
Radiu'm-226 24 24 0.385 0.912 

Background Statistics - Sediments 
__ 

U.S. EPA 

Soil 

Background Range of Detected 

Detection Concentrations 
' Frequency of Background RAGS, Part B, 

Number Total Minimum Maximum Screening Level Retained 
Positives Number Detected Detected Residential as 

Hits Samples Conc. Conc. ~cenario") CPC?"' 

- __ ._ - - . . - - . - 

XLS' 0.00069 3 - 3  0.4 0.57 

Strontium-90 I 18 0.8 0.8 0 3 N D  ND 2.2 XE(5) 

T(rt;tl TIN iriu ni (mg/ kg ) 12 12 1.824 7.296 1 I 3 3 N A  XJS 

Thorium-228 6 30 0.3 0.8 0 4 N D  ND 0.00074 XdS' 

Thc)riuni-230 22 30 0.3 2.3 2 4 0.7 0.72 5.7 XE(5' 

Thorium-232 6 30 0.2 0.8 I 3 0.8 0.8 0.00049 X,"' 

Uranium, Total (mglkg) 28 31 , I  I 1  2 3 I .3 3 NA XE(5' 

Uranium-234 13 29 0.2 1.4 2 4 0.6 0.88 4.8 XE(9 

Uranium-238 13 29 0.2 1.1 1 4 1 1 0.17 XE(S 

Volatile 0rg:inic Compounds, p g l k g  

Acetone 1 5 37 37 

Carbon disulfide 1 5 2 2 

' Chlorobenzene 1 4 2 2 

- Ethylhenzenr 

Toluene 

I 4 5 5 

2 4 2 110 

xb 2,737,500 

2,737,500 xb 

547,500 'b 

2,737,500 

5,475,000 xb 



TABLE A.2-10 (Continued) 
X 

Sample Statistics - Sediments _ ~ _ _ _ _ _ _ _ _  __--_____ 5 
B 
0 
23 f Sample Frequency of Range of Detected Sample 
2 
E 

Detection'" Concentrations'*' __ - ____ - 
Number Total Minimum Maximum 
Positive Number Detected Detected 

5 
I 

0 

0 in 
L RadionuclidelC hernical Hits Samples Conc. Conc. 

- ~~ 6 Semivolatile Organic Compounds, p g l k g  

4-h4ethylphenol 

PLcenapliUiene 

Anthracene 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(h)lluorantliene 

Btrnzo(g,ll,i)perylelle 

Benzo(k)fluoranthene 

Benzoic Acid 

Chrysene 

Di-n-hu ty lpli thalate 

Dibenzo(a, h)anthracene 

Dibenzofuran 

Fluoranthene 

Fluorene 

Irideno( I ,2,3-cd)pyrene 

Phenanthrene 

Pyrene 

1 

I 

1 

5 

3 

5 

I 

5 

3 

5 

1 

1 

1 
5 

1 
2 

5 

5 

5 

5 

5 
5 

5 

5 

5 

5 

5 

5 

5 
5 

5 
5 

5 

5 

5 

5 

200 

I20 

470 
51 

77 

74 

1300 

81 

65 

70 

81 
580 

63 

I50 

I30 

58 

78 \ 

I30 

200 

120 

470 
2600 
2100 

2700 

1300 

2100 

210 

2700 

81 
580 

63 

5500 

130 

I600 

2200 

4400 

Background Statistics - Sediments 

U.S. EPA 

soil 

Background Range of Detected 

Frequency o f  Background RAGS, Part B, 
Detection Concentrations __ -_ 

Number Total Minimum Maximum Screening Level Retained 
Positives Number Detected Detected Residential 

Hits Samples Conc. Conc. Scenario") CPC?(4) 
as 

136,875 

1,642,500 

8,212,500 

58 
8.8 

71 
N A  
168 

109,500,000 

1,996 

2,737,500 
8.8 

109,500 

1,095,000 

1,095,000 

32 

NA 

821,250 



3. .  

. .  .;. : g 8 TABLE A.2-10 (Continued) 
:L.’ “ X  0 
y;; .-;. 
* . ‘ a  :.; 8 . .  

Background Statistics - Sediments . .  .-:+ _._ -_ - -. . _ _  . . ___ ._ . . . - ._ - __ - - - .- __ _- Sample Statistics - Sediments 

. .. ” &  Background Range of Detected 

.;.-, 
e:+. 
- ,  

US. EPA 

soil 

Residential 

.%  

. Background RAGS, Part B, .. Sample Frequency of Range of Detected Sample Frequency of 
2 Detection“’ Concentrations‘*’ Detection Concentrations _- _______ - __.__ 

Number Total Minimum Maximum Number Total blinimum Maximum Screening Level Retained 
$ 
5 - 0 Positive Number Detected Detected Positives Number Detected Detected - Radionuclide/ChemicaI Hits Samples Conc. Conc. Hits Samples Conc. Conc. ~cenario”)  cPC?(‘) 
8 

as 

G 
Lz 
N 
J W Inorganics, inglkg 
5 

Aluminum 

Arsenic 

Barium 

Beryllium 

Calcium 

Chroiniu in 

Cobalt 

Copper 

Cyanide 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Silicon 

Sodium 

Vanadium 

Zinc 

5 

5 
5 

3 

5 

5 

5 

5 

1 

5 

5 

5 

5 

5 

5 
1 
5 

I 

5 

5 

5 
5 
5 

5 
5 

5 

5 
5 
4 

5 
5 
5 

5 

5 

5 

1 

5 

5 

5 

5 

4590 

I .7 
57.8 

I .4 

44700 

9.2 

4.7 
13.5 

0.39 

10500 

16 

12300 

402 

12.9 

69 8 

0.75 

I35 
91.1 

1 1 . 1  

61 

11600 

11.7 

130 

3 

l20000 
15.9 

12.7 

36.9 
0.39 

2 1000 

78.4 

21500 

1400 

19.8 

1410 

0.75 

1 I40 

91.1 

24.3 

171 

NA 

0.037 

1,916 

0.015 

NA 

I37 

1,643 

1,018 

548 

NA 

NA 

265,538 

137 

548 

NA 

137 

NA 

NA 

I92 

8,213 



TABLE A.2-10 (Continued) 

, 

"'Overall frequency of detection is presented as the number of detected concentrations over the total nurnher of analyses. 
""Ranges and means o f  detected concentrations presented are inclusive of all depth intervals. 
"'Screening levels developed per methodology presented in U .S. EPA guidance entitled "Risk Assessment Guidance for Superfund Volume I-Human Health Evaluation 
Manual-Part B" (Puhhcation 9285.7-01 B, December'1991). Attachment 111 provides the methodology used to develop the screening levels. 
'"An "X" present in  the "Retained as CPC?" column indicates the analyte was selected as a CPC for quantitative risk assessment: 

X, This analyte is a CPC for this media 
X, This analyte is a CPC in another media, but not in this media 
X, This analyte is a CPC because it is a CPC in an "Area of Concern" in sediment as identified in Attachment A.fV 
X, This analyte IS a CPC as identified through modeling 

'"Radiologicals and metals were selected as CPCs based on a comparison to background. The statistical methods used to determine if an analyte was detected above 
hackground are detailed in this section (Section A.2) and Attachment A.11. The results of the comparison to backgrounds are presented on an "Area of Concern" basis in 
Plttachinent IV. 
N A  Not available 
lrlD There were no positive hits. 

! I  



TABLE A.2-11 

SELECTION OF CONSTITUENTS OF POTENTIAL CONCERN IN SEDIMENT 
PADDYS RUN (AND OTHER FER@ DRAINAGES6) 

F 
5 

0 I Sample Statistics - Sediments Background Statistics - Sediments 

\o Background Range of Detected 
01 Sample Frequency of Range of Detected Frequency o f  Background 
\D Detection"' Sample Concentrations"' Detection Concentrations 

. .- ____ __ 
I 

U.S. EPA 
RAGS, Part B 

soil 

Residential 

0 VI 

Id 

Q ___ ___ ____--- 3 
Number Total Minimum Maximum Number Total Minimum Maximum Screening Level Retained 
Positive Number Detected Detected Positives Number Detected Detected 

RadiotiuclidelClieinical Hits Samples Conc. Conc. Hits Samples Conc. Conc. . ~cenario"' , CPC?'4) 

Radionuclides, pCi/g 

as 

Cesium- I37 

Neptunium-237 

Plutonium-238 

Plutonium-239/240 

Radium-226 

Radium-228 

S trontiuin-90 

Total l'horium (mglkg) 

Thorium-228 

Thorium-230 

Th oriu m-23 2 

Uranium, Total (mg/kg) 

Uranium-234 

Uranium 2351236 

U raniuin-23 8 

I 12 

4 I I  

1 

I 

40 

20 

5 

20 

20 

24 

21 

57 

25 

9 

25 

12 

12 

42 

42 

12 

20 

24 

24 

24 

59 

25 

25 

25 

0.258 0.258 

0.285 0.625 

I .89 

0.374 

0.001 

0.001 

0.546 

1.84 

0.3 

0.5 

0.2 

I 

0.004 

0. I 

0.007 

1.89 

0.374 

3.53 

2.92 

I .01 

23.4 

2.8 

8.96 

2.57 

51.8 

7.95 

0.9 

10.8 

3 3 

0 3 

3 3 1 3 

0.0021 

0.0094 XE(5) 

0.36 

0.34 

0.4 0.5 0.00069 

ND N D  0.0014 

2.2 

N A  

0.00074 

5.7 

0.00049 

N A  

4.8 

N A  
0.17 

!I 



, 

V TABLE A.2-11 (Continued) 
3 
0 

0 
C 

- 
0 

I RadionuclideIChemical s - 

Sample Statistics - Sediments 
-. ~. ~ ~ 

Sample Frequency of 

Number Total Minimum Maximum 
Positive Number ,Detected Detected 

Hits Samples Conc. Conc. 

Range of Detected 
Detection‘” Sample Concentrations‘” 

- __ __-__--- -- 

G 
Ff Volatile Organic Compounds, pglkg 

I , I  -Dichloroethane 1 2 
2:-Hexanone 

Acetone 

Ethylhenzene 

Methylene chloride 
Toluene 6 

S:emivolatile Organic Campounds, p g l k g  

2-Methylnaphthalene 

4-Methylphenol 

1 

2 

kenaphthene 1 

Anthracene 

B,enzo(a)anthracene 

B,enzo(a)pyrene 

B,enzo(l~)fluoranthet~e 

B,enzc,(g,h,i)perylene 

Benzo(k)fluoranthene 

Benzoic Acid 

Carbazole 

Chrysene 

Di-ti-hutylplithal.?te 

Flucirantherie 

1 

8 

6 

9 

4 

10 

4 

1 

IO 
3 

13 

26 

26 

26 

26 

26 

26 

24 

24 

24 

24 

24 

23 

23 

23 

23 

16 

14 

24 

24 

24 

3 

1 1  

2 

1 

2 

2 

56 

310 

98 

240 

49 

54 

59 

IO0 

54 

45 

120 

50 

53 

50 

3 

11  

180 

1 

7 

35 

56 

310 

98 

240 

500 

550 

730 

240 

300 

200 

120 

510 

80 

I400 

Background Statistics - Sediments 

Background Range of Detected US. EPA 
Frequency of Background RAGS, Part B 

soil Detection Concentrations __ - __ __ - - - .__ _..__ ~ 

Number Total Minimum Maximum Screening Level Retained 
Posihves Number Detected Detected Residential 

Conc. Conc. ~cenario‘” CPC?(4) 
as 

Hits Samples 

NA 

1,095,000 

2,737,500 

2,737,500 

8,517 

5,475,000 

1,095,000 

136,875 

1,642,500 

8,212,500 

58 

8.8 

71 

N A  

168 

109,500,000 

3,194 

1,996 

2,737,500 

1,095,000 

I ;  



TABLE A.2-11 (Continued) 

, 
1 .  

Background Statistics - Sediments - ~ -  Sample Statistics - Sediments 
~ -_-------- --- 

US. EPA Background Range of Detected 

Sample Frequency of Range of Detected Frequency of Background RAGS, Part B 

Number Total Minimum Maximum Number Total Minimum Maximum Screening Level Retained 

Positive Number Detected Detected Positives Number Detected Detected Residential 

Hits Samples Conc. Conc. Hits Samples Conc. Conc. ~cenario '~)  CPC?'" 

Detection'') Sample Concentrations'*' Detection Concentrations soil 
________._ _- 

as 

RadionuclidelC hemical 

Indene( I ,2,3-cd)pyrene 

Naphthalene 

Phenanthrene 

Phenol 

Pyrene 

Bis(2-ethylliexyl)phthalat~ 

Inorganics, mgkg 

Aluminum 

Arsenic 

Barium 

Bery lliu in 

Cadmium 

calcium 

Chromium 

Cobalt 

Copper 

Cyanide 

Iron 

Lead 

4 

1 

9 

1 

13 

7 

I 

24 
24 
24 

15 
4 

24 

23 

17 

23 

4 

24 

22 

23 

24 

24 

24 

24 

24 

13 

24 
24 

24 

24 

19 

24 

24 

24 

24 

26 

24 

23 

99 

51 

62 

56 

58 

53 

96 

888 

2 
14 

0.5. 
0.73 

5340 

2.5 

3.7 

3.3 

0.18 

5350 

4.3 

310 

51 
1000 

56 

990 

2200 

96 

20500 

75.6 
212 

4.6 

5.5 

294000 

27.8 

19.4 

122 

0.54 

33000 

91.5 

1970 
7 
21 

0.5 
3.7 

25900 

18.3 

4.9 

10.8 

6700 

1970 
7 

21 
0.5 

3.7 

25900 

18.3 

4.9 

10.8 

6700 

32 

1,095,000 

N A  

16,425,000 

82 1,250 

4,563 

8.3 

NA 

0.037 
1,916 

0.015 

14 

N A  

137 

1,643 

1,018 

548 

N A  
N A  

I 

Y 

X b  

x, 
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TABLE A.2-11 (Continued) 

Sample Statistics - Sediments Background Statistics - Sediments 
__- 

U S .  EPA Background Range of Detected 
Sample Frequency of Range of Detected Frequency of Background RAGS, Part B 

Number Total 
Positive Number Detected Detected Positives Number Detected Detected Residential 

Detection Concentrations soil _- Sample Concentrations'2' 
Minimum Maximum Number Total Minimum Maximum Screening Level Retained 

Conc. Conc. Hits Samples Conc. Conc. ~ c e n a r i o ' ~ )  cPC?") 

.- __ Detection") 

as 

.Radionuclide/Chemical Hits Samples 
1 I 18300 18300 265,538 X,'J) 24 24 1180 72500 Magnesium 

Manganese 

Mercury 

IMolyl,denuin 

Nickel 

Potassium 

!Selenium 

!Silicon 

!Silver 

!;,diu in 

Thallium 

Vanadium 

Zinc 

24 

2 

3 

21 

22 

3 

20 

5 

18 

3 

24 

21 

2 

2 

2 

2 

2 

24 

24 

26 

24 

25 

1 1  

20 

18 

24 

25 

24 

22 

32.5 

0.07 

6.3 

5 

214 

0.86 

I64 

0.25 

67.1 

0.76 

6.1 

13.4 

1640 

0.19 

6.6 

36.4 

2600 

9.6 

1670 

6.8 

357 

4.4 

53.6 

118 

1 

0 

0 

1 

1 

0 

0 

0 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

I 

I 

1 

1 

41 I 

ND 

ND 

13.7 

307 

ND 

ND 

ND 

197 

12.4 

13.5 

41 1 

ND 

ND 

13.7 

307 

ND 

ND 

ND 

I97 

12.4 

13.5 

137 XJ5' 

8.2 X,'S) 

137 X,'5' 

548 XJS' 

137 XLS' 

NA X,'" 
137 X,'% 

1.9 X,'S) 

192 X,'S' 

8,213 X,'" 

NA 

NA 

50.4 93.6 

5.69 7.58 

2.62 2.76 

37.4 38.9 

418 697 

NA 

1,643 

43,800 

NA 

NA 

Y 
Y 
Y 
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TABLE A.2-11 (Continued) 

I 

$? .I 
.f 
E 
.2 
P 

"'Overall frequency of detection is presented as the numher (if detected concentrations over the total numher of analyses. 
'2'Ranges and means of detected concentrations presented are inclusive of all depth intervals. 
'"Screeiung levels developed per methodology presented in U .S. EPA guidance entitled "Risk Assessment Guidance for Superfund Volume I-Human Health Evaluation 
Manual-P;irt B" (I'uldication 9285.7-01 B, December 1991). Attachment 111 provides the methodology used to develop the screening levels. 
"'An "X" present in the "Retained as CPC?" column indicates the analyte was selected as a CPC for quantitative risk assessment: - 

X ,  This arialgte is a CfC for this media 
X, This analyte is a CPC in another media, hut not in this media 
X, This analyte is a CPC because it is a CPC in an "Area of Concern" in sediment as identified in Attachment A.IV 
X, This analyte is a CPC as identified through modeling 

L 

\o rg UI 

I4 rg 
0' 

3 
U 

. 'S'Radiologicals and metals were selected as CPCs based on a comparison to background. The statistical methods used to determine if an analyte was detected above 
background are detailed in this section (Section A.2) and Attachment AJI.  The results of the comparison to backgrounds are presented on an "Area of Concern" basis in 
Attachment IV. 
N A  Not availalde 
N D  There were no positive hits. 
'"'Conservatively. contaminants in ,sediments in drainages from source areas (such as Operable Unit 2) leading to Paddys Run were also considered in the selection of CPCs 
for human health risk assessment. Because these drainages were within other operable units, they were not evaluated by the Operable Unit 5 exposure assessment. The 
reader is referred to Attachment IV tables for an accounting of CPCs in surface water drainages evaluated in the Operable Unit 5 risk assessment. 
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C 61 TABLE A.2-12 
E 72 

73 
DOE 

0 

SELECTION OF CONSTITUENTS OF POTENTIAL CONCERN IN SEDIMENT 
PRODUCTION AREA 

G 
0 
i 
P 
4 c 

. CI.  - 
Sample Statistics - Sediments 3 

L 

U.S. EPA 
RAGS, Part B Soil 

Screening Level 

___ 0 - \o 

VI Sample Frequency of Detection"' Concentrations'2' 
I __ __ 
TJ N Number Positive Total Number Minimum Maximum Residential Retained as 

Range of Detected Sample 
\o 

.-. 
W 

3 R.adionuclide/Chemical Hits Samples Detected Conc. Detected Conc. Scenario"' CPC?'" 
- 
Radionuclides, pCi/g 

Cesium-] 37 

Plutonium-238 

Radium-226 

Radium-228 

S trontium-90 

Technetium-99 

Total Thorium (mg/kg) 

Thorium-228 

Thorium-230 

Thorium-232 

Total Uranium (mglkg) 

Uranium-234 

Uranium 235/236 

Uranium-238 
..I. 

, : 1: 

i:-.:: Volatile Organic Compounds, pglkg c* .. , a, e,-. . Etliylhenzenr 

cj -4 ;. Methylene chloride 

.::,: '' Total Xylenes 
0 -  

c . 3  * 

P 

I 

I 

12 

IO 
1 

I 

5 

5 

5 
5 

17 

5 

5 

5 

1 

1 

12 

12 

1 

1 

6 

5 

5 

5 

17 

5 

5 

5 

5 

5 

5 '  

0.456 

4.85 

0.70 

0.60 

3.24 

I .83 

5.472 

0.60 

2.90 

0.60 

3.60 

4. IO 

0.20 

4.60 

3.00 

2.00 

4.00 

0.456 

4.85 . 

10.60 

21.70 

3.24 

1.83 

51 .oo 
9.90 

8.50 

9.55 

486.00 

116.00 

8.56 , 

158.00 

3.00 

2.00 

4.00 

0.0021 

0.36 

0.00069 

0.0014 

2.2 

61 

N A  

0.00074 

5.7 

6.4 

NA 

4.8 

N A  

0.17 

2,737,500 

8,517 

54,750,000 

X,'J' 

X,'" 

Xp' 

! !  



TABLE A.2-12 (Continued) 

Sample Statistics - Sediments .. . - .- - ._ -. - -. .. __  ... __ ..- _ - . -- - ._ - U.S. EPA 
Range of Detected Sample RAGS, Part B Soil 

Concentrations'2' Screening Level ________....__.--.__I ___ Sample Frequency of Detection'" 
__ __ 

Number Positive Total Number Minimum Maximum Residential Retained as 
Radionuclide/C hemical Hits Samples Detected Conc. Detected Conc. ~cenario") c PC ? '4) 

Semivolatile Organic Compounds, pg/kg 
Anthracene 1 5 130.00 130.00 8,212,500 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(1~)fluoranUieiie 

Benzo(g,h,i)perylene 

Benzci(k)fluc,ranthene 

C h ry sene 

Di-n-hutyl~~l~tl~ali~le 

Dihenzt,(a,h)anUiraceiie 

Fluoranthene 

M e n o (  I ,2,3-cd)pyrene 

Phenanthrene 

4 

3 

4 

2 

4 

5 

2 

1 

5 
2 

5 

5 

5 

5 

5 

5 

5 

5 
5 

5 

5 

5 

68.00 

61 .OO 
110.00 

480.00 

66.00 

62.00 

78.00 

280.00 

150.00 

460.00 

62.00 

660.00 

1400.00 

1800.00 

2600.00 

1200.00 

1100.00 

550.00 

280.00 

1300.00 

2300.00 

380.00 

58 

8.8 
71 

N A  

168 

1,996 

2,73 7,500 

8.8 

1,095,000 

32 

N A  

Pyrene 5 5 I10.00 82 1,250 x, 
Bis(2-ethylhexy1)phtlialate 2 5 63.00 560.00 4,563 Y 

1300.00 . 

Pesticides/PCBs, pg/kg 

Aroclor I2S4 

Inorganics, mg/kg 
Alu mi nu  ni 

Arsenic 

Barium 

Bery lliu 111 

Calciuiii 

1 1 1800.00 

2490.00 

3.50 

0.028 

I .40 
43.90 

I800.00 

10200.00 

9.10 

134.00 

1 s o  
146000.00 

8.3 

NA 
0.037 

1,916 

0.015 

N A  



TABLE A.2-12 (Continued) 

Sample Statistics - Sediments 
U.S. EPA 

Screening Level 

- _____ 
Range of Detected Sample RAGS, Part B Soil ' 

Sample Frequency of Detection'" Concentrations'" __-___ ___ ~ 

Number Positive Total Number Minimum Maximum Residential Retained as 
RadionuclidelChemical Hits Samples Detected Conc. Detected Conc. Scenario'" c PC ?'" 

137 X,"' C h ro mi u in 

Cobalt 

Copper 

Iron 

Lead 

hlagriesiuni 

h4 anganese 

Molybdenum 

Nickel 

Potassium 

Silicon 

Silver 

Sodium 

Vanadium 

Zinc 

5 

5 

5 

5 

6 

6 .  

6 

I 

5 

Miscellaneous Parameters, mglkg 

Chloride 4 

14.70 

2.40 

21 .oo 
17300.00 

0.004 

6.05 

0.008 

5.00 

12.60 

3.25 

3.86 

5.60 

30.70 

12.60 

83.30 

27.80 

11.80 

61.60 

19200.00 

95.70 

30 100.00 

79 1 .OO 

5.00 

23.50 

2220.00 

2830.00 

5.60 

382.00 

32.90 

23 I .OO 

4 0.37 4.10 

1,643 

1,018 

NA 

N A  

265,538 

137 

137 

548 

N A  

NA 

137 

N A  

I92 

8,213 
I 

N A  

"'Overall frequency of detection is presented as the number of detected concentrations over the total number of analyses. 
"'Ranges and means of detected concentrations presented are inclusive of all depth intervals: 
'"Screening levels developed per methodology presented in U .S. EPA guidance entitled "Risk Assessment Guidance for Superfund Volume I-Human Health Evaluation 
Manual-Part B" (Publication 9285.7-01 B, December 1991). Attachment 111 provides the methodology used to develop the screening levels. by 

I 1  
I ,  



+$ . 
' : ,v  ' 0  TABLE A.2-12 (Continued) ;:.z 0 

%p 

;.$ 0 
.; p 8 X, This analyte is a CPC for this media 
'..U 

'"'An "X" present in the "Retained as CPC?" column indicates the analyte was selected as a CPC for quantitative risk assessment: 

Xh 
X,  
X, 

This analyte is a CPC in another media, but not in this media 
This analyte is a CPC because it is a CPC in an "Area crf Concern" in sediment as identified in Attachment A.IV 
This analyte is a CPC as identified through modeling 

I io. p 
* a  
$ 

. -0 

'51Radiologicals and metals were selected as CPCs based on a comparison to background. The statistical methods used to determine if an analyte was detected above 
background are detailed in this section (Section A.2) and Attachment A.II. The results of the comparison to backgrounds are presented on an "Area of Concern" basis in 
Attachment IV. 
N A  Not available 

E 
+ 
0 

10 
L 

VI ND There were no positive hits. 
? 

3 

W h) 

U 



67 TABLE A.2-13 

MAJOR CHEMXCAJSRADIOACTIVE PROCESS MATERIALS USED AT THE FEW 

Plant Chemical Use 

a. Magnesium fluoride (slag), MgF, Grind for Plant 2/3 \ 

'b. Nitric acid, H N 0 3  
___- 

1 

Digestion of enriched feed materials 

c. Uranium, metal Recycle feed to Plant 2/3 

Id. Uranium dioxide, UO, Recycle feed to Plant 2/3 

e. Uranium octo-oxide 
(yellowcake), U308 

If. Uranyl nitrate hexahydrate 

Feed material to Plant 2/3 

-~ -__----___ 

Feed from digestion of enriched feed materials to Plant 2/3 
(UNH), UO,(NO&.6H,O 

2/3 'a. Calcium oxide, lime, CaO 

b. Kerosene 

Neutralize raffinate and other wastes for disposal 

Solvent for TBP for uranyl nitrate extraction 
_ _ - _ _ ~  

c. Magnesium fluoride (slag), MgF, Recycle from Plant 5 for leaching with HN03 to recover enriched or 
natural uranium 

Id. Nitric acid, H N 0 3  

'e. Sodium carbonate, Na2C03 

'f. Sodium diuranate, N% U,O, 

Digestion of uranium feed and recycled oxides, leachate for MgF,, 
scrubber acid 

Treat TBP solvent after uranyl nitrate back-extraction into water 

Recycle material from Plant 8 ADU process 

.__________ ____ __ 

ia 
z 3 

____ ._ - - __  

- ____ 
g. Tributyl phosphate (TBP),(C4H9),PO4 Solvent extraction of uranyl nitrate 2 

n L  __ __-- 
'h. Thorium nitrate hexahydrate, Product, and perhaps converted to THC+ 

- z, - __ TNT, Th(NO3),.6H,O a .- ~ 

0 
3 a ' i .  Thorium oxide (thoria), Tho, Product of TNT denitration p ~ ____- c2 wd P F  

e2 : !  

- __  
, I -  

, I 42 
@ 



FEMP-OSRI-5 FINAL 
January 13, 1995 

TABLE A.2-14 (Continued) 

Source 

Significant 
Level in 

Decay Processed 
Radionuclide Half-Life" Modeb Material 

4. Activation a.1 241Pu 14.4 y P- N 

a.2 241Am 432.2 y Q N 
Products I 

a.3 237Np 2.14 x lo6 y Q N 

b. 240Pu 6,569 y Q N 

C. 239pU 24,131 y 01 N 

d.  23LlPu 87.75 y CY N 

e. TJ 2.341 x io7 y Q P 

5. Fission Products a.1 T r  28.6 y P' N 

a.2 9oy 64.1 h 0- N 

b. T C  2.13 x 105 y @- P 

c.1 l'Ru 368.2 d P- N 
, 

c.2 I O 6 R l l  29.92 s P' N 

d. 1 137Cs 30.17 y P- N 
~ ~~ 

d.2 137mBa 2.552 m IT N 

"David C. Kocher, "Radioactive Decay Data Tables, " Technical Information Center, 
Department of Energy, DOE/TIC-11026, April 1981. 
Q = alpha, P = beta, IT = internal transition. 
'Y = yes, N = no, P = possible; material could be present at significant levels in 
unprocessed material. 

b 

PGH\OU5-RI\D-01-94-7\Jnnunr). I ? .  1995 1:26ptn 
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FEMP-05RI-5 FINAL 
January 13, 1995 

DOE TABLE AS15 

ORGANIC CONSTITUENTS OF POTENTIAL CONCERN3 
OPERABLE UNIT 5 

Parameter 
Surface 'Subsurface Surface 

Groundwate? Soil Soil Water' Sediment' 

Volatile Organic Compounds 

1 , 1 , 1 .Trichloroethane 

1,1,2,2-Tetrachloroethane 

1,l-Dichloroethane 

1,1 -Dichloroethene 

1,2-Dichloroethane 

1,2-Dichloroethene 

2-Butanone 

4-Methyl-2-pentanone 

Acetone 

Benzene 

Bromoform 

Carbon tetrachloride 

Carbon disulfide 

Chloroform 

Chloromethane 

Chlorobenzene 

Methylene chloride 

Teuachloroethene 

Toluene 

Trichloroethene 

Vinyl chloride 

Pest icides/PCBs 

. Aroclor- 1254 

Aroclor- 1260 

Beta BHC 

Dieldrin 

X 
X 
X 
X 
X 
X 

X 

X 
X 
X 

X 
X 
X 
X 

X 

X 

X 

X 

X 

X 
X 

X 
X 

X 

X X 

X 

X X 

X X 

X X 

X '  X 

X 

X X 

X .  X 

X 

X 

X 

X 

X 

X 



FEMP-O5RI-5 FINAL 
January 13, 1995 

TABLE A.2-15 (Continued) a-. ' . 647% 
Surface Subsurface Surface 

Parameter Groundwater" Soil Soil WaterC SedimentC 
Dioxins/Furans 

B 
Dioxins 

2,3,7,8-Tetrachlorodibenzo-p-dioxin 

Tetrachlorodibenzo-p-dioxins 

1,2,3,4,6,7,8-heptachlorodi benzo-p- 
dioxin 

Heptachlorodi benzo-p-dioxins 

Octachlorodibenzo-p-dioxin 

Furans 

2,3,7,8-Tetrachlorodibenzofuran 

Teuachlorodi benzofurans 

1,2,3.7,8-pentachlorodi benzofuran 

2,3,4,7,8-pentachlorodibenzofuran 

Pentachlorodi benzofurans 

Hexachlorodibenzofurans 

Heptachlorodi benzofurans B Octachlorodi benzofuran 

Semivolatile Organic Compounds 

1 ,2,4-Tri chlorobenzene 

2,4-Dimethylphenol 

2,6-Dinitrotoluene 

2-Chlorophenol 

4-Methylphenol 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo(k)fluoranthene 

Carbazole 

Chry sene 

X 

X 
X 

X 

X 

X 

X 

X 

x .  
X 

X 

X 

X 

X 

X 

X 

x 

X 

X 

X 

X X 

X X 

X X 

X X 

X X 

X 

X X 

X 

X 

X 

X 

X 

X 

X 

X 

PGH\OUS-R1\D-Ol-94-7\Jnaunr). 13. 1995 9:49nm 
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TABLE A.2-15 (Continued) 

Par am e te r 
Surface Subsurface Surface 

Groundwate? Soil Soil Water' Sediment' 

Di-n-octylphthalate 

Dibenzo(a,h)anthracene 

Di benzofuran 

Fluoranthene 

Indeno( 1,2,3-~d)pyrene 

N -N i troso-di-n-propy lamine 

N-Nitrosodipheny lamine 

Pentachlorophenol 

Phenanthrene 

Pyrene 

Tributyl phosphate 

Bis(2-ethylhexy1)phthalate 

Miscellaneous Parameters 

Cyanide 

Nitrate 

Nitrite 

Ammonia 

Fluoride 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X X X 

X 

X X X 

X X X 

X X 

X X 

X X 

X 

X 

X X 

'In addition to the chemicals listed herein, alpha chlordane, 'bis(2-chloroisopropyl)ether, 
bromodichloromethane, bromomethane, 3,3'-dichlorobenzidine and 4-nitroaniline were selected as 
CPCs through groundwater and surface water modeling. 

bThe organic constituents of potential concern for  groundwater were selected based on a review of 
the Operable Unit 5 groundwater data regardless of source or date of sample collection. However, as 
detailed in Section A.3, both monitoring well location and date of sample collection were considered 
in the selection of data f o r  quantitative risk analysis. COPCs for  the baseline risk assessment are 
idenhyed on an "area of concern" basis in the Appendix A . N  tables. 

'The organic constituents of potential concern fo r  surface waterlsediment were selected, 
conservatively, based on a review of data available for Paddys Run, the Great Miami River, and 
associated drainages (some of which are not in Operable Unit 5 proper or to which the potential f o r  
exposure is extremely limited). However, as detailed in Section A.3, both sampling location and date 
of sample collection were considered in the selection of data f o r  quantitative risk assessment. COPCs 
f o r  the baseline risk assessment are identiJied on an "area of concern" basis in the Appendix A . N  
tables. 
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The fenceline 

and off-property risk evaluation areas for the future land-use scenario are listed below: 

Off-ProDertv Risk Evaluation Areas for Future Land-Use Scenarios 

Northern boundary 
Southern boundary 
Eastern boundary 
Western boundary 
Northeast corner of FEMP 
Southeast corner of FEMP 
Well 2071 
Well 2119 
Well near GMR 
Great Miami River - confluence with Paddys Run 

The fenceline areas and northeast and southeast corner receptors are the same as those specified for 

the current land use scenarios. Additionally, three off-property discrete receptor locations 

(Well 2071, Well 21 19, Well near GMR) downgradient and downwind of the site are evaluated. 

F 

Sections A.3.2.1 through A.3.2.4 describe the elements of the conceptual site model in detail. At the 

end of Section A.3.2.4, a summary table presents a matrix of the conceptual model's exposure 

pathways and receptors that will be carried through the quantitative risk assessment. The matrix 

presents exposure pathways and receptors separately for each of the four land-use scenarios. A 

summary of quantitative risk results are presented in Section A.5.0 of the risk assessment. 

A.3.2. I CPCs in Environmental Media 

Surface Water and Sediment 

Surface water and sediments were sampled during the RI/FS field sampling programs to examine 

contaminant concentrations in drainages that transport surface water runoff from the FEMP to 

potential offsite receptors. The major drainages, are 

the 

Miami River. Organic contaminants detected in surface water and sediments and selected as CPCs 

were identified in Section A.2. Metals and radiologicals selected as CPCs on the basis of a 

comparison to background are presented in Attachment A.IV. 

the pilot plant drainage ditch, Paddys Run. and the Great 

arely runs except whe 

1 . 7  

008%%,1 
I .  

" I  

PGH\OU-S-RI\D-O~-~~-~\JI~U~I~ 12. 1995 12:s I PUI A.3-18 

3 

4 

5 

6 

7 

n 
9 

I O  

I 1  

12 

13 

14 

IS 

16 

17 

I b  

1' 

x 

2: 

i 2 

2 

. 2  

? 



77 

B 
77 

FEMP-OSRI-5 FINAL 
, January 13, 1995 

' 1 , -  L-- 6 4 1 8  

The Pilot Plant drainage ditch originates on site and drains into Paddys Run onsite, just south of the 

K-65 silos. Contaminants present in the Pilot Plant drainage ditch include radionuclides @articularly 

uranium), organic compounds, and inorganics. 
. 

Paddys Run flows into the Great Miami River. Elevated levels of uranium, radium, and thorium 

isotopes have been detected in the surface water of Paddys Run. Sediments in stretches of Paddys 

Run that are on site show above-background levels of uranium; uranium concentrations in off- 

property sediments are similar to background levels. 

Section 4.0 of the RJ report, Paddys Run is currently considered to contribute minimal contamination 

from the FEMP to the Great Miami River. 
\ 

The Great Miami River is the primary drainage feature in the vicinity of the FEMP. The Great 

108 Miami River receives a steady flow of contaminated water in the form of effluent from'the FEMP via 

the outfall line. 

However, these levels decrease rapidly downstream. 

of the outfall. The most recent data suggest that surface water 

and sediments in the Great Miami River have been minimally affected, due to dilution upon entry into 

the river. 
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Perched Groundwater 

Perched groundwater has been characterized at more than 260 Type 1 monitoring well locations. The 

RI/FS field sampling has revealed the presence of seven broadly contaminated areas where multiple 

contaminants (radionuclides, organics, and inorganics) are present above background concentrations in 

the perched groundwater: 

Production area (Area I Plume) 
Sewage treatment plant area (Area I1 Plume) 
Operable Unit 2 South Field/fly ash pile area (Area I11 Plume) 
Operable Unit 4 K-65 silos area (Area IV Plume) 
Operable Unit 1 waste pitloperable Unit 2 solid waste landfill area (Area V Plume) 
Fire training area (Area VI Plume) 
Operable Unit 2 lime sludge pond area (Area VI1 Plume) 

78 Figure 4-92 (Section 4 in Volume I) depicts the location of perched groundwater contamination 
areas I through WI. Figure 4-79 depicts uranium concentrations in these seven areas as well as 
the remainder of the site. 

With the possible exception of the eastern edge of the Area I1 plume in the sewage treatment plant 

area, none of the seven perched groundwater plumes extend off site. However, further migration of 

the Area I1 plume eastward is not anticipated, as the direction of perched groundwater flow is 

westward in the vicinity of the sewage treatment plant. (Further discussion is provided in 

Section' 4.0.) CPCs detected in the perched water underlying the production area and the sewage 
treatment plant are presented in Attachment A.IV. 

Great Miami Aauifer Groundwater 

The groundwater in the Great Miami Aquifer has been characterized at more than 320 Types 2, 3 

and 4 monitoring well locations. The RI/FS field sampling has revealed the presence of six distinct 

plumes in the Great Miami Aquifer that each result from discrete points of contaminant entry into the 

aquifer. These entry points are found at locations where the glacial overburden is thin or absent and 

site contaminants are available for infiltration. 

78 

109 Uranium-238, -2351236, and -234, and some inorganic contaminants were detected in most of the 
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D 5 

The six identified plumes and their accompanying source relationships are as follows: 
2 

Waste Storage Area A Plume: This plume results from the direct infiltration of leachate from . 3 

areas in the Operable Unit 1 waste pits. Contaminants move eastward from the point of entry. 4 

Waste Storage Area B Plume: This plume originates from the infiltration of contaminated 
surface water runoff through the Paddys Run streambed south of the Operable Unit 1 waste pits. 
Contaminants move southeastward from the point of entry. 

Plant 6 Area Plume: This plume results from the entry of contaminated perched groundwater 
into the Great Miami Aquifer in the vicinity of Plant 6. Contaminants move eastward from the 
point of entry. 

South Plume A: This plume originates as infiltration that occurs adjacent to and beneath the 
Operable Unit 2 southfield and fly ash pile waste units. Contaminants flow eastward from the 
source area to a point where it is commingled with South Plume B. 

South Plume B: This plume results from infiltration that occurred from the surface water in the 
SSOD and Paddys Run. Contaminants move eastward in the northern portion of South Plume 
B, and southeastward in the southern portion of South Plume B. At its southern margin, South 
Plume B is commingled with the Paddys Run Road Site (PRRS) plume. 

South Plume C: This plume originated as contaminated surface water flow of Paddys Run south 
of South Plume B. Contaminants move southeastward away from Paddys Run. South Plume 
C is also commingled with the PRRS plume. 

Figure 4-95 (Section 4 in Volume I )  is a schemutic depiction of the major FEMP and P&RS plumes 78 
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in the Great Miami Aquifer. 
while Figure 4-93 shows uranium concentrations in the various plumes. 

Figure 4-95 also shows the sources/pathways for each of the plumes 28 

29 D 30 

South Plume B, South Plume C, and the western margins of the Waste Storage Area A and B Plumes 

extend off site. CPCs detected in GMA 

31 

The Plant 6 Area Plume and South Plume A remain on site. 32 

fenceline monitoring wells and off-property South Plume wells north of the Paddys Run Road Site 

Industries are presented in Attachment A N .  

33 

34 

Soil Within the Former Production Area 

35 

36 

110 Surface and subsurface soils within the former production area were sampled during the RI/FS field 37 

sampling programs and other programs 3p. 

34 

40 

concentrations of uranium isotopes are prevalent in surface soil across the former production area and 

also detected within the former processing areas. The occurrence of these other constituents was 

generally more localized and encompassed within areas exhibiting above-background concentrations of 

41 

portions of the administrative and laboratory areas. Other radiological and chemical constituents were 42 

, 43 

44 

uranium. Figures in Attachment A.IV profile the representative concentrations of several radionuclides 45 

w 
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and metals detected in on-property surface soil at concentrations exceeding background. CPC in soil of 

the designated current and future risk evaluation areas are presented in Attachment A.IV. 

Soil Outside the FEMP Propertv 
Surface and subsurface soils outside the FEMP were sampled to determine whether radionuclides had 

been released into the surrounding soil. Elevated radionuclide levels were found predominantly in the 

0- to 0.167-foot samples. Radionuclide levels decreased significantly with depth, indicating 

contamination is limited to the surface soil. 

Isolated higher concentrations of uranium were found primarily along the north and east property 
boundary and the outfall line. The probable source for the elevated levels of uranium is airborne 

contaminants from sources within the FEMP. 

Subsurface contamination for radionuclides is found primarily along the outfall line, located to the east of 
the FEMP. Two potential sources are leakage from the old outfall pipeline in the untested section near 

Manhole 181 and/or phosphate fertilizers, which are known to contain uranium and thorium. 

A.3.2.2 Release Mechanisms 

Chemicals and radionuclides may be released to the environment by a number of processes referred to as 
release mechanisms in this report. The release mechanisms of interest may change under different land- 

use assumptions and are affected by the passage of time. 

Release-mechanism influences are considered by evaluating current and future land-use scenarios. The 

first scenario, called the current land-use scenario, reflects the physical state of the operable unit as it 

exists today. The second, or future land-use scenario, considers the potential changes that may occur on 

the operable unit over time. These two source-term scenarios bound the range of types and relative 

magnitudes of releases reasonably expected to occur within the defined boundaries of Operable Unit 5. 

A.3.2.2.1 Potential Release Mechanisms Under Current Land Use 

The current land-use scenario considers the types of environmental releases reasonably expected to occur 

under two types of access control: with access controls and without access controls. As stated 
previously, current land use with access controls assumes that access restrictions and engineering controls 

QOOab%5 
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-: 'ar &4-L?8 
In contrast, the groundskeeper receptor is assumed to have access to all sections of the production i 

area in the course of hisher duties. Also, off-property residential receptors (the off-property user of 

the Great Miami River, off-property residential receptors) are evaluated for this scenario. 

2 

The 3 

receptor exposure scenarios included in the Operable Unit 5 conceptual model include: 
B 4 

79 
79 

Trespassing Youth Receptor - This hypothetical exposure considers the risk incurred by a 
trespassing youth in all areas of the FEMP except the production area (Areas 1-4). 
Exposure routes include: 

- Inhalation of fugitive dust, volatiles, and gases 

- Incidental ingestion of, direct radiation exposure from, and dermal contact with 
contaminated soil and sediment 

- Incidental ingestion of and dermal contact with surface waters of Paddys Run and 
on-site surface drainage ditches 

Groundskeeper Receptors - This scenario evaluates industrial/occupational exposure to an 
individual. It assumes that non-DOE workers are present on the property. The grounds- 
keepers are full-time employees who work in a plandbuilding in the production area, but 
also maintain fences, cut grass, and perform general security on a regular basis (one day 
per week) in all areas of Operable Unit 5 (including the production area). Exposure 
routes for this receptor include:, 

- 
- Incidental ingestion of soil 
- 
- 

Inhalation of fugitive dust,-volatiles, and radon 

Dermal contact with CPCs in soil 
External radiation exposure from contaminated soil, 

Off-Property Farmer and Child Receptors - This exposure scenario assumes that a farm 
family lives immediately adjacent to or close to the FEMP property boundary (fencelines). 
Exposures to the farm family were evaluated along the four fenceline boundaries of the 
FEMP (north, South, east and west), and at the northeast and southeast corners of the 
FEMP. The farm family is exposed to air, groundwater and soil; however under the 
assumption of access controls (i.e., continued government ownership), it is assumed that 
the farm family would be supplied with bottled water for ingestion. As described in 
Section A.3.2.4.2 under current land use without access controls, the farm family is 

5 

6 

7 

8 

P 

10 

11 

I ?  

13 

14 

15 

16 

17 

16 

I Y  

20 

21 

22 

23 

u 
25 

26 

21 

2R 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

- Inhalation of fugitive dust, volatiles, and gases 47 

- Consumption of farm-produced foodstuffs, including vegetables. meat, and milk 411 
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- 
- 

Dermal contact and inhalation while using groundwater in the home 
Incidental ingestion of, direct radiation exposure from, and dermal contact with 
contaminated soil. 

Off-Property Use of Surface Water from the Great Miami River - This exposure scenario 
assumes that an individual obtains water from the river for either domestic, agricultural, 
or recreational uses, or any combination of the three. This receptor was evaluated at the 
Outfall Effluent Line and the Great Miami River Confluence with Paddys Run. Exposure 
routes evaluated include: 

- 
- 
- 
- 
- 
- Ingestion of drinking water. 

Incidental ingestion of surface water while swimming 
Inhalation of VOCs from use of water in the home 
Dermal contact with surface water 
Ingestion of farm-produced foodstuffs, including vegetables, meat, and milk 
Ingestion of fish caught in the river 

Visitor - This scenario investigates the exposures incurred by the activities of a regular 
visitor to the FEMP site who is not covered by a health and safety or radiation protection 
program. An example of this receptor would be a delivery person making regular 
deliveries to the administration building in the former production .area (Area 1). Exposure 
routes for this receptor include: 

- 
- 

Inhalation of fugitive dust, volatiles, and gases 
External radiation exposure from contaminated soil. 

Consumer of Milk and Meat Products (On-property grazing) - This scenario considers the 
risks associated with off-property use of animal products produced by cattle currently 
grazing on FEMP property (Grazing Areas 1-3). Exposure routes evaluated are: 

- Ingestion of meat 
- Ingestion of milk. 

Off-Property Critical subpopulations - This scenario considers exposure to local school 
children and youths (identified in section A.3.1.10 - grades K through 8 for elementary 
students and grades 9 through 12 for high school students) from potential resuspension of 
soil from the FEMP. The route evaluated is: I 

- Inhalation of fugitive dust, volatiles, and gases. 

A.3.2 .4 .2  Current Land Use Without Access Controls 

In this scenario, no access controls exist, access restrictions at the FEMP site historically provided by 

DOE are assumed to be discontinued by DOE, and the FEMP site is operated by an industrial 

concern other than DOE. In addition, no remedial action of Operable Unit 5 environmental media is 

assumed to have been taken beyond that already accomplished. Under current land use, this 

represents the most conservative scenario for assessing baseline risks. 
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1 

. i p  
87 representative concentrations for soil in FEMP risk areas 1 through 10, the four fenceline areas, and the 

four grazing areas and the northeast and southeast corner of the FEMP. Tables A.3-6 and A.3-7 present 

exposure point concentrations for surface soil for future land use. These concentrations for CPCs in areas 

evaluated under current land use (or a combination of these areas) were used to determine potential risks 

to both current and potential future on-site receptors such as the groundskeeper, the visitor, the 

trespassing youth, the exploring youth, the expanded trespasser, the home builder, and the future 

on-property resident farmer. However, there is a difference in the radiological COPC list for the 

curreni versus future land-use scenarios (e.g., the COPC lists presented in Tables A.3-5 and A.3-7). 

The difference in the current and future radiological COPCs in soil is a f inction of the assumptions 

d e  regarding the equilibrium and the properties of the radiologicals (e.g., the daughter products; 

note the number of daughter products assumed under the current versus the future land-use scenarios). 

For example, based on the existing analytical data, it was not assumed that Pb-210 is currenily in 
equilibrium with radium-224 and its daughter products. (Radium-224 fin equilibrium with five 

daughter products] is evaluated under the current land-use scenario.) Instead, actual analytical data is 

used to determine the representathe concentration of Pb-210 under the current land-use conditions. In  

contrast, it is assumed that Pb-210 is a decay chain product of radium-224 for the evaluation of the 

future land-use scenario. Radium-224 with eight daughter products is considered for the future land- 

use scenario. Radon is also a Ra-224 decay chain product. Because some of the radon will be lost to 

the atmosphere, secular equilibrium between Ra-226 and Pb-210 in soil may not befuIry achieved. 

Table A.3-8 presents exposure point concentrations for subsurface soil for future land use. Representative 
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A.3.3.2 Exposure Point Concentrations of Air 

Airborne concentrations of contaminants from surface soil across Operable Unit 5 were modeled for both 

on- and off-property locations. The model employed to predict the exposure point concentrations assumes 

mass loading (fugitive dust emissions) from surface soil and gas emission (radon) to the air from 

contaminated soil across the FEMP. Only the PM-10 fraction was modeled. Actual deposition rates 

were not modeled for the Operable Unit 5 area, but a default deposition factor was used in the food-chain 

calculations @PA 1991d). The model and parameters for air dispersion are described in Section 5.0 of 

the Operable Unit 5 RI Report. 
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123 Tables A.3-9 to A.3-12 present the on- and off-property air concentrations predicted by the air dispersion 

model. Table A.3-1 l b  presents modeled air concentrations at locations of critical subpopulations off site. 

The modeling results presented in these tables predict radon-222, a noble gas decay product from the 

uranium decay series, at the following levels as indicated: 

pCi/m' 

0.1 6 1.0 > 1  I; 10 > 10 
Southern boundary Grazing Area 1' Northeast area' 

Grazing Area 2' Production area (Areas 1-4) 

Grazing Area 4' 

Northern boundary 

Western boundary 

Eastern boundary 

Area 1 (Production Area) 

3 

4 

8 

0 

10 

Grazing Area 3' 11 

Area 3 (Production Area) I ?  

Area 4 (Production Area) 13 

Area 5 (Fire.Training Area) I4 

Area 7 (Northeast Boundary) IS 

Area 2 (Production Area) Ih 

Area 6 (Sewage Treatment Plant) 
Area 8 (Northwest Boundary) 18 

Area 9 (Waste Pit) I $  

17 

a Area 10 (Southeast, Southwest and Shooting Range) 

123 a Grazing Areas I ,  2, 3, and 4 are basically (but not exclusively) associated with Areas 10, 8, 7, a i d  5 through 

and 5 through 10 are presented in Table A.3-9. The radon levels presetlted in this table for  the grazing areas are 

L. 

10, respectively. (See Figures A.3-3 and A.3-5 for  the location of these areas.) Radoti data for  Areas 7, 8, 9, .- T 

those modeled for  the associated areas a i d  preserlted in Table A.3-9. 2' 

2f 

2' 

The elevated levels of radon arise from the decay of uranium decay products in soil. 2 

2' 

A.3.3.3 ExDosure Point Concentrations for Groundwater 3 

The focus of the Operable Unit 5 baseline risk assessment is the evaluation of current or future risks 

associated with exposure to contaminants in groundwater underlying and downgradient of the FEMP. 

3 

3 

Operable Unit 5 is responsible for the evaluation of perched water outside other source-term operable unit 

boundaries (i.e., Operable Units 1, 2, and 4). The contamination observed in the Great Miami Aquifer is 

also evaluated in the Operable Unit 5 risk assessment. As discussed in Section 4.0 of the Operable Unit  5 

3 

R 

3 

RI Report, site-related contaminants (e.g . uranium-238) have been detected in off-property monitoring 

wells installed to monitor water quality in the Great Miami Aquifer. A few off-property receptors 

3 

3 

(private well owners) are currently supplied bottled water by the DOE because of the off-property 

migration of the uranium contaminant plume. Because of the demonstrated off-property 
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calculated for the off-property monitoring wells in the South Plume. Analytical data available for the 

following wells were used to determine the representative 2Y 

concentration/activities of CPCs: .w 

28 

migration of contaminants, the groundwater exposure pathways are the most critical pathways evaluited in I 

the Operable Unit 5 baseline risk assessment. ' 

2 '  

3 

87 As discussed in the following paragraphs, the representative concentrations determined for  groundwater 

for  the current land-use scenario are based on the currently available analytical data. The radiological 

equilibrium assumptions are the same as those specified f o r  soil under the current land-use scenario. 

The representative concentrations determined fo r  groundwater fo r  the future land-use scenario are 

modeled values. 

4 

5 

b 

7 

Therefore, the evaluation of the current versusjkture Operable Unit 5 off-property 

receptors differs principally in that modeled groundwater contaminant levels (as opposed to measured 

groundwater contarninant concentrations) are used as groundwater exposure point concentrations fo r  

8 

9 

IO 

the future land-use scenario; i.e., there is no actual difference in the land-use assumptions themselves 

when the future off-property receptor is evaluated. The exposure point concentrations for  soil (current 

The modeled 

1 1  

12 

versus future) differ only as a consequence of the radiological equilibrium assumptions. 13 

values fo r  groundwater were determined based on the fate and transport methods presented in 14 

Section 5.0. Specifically, the modeling considered contaminant levels currently existing in the soil and IS 

groundwater @articularly the perched water) as the source term. The migration of the contaminants 16 

from the source term to the groundwater was based on contaminant-specific parameters such as the 

distribution coefficient (the Kd) and the hydrogeological properties of the aquifer underlying and 

17 

18 I 

19 

U) 

21 ~ 

I 

I 

downgradient of the FEMP. The radiological equilibrium assumptions are the same as those specified 

fo r  soil under the future land-use scenario. Consequently, the method used to predict the activities of 

radiologicals in the groundwater is identical to that specified f o r  soil; i.e., radiological equilibrium 

assumptions are the same. However, the contaminant migration is considered using the groundwater 22 

modeling methods presented in Section 5.0. I 
I 

~ 

23 

2A 
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m e  soil ingestion rate is the mass of soil ingested daily by a receptor. The soil ingestion rate of the 

M E  adult farmer estimated for this risk assessment is a site-specific, time-weighted average ingestion 

It is based on ingestion fates for -specific activities performed during the course of the receptor's 

I .  

2 

rate. 
lifetime, and the relative length of time spent engaged in those activities. 

3 B 
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5 
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0.18 g / h y  for  the RME fanner and 

0.12 g/day for  the CT fanner. Table A.3-25 details the calculations and parameters used in the 

derivation of these soil ingestion rates. 

- - - -  

The soil ingestion rates of 0.1 g/day for the groundskeeper, trespassing youth. exploring youth, and 

youth, and adult-aged recreational receptors and 0.2 g/day for the on-property resident child and the child 

recreational receptor are specified by EPA (EPA 1991j, 1993h). It was assumed that all on-property 

receptors received 100 percent of their soil intake from the site. This includes the on-property RME child 

and adult, the on-property CT adult. the groundskeeper, and the home builder. The trespassing child was 

assumed to receive only 25 percent of his daily soil/sediment intake from the site. as only 4 of 16 waking 

hours are spent on property; and the recreational receptors receive a percent of the daily soil intake rates, 

based upon the number of hours spent on the site out of 16 waking hours (DOE 1993e (see Table A.3- 

21b). 

scenarios was selected for the on-property home builder. 

A higher occupational soil ingestion rate (0.48 g/day) as specified in EPA (1991j) for construction 

Because default values specific to sediment are not available, the soil ingestion rate of 0.1 g/day was used 

for evaluating scenarios involving contact with surface waters and hence, sediment. 

adjusted by a fraction ingested (FI), based upon the number of hours spent at the source out of 16 waking 

hours. 

This value was 

A.3.4.6.6 Water Ingestion Rates 

The water ingestion rate is the volume of water drunk daily by a receptor. Generally this intake is from 

drinking water, but may be from incidental ingestion during swimming or wading. 

This assessment uses a drinking water ingestion rate of 2 liters per day for all RME adult receptors and 1 

liter per day for the RME child, as stipulated in EPA (1989a). EPA suggests assuming that the CT adult 

drinks 1.4 liters per day (EPA 1993h). 

The hypothetical Great Miami River user accidentally ingests water while swimming in the river. The 

ingestion rate of this receptor is 0.05 liters per hour of exposure (EPA 1992e). A value slightly less than 

this (0.035 L/hr) was selected for trespassing youth and recreational receptors, who may contact Paddys 
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I14 TABLE A.3-1 
96 

SUMMARY OF EXPOSURE PATHWAYS QUANTITATIVELY EVALUATED IN THE BASELINE RISK ASSESSMENT 

ScenaridReceptoP soils Surface Water Sediment Air Groundwater 

CURRENT LAND WITH/WITHOW ACTIVE ACCESS CONTROLS 
Trespassing Youth/ Incidental ingestion Incidental ingestion of Incidental ingestion Inhalation of VOCs, N Ab 
Exploring Youth of surface soils surface waters (Paddys Run; of sediments gases, and 

Dermal contact with On-site Surface Waters) (Paddys Run, On- particulates 
surface soils Dermal contact with surface site Drainage) 
Direct radiation waters Dermal contact 

with sediments 
Direct radiation _- - _-_ __._______ 

Groundskeeper Incidental ingestion NA NA Inhalation of VOCs, NA 
of surface soils 
Dermal contact with 

gases, and 
particulates 

surface soils 
Direct radiation 

. -.. __ __ _______--- 
Consumer of bleat Ingestion of meat NA NA NA NA 
and Milk Products 

OM‘-Property RME Incidental ingestion NA NA Inhalation of VOCs, Ingestion of drinking water 
Adult Farmer/Child . of surface soils gases, and Inhalation of VOCs and 

and dairy products 
__ _______ _ _ _ _ - ~ -  .. _._ -.. ____-- __ 

(at lenceline and Dermal contact with 
point surface soils 

Direct radiation 

particulates gases 

vegetahles and fruit bathing 
Ingestion of Dermal contact while 

Ingestion of Ingestion of meat Ingeshon of vegetables and 

Ingestion of meat Ingestion of meat and dairy 
vegetables and h i t s  and dairy products fruit 

and dairy products products 
- . - _________ _-______ 

n 

2 w  
f 
8 -. 

flT 3 ?  



. .. 
,. TABLE A.3-1 (Continued) 

Scenario/ReceptoP soils Surface Water Sediment Air I Groundwater 

Incidental ingestion while N A  N A  N A  Off-Property User of 
Surface Water from 
the Great Rliami 
River 

N A  

... - 

Visitor 

.. . . . . . ._ . - .. . . -- - 
C r itica I 
Su bpopulations 

, ... 

Direct radiation 
exposure from 
contaminated soils 

swimming 

swimming 
Dermal contact while 

' Drinking water ingestion , 
Inhalation of VOCs from 
use of water in the home 
Dermal contact while 
hathing 
Ingestion of vegetaldes and 
fruit 
Ingestion of meat and dairy 
products 
Ingestion of fish 

I 

I 

I ~ - ~ -  - - __. - 
N A  N A  Inhalation of VOCs, N A  

gases, and 
particulates 

I 

-- . _-_  __ .. _. ____ . -.___--- 
N A  N A  N A  Inhalation of VOCs, N A  

I gases, and 
particulates 

_ _  _. . ._ .- _ _  . . __  _ _  . _ _  .. . . . - .. ~ - -  

I .  

I 



JJ 

Surface~water from 
the Great Miami 
River' 

TABLE A.3-1 (Continued) 

Groundwater ScenariolReceptof Soils Surface Water Sediment Air 

__ - - - 
FUTURE LAND USE WITH FEDERAL OWNERSHIP/INSTITUTIONAL CONTROLS 
Off-Propert). Incidental ingestion N A  N A  Inhalation of VOCs, Ingestion of drinking water 
FarmerlChld (at of surface soils gases, and Inhalation of VOCs from 
fenceline and point Dermal contact with particulates home water use 

___ - __ __ ___  - 
~ ---___- __- 

surface soils lngestionof Dermal contact while 
Direct radiation vegetables and fruits bathing 
lneestion of Ingestion of meat Ingestion of vegetables and - 
vegetables and fruit 
Ingestion of meat 

and dairy products fruit 
Ingestion of meat and dairy - 

and dairy products products 
___ _______ ___- 

Recreational Incidental ingestion Incidental ingestion of Incidental ingestion Inhalation of VOCs, N A  
Receptors of soils surface water of sediments gases, and 
-Wildlife reserve Dermal contact with Dermal contact with surface Dermal contact particulates 

-Developed Park Direct radiation Direct radiation 

Groundskeeper(s) Incidental ingestion N A  N A  ' Inhalation of fugitive 

water with sediments -Nondeveloped Park soils 

.- __ 
N A  

-__ ____ 

of soils dust, VOCs, and 

soils 
Dermal contact with gases 

Direct radiation - __ __ _____--- 
Off-Property User of N A  Incidental ingestion while N A  N A  N A  

swimming 
Dermal contact while 
swimming 
Drinking water ingestion 
Inhalation of VOCs from 
use o f  water in the home 
Dermal contact while 
bathing 
Ingestion of vegetables and 
fruits 
Ingestion of meat and dairy 
products 
Ingestion of fish 

.. 

q :- 



TABLE A.3-1 (Continued) 

, .' 
I.. . 

a':*, 
I ; A  ScenariolReceptor" soils Surface Water Sediment Air Groundwater 
I 

1 
I 

6?? FUTURE LAND USE WITHOUT FEDERAL OWNERSHIP/INSTITUTION CONTROLS 
_____________ -__ - __ ____ 

Inhalation of VOCs, Ingestion of drinking water 
. a  p :. 2 On-Property Rh4E or 
5 CT Resident Farmer 4 

and On-Property 5 

$ - R M E  Child 
0 

I 0 

0 
I 

rD 0 VI 

0 .J 

!? 

B 
'0 

Incidental ingestion 
of soils 
Dermal contact with 
soils 
Direct radiation 
Ingestion of 
vegetables and fruit 
Ingestion of meat 
and dairy products 

....... .. 
Off-Property Incidental ingestion 
FarmerKhild (at of surface soils 
fenceline and point Dermal contact with 
locations)" surface soils 

Direct irradiation 
Ingestion of 

Ingestion of meat 
vegetables and fruit 

and dairy products 

Construction Worker Incidental ingestion 
(Home Builder) of soils 

.- . ... -.. ... - .._.._ . .- - 

Dermal contact with 

Direct radiation 
soils 

. . . . . . . .  -. . .- . - .- __ . .-. .. __ ... - ... ._ 

.. 

_. ..... 

N A  N A  

0 

gases, and 0 

particulates 
Ingestion of 0 

vegetahles and fruit 
potentially 0 

contaminated by air 
deposition of soil 
particulates 0 

Ingestion of meat 
and dairy products 
from animals grazed 
on lands potentially 
contaminated by air 
deposition of soil 
particulates I 

Dermal contact while 
bathing 
Inhalation of volatiles and 
radon while showering 
Ingestion of vegetables and 
fruit irrigated with 
groundwater 
Ingestion of meat and dairy 
products from animals 
grazed on irrigated lands or 
watered using groundwater 

_________ ...... _____ 
N A  N A  ' Inhalation of VOCs, ! Ingestion of drinking water 

gases and I Inhalation of VOCs and 
particulates ' gases 

and vegetables bathing 

and milk products vegetables 

Ingestion of fruits ~ Dermal contact while 

Ingestions of meat Ingestion of fruits and 

Ingestion of meat and milk 
products 

... __ __-. . . . . . . . . .  --__- 
N A  NA Inhalation of 

particulates, 
voIatiIes, and gases ' 

........... - ....... . 
I ... .......... '1 - -- -. 

i 

~ 

.- 

I 

I 

I 
i 
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9 TABLE A.3-1 (Continued) 

r 
T! 
P bNot applicable. 0 
& 
9 
$ 
t 
9 

"Receptors which are presented in bold are plausible for the "current land use without active access controls" scenario. However, these receptors will have the same risks 
as those predicted for the "current land use with access control" scenario. 

T h e  off-property user o f  surface water from the Great Miami river is also a plausible receptor for the "future land use without Federal ownershiplinstitutional controls." 
However, this receptor will have the same risks as those predicted for the "future land use with Federal ownershiplinstitutional controls." 
T h e  off-property farmer and child are evaluated at several locations surrounding the FEMP. Direct soil pathways will only be evaluated at fenceline locations and not at 
off-site point locations not adjacent to the FEMP. However other pathways Listed are evaluated at both fenceline and off-site point locations. 
'It is assumed that under the assumption of access controls (i.e., continued government ownership), the farm family would be supplied with bottled water for ingestion. - L 

I 

ro ro 



TABLE A.3-2A 
I 
I POTENTIAL RECEPTOR LOCATIONS/AREAS/EXPOSURE POINTS 

CURRENT SITE CONDITIONS. LAND USE - WITH ACCESS CONTROLS ...... i _ _  ! * 

Receptor Location/Area/Exposure Points Data I Evaluated' 
I4 

Off-Property Resident FarmerlChild Agricultural areas exist to the northwest, south, east, and 
west of the FEMP property boundary. A forested area 
exists to the northeast of the site. Private wells are located 
in proximity o f  the FEMP property line. Particular 
emphasis was placed on gathering information from soils 
and weils located downgradient of the site. 

RME Receptor LocationslAreas: 

- 
- 

Rurallagricultural area along eastern fenceline of site. 
Rurallagricultural area along southern fenceline of  the 
site. 
RuraVagriculturaf area along northern fenceline of the 
site (this area is of lesser importance as it is generally 
upgradient of the general groundwater flow direction) 
Rurallagricultural area along western fenceline of site. 
Rurallagricultural area at the northeast corner of site. 
Rurallagricultural area at the southeast comer of site. 

- 

- 
- 
- 

Modeled air concentrations. 

Measured concentrktions (95 % upper confidence 
limit [UCL]) in soils: 
I )  
2) Offsite South Plume soils. 
3) 
4) 
5 )  
6 )  

Soils along eastern boundary of site. 

Soils along ncjrthern boundary of the site. 
Soils along wdstern boundary of site. 
Soils at northeast comer of site. 
Soils at southeast corner of site. 

Measured contaminant concentrations 
1 

(95 % UCL) in grohndwater (1  993 data 
whenever possible): 
1) 
2) Offsite South Plume wells. 
3) Wells along northern border. 
4) Wells along western border. 
5 )  
6) 

I 

Wells along eastern boundary of the site. 

I Well at northyastern corner of site. 
Well at southeastern corner of site. 

-- - . . .... .___.I __---___ I__- __ 

* Consumer of Meat and Milk Products * Grazing areas (No. 1,  No. 2, No. 3) exist (within the FEMP 
property boundary) to the northwest, northeast, south and 

use these areas for grazing dairy cattle. 

* hleasured concentr;ations (95 % UCL) in soils in 
each of the three current grazing areas 

west of the FEMP production area. Off-property farmers (No. 1-3). 
I 

Measured concen$ations in the surface waters 
of the SSOD and eaddys Run will also be 
evaluated. ! 

I 
I 

____-- 
! 

..................................... ____ __. 

I 



z TABLE A.3-12 (Continued) 
2 
C r 5 Southern Eastern Northern Western Northeast Southeast . At Well At Well Near the 
7 Constituents Fenceline Fenceline Fenceline Fenceline of FEMP of FEMP 207 1 21 I9 GMR 0 
.b e 
g 
E 
? 

2 nickel 

selenium 
L 

silver u - - z 

f uranium-total 

thallium Ln 
0 

vanadium 

zinc 

1.9E-08 

8.OE-10 

6.4E-09 

2.4E- I O  

1.6E-06 

2.1 E-08 

l.IE-07 

6.8E-08 

1.7E-09 

2.0E-08 

9. I E- IO 

5.1 E-06 

.7.OE-08 

4.8E-07 

2.9E-08 2.2E-08 4.7E-08 2.9E-08 3.3E-08 3.6E-08 6.2E-10 

1.1E-09 7.3E-10 1.6E-09 I .OE-09 1 .OE-09 1 . 1  E-09 2. I E-I I 

I .OE-08 7.6E-09 1.5E-08 I.IE-08 I.0E-08 1.2E-08 2.OE-10 

4.9E-10 3.OE-10 7.3E-10 3.9E-10 4.6E-IO 4.8E-IO 8.7E-12 

1.3E-06 9.3E-07 2.6E-06 2.0E-06 2.4E-06 3.0E-06 4.8E-08 

2.9E-08 2.0E-08 4.8E48 3.3E-08 3.4E-08 3.8E-08 6.4E-10 

3.1 E-07 1 . 1  E-07 4.9E-07 1.6E-07 2.6E-07 2.2E-07 4.5E-09 

'Exposure point concentrations/activities are modeled concentrations/activities per methodology presented in Section 5 and Appendix F. 

d . - -  
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TABLE A.3-13 

SUMMARY OF EXPOSURE POINT CONCENTRATIONS FOR GROUNDWATER 

i 

OFT-PROPERTY, CURRENT LAND USE' 

Constituents 
Southeast 

Fencelineb Fencelineb of FEMPb of FEMP 
Western Northeast Eastern Northern Southern 

Fencelineb Fencelineb 

Organic Chemicals 
I ,  1 -dichloroethane 
1 , l  -dichloroethene 
1 , l  , I  -trichloroethane 
1,2-dichloroethene 
1,2-dichloroethane 
2-Butanone 
acetone 

(pCi/L) 
N D  

2 .20E+W 
N D  
N D  

N D  
3.00E-01'*g 
2.5OE+W 

N D  

2 .50E+W 
N D  

2.40E + 00' 

(mg/L) 
N D  
N D  
N D  

N D  
N D  

2.60E-02' 
8.00E-03' 

(pCi/L) 
N D  

I .SOE+W 
3 .90E+W 

N D  

N D  
I . 49E+W 
1.30E+W 
4.8 I E-01' 

3 .40E+W 
N D  

3 .80E+W 

( m g m  
N D  
N D  
N D  

N D  
N D  
N D  

2.00E-03' 

L 

(pCi/L) 
2 .50E+W 
3.20E + 00' 

4.40E + 00; 
5.69E+W 

2.44E + O  I'  
5.85E + 00' 
2.13E+00' 
2 .70E+W 

I .04E+02' 
3 .60E+W 
I .04E+02' 

(mgW 
5.80E-02' 
1 .  IOE-O1g 

I .00E-02' 
4.00E-03' 
3. IOE-01' 

N D  
5.00E-03' 

(pCi/L) 
N D  

2 .30E+W 
N D  
N D  

N D  

1 . 6 0 E f W  
4.OE-01' 

N D  

2 .10E+W 

N D  
I . 80E+W 

(mg/L) 
N D  
N D  
N D  

N D  
N D  
N D  
N D  

(pCilL) 
N A  

I ' N A  
N A  
N A  

N A  
N A  

' N A  
N A  

N A  
N A  

j N A  

(mg/L) 
N A  
N A  
N A  

N A  
N A  
N D  

I NA 
I 

I 

(pCi/L) 
N D  

1.20E+OOB 
N D  
N D  

N D  

6 .OOE-O I' 
7.00E-01' 
3.00E-01' 
6.00E-01' 

N D  
7.00E-OIg 

(mg/L) 
N D  
N D  
N D  

N D  
N D  
N D  
N D  

a 



2 TABLE A.3-13 (Continued) 

'p Eastern Northern Southern Western Northeast 
Constituents Fencelineb Fencelineb Fencelineb Fencelineh of FEMPb 5 

P 
0 

3 C - 
Southeast 
of FEMP - 

iY bis(2-ethyl hexy1)phthalate 

E 
5 
.;! chloroform 

- ro di-N-butylphthalate 

N methylene chloride 
Y 

toluene 

trichloroethene 

carbon disulfide : 
- - 
v) VI 

V 
E 

Inorganics 
aluminum 

antimony 

arsenic. 

barium 

beryllium 

cadmium 

chromium 

cobalt 

copper 

cyanide 

lead 

magnesium 
$; ',"; > .  manganese 
m C. .- 

mercury hd : a --..- 
@ .I: molybdenum 

N D  

5.00E-03' 
N D  

5.60E-02' 

N D  

8.00E-03 
9 .00E-03' 

(mgW 
1.50E-01' 

N D  

2.76E02g 
6.2 I E-0 1' 
2.00E-03' 
1.97E-02' 
3.70E-02' 
9.00E-03' 
6.30E-03' 

ND 

2.80E-03' 
' 4.80E+OlC 

4.50E-I' 
7.00E-049 

N D  

N D  

N D  

N D  

ND 

N D  

N D  

N D  

(mg/L) 
1.17E-01g 
4.40E-02' 
1.56E-01' 
8.20E-0 I' 

N D  
6.50E-039 

3.53E-02': 
N D  

1.43E-02' 
ND 

3.30E-03' 
584E+OIg 
1.31E-01': 

N D  
4.50E-02' 

1.00E-03' 

N D  

2.906-02 
2 .OOE-03' 

N D  
N D  

3.40E-02' 

(mg/L) 
1.56E+01' 
3.1 OE-029 
3.10E-01' 
2.75E-01 ' 

N D  

2.85E-02' 
I .5 I E-0 I '  
4.36E-02' 
6.O4E-02' 

5.50E-02g 
2. 40E-02R 
5.70E+O 1 ' 
6.13E+W 

I .50E-03' 
3.50E-02' 

N D  

N D  

N D  

I .00E-02' 
1.00E-03' 

N D  

N D  

(mg/L) 
N D  

N D  

1 .50E02g 
1 .77E-01R 

N D  

2.20E-03' 
2.00E-02 

N D  

3.54E-02': 
N D  

2.20E-029 
3.73E - O l d  
3.40E-01' 

N D  
N D  

N A  

NA 

NA 

N D  

NA 

NA 

N A  

(mg/L) 
NA 

N A  

NA 

NA 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
NA 

N D  

N D  

N D  

N D  

N D  

N D  

N D  

J 

( m g m  
N D  

N D  

N D  

9.07E-02' 
N D  

3.40E-03' 
7.32E-02' 

N D  

7.'l OE-03' 

N D  

N D  

3.13E+OIg 
2.97E-0 I '  

-. N D  
N D  f - w  

e3 
b 
Q 
00 
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L -  A 

r" .-: Q TABLE A.3-13 (Continued) 
_ .  
i." - z u  

7 ? Q  Eastern Northern Southern Western 
0 '-: P Constituents Fence1 ineb Fencelineb Fencelineb Fencelineb of FEMPb o f F E M P  ; 

Northeast Sou theas t 

e. I &J nickel 2.20E026 2.22E-02' 2.91 E-02' 5.14E-02' I NA 6.50E-02' 
4 s' selenium 
5 
4 silver 
I uranium-total 
s 
!? vanadium 
3 

- I 
e 

zinc '0 
E 

General Chemistries 
ammonia 

fluoride 

6.70E-03' 
I .70€-02g 
6.50E-03' 
2.60E-028 
2.78E-0 1' 

I .60E03B 
2.90E-02' 
1.58E-03' 

1 .88E02g 
ND 

2.20E-03' 

I .96€-02' 
5.21E-01' 
2.95 E-02' 
9.80E-02* 

(mg/L) 
3.20E-0 1 

3 .09E-0IC 

1 '. 20E-03' 

3.10E-03' 
6.60E-03' 
3.80E-03' 
1 .85E-01g 

(mg/L) 
3.90E+W 
5.32E-0 I' 

NA 

, NA 
NA 

' NA 

NA 

NA 
I NA 

2.80E-03' 
ND 

9. WE-04' 
ND 

5.00E-03' 

nitrate 1.70E-0 I' 2.30E-01' 7.48 E -k OOd 6 .87E+W NA 2.28E+ 008 

sulfate 2.42E+02' I .70E+01g 1.02E+02" 1 .40E+02d NA 9.30E+ 0 1' 

'Detailed summary statistics are presented in Tables A.IV-41, -42, -43, -44, -47, -48, -49, -50, -51, -52, -53, and -56. 
%e maximum representative concentration of the Types 2, 3,  and 4 wells was used as the exposure point concentration for that area of concern. No 
acceptable remedial investigation monitoring well data are available for the "Northeast of FEMP" location. 
"Shaded values were at or below background levels. 
9 5  percent upper confidence limit (UCL) - Statistical analysis indicates that the data are normally distributed. 
'95 percent upper confidence limit (UCL) - Statistical analysis indicates that data are log-normally distributed. 
'95th percentile activitylconcentration - the distribution of the data is undefined. 
'Maximum detected activity/concentration because the 95 percent UCL or 95th percentile value is greater than the maximum concentration, or the 
number of samples (or locations) analyzed is less than or q u a l  to six. 
bNo acceptable RJ monitoring well data are available for this exposure point location. 
N D  Not detected 
NA Not analyzed 

I 

n rn 
3 

F g  
3s  
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TABLE A.3-14 

SUMMARY OF EXPOSURE POINT CONCENTRATIONS FOR GROUNDWATERa 
ON-PROPERTY, FUTURE LAND USE" 

Perched GW 
Production Northwest Northeast Southeast Southwest Waste Pit Trap Range Production 

Constituents Areab Areab Areab Areab Areah Areab Areab Areac 

Organic Chemicals 

I ,  1 -dichloroethane 

I ,  1 -dichloroethene 

1 ,  I ,  I-trichloroethane 

I ,  1.2-trichloroethane 

1 ,2-dich loroethene 

(pCi/L) 

5.8E-02 

NA 

NA 

3.2ES00 

3.3E-01 

3.3E+03 

NA 

NA 

9.4E + 02  

4.3E+01 

9.2E +02 

(pCi/L) 

2.4E-03 

NA 

NA 

3.3E+00 

1 .4E-04 

1.2E+02 

NA 

NA 

2.2E+00 

9.9E-02 

2. IE+00 

(pCi/L) 

2.OE-02 

NA 

NA 

3.3E+00 

8.1 E-03 

1.lE+03 

NA 

NA 

5.OE+ 02' 

2.3E+01 

4.98+02 

(pCi/L) 

6. I E-01 

NA 

NA 

I .6E+01 

1.4E+Ol 

6.8E+ 03 

NA 

NA 

3.lE+03 

1.4E+02 

3.OE+03 

(pCi/L) 

4.8E-01 

NA 

NA 

1.4E+01 

9.OE+ 00 

4.8E+03 

NA 

NA 

2. IE+03 

9.8E+01 

2. I E+03 

(pCi/L) 

2.5E-01 

NA 

NA 

1.2E+01 

3.3E+00 

3.3E+02 

N A  

NA 

5.8E+OI 

2.6E+00 

5 . 7 E + O I  

(pCi/L) 

6. IE-01 

NA 

NA 

I .6E+01 

1.4E+01 

6.8E+03 

NA 

NA 

3. IE+03 

1.4E+02 

3.OE+03 

(pCilL) 

2.OE+00g 

9.1E-Olg 

5.1 E-O Ig 

2.1 E+OOe 

3.5E+00f 

2 .OE + 03 f 

I .8E+00e 

4.OE+00f 

1 . 1  E+04f 

1.3E+03e 

I .3E+04e 

NA NA NA NA N A  N A  NA I .OE-O3g 

NA NA N A  NA NA NA NA 6.8E-02f 
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' 8478.  
5 evaluated. In most cases, uranium is the primary contributor to noncarcinogenic risk. Risk 1 

associated with CPC concentrations in sediment in the waste pit, southeast, and southwest areas 

predominate. The primary exposure pathway contributing to risk is dermal exposure to CPS in 

sediments. 

areas is attributable to CPCs in soil. 

2 

3 

However, the majority of the risk in the production area and the northeast and northwest 4 

B 
3 

6 

A S . 3 . 3  Off-Prooertv Farmer 7 

Table AS-1 1 summarizes risks for the off-property farmer receptor considered under future land use 8 

with and without access controls. As a result of the migration of groundwater contaminants, 9 

exposure-point concentrations for groundwater are modeled values. Consistent with the off-property 

farmer evaluated under the current land-use scenario, the areas undergoing evaluation include the 

northern, southern, western, and eastern fencelines of Operable Unit 5. In addition, several 

off-property locations beyond the fencelines were evaluated to reflect possible future development. 

The following additional fenceline and the off-property receptor locations were included in the risk 

analysis of the off-property farmer for the future land-use scenario: 1) the northeast corner of the 

FEMP, 2) the southeast corner of the FEMP, 3) off-property Well 2071, 4) off-property Well 2119, 

and 5) an off-property receptor location near the Great Miami River. 

B Media considered for exposure assessment to this receptor are: 

Soil at the property boundary 
Air at the property boundary 
Groundwater at the property boundary 

It should be noted that the evaluation of the hypothetical receptors at the off-property well locations 

did not include an evaluation of soil exposures. Validated RI/FS soil data are not available for these 

locations. However, unvalidated analytical data are available for off-property soil. These data were 

discussed in Section 4.0. Risk contours based on validated and nonvalidated data are presented in 

Section A.7.0 of the RI report (Figures A.7-1 through A.7-6). Modeled air and groundwater 

concentrations were used to assess risk at these receptor locations. 

10 

11 

12 

13 

14 

15 

.16 

17 

18 

19 

20 

21 

22 

23 

24 

2.5 

26 

27 

28 

29 

DO 

31 

The total carcinogenic risk to the .off-property farmer under the future land-use scenario ranged from 

2.3 x I O 3  for the hypothetical receptor at the eastern fenceline to 1 .O x lo" for the hypothetical 

receptor near the Great Miami River. Risk associated with CPCs in groundwater predominate for 

32 

71 

34 

B 
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143 

receptors at the southern fenceline, the southeast corner of the FEMP, and the selected off-property 

well locations. Risk associated with CPCs in groundwater ahd soil at the eastern fenceline exceed 

1 x lo3. Risks associated with CPCs in soil predominate for hypothetical receptors at the northern 

and western fencelines and the northeast corner of the FEMP. (No change w& assumed for CPC 

representative concentrations in soil. However, radiological decay is taken into account in the 

determination of appropriate cancer slope factors for risk analysis.) The distribution of risk changed 

significantly for air and groundwater based on future modeled concentrations when compared to 

concentrations evaluated under the current land-use scenario. Risks to the RME farmer in the future 

scenario significantly increase for radionuclides in groundwater. The principal carcinogenic CPCs 

contributing to risk are the isotopes of uranium, thorium, and radium; cesium-137, technetium-99, 

arsenic, beryllium, strontium-90, bis(2-chloroisopropy1)ether~ and the carcinogenic PAHs. 

HIS for this receptor ranged from 37 for the receptor at the eastern fenceline to 3.1 x IO2 for the 

hypothetical receptor at off-property well Location 207 1 . Uranium, zinc, cyanide, magnesium, 

4-methyl phenol, and manganese are dominant chemical toxicants. HIS associated with CPCs in soil 

are the same as those developed for the current land-use scenario. 

HIS for air also 

change for the future land-use scenario because it is assumed that the on-property vegetative cover has 

decreased to 50 percent (i.e., the on-property land use is agricultural). (Risks associated with CPCs 

in air at the eastern fenceline increase when compared to that predicted for the current land-use 

scenario.) 

In summary, carcinogenic risks estimated for the off-property farmer under the future land-use 

scenario were approximately 1 order of magnitude greater than the EPA 10" benchmark when the 

hypothetical receptors at the eastern and southern fenceline and the southeast corner receptor are 

evaluated. The locations evaluated were determined to be RME locations based on existing and 

potential future on- and off-property land use. The calculated risks reflect a conservative analysis for 

exposure to off-site receptors. 

. .  oqoaas 
J' . 

'. PGH\OUS-RI\D-O1-94-7\Jnnuary 11. 1995 4:52pm 
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TABLE A.5 - 19 
SUMMARY OF CANCER RISKS FROM AIR PATHWAY CL 64m3 FOR SENSITIVE SUBPOPULATIONS: A 

GRADE AND HIGH SCHOOL STUDENTS 

St. John’s Ross Middle I- -- Cmsby Morgan Elda 
Consti tu en& School School School School High School 

RADIONUCLIDES 
‘ 3 1 7  I d  2.SE- 16 1.3E-1G 3.1E-16 2.3E-16 1.2E- 16 
NPZ,,.ld- 1.OE-13 2 .E-  14 1.1E- 13 6.9E- 14 4.2E-14 
%a 4.OE- 12 7.4E- 13 3.9E- 12 2.3E-12 1.4E-12 
~219n.o 5.6E-13 1.OE-13 5.E-13 3.4E- 13 2.1E- 13 

1.3E- 11 4.8E- 12 4.3E- 12 R3226.U 8.9E- 12 ME-  13 

2.3E-13 % 2 * 4  5.9E- 13 2.OE- 14 7.1E-13 3.OE- 13 
RUI, 3.OE- 15 1 .OE- 16 2.5E- 15 1.2E-15 8.9E- 1G 
%o. I d  1.3E- 15 4.3E-17 1.SE-15 6.3E- 16 5.OE- 16 
Tcw 1.8E-15 5.8E-16 2.5E-15 1.4E- 1 5 9.OE- 16 
-%*.,d 2.3E-11 1.1E- 11 2.9E- I1 2.1E- 11 1.1E-11 
nl:ILl 2.2E- IU 8.6E- 12 3.OE- 10 1.2E- I O  9.7E- 11 

- b 1 2  1.4E-11 4.6E- 12 1.7E-11 1.1E- I I G.4E- 12 
U*I, 2.E-10 2.OE- 11 2.9E-10 1.4E-10 9.6E- 11 

u:,,, 2.3E-11 3.1E-12 2.4E-11 13E-11 8.4E-12 
u*,.,* 3.OE- 10 GSE- 11 3.2E-10 1.9E-10 1.2E- 10 
Rn::Z+,d 3.4E-09 I.6E-09 8.9E-09 3.4E-OS, 2.6E-OS1 

9.9E-09 3.9E-09 2.9E-09 TOTAL RAD RISK: 4.3E-09 1.E-09 

CHEMICALS 
arsenic B berylliuni 
cadmium 
chromium vi 
nickel 
benzene 
chlorolorni 
methylene chloride 
tetracliloroethene 
trichlo roe then e 
benzo(a)anthracene 
benzo( a)pyrene 
benzo( h)tluoranthene 
benzo(k) tluoranthene 
chrysene 
dihenzo( 3Ji)mth racene 
dieldrin 
uideno( 1.23-cd)pyrene 
bis(2-etliylhexyl)pli thalate 
octachlorodibenzo - p- dioxin 
octachlorodibenm hrm 
clllord aie 
aroclor - 1254 
aroclor- 1260 
4.4-dde 

carbazole 
n - nitrosodipropylamine 

4.4-ddt 

. .. 
n-nitrosodiphenylamie 

TOTAL CKEM RISK: 
TOTAL RISK: 

1.2E- 10 4.3E-12 1.0E-10 4.7E- 11 3.SE- 11 
6.1E-12 2.1E-13 5.9E-12 2.7E- 12 2.OE- 12 
1.9E-11 7.3E - 13 1.8E-11 8.OE- 12 6.2E- 12 
5.3E- 10 
1.3E-11 
1.3E-19 
1.9E-18 
8 . E -  18 
1.lE-11 
6.3E-11 
1.2E-14 
1.3E-13 
1.3E-14 
1.3E- 15 
1.OE-1G 
4.3E- 14 
2 . E -  16 
7.E-  1s 

NA 
3.5E- 16 
1.6E- 16 
1.8E- 17 

NA 
NA 
NA 

2.3E- 17 
NA 
NA 
NA 

7.GE-10 
5.lE-09 

1.9E- 11 
4.E-13 
3.1E-20 
8.5E-20 
1.E-21 
2.1E-21 
6.3E-21 
6.4E- 19 
6.4E-18 
6.4E- 19 
6.4E-20 
6.4E-21 
6.4E- 18 
l .E-17 
6.4E- 19 

NA 
1.6E-16 
1.6E-16 
1.4E-18 

NA 
NA 
NA 

3.6E-19 
NA 
N A  
NA 

2 s -  11 
1BE-OS, 

5.3E- 10 

2.9E-19 
4.3E-18 
1.7E-17 
1.3E-11 
7.6E- 1 1 
2.4E- 14 
2.8E-13 
2.6E- 14 
2.6E- 15 
2.1E- 16 
9.0E- 14 
4.4E- 1G 
I.6E- 14 

NA 
5.7E- 1G 
3.8E-16 
2.GE- 17 

NA 
NA 
NA 

4.7E- 17 
NA 
NA 
NA 

7 s -  !O 
1.E-08 

. 1.2E-11 

N A  - n o t  applicahlec I . C .  in1ialat101i toxicity criteria are not available for this parameter) 

2.4E- 10 
5.E- 12 
l.lE-19 
1.GE-18 
8 . E -  18 
S.1E-12 
3.OE- 11 
1.E-14 
1.3E-13 
l.lE-14 
1.2E-15 
9.OE- 17 
4.OE-14 
2.2E- IG 
7.1E- 15 

N A  
2.5E-16 
1.4E-16 
13E-17 

N A  
N A  
N A  

1.9E-17 
NA 
N A  

1.8E- 10 
43E- 12 
8.4E-20 
1.2E- 18 
3.9E- 18 
4.1E- 12 
2.SE- 11 
6.3E - 1 5 
7.4E- 14 
7.4E-15 
7.1E- 1G 
G.OE- 17 
2.4E- 14 
13E- 16 
4.6E- 1s 

N A  
1.8E- I G  

‘1.1E- 16 
7.9E- 18 

N A  
N A  
N A  

1.4E- 17 
N A  
NA 

N A  ’ NA 
( i 2.6E- IO c 1 ‘ .  

4.3EjL09 i.2E-09 
3 . K -  1p. 
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TABLE A.5-20 
SUMMARY O F  HAZARD QUOTIENTS FROM AIR PATHWAY TO 

CRITICAL SUBPOPULATIONS 

149 . , 

. e : .  (. :. . . *  

Crosby Morgan Elda St. John's Ross Middle I 
- _  . - -  Constituents School School School School High School 

TOXICANTS 
aluminum NA NA NA NA NA 
antimony NA NA NA NA NA 
arsenic NA NA N A  NA * NA 
barium 5.OE-06 1.7E-07 4.8E-06 2.2E-06 3.X-06 
beryllium NA NA NA NA NA 
cadmium NA NA NA NA . NA 
chromium vi NA NA NA NA NA 
cobalt 1.7E-04 6.3E-06 1.7E-04 7.6E-OS 1.3E-04 
copper NA NA NA NA NA 
cyan id e NA NA NA NA NA 
lead NA NA NA NA NA 
magnesium NA NA NA . NA NA 
manganese 3.7E-04 1.3E-05 3.5E-04 1 .GE - 04 2.7E-04 

1.8E-08 mercury 2.3E-08 7.8E- 10 2.4E-08 1.E-08 
molybdenum NA NA NA NA NA 
nickel NA NA NA NA NA 
selenium NA NA ' NA NA NA 
silver NA NA NA NA NA 
thallium NA NA N A  NA NA 
vanadium NA NA NA NA NA 
zinc NA NA NA NA NA 
uraniuni - total NA NA NA 
chloroforni NA NA NA NA 
methylene chloride 4.8E- 14 0.6E- 18 9.6E- 14 4.8E- 14 4.9E- 1 
te trachlome thene NA NA NA NA N A  
bis( 2 -e  thy1 hexyl )phthalate NA NA NA NA NA 
chlordane NA NA NA NA NA 
dieldrin NA NA NA NA NA 

NA P I  

4.4-dd t ' NA NA NA NA NA 
T O T A L  HAZARD INDEX SSE-04 2.OE-OS S.2E-04 2.4E-04 4.OE-04 

NA - not applicable( i.e. inhalation toxicity criteria are not available for this parameter) 
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TABLE A. 5-22 

SUMMARY OF RISK ASSESSMENT RESULTS FOR OPERABLE UNIT 5 
FUTURE LAND USE SCENARIO 

Carcinogenic Risk Results Noncarcinogenic Risk Results 

Predominant CPCs (Cancer 
Percent of ILCR by Source Risk Estimate Greater than Percent of HI by Source Predominant 

Media Summary Results Term and Predominant lxlOd, I X ~ O - ~  and Term and Predominant CPCs(H1 > 
Pathway 1 .O) Comment Uncertainty Pathways lxlo-qa Summary Results Receptor Evaluated 

Groundskeeper in Air, Soil 1. iX10” Approximately 90 percent of Greater than 
Production Area (PA) risk is due to CPCs in soil. 

The primary exposure *Arsenic (s) 
pathway contributing to risk 
is external exposure to 
radiological CPCs in soils. 

1 ~ 1 0 - ~ :  
*C~-137 (s) 

*Beryllium (s) 

Greater than 

*Ra-226 (s) 
*Th-230 (a) 

*Rn-222 (a) 
*U-234 (a) 
*U-238 (a, s j  
*PCBs (s) 
*PAHs (s) 

lxlo-’: 

*U-2351236 (s) 

4.5 At least 98 percent of risk *Uranium (s) None 
is due to CPCs in soil. 

The primary exposure 
pathway contributing to 
risk is dermal contact with 
soil. 

Greater than 
1x104: 
*Th-232 (s) 

- -  

I 



g TABLE A 5 2 2  (Continued) 
5 
8 
!? 
? 

P Carcinogenic Risk Results 
2 
& 

: Media 
5 Receptor Evaluated Pathways 1x10-6y Summary Results Pathway 1 .O) Comment Uncertainty 

e rD Groundskeeper at the Air, Soil 2 . 1 ~ 1 0 ~  (NE) At least 90 percent of risk is Greater than 
VI Northeast (NE) and Waste 8 . 6 ~ 1 0 ~  (WPA) due to CPCs in soil. 1x10-6: 1.5 (NE) is due to CPCs in soil. 
0 Pit (WPA) Areas 
-a The primary exposure *Np-237 (s) The primary exposure 
3 

Noncarcinogenic Risk Results 

Predominant CPCs (Cancer 
Risk Estimate Greater than Predominant 

Summary Results Term and Predominant 1x104, IxlO-’ and Term and Predominant CPCs (HI > 
Percent of ILCR by Source Percent of HI by Source 2 

- 
0 

0.96 (WPA) At least 90 percent of risk None None 
\D 

P 

4 
*Cs-137 (s) 

pathways contributing to 

with and incidental 

pathway contributing to risk 
is external exposure to *U-235/236 (s) risk are dermal contact 
radiological CPCs in soils. 

*U-234 (a) 

*Arsenic (s) 
*Beryllium (s) ingestion of soils. 
*PAHs (s) 
*PCBs (s) 

Groundskeeper at Air, Soil 
Northwest (NW), Southeast 
(SE), Southwest (SW), and 
Trap Range (TR) Area 

1.9x10-’ (NW) 
2.6x10-’ (SE) 
3 . 7 ~ 1 0 - ~  (SW) 
3 . 1 ~ 1 0 ‘ ~  (I’R) 

At least 6 1 percent of risk is 
due to CPCs in soil; for air, 
at least 72 percent of risk in 
air is due to CPCs. 

The primary exposure 
pathway contributing to risk 
in soil is external exposure, 
and the primary exposure 
pathway contributing to risk 
in air is inhalation. 

Greater than 

*Th-230 (a) 
1x10-5: 

*Th-232 (s) 
*U-238 (s) 
*Rn-222 (a) 

Greater than 

*Ra-226 (s) 

Greater than 

lxloJ:  

1x10-6: 
*C~-137 (s) 
*Th-230 (a) 
*U-234 (a) 
*Np-237 (s) 
*U-235/236 (s) 
*U-238 (a) 
*Rn-222 (a) 
*Arsenic (s) 
*Beryllium (s) 

0.34 (Nw) At least 95 percent of risk None 
0.39 (SE) is due to CPCs in soil. 
0.66 (SW) 
0.82 (TR) The primary exposure 

pathway contributing to 
risk is dermal contact. 

-- 

I 

I 

None 



TABLE AS-22 (Continued) 

Carcinogenic Risk Results Noncarcinogenic Risk Results 

Predominant CPCs (Cancer 
Percent of ILCR by Source Risk Estimate Greater than Percent of HI by Source Predominant 

Media Summary Results Term and Predominant 1x104, 1 ~ 1 0 ' ~  and Term and Predominant CPCs (HI > 
Receptor Evaluated Pathways 1 x10-qa Summary Results Pathway 1 .O) Comment Uncertainty 

Recreational User, 
Developed Park, at 
Production Area (PA), 
Northwest (NW), Northeast 
(NE), Southeast (SE), 
Southwest (SW), Waste Pit 
(WPA), and Trap Range 
(TR) Areas, With Access 
Controls 

Air, Soil, Surface 5 . 8 ~ 1 0 - ~  (TR) Estimated for PA, NW, NE, 
Water, Sediment 5 . 9 ~ 1 0 - ~  (NW) WPA, and T R  that the 

4 . 2 ~ 1 0 - ~  (SW) 
5 . 9 ~ 1 0 - ~  (SE) 
8 . 0 ~ 1 0 - ~  (NE) 
3.9~10" (WPA) 
4 . 8 ~ 1 0 ~  (PA) 

majority of risk is due to 
CPCs in soil; estimated for 
SE and SW that the majority 
of risk is due to CPCs in 
surface water and sediment. 

The primary exposure 
pathway contributing to risk 
from soil and sediment is 
external exposure. 

Greater than 
1 x 10-6: 
*Cs-137 (s) 
*Th-230 (a) 
*U-234 (a) 
*Rn-222 (a) 
*Arsenic (s) 
*bis(2-ethylhexyl)phthalate 

*Tetrachloroethene (sw) 
(sw) 

Greater than 
1 x10-5: 
*U-235/236 (s) 
*U-238 (s) 
*PCBs (s) 

0.07 (NW) 
0.17 F R )  
0.33 (NE) 
0.73 (WPA) 
1 .O (PA) 
1.5 (SW) 
1.7 (SE) 

Estimated for PA, NW, 
NE, and TR that the 
majority of risk is due to 
CPCs in soil; estimated for 
SE, SW, and WPA that 
the majority of risk is due 
to CPCs in sediment. 

The primary exposure 
pathway contributing to 
risk from soil and 
sediment is dermal contact. 

*Uranium (sd) *Non-food pathways only 
*HQ for total uranium due to dermal 
contact with sediment 
*Risk due to inhalation of air was 
highest for radionuclide contaminants 
in PA, NE, SE, SW, and TR areas 

External exposure risk for 
radionuclides and chemicals in soil or 
sediment was evident in ILCRs for all 
areas except TR. 
*Risk > = 10-4 was found for Th-232 
in PA for external exposure to soil, 
and Ra-226 in WPA for external 
exposure to soil 

Greater than 

*Ra-226 (s) 
1x10-4: 

*Th-232 (s) 



I 

0 
e 

‘0 W m 

P 

3 
0 4 W 

TABLE AS-22 (Continued) 

Carcinogenic Risk Results Noncarcinogenic Risk Results 

Predominant CPCs (Cancer 
Risk Estimate Greater than Predominant Percent of ILCR by Sourcc Percent of HI by Source 

Media Summary Results Term and Predominant 1x104, IxlO-’ and Term and Predominant CPCs (HI > 
Receptor Evaluated Pathways 1x10-q* Summary Results Pathway 1 .O) Comment Uncertainty 

Recreational User, 
Undeveloped Park, at 
Production Area (PA), 
Northwest (NW), Northeast 
(NE), Southeast (SE), 
Southwest (SW), Waste Pit 
(WPA), and Trap Range 
(TR) Areas, With Access 
Controls 

Air, Soil, Surface, 2 . 6 ~ 1 0 - ~  (TR) Estimated for PA, NW, NE, 
Water, Sediment 3 . 0 ~ 1 0 - ~  (NW) WPA, TR that the majority 

3.6x10-’ (NE) 
3.7~10.’ (SW) 
5 . 7 ~ 1 0 - ~  (SE) 
1 . 8 ~ 1 0 ~  (WPA) 
2 . 3 ~ 1 0 ~  (PA) 

of risk is due to CPCs in 
soil; estimated for SE and 
SW that the majority of risk 
is due to CPCs in sediment. 

The primary exposure 
pathway contributing to risk 
from soil and sediment is 
external exposure. 

Greater than 
1 x 10-6: 
*C~-137 (s) 
*U-235/236 (s) 
*bis(2-ethylhexyl)phthalate 

*Tetrachloroethene (sw) 
(sw) 

Greater than 
1 x10-5: 
*U-238 (s) 
*PCBs (s) 

0.059 (NW) Estimated for PA, NW, *Uranium (sd) 
0.15 (TR) NE and TR that the 
0.28 (NE) majority of risk is due to 
0.69 (WPA) CPCs in soil; estimated for 
0.86 (PA) SE, SW, and WPA that 
1.4 (SW) the majority of risk is due 
1.7 (SE) to CPCs in sediment. 

The primary exposure 
pathway contributing to 
risk in soil and sediment is 
dermal exposure. 

Non-food pathways only 
*HI for total uranium is due to dermal 
contact with sediment 
*Air is a significant pathway for 
radionuclide CPCs in PA 
*Surface water is a significant 
pathway for chemical CPCs in SW, 
SE, and WPA 
.Soil is a significant pathway for 
radionuclide CPCs in all study areas 
*Sediment is a significant pathway for 
radionuclide CPCs in WPA, SW, and 
SE 

Greater than 

*Ra-226 (s) 
1 x 1 0 5  

*Th-232 (5) 
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TABLE AS-22 (Continued) 

~~ 

Receptor 

Carcinogenic Risk Results Noncarcinogenic Risk Results 

Predominant CPCs (Cancer 
Percent of ILCR by Source Risk Estimate Greater than Percent of HI by Source Predominant 

Media Summary Results Term and Predominant lx104, lxlO-' and Term and Predominant CPCs (HI > 
Evaluated Pathways lx lo -qa  Summary Results Pathway 1 .O) Comment Uncertainty 

~~ ~ 

Recreational User, Wildlife Air, Soil, Surface 2 . 2 ~ 1 0 - ~  (TR) The majority of risk Greater than: 0.049 (NW) None None .Nan-food pathways only 
Reserve, at Production Water, Sediment 2 . 6 ~ 1 0 - ~  (NW) estimated for PA, NW, NE, 1 ~ 1 0 ~ ~ :  
Area (PA), Northwest 3.2x10-' (NE) WPA, TR is due to CPCs in *Cs-137 (s) 
(NW), Northeast (NE), 3.7x10-' (SW) soil. The majority of risk *U-235/236 (s) 0.67 (WPA) for radionuclides in PA 
Southeast (SE), Southwest 5.6x10-' (SE) estimated for SE and SW is *bis(2-ethylhexyl)phthalate 0.72 (PA) .Risk due to external exposure to 
(SW), Waste Pit (WPA), 1 .6x104 (WPA) due to CPCs in sediment. (sw) 1.4 (SW) contaminated soil was highest for 
and Trap Range (TR) 2 . 0 ~ 1 0 ~  (PA) *Tetrachloroethene (sw) 1.6 (SE) radionuclides in PA, NE, and WPA 
Areas, With Access .Risk due to dermal contact or 
Controls pathway contributing to risk Greater than incidental exposure to surface water 

was highest for radionuclides in S E  
.Risk due to external exposure to 
sediment was highest for radionuclides 
in SW 
.Risk due to exposure to 

dermal contact with surface water in 
WPA while this pathway was at risk 
for bis(2-ethylhexy1)phthalate) in SE 
and 4-methylphenol and Aroclor-1260 
in SW 

0.12 (TR) 
0.24 (NE) 

.Risk due to inhalation of air or 
dermal contact with soil was highest 

The primary exposure 

from soil and sediment is 1x10-5: 
external exposure to *U-238 (5) 

radiological CPCs in soil. *PCBs (s) 

Greater than 
1 x 1 0 5  tetrachloroethene was highest for 
*Th-232 (s) 
*Ra-226 (s) 
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TABLE AS-22 (Coritinued) 

Carcinogenic Risk Results Noncarcinogenic Risk Results 

Predominant CPCs (Cancer 
Percent of ILCR by Source Risk Estimate Greater than Percent of HI by Source Predominant 

Media Summary Results Term and Predominant lx104, I X I O ' ~  and Term and Predominant CPCs (HI > 
Receptor Evaluated Pathways 1x10-bp Summary Results Pathway 1 .O) Comment Uncertainty 

*For the EF. risk associated with Off-Property RME Farmer Air, Soil, 3 . 1 ~ 1 0 ~  (NF) At least 70 percent of the Greater than 0.65 (WF) At least 80 percent of 
at  the Eastern (EF), Groundwater 4 . 0 ~ 1 0 ~  (WF) risk estimated for the NF, 1x10-6: 6.1 (NE) estimated risk for EF, NF, (s) radionuclides was highest for pathways 
Northern (NF), Southern 6 . 2 ~ 1 0 ~  (NE) WF, and NE farmer is d u e  *Np-237 (g) 7.6 (NF) and NE receptor locations *Uranium (9) such as inhalation, ingestion, and 
(SF), or Western (WF) 9 . 4 ~ 1 0 ~  (SE) to CPCs in soils. At least *Rn-222 (a) 11 (SE) is d u e  to CPCs in soil. At *Zinc (s) external exposure across all transfer 
Fencelines, or on a Farm 1 .7~10"  (SF) 60 percent of the risk *bis(2-chloroisopropyl) 24 (SF) l a s t  90 percent of media; dermal contact was selected 
Northeast (NE) or 2 . 3 ~ 1 0 ~ ~  (EF) estimated for the SF and SE ether (g) 37 (EF) estimated risk for SF, WF, under certain chemical CPCs, while 
Southeast (SE) of the farmer is attributable to and SE receptor locations notable chemicals included 
FEMP With and Without CPCs in groundwater. Greater than is due to CPCs in benzo(a)pyrene and the fluoranthene 
Access Controls Risks estimated for the EF 1 ~ 1 0 ~ ~ :  groundwater. 

receptor are attributable to *Cs-137 (s) Bioaccumulation factored strongly 
CPCs in groundwater (50 *Ra-226 (9) The primary exposure into the risk profile for many 
percent) and soil (50 *U-235/236 (g, S) pathways contributing to radionuclides and bis(2- 
percent). *Beryllium (s) risk from soil are ingestion chloroisopropy1)ether and in the 

groundwater pathway for the SF; 
The primary exposure *Th-230 (a) inhalation of air laden with 

radionuclides and external exposure to pathways contributing to *Arsenic (s) The primary exposure 
risk from soil are ingestion rad CPCs in soil were present in 
of milk, meat, and Greater than risk from groundwater are addition to bioaccumulation pathways 
vegetables; and the external 1 ~ 1 0 ~ :  ingestion of drinking water for soil in the S F  area 
exposure to CPCs in soils. 

*Magnesium 

series in soil 

*PAHs (s) of milk and meat. 

pathways contributing to 

*Sr-90 (s) and ingestion of vegetables 
and fruits. *Tc-99 (s) 

The primary exposure *Th-232 (s) 
pathways contributing to *U-234 (g) 
risk from groundwater are 
ingestion of drinking water 
and the consumption of 
milk, meat, and vegetables 
(from plant grown/animals 
grazed at the targeted 
receptor locations). 

*U-238 (g) 



TABLE AS-22 (Continued) 

- 
0 
e 

W W VI 

P 

a 
3 
0 4 

Carcinogenic Risk Results 

Predominant CPCs (Cancer 
Risk Estimate Greater than Percent of ILCR by Source 

Media Summary Results Term and Predominant 1x104, I X I O - ~  and 
Receptor Evaluated Pathways 1 x10-48 

Off-Property RME Farmer Air, Groundwater 1 . 7 ~ 1 0 - ~  (2071) At least 90 percent of risk 
on a Farm at Well 2071 
(2071), at Well 2119 
(21 19), or at  a Well near 
the Great Miami River 
(GMR) With and Without 
Access Controls 

1 .7x1OJ (21 19) 
1 .0x104 (GMR) 

for receptor locations 21 19 
and GMR is due to CPCs in 
groundwater. 

The primary exposure 
pathway contributing to risk 
is ingestion of drinking 
water. 

Off-Property Child at the 
Eastern (EF), Northern Groundwater 
(NF), Southern (SF), or 

Air, Soil, 

Western (WF) Fencelines, 
or at a Farm Northeast 
(NE) or Southeast (SE) of 
the FEMP With and 
Without Access Controls 

4 . 1 ~ 1 0 ‘ ~  (NF) 
5 . 5 ~ 1 0 - ~  (WF) 
7 . 1 ~ 1 0 - ~  (SE) 
1.lxlOJ (SF) 
1 .3x1OJ (NE) 
2 . 1 ~ 1 0 ~  (EF) 

For SE and S F  at  least 97 
percent of risk is due to 
CPCs in groundwater; for 
NE, WF, NF,  and E F  at 
least 44 to 99 percent or risk 
is due to CPCs in soil. 

The primary exposure 
pathway contributing to risk 
from groundwater is 
ingestion of drinking water. 

The primary exposure 
pathways contributing to 
risk from soil are ingestion 
of milk and meat and 
secondarily from ingestion 
of vegetables and fruits. 

Greater than 

*Re-226 (g) 

*Th-230 (a) 

*Rn-222 (a) 

1x10-6: 

*Tc-99 (9) 

*U-235/236 (9) 

Greater than 
iX10? 
*U-234 (g) 
* U-23 8 (g) 

Greater than 
1x10‘6: 
*Cs-137 (s) 
*Re-226 (g) 

*Arsenic (9) 
*Beryllium (s) 
* b i s(2-chloroi sop ropy I) 
ether (g) 

*U-235/236 (s) 

Greater than 

*Sr-90 (s) 
1x10-5: 

*Tc-99 (s, 6) 
*U-234 (9) 
*U-238 (9) . 

*PAHs (s) 

Noncarcinogenic Risk Results 

Predominant 
C P C s  (HI > 

Percent of HI by Source 
Term and Predominant 

Summary Results Pathway 1 .O) Comment Uncertainty 

0.03 1 (2071). 
2.6 (21 19) 
1.5 (GMR) 

At least 90 percent of risk 
estimated for receptor 
locations 21 19 and GMR 
is due to CPCs in 
groundwater. 

*Uranium (g) 

z 

2.4  (WF) 
28 (NE) 
29  (SE) 
42 (NF) 
68 (SF) 
150 (EF) 

The primary exposure 
pathway contributing to 
risk is ingestion of 
drinking water. 

For NE, NF, and EF at 
least 66 to 99 percent of 
risk is due to CPCs in soil; 
for SE, WF, and S F  at 
least 89 to 99 percent of 
risk is due to CPCs in 
groundwater. 

The primary exposure 
pathways contributing to 
risk in soil are ingestion of 
milk, meat, and vegetables 
and fruit. 

*Cadmium (s) 
‘Cyanide (9) 
*Magnesium 

*Manganese(s) 
*Molybdenum 

*Uranium (g) 
*Zinc (s) 
*4-methyl 
phenol (g) 

(s, g) 

(4 

eGroundwater at 21 19 and GMR 
presents risk to consumer of drinking 
water, vegetable/fruit, or milk due to 
radiological CPCs; groundwater a t  
2071 presents chemical risk to 
consumer of drinking water, 
vegetableslfruit, inhalation of VOCs 
and radon, or dermal contact 
*Air at all locations presents risk due 
to inhalation only 

*HI significant for toxicants in soil 
and groundwater in EF, NF, S F  
(groundwater), N E  (soil), SE 
(‘groundwater) 

Ingestion indicates bioaccumulative 
effects for radionuclide CPCs 
*Soil is a significant pathway of 
exposure for radionuclide and chemical 
CPCs for some exposure pathways in 
each study area indicating 
bioaccumulation as well as direct 
contact 
*Groundwater is highly significant for 
radionuclide CPCs in EF, SF, SE and 
for chemical CPCs in SF,  SE for all 
exposure pathways except ingestion of 
meat and inhalation or dermal contact 
*Groundwater is least significant for 

n 

z v  3 6  

Fi4l 

“ 2  

z 
3 E  CPCs in NE, but drinking water raises 

a risk flag for all other study areas 

= V I  

W 

VI 
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TABLE AS-22 (Continued) 

Carcinogenic Risk Results Noncarcinogenic Risk Results 

Predominant CPCs (Cancer 
Percent of ILCR by Source Risk Estimate Grenter rhnn Percent of HI  by Source Predominant 

Media Summary Results Term and Predominant IxIO-~,  lx10”and Term and Predominant CPCs(H1 > 
Receptor Evaluated Pathways 1x10-qa Summary Results Pathway 1 .O) Comment Uncertainty 

Off-Property Child at a Air, Groundwater 6 . 5 ~ 1 0 - ~  (2071) For GMR, 2071, and 21 19 Greater than 0.079 (2071) For GMR, 21 19, and 2071 *Uranium (s) *HI for toxicants indicates risk d u e  to 
Farm at Well 2071 (2071), 5 . 8 ~ 1 0 - ~  (GMR) 100 percent of risk is due to 1 ~ 1 0 - ~ :  4.1 (GMR) SF at  least 78 percent of radiological CPC present in 
Well 21 19 (21 19), or at a 
Well Near the Great Miami *U-238 (9) groundwater. drinking water and irrigated vegetables 
River (GMR) With and The primary exposure and fruits 
Without Access Controls pathway contributing to risk The primary exposure e Groundwater-borne radiological and 

pathways contributing to chemical CPCs create significant risk 
risk are ingestion of in groundwater via exposure at  GMR 
drinking water and and 21 19 to drinking water (rad) and 
ingestion of vegetables and irrigated vegetables and fruits (rad) 
fruits. indicating direct and bioaccumulative 

effects 

9 . 0 ~ 1 0 - ~  (21 19) CPCs in groundwater. *U-234 (9) 7.4 (21 19) risk is due to CPCs in groundwater via exposure at 21 19 to 

is ingestion of drinking 
water. 

Household (HH), 
Agricultural (AGR), or 
Recreational (REC) User of 
Great Miami River at 
Confluence with Paddys 
Run With and Without 
Access Controls 

Surface Water 4.5x10-’ (AGR) The predominant exposure 
1 . 1 ~ 1 0 ~  (REC) 
1 . 9 ~ 1 0 - ~  (HH) drinking water (HH 

pathways are ingestion of 

receptor); ingestion of 
vegetables, fruits, meat, and 
milk (AGR receptor); and 
dermal contact and ingestion 
of fish (REC receptor). 

Greater than 
1x106: 
*U-235/236 (SW) 
*Tc-99 (SW) 

Greater than 

*Ra-226 (sw) 
1 x 1 0 ~ :  

*U-234 (SW) 
*U-238 (SW) 
*Arsenic (sw) 
*PCBs (sw) 

0.53 (AGR) 
0.85 (REC) 
1.8 (HH) 

The predominant exposure *Uranium (sw) @Greatest concentration of risk factors 
pathway is ingestion of 
drinking water (HH 
receptor). 

for radionuclides and total uranium 
0 For ILCRs, ingestion of drinking 
water, vegetables and fruits, fish, and 
milk products predominate, indicating 
bioaccumulation effects. 
@For the HI, the pathway for total 
uranium is ingestion of drinking water, 
which is non-indicative of 
bioaccumulation 
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TABLE AS-22 (Continued) 

Carcinogenic Risk Results 

Predominant CPCs (Cancer 
Risk Estimate Greater than Percent of ILCR by Source 

Media Summary Results Term and Predominant lxlOJ, Ix l0”and  
Receptor Evaluated Pathways 1 x 10-6y 

On-Property RME Farmer Air, Soil, 6.1X10-’ (NE) At least 70 percent of 
at Production (PA), Groundwater 6 . 7 ~ 1 0 ”  (SW) estimated risk in PA, NE, 
Northeast (NE), Southeast 
(SE), Waste Pit (WPA) 9.OxlO-’ (TR) soil. 
Trap Range (TR), 9 . 1 ~ 1 0 - ~  (NW) 
Northwest (NW), and 1.4xlO-* (WPA) At least 90 percent of 
Southwest (Sw) Areas 2.2x10-* (PA) estimated risk in NW, SE, 

8 . 9 ~ 1 0 ‘ ~  (SE) and WPA is due to CPCs in 

SW, and TR is due to CPCs 
in groundwater. 

The  primary exposure 
pathways contributing to 
risk from soil are external 
exposure and ingestion of 
milk. 

The primary exposure 
pathway contributing to risk 
from groundwater is 
ingestion of drinking water. 

Greater than 
1x10-6: 
* h - 2 3 8  (s) 
*Pu-239/240 (s) 
*Tetrachloroethene (a) 
*Trichloroethene (a) 
* 1,l-Dichloroethene (s) 
*2,6-Dinitrotoluene (s) 

Greater than 
1 x10-5: 
*CS-137 (s) 
*Np-237 (s) 
*Th-230 (a) 
*Rn-222 (a) 
*Beryllium (g, s) 
*Dioxins (s) 

Greater than 

*Ra-226 (s, g) 
*Sr-90 (s) 

1x104: 

*Tc-99 (s, g) 
*Th-232 (s) 
*U-234 (g, S) 
*U-235/236 (g, s) 

*Arsenic (g, s) 
*PAHs (s) 
*PCBs (s) 

*U-238 (g, S) 

Noncarcinoeenic Risk Results 

Percent of HI by Source Predominant 
Term and Predominant CPCs(H1 > 

Summary Results Pathway 1 .O) Comment Uncertainty 

23 (WPA) 
27 (NW) 

88 (Sw) 
93 (PA) CPCs in groundwater. 
120 (SE) 
370 (TR) 

For the PA, NE, and NW 
about 50 percent of risk is 
due to CPCs in soil and 
about 50 percent due to 

For the TR, 70 percent of 
risk is due to CPCs in soil 
For the SE  and SW, 92 
percent is due to CPCs in 
groundwater. 

53 (NE) 

*Antimony (g) 
*Arsenic (9) 
*Magnesium 

*Mercury (s) 
*Silver (s) 
*Uranium (s) 
*Zinc (s) 

6, g) 

The primary exposure 
pathways contributing to 
risk from soil are ingestion 
of milk and meat and 
dermal contact. For 
groundwater, ingestion of 
vegetables and fruits and 
drinking water are primary 
exposure pathways. 

*HI most prevalent in soil and 
groundwater media; bioaccumulation 
of radiological and chemical CPCs into 
food materials ingested are the 
pathways with greatest risk 
*For PA, WPA, and NE both 
radiological and chemical CPCs most 
prevalent for all exposure pathways in 
soil (with some exceptions); secondary 
groundwater and air contamination 
posed smaller risk to receptor 
*For SE  and TR risk due to chemical 
CPCs was mainly not calculated; 
radiologically S E  and TR similar in 
risk to PA, etc. 
0 77re validated analytical database f o r  
soil indicates that carbon tetrachloride 
is not a COPC. However, 1.2 pari 
per million (ppm) carbon tetrachloride 
was detected at one production area 
sampling location based on 
nonvalidated data. The cancer risk 
estimate associated with exposure to 
1.2 ppm carbon tetrachloride is 
approximately 6 x lo-’, considerably 
lower than the total cancer risk 
estimate available f o r  tile production 
a rea. 
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TABLE A 5 2 2  (Continued) 

Carcinogenic Risk Results Noncarcinogenic Risk Results 

Predominant CPCs (Cancer 
Percent of ILCR by Source Risk Estimate Greater than Percent of HI by Source Predominant 

Media Summary Results Term and Predominant 1x104, I X ~ O . ~  and Term and Predominant CPCs(H1 > 
Receptor Evaluated Pathways 1x10-6y Summary Results Pathway 1 .O) Comment Uncertainty 

On-Property CT Farmer at 
the Production (PA), 
Northwest (NW), Northeast 
(NE), Southeast (SE), 
Southwest (SW), Waste Pit 
Area (WPA), or the Trap 
Range (TR) Area Without 
Access Controls (Future 
Agricultural Use) 

Air, Soil, 3 . 8 ~ 1 0 ~  (NE) Estimated for PA, NE, and 
Groundwater 3 . 9 ~ 1 0 ~  (SW) WPA that the majority of 

risk is due to CPCs in soil; 
estimated for NW that equal 
majority of risk is due to 
CPCs in soil and 

SE, SW, and TR that the 
majority of risk is due to 
CPCs in groundwater. 

5 . 2 ~ 1 0 ~  (SE) 
5 . 3 ~ 1 0 ~  (TR) 
5 . 4 ~ 1 0 ~  (NW) 
1 .Oxlo” (WPA) 
1 . 5 ~ 1 0 - ~  (PA) groundwater; estimated for 

The primary exposure 
pathways contributing to 
risk from soil are external 
exposure and ingestion of 
milk and meat. 

The primary exposure 
pathway contributing to risk 
from groundwater is 
ingestion of drinking water. 

Greater than 
1x10-6: 
* C ~ - 1 3 7  (s) 
*Np-237 (s) 
*Sr-90 (s, s) 
*Rn-222 (a) 
*Beryllium (s) 
*DioxinslFurans (s) 

Greater than 
iX10-5: 
*Tc-99 (g, S) 

*U-235/236 (s) 
* PAHs (s) 
* PCBs (s) 

Greater than 

*Ra-226 (s) 
Ix104: 

*Th-232 (s) 
*U-234 (g) 
*U-238 (s) 

Estimated for PA, NE, 
SE, SW, and WPA that 
the majority of risk is due 
to CPCs in groundwater; 
estimated for NW and TR 
that the majority of risk is 
due to CPCs in soil. 

9.2 (WPA) 
12 (NW) 
21 (NE) 
37 (PA) 
39  (SW) 
55 (SE) 
150 (TR) 

The primary exposure 
pathways contributing to 
risk from groundwater are 
ingestion of drinking water 
and ingestion of  vegetables 
and fruits. 

*Arsenic (9) *Hazard quotients > = 10 exist for 
*Antimony (9) ’ total uranium in drinking water from 
*Magnesium the groundwater in the SE, SW, PA, 

end TR, and bioeccumulated mercury 
*Mercury (s) uptake from ingestion of meat taken 
‘Silver (s) from cattle raised on the PA and TR.  
*Uranium (g) 
*Zinc (s) 

(9) 

The primary exposure 
pathways contributing to 
risk from soil are ingestion 
of meat and milk products. 

*Arsenic (s) 
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Carcinogenic Risk Results Noncarcinogenic Risk Results 

Predominant CPCs (Cancer 
Percent of ILCR by Source Risk Estimate Greater than Percent of HI by Source Predominant 

Media Summary Results Term and Predominant 1~10" '~ I X I O - ~  and Term and Predominant CPCs(H1 > 
Receptor Evaluated Pathways 1x10-qn Summary Results Pathway 1 .O) Comment Uncertainty 

e 

On-Property RME Child at 
Production (PA), Northwest 
(NW), Northeast (NE), 
Southeast (SE), Southwest 
(SW), Waste Pit (WPA), or 
the Trap Range (TR) Area 
With and Without Access 
Controls (Future 
Agricultural Use) 

Air, Soil, S.0x104 (SW) For the SE, SW, and TR 
Groundwater 6.0~10"' (SE) between 82 and 93 percent 

of risk is due to CPCs in 
groundwater; for the PA, 
NW, NE, and WPA from 
65 to 97 percent of risk is 
due to CPCs in soil. 

6.6~10"' (TR) 
I .  l ~ l O - ~  (NE) 
~ . O X I O - ~  (NW) 
2 . 3 ~ 1 0 - ~  (WPA) 
4 . 5 ~ 1 0 ' ~  (PA) 

The primary exposure 
pathway contributing to risk 
from groundwater is 
ingestion of drinking water. 

The primary exposure 
pathways contributing to 
risk from soil are external 
exposure and ingestion of 
milk. 

Greater than 
1x10-6: 
* C ~ - 1 3 7  (s) 
*Np-237 (s) 
*Beryllium (s) 
*2,6-dinitrotoluene (s) 
*bis(2-chloroisopropyl) 
ether (s) 
*n-nitrosodipropylamine 

* 1,1,2,2-tetrachloroethane 
(4 

(4 

Greater than 

*Sr-90 (s) 
1 x 10-5: 

*U-235/236 (s) 

1 IO (WPA) 
1 IO (NW) 
210 (NE) 
280 (SW) 
300 (PA) 
390 (SE) 

For the WPA, NE, NW, 
PA, and TR between 55 
and 90 percent of risk is 
due to CPCs in soil; for 
the SE and SW at least 82 
percent of risk is due to 

CTR) CPCs in groundwater. 

The primary exposure 
pathways contributing to 
risk are ingestion of milk 
and meat. 

Greater than 

*Ra-226 (s) 
1x104: 

*Tc-99 (s) 
*Th-232 (s) 
*U-234 (9) 
*U-238 (6) 
*Arsenic (g) 
*PAHs (s) 
*PCBs (s) 
*Dioxin/Furans (s) 

-- 

*Cyanide (s) 
*Antimony (9) 
*Arsenic (p) 
*Boron (s) 
*Cadmium (s) 
*Copper (s) 
*Magnesium 

*Manganese (s) 
*Mercury (s) 
*Molybdenum 

*Silver (s) 
*Uranium (9) 
*Zinc (s) 

(SI 

(s) 

*HIS for soil and groundwater include 
exposure pathways for bioaccumulation 
as well as direct contact via ingestion 
in all study areas; boron (never seen as 
HI factor until this scenario) through 
ingestion of milk products from soil in 
NW 
*HIS nonextant for air pathway 
@Soil-borne chemical CPCs were 
present for bioaccumulation and direct 
ingestiodcontect in PA and WPA, and 
were also present but less diverse for 
the other study areas 
*Although less abundant, radiological 
CPCs in soil followed a similar trend 
far the external exposure pathway 
eGroundwater radiological and 
chemical CPCs presented risk > = 
in all areas for bioaccumulation- 
derived 



TABLE AS-22 (Continued) 

On-Property Rh4E Farmer 
in the Production Area 
Using Perched Groundwater 
Without Access Controls 
(Future Agricultural Use) 

I 

Carcinogenic Risk Results Noncarcinogenic Risk Results 

Predominant CPCs (Cancer Predominant 
Risk Estimate Greater than Percent of ILCR by Source Percent of HI by Source 

lx104, lxlOS5 and Term and Predominant CPCS(H1 > Media Summary Results Term and Predominant 
Evaluated Pathways 1x10-qe Summary Results Pathway 1 .O) Comment Uncertainty 

Receptor 

Air, Soil, Perched 5.2x10-’ Approximately 60 percent of 
Groundwater, and 
Great Miami perched groundwater. 
Aquifer (GMA) 
Groundwater The  primary exposure 

risk is due to CPCs in the 

pathways contributing to 
risk is ingestion of drinking 
water and external exposure 
to CPCs in soils. 

Greater than 1500 
1x10-6: 
*PU-239/240 (p) 
* PU-23 8 (p) 
*Th-230 (a) 

*bis(2-ethylhexy1)phthalate 

*Methylene chloride (p) 
*2,6-Dinitrotoluene (s) 
* 1,1,2-TrichIoroethane @) 

*Th-232 (p) 

@I 

Greater than 

*Rn-222 (a) 

*Sr-!X (s) 

*Ra-226 @) 
*Benzene (p) 
*Carbon tetrachloride (p) 
*Tetrachloroethene (p) 
* 1,1,2,2-Tetrachloroethene 

*Trichloroethane (p) 
*Dioxins (s) 

1 

* C ~ - 1 3 7  (s) 

-*Np-237 (p) 

@I 

At least !X percent of risk *Antimony (p) 
is due to CPCs in the *Arsenic @) 
perched groundwater. *Mercury (s) 

*Silver (s) 
The primary exposure *Thallium (p) 
pathway contributing to *Uranium (p) 
risk is ingestion of 
drinking water. *Pentachloro- 

*Zinc (s) 

phenol (PI 
*Magnesium 

(8) 

.Risk factors > = 10-4 are present for 
many VOC and BNA CPCs in perched 
gioundwater for all exposure pathways 
indicating more direct exposure routes 
and in soil for ingestion of meadmilk 
products indicating bioaccumulation of 
CPCs 
*Risk factors greater than or equal to 
lo4 are present for uranium and Tc-99 
*Hazard quotients for Thallium and 
Total Uranium in the ingestion of 
drinking water from the perched 
groundwater pathway are > = 10 

- -  

. I .  
000150 



+ 
0 - 
W 
W cn 
P 

3 
0 .l Q 

On-Property Home-Builder Air, Soil 
at Production (PA), 
Northwest (NW), Northeast 
(NE), Southeast (SE), 
Southwest (SW), Waste Pit 
(WPA), or Trap Range 
(TR) Areas Without Access 
Controls (Agricultural Use) 

8 . 7 ~ 1 0 - ~  (NW) 
1 .0x10s6 (SE) 
1 . 5 ~ 1 0 - ~  (SW) 
1 . 9 ~ 1 0 - ~  (TR) 
1.1x10-5 (NE) 
4.3x10-’ (WPA) 
4 . 3 ~ 1 0 ”  (PA) 

6 4 7 8  
5 ,  

TABLE AS-22 (Continued) 

Carcinogenic Risk Results Noncarcinogenic Risk Results 

Predominnnt CPCs (Cancer 

lx104, lxlO-s and 
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3.2 (NW) pathway contributing to 
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's- A.6.2.4 Selection of Receutors 1 

54 The receptors selected for evaluation in this assessment generally reflect and encompass those types of 

54 activities which can define the RME individual. Some of these receptors, such as the on-property 

farmer living in the former production area, may possibly exist in the future but do not represent 

2 

3 '  

4 

probable receptors. Risks to such a receptor may overstate risk from the property when considered 5 

against more plausible land-use alternatives. Th 6 

7 

8 

9 

use scenarios (i.e., industriallcommerciul, recreational, or agricultural/resideniiatial) considered in the 

Operable Unit 5 baseline risk assessment. 

10 

11 > 

12 

13 

14 

15 

16 

17 

1 R  

IU 

20 

A.6.2.5 Selection of Exposure Factors 

Each exposure factor selected for use in this risk assessment has some uncertainty associated with it. 

Generally, these factors are based on surveys of physiological and lifestyle profiles across the United 

States. The attributes and activities studied in these surveys generally have a broad distribution. To 

avoid the underestimation of exposure, this risk assessment follows EPA's recommendation and uses 

the 95th percentile for most of the exposure factors. In other words, the values used generally 

represent the habits of a small percentage of the population (usually 5 or 10 percent). For example, 

receptors are assumed to live at the location of highest concentration for 70 years. It is unlikely that 

an actual resident would follow this activity pattern. Another example is the evaluation of dermal 

exposure to the 95th percentile body surface area on receptors of average body weight. Body surface 

area and body weight are directly proportional; therefore, this assumption would tend to overestimate 

risk from dermal absorption. 
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A major uncertainty associated with predicting future exposures at the FEMP is the future disposition 

of the property itself. Because it is not possible to accurately predict what the future uses of the land 

may be or how much remediation the site may undergo, the most conservative (rather than the most 

likely) land use is evaluated, as stipulated by the National Oil and Hazardous Substances Pollution 

Contingency Plan (NCP). As noted in Section A.3.0, one of the on-property residents evaluated 

under future land use for Operable Unit 5 is the resident farmer. An agricultural receptor is assumed 

to represent the upper-bound values for the exposure assessment. Comparison of the RME adult to 

the central-tendency adult illustrates the range of uncertainty associated with the application of the 

future land-use scenario to Operable Unit 5.  

A.6.2.6 Toxicitv Assessment 

Considerable uncertainty is associated with the qualitative (hazard assessment) and quantitative (dose- 

response) evaluations of a CERCLA risk assessment. The hazard assessment deals with 

characterizing the nature and strength of the evidence of causation, or the likelihood that a chemical 

that induces adverse effects in animals will induce adverse effects in humans. 

Hazard assessment of carcinogenicity is evaluated as a weight-of-evidence determination, using either 

the IARC (1987) or EPA (1986b) guidance. Positive animal cancer test data suggest that humans 

contain tissue(s) that may be provoked into a carcinogenic response; however, the animal data cannot 

necessarily be used to predict the target tissue in humans. In the' hazard assessment of noncancer 

effects, positive animal data suggest the nature of the effects (i.e., the target tissues and type of 

effects) anticipated in humans (EPA 19893). 

Uncertainty in hazard assessment arises from the nature and quality (sensitivity and selectivity) of the 

animal and human data. Uncertainty is decreased when similar effects are observed across species, 

strain, sex, and exposure route; when the magnitude of the response is clearly dose-related; when 

pharmacokinetic data indicate a similar fate in animals and humans; when postulated mechanisms of 

toxicity are similar for humans and animals; and when the CPC is structurally similar to other 

chemicals for which 'the toxicity is more completely characterized. A unique source of uncertainty in 

cancer hazard assessment involves the relevance of liver tumors in strains of mice with a high 

background incidence. especially when these tumors provide the only positive response (Scala 1991). 

Many chlorinated organic chemicals in EPA cancer weight-of-evidence Group B2 fall into this 

category. 
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5 
uniform radionuclide concentration. To manage complicated calculations for photon attenuation and 1 

scattering in soil, EPA has assumed that the activity in the slab source is present on an infinite plane 2 

with uniform surface concentration. The slope factors for external radiation exposure are, therefore, 3 0 
based on calculated exposures (and associated risks of cancer incidence) from the hypothetical plane 4 

source. 5 

6 

EPA calculates slope factors for ingestion of many radionuclides using the maximum value for the 

gastrointestinal (GI) absorption factor. The actual chemical form(s) that influence the magnitude of 

I 

K 

this absorption factor have not been considered. 9 

10 

ainty contributed by th om 11 

ntaminants detected in the 12 

11 

14 

A. 6.2.7 Risk Characterization 15 

The additivity of risks from radionuclides and chemical carcinogens is the subject of considerable 16 

debate. EPA guidance (EPA 1989a) indicates that the two sets of estimates be considered separately 17 

because chemical cancer slope factors (CSFs) are developed using laboratory experiments and 

upper-bound limit value, whereas radionuclide slope factors are only best estimates. 

18 

radionuclide toxicity values are based on human epidemiological data. Chemical CSFs represent an 19 

20 

.i: 21 

A.6.3 SUMMARY OF UNCERTAINTIES IN OPERABLE UNIT 5 BASELINE 
RISK ASSESSMENT 

Uncertainties encountered during the preparation of this assessment are based on the unique 

22 

23 

2.1 

considerations inherent in Operable Unit 5 .  While many of the uncertainties are shared between 

area of Operable Unit 5 and the volume and variety of environmental media evaluated. 

2 5  

operable units, others are specific to Operable Unit  5 .  This is primarily because of the much larger 26 

27 

2R 

167 The risk assessment f o r  Operable Unit 5 was conducted to estimate the extent of risk to populations 29 

exposed (or hypothetically exposed) to contaminant levels detected at the site. The uncertainty 

associated with the results of the risk assessment is due, in large part, to the uncertainty in knowing 

the true population exposure. This uncertainty has been evaluated by preparing a central tendency 

(CV risk estimate and a reasonable maximum exposure (RME) estimate for  maximally exposed 

30 

I1 

12 

11 

individuals. The identification of the risk incurred by 50 percent (the CT evaluation) and by 1J 

' 1 ., 
- \ ,  f :Ij ; 
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95 percent (the RME evaluation) of the receptor population is a required component of the risk 

assessment. The results of the W E  evaluation are typically used to make risk management 

decisions. 
extent, the level of uncertainty associated w2h the exposure input values which define the W E  and 4 

CT evaluutiom. 5 

The results of the CT evalucrtion help the risk manager to understand, to a certain 3 

b 

1 ,  
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Notes 

+* :, ,. 

( I )  Distrihution: Norm = Normal; Log = Lognorind; Und = Uiirleftiretl. 

(a) 
(h) 
(c) 
((I) 

. (2) Representative Concentration: 
The upper 95% confidence limit for the nrirmal distribution wan used. 
The upper 95% confidence limit for the logt~orntsl distrihlltilw WIIS wed. 
The nonparainettic 95th percentile wan used. 
The tnaxitnum detected value was used for one or more of the following reasons: There were less than 7 samples; the sample set had less than 50% detects; the 95th percentile 

(nonparanietric) W R S  grenter tlinii the rnnxiinurn detect in  an undefined distrihution; the upper confidence liniit (normnl nr lognormal) in the appropriately defined distribution was greater 
titnxitniiiit detect. 

(3) 
the 
(4) Comment: Professional Judgement 

than the 

(e) 
Above Bsckgrourid: Metakand radionuclides detected at concentrations exceeding backgmund were selected as CPCa as indicated by a Y. Organics detected at concentrationa exceeding 
EPA RAGS, Pnrt B (EPA 1991) toxicity screen were retained as CPCs. 

a 
b 
c 
d 
e 
f 
g 

I h e  ntinitnum detected value was used, hecause tlie 95th percentile-nonparametric was a non-detect value. 

Constituent is selected as a CPC based on stntistical analysis of the data. 
Constituent is NOT selected as a CPC based on titatislical analysis of the date. 
Constitnetit is selected as a CPC based oft inspection of the dnta. 
Constitnetit is NOT selected an a CPC based on inspection of the tlata. 
Constititerit is selected as a CPC based nil the EPA RAOS, Part B toxicily screen as presented in Section A.2.0. 
Constitnetit is selected as a CPC since no background samples were available for slatistical comparison. 
Constituent is NOT selected as a CPC hased on the EPA RAOS. Part B toxicity screen an presented in Section 2.0. 

Statistical test quslifiers: 
na not applicable 

The statistical test concluded that a stafisfically significant difference exists hetween the background and the study mea dab .  However, by inspection, it wan evident that the background date 
set was the greater o f  the two data sets. 

Results appear in three significant figures except for volatile organic compounds, semivolatile organic compounds, and pesticides or polychlorinated biphenyl chemicals; these results were 
reported i n  whole numhers due to the mass spectrometry analytical method. 

. .' 
J J J  
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TABLE A. IV - 20 
R N A L  SELECTION OF CONSTITUENTS OF POTENTIAL CONCERN 

GRAZING AREA 2 
SURFACE SOfL 

t .  

, . ... 

~ ~ ... . F a a d  lb 
. .  . ' .J  .. --. rut of 9Jlh A b %  

T-Tat WRSTw Proponions Pcramtik b c t -  

' . +*. F = ' T = v  Avcngc Rcp-nolirc Nampt io  NvoDpcIlo N a m p c H o  N-No Y-Yu 

. .  
j :7 <.. Y-rcjcdHo Y-rrjeccHo Y-rcjcaHa Y-Yu varrd 

Of M'himxm Muimm &I. o l P w i i i v c  Gmninim m-m( m-mt m-mt I P d  N-No -1 
. .  .~ 

Crn.lilrmU Iklcccim klca Dclca ( 1 )  HiU (2) spplicabk a p p l i o b k  i p p l i a b k  a p p l i a b k  0) (4) 

Rnclioiiurlide~ ( I S i l g )  
URANIUM-238 14/14 0.900 7.80 Log 3.28 4.54(b) na Y na . Y Y a 

URANIUM-234 14/14 0.700 6.20 Log 2.62 3.67@) 'na Y na Y Y . a  

THORIUM-230 lSll5 0.800 3.14 Log 1.72 2. l l (h)  na N na Y Y a  
RADIUM-226 15/15 0.300 1.20 Und 0.920 1.20(d) na Y* na N N b, d 
URANIUM-235Q36 1/13 1.60 1.60 Und 1.60 I .60(d) na na Y Y Y a  

N b  THORIUhI-232 14/15 0.500 1.24 Und 1.02 1.24(d) na N nn N 
RADIUM-228 12/15 0.600 1.35 Norm 1.06 1.07(a) nn N nn Y .  N d  
THOMUM-228 14/15 0.600 13.6 Log 2.56 4.20(b) nn Y na Y Y a  
NEFIWNIUM-237 018 
PLUTONIUhl-239R40 0115 
PLUTONIUM -23 8 0115 
STRONTIUM-90 4/13 0.600 2.50 Und 1.23 2.50(d) na na N Y Y a 
TECHNETIUh1-99 0113 
RUTH ENlUhl- 106 0114 
CESlU h l  - 1 37 I 1/15 0.33 1.00 Log 0.546 0.781(b) na N ne Y Y a 
Metals (111gkg) 
ALUMINUM 17/17 4080 13400 ' Norm 9030 10200(n) nn N na Y Y a  
ANTLMONY 0117 

N b  
BARIUM 17/17 37.4 185 Log 89.3 108(b) na Y ns Y Y a  
BERYLLIUM 8/17 0.610 1.70 Und 1.01 I .70(d) na ne Y Y Y a  
BORON 111 14.3 14.3 Und 14.3 14.3(d) na no na m n a f  
CADMIUM 5/17 0.510 1.90 Und 1.48 I .90(d) na ne N Y Y a  
CHROMIUM 17/17 5.90 19.4 Norm 12.6 14.2(a) na Y nn Y Y a  
COBALT 17/17 5.10 17.9 Norm 10.8 IZ.l(a) N nn na Y Y a  
COPPER 17/17 6.80 23.6 Log 13.1 15.4@) na Y ne Y Y a  
CYANIDE 6/17 0.150 1.70 Und 0.480 1.70(d) na Y nn Y Y e  

ARSENlC 17/17 2.40 5.80 Log 4.08 4.52@) na N na N 

LEAD 14/14 ' 12.7 33.3 Log ' 20.6 23.9@) na Y na Y Y a  
MAGNESIUM 17/17 1230 22500 Und 4460 22500(d) on Y M Y Y a  
MANGANESE 17/17 294 1470 Log 857 106Ofl)) Y nn na Y Y a  
MERCURY 0117 
MOLYBDENUM 6/17 6.90 13.3 Und 10.1 13.3(d) na na nn hs na c Background - 0130 
NICKEL 17/17 6.20 25.8 Log 14.0 17.1(%) Y na na Y Y a 
SELENIIJhl 4/15 0.480 0.770 Und 0.583 0.770(d) nn no Y Y Y a 

THALLIUM 1/17 0.670 0.670 Und 0.670 0.670(d) na na N Y Y a 
N b  THORIUhl, TOTAL 718 8.74 11.2 Norm 10.3 I1.2(d) na N na N 

SILVER 0117 

m 
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Notes 

., I. 

(I)  
(2) Representative Concentration: 

Distribution: Norm = Normal; Log = Lognormal; Und = Undefined. 

(a) 
(b) 
(c) 
(d) 

The upper 95% confidence limit for the normal distribution was used. 
The upper 95% confidence limit for the lognormal distribution was used. 
The nonparametric 95th percentile Was ueed. 
The maximum detected value wan u s d  for one or more of the following rensons: There were less than 7 samples; the sample set had less lhan 50% detects; the 95th percentile 

(nonparametric) was greater than the maxiinurn detect in an undefined distrihiition; the upper confidence limit (normal or lognormal) in the appropriately defined distribution wan grater 
maximum detect. 

(3) 
the 
(4) Comment: Professional Judgement 

than the 

(e) 
Above Background: Metals and radionuclides detected at concentrations exceeding background were selected as CPCa as indicated by a Y. Organics detected at concentrations exceeding 
EPA RAOS. Part B (EPA 1991) toxicity screen were retained BS CPCs. 

a 
b 
c 
d 
e 
f 
g 

The minimum detected value WE8 used, because the 95th percentile-nonparametric was a non-detect value. 

Constituent i s  selected 8 s  a CPC baaed on stntistical analynis o f  the data. 
Constituent i s  NOT selected as a CPC based on statistical analysis of the data. 
Constituent i s  selected 88 a CPC based on inspection of the data. 
Constituent i a  NOT selected 6s a CPC based on inspection of the data. 
Conitituent i s  selecled as a CPC based on the EPA RAOS, Part B toxicity acreen as presented in Section A.2.0. 
Constihlent i s  eelectd as a CPC aince no background samples were available for statistical comparison. 
Constituent i s  NOT selected as a CPC based on the EPA RAGS. Part B toxicity screen as presented in  Section 2.0. 

Statistical test qualifiers: 
ne not applicable 
* The statistical test concluded that a statistically significant difference exists between the background and the study ares data. However, by inspection, i t  was evident that the background data 

set was the greater of  the two data sets. 

Results appear in three significant figures except for volatile organic compounds, semivolatile organic compounds, and pesticides or polychlorinated biphenyl chemical#; these results were 
reported in whole numbers due to the mass spectrometry analytical method. 

; ? 



TABLE A. IV - 62 
FINAL SELECTION OF CONSTITUENTS OF POTENTIAL CONCERN 

EASTERN WELLS (TYPE 2, TYPE 3, AND TYPE 4 WELLS) 
UNFILTERED GROUNDWATER 

URANIUM-238 
URANIUM. TOTAL 
URANIUM-234 
THORIUM-230 
THORIUM-232 
THORIUM-TOTAL 
THOU Uht-228 
Metals (niglLJ 
A LUhl I NUM 
ARSENIC 
BARIUM 
CALCIUM 
CHROMIUM 
COPPER 
IRON 
LEAD 
MAGNESlUM 
MANGANESE 
NICKEL 
SELENIUM 
VANADlUM 
ZINC 
cewrd C k l i d e a  ( m g m  
cwome 
FLUORrDE 
NlTR ATElNlTRlTE 

511 1 
11/12 
811 1 
4/12 
2/12 
211 1 
1/12 

3/10 
2/10 
10110 
10110 
2/10 
2/10 
7/10 
3/10 
10110 
9/10 
2/10 
2/10 
1/10 
3/10 

12112 
11112 
719 

0.500 
0.300 
0.400 
0.300 
I .20 
2.00 
4.92 

0.0213 
0.00210 
0.0368 
77.9 

0.0067 
0.0045 
0.655 

0.00140 
20.4 

0.00340 
0.0299 
0.00100 
0.00760 
0.00500 

17.0 
0.140 
0.290 

1.70 
5.10 
I .70 
1.70 
2.40 
24.6 
4.92 

0.2250 
0.00770 
0.153 

135 
0.0732 
0.00710 

2.66 
0.00200 

39.0 
0.429 

0.0650 
O.OM8O 
0.00760 
0.0102 

51.0 
0.35 
25.2 

0.840 
1.60 

0.788 
0.925 
1.800 
13.3 
4.92 

0.0928 
0.0049 
0.0747 

104 
0.0400 
0.00580 

1.36 
0.00160 

29.1 
0.177 

0.0475 
0.00190 
0.00760 
0.00730 

31.7 
0.288 
5.90 

1.70(d) 
S.lO(d) 
I .OO(b) 
1.70(d) 
2.40(d) 
24.6(d) 
4.92(d) 

0.22S(d) 
0.00770(d) 
0.0976@) 

O.O732(d) 
0.00710(d) 

0.00200(d) 
33.0(b) 

0.429(d) 
0.0650(d) 
O.o028O(d) 
0.00760(d) 
O.OlM(d) 

38.5(b) 
0.256(a) 
25.Z(d) 

116(b) 

1.47(b) 

na 
na 
na 
aa 
na 
na 
na 

na 
na 
na 
na 
na 
na 
na 
na 
na 
N 
na 
na 
na 
na 

M 

n a .  
na 

Y 
Y 
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na 
na 
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na 
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Notes 

( I )  
(2) Representative Concentration: 

Distribution: Norm = Normal; Log = Lognormal; Und = Undefined. 

(a) 
(3) 
(c) 
(d) 

The upper 95% confidence limit for the normal distribution was used. 
The upper 95% confidence limit for the lognormal distrihution was used. 
The nonparametric 95th percentile was used. 
The maximum detected value was used for one or more of the following reasons: There were less than 7 samples; the sample set had less than 50% detects; the 95th percentile 

(nonparametric) was greater than the inaxinium detect in an undefined distrihution; the upper confidence limit (normal or lognormal) in the appropriately defined distribution was greater 
maximum detect. 

(3) 
the 
(4) Comment: Professional Judgement 

than the 

(e) 
Above Background: Metals and radionuclides detected at concentrations exceeding background were selected as CPCs as indicated by a Y.  Organics detected at concentrations exceeding 
EPA RAGS, Part B (EPA 1991) toxicity screen were retained as CPCs. 

a 
h 
c 
d 
e 
f 
g 

The minimum detected value was used, because the 95th percentile-nonparametric was a non-detect value. 

Constituent is selected as a CPC based on statistical analysis of the data. 
Constituent is NOT selected as a CPC based on statistical analysis of the data. 
Constituent is selected as a CPC based on inspection of the data. 
Constituent is NOT selected as a CPC based on inspection of the data. 
Constituent is selected as a CPC based on the €PA RAGS, Part B toxicity screen as presented in Section A.2.0. 
Constituent is selected as a CPC since no background samples were available for statistical comparison. 
Constituent is NOT selected as a CPC hased on the EPA RAGS, Part B toxicity screen as presented in Section 2.0. 

Statistical test qualifiers: 
na not applicable 
* The statistical test concluded that a statistically significant difference exists hetween the background and the study area data. However, by inspection, it was evident that the background data 

set was the greater of the two data sets. 

~ ~~~ ~ 

Results appear in three significant figures except for volatile organic compounds, semivolatile organic compounds, and pesticides or polychlorinated biphenyl chemicals; these results were 
reported in whole numhers due to the mass spectrometry analytical method. 
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EPA (1992b) presents no inhalation RfC for lead, but referred to the National Ambient Air Quality 

Standard (NAAQS) for lead, which could be used in lieu of an inhalation RfC. The NAAQSs are 

based solely on human health considerations and are designed to protect the most sensitive subgroup 

of the human population. The NAAQS for lead is 1.5 pg/m3, averaged quarterly (EPA 1992b). The 

NAAQS is equivalent to 0.00043 mglkglday, assuming a body weight of 70 kg and an inhalation rate 

1 

2 

3 

4 

5 

of 20 m3/day. 6 

The EPA (1990c, 1993a) determined that it is inappropriate to derive an RfD for oral exposure to 

lead for several reasons. First, the use of an RfD assumes that a threshold for toxicity exists, below 

which adverse effects are not expected to occur; however, the most sensitive effects of lead exposure, 

impaired neurobehavioral development in children and altered blood enzyme levels associated with 

anemia, may occur at blood lead concentrations so low as to be considered practically nonthreshold in 

nature. Second, RfD values are specific for the route of exposure for which they are derived. Lead, 

however, is ubiquitous, so that exposure occurs from virtually all media and by all pathways 

simultaneously, making it practically impossible to quantify the contribution to blood’ lead from any 

10 

11 

12 

13 

14 

15 

one route of exposure. 

which derivation of an RfD is based, do not hold true for lead. 

within the body depends, in part, on the amount and rate of previous exposures, the age of the 

Finally, the dose-response relationships common to many toxicants, and upon 16 

This is because the fate of lead 17 

1 R  

recipient, and the rate of exposure. There is, however. a reasonably good correlation between blood 

lead concentration and effect. 

which to base the regulation of lead. 

19 

Therefore. blood lead concentration is the appropriate parameter on 20 

D 
21 

210 The EPA’s Integrated Exposure Uptake Biokinetic (IEUBK) Model for Lead in Children, version 

0.99d, is an iterative set of equations that estimate blood lead concentrations in children aged 0 to 7 

years (EPA 1994d). The biokinetic part of the model describes the movement of lead between the 

plasma and several body compartments and e s t i m e s  the resultant blood concentration. The rate of 

the movement of lead between the plasma and each compartment is a finction of the transition or 

residence time (Le., the mean time for  lead to leave the plasma and enter a given compartment, or 

the mean residence time for  lead in that compartment). Compartments modeled include the 

erythrocytes, liver, kidneys, all the other SOB tissue of the body, cortical bone, and trabecular bone. 

Excretory pathways and their rates are also modeled. These include the mean time for  excretion 

@om the plasma to the urine, from the liver to the bile, and @om the other soji tissues to the hair, 

skin, sweat, etc. The model permits the user to adjust the transition and residence times. EPA 

22 

23 

24 

25 

26 

27 

28 
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guidance @PA 1994e) establishes a screening level of 400 ppm for lead in soil at Superfund sites. 

This concentration is considered by EPA to be protective for direct codact with lead-contaminated 

soil in a residential setting. 

, A. V. 72.3 Carcinogenicity 

EPA (1993a) classifies lead in cancer weight-of-evidence Group B2 (probable human carcinogen), 

based on inadequate evidence of cancer in humans and sufficient animal evidence. The human data 

consist of several epidemiologic occupational studies that yielded confusing results. All of the studies 

lacked quantitative exposure data and failed to control for smoking and concomitant exposure to other 

possibly carcinogenic metals. Rat and mouse bioassays showed statistically significant increases in 

renal tumors following dietary and subcutaneous exposure to several soluble lead salts. Various lead 

compounds were observed to induce chromosomal alterations in vivo and in vitro, sister chromatid 

exchange in exposed workers, and cell transformation in Syrian hamster embryo cells; to enhance 

simian adenovirus induction; and to alter molecular processes that regulate gene expression. €PA 

(1993a) declined to estimate risk for oral exposure to lead because many factors (e.g., age, general 

health, nutritional status, existing body burden and duration of exposure) influence the bioavailability 

of ingested lead, introducing a great deal of uncertainty into any estimate of risk. 

A.V.73 NITROBENZENE 

A.V.73.1 Health Effects 

When nitrobenzene is ingested or inhaled, the outstanding systemic effect is methemoglobin 

formation. When the iron component of hemoglobin is converted from the ferrous state to the ferric 

state, the resultant methemoglobin is no longer capable of releasing oxygen to the tissue of the body. 
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The predominant inorganic chemicals used to process uranium at the FEMP were nitric acid, -. 64”als 
hydrochloric acid, hydrofluoric acid, magnesium metal, calcium hydroxide (lime), and calcium- 

magnesium carbonate (dolomite). The ore concentrates processed at the FEMP contained elevated 

thorium, and vanadium. Magnesium metal represented a major waste product of the refining process. 

2 

3 

concentrations of inorganic impurities including arsenic, calcium, magnesium, phosphorus, sodium, 
D 4 

5 

Relatively few organics were employed directly in the refining process. A kerosene-tributyl 

phosphate mixture was used as a solvent in the extraction of uranyl nitrate. Other organic materials 

used at the FEMP included lubricants, cutting oils, coolants and water soluble oils, PCBs from 

lubricants and electrical equipment, pesticides, herbicides, solvents and cleaning fluids. As a result of 

the many oils and oily materials burned at the FEMP, chlorinated dibenzo p-dioxins/dibenzofurans 

(CDDdCDFs), polycyclic aromatic hydrocarbons (PAHS) and phenols may have been produced, 

\ 

Surface water and sediment contaminants detected in drainage ditches in the production area and the 

6 

7 

8 

9 

10 

11 

12 

13 

14 

waste storage areas include various radionuclides (e.g., total and isotopic uranium), hazardous 15 

substance list (HSL) organics, and HSL inorganics. Contaminants present in the sediments and surface 

waters in Paddys Run include radionuclides (primarily isotopic uranium), and HSL inorganics. 

16 

17 

Contaminated sediments are confined primarily to on-property areas. The periodic scouring of 18 

Paddys Run during high flow tends to limit sediment contaminant accumulations. 19 

20 

B 
Surface water contamination in the Great Miami River consists primarily of uranium and low levels of 

isotopic radium and thorium. Sediment contaminants include radionuclides, HSL inorganics, and 

organic compounds. Relatively similar concentrations of radionuclides are found at all sampling 

locations downstream of the FEMP NPDES outfall line. HSL organic and inorganic contamination 

appears to be confined to the area immediately downstream of the outfall. 
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224 Uranium contamination of FEMP surface soils is widespread . The 27 

occurrence of other radionuclides tend to be more localized. The highest concentrations of uranium 

have been found in surface soils in: 
28 

29 

The fire training area. 

The vicinity of Plants 2/3, 5, 6 and 8. 
The northeastern portion of the former production area. 
Localized areas of the northwestern portion of the processing area 
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224 

224 
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Locations within the administrative area adjacent to the Plant 8 and Plant 4 stacks. 
A localized area of contamination adjacent to the former solid waste incinerator. 

Inorganic surface soil constituents detected in above-background concentrations are generally 

associated with elevated concentrations of uranium and include beryllium, cadmium, selenium, and 

silver. This association between elevated concentrations of uranium and inorganic constituents is 

expected, as processing activities at the FEMP did not selectively isolate or concentrate metals other 

than uranium. 

Volatile organic and semi-organic compounds and PCBs were detected in samples collected in the 

vicinity of all major FEMP processing and support facilities. However, these contaminants have not 

been detected in samples collected near the sewage treatment plant. Like the elevated concentrations 

of inorganic constituents, these organic contaminants tend to be located in areas exhibiting elevated 

concentrations of uranium. 
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B. 1.3 REMOVAL ACTIONS 

As summarized in Section 1 .O of the Operable Unit 5 RI Report, twenty-nine removal actions and 

other abatement actions have been completed or are underway at the FEMP. These actions are or are 

being implemented as best management practice initiatives or to achieve compliance with DOE orders 

or state discharge limits. The following is a summary of those removal actions most likely to directly 

impact ecological receptors. 

e 

if not eliminated. A more detailed discussion of all 

these activities is provided in Section 1 .O of the RI report. 

Until recently, storm water runoff at the FEMP has not been controlled but simply collected via a 

network of storm sewers. During low and normal rainfall, storm water was diverted through the 

outfall line into the Great Miami River. However, during heavy rainfall, runoff was sent directly into 
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TABLE B.3-10 

FACTORS CONTRIBUTING TO UNCERTAINTY 

Impact on Risk Estimation 

May under or overestimate risk 

- Impact on uncertainty Factor Discussion 

Contaminant concentrations iit 
er,rvirortmerttal media (source term 
data) 

- 

How accurately sampling results represent the 
extent of contamination. 

Increases uncertainty 

Soil-to-grub transfer factors Conservatively assumed to be 1 - only 
published value that was located was 0.01 for 
radium 

Increases uncertainty Results in an overestimation 

Mouse soil, gnib, vegetation, and 
water ingestion rates 

Assumed to be constant 

Vole soil, grub, vegetation, and 
water ingestion rates 

Assumed to be constant 

Increases uncertainty Results in an overestimation; 
assumed to feed all year-long . 

Increases uncertainty Results in an overestimation; 
assumed to feed all year-long 

Increases uncertainty May under or overestimate risk Plant-to-soil concentration ratio ' Because values for pine trees were not 
available, used values for grasses from Till 
and Meyer, 1983. 

Shiner bioaccumulation factors For radium, strontium, and thorium, 
bioaccumulation factors were provided in 
reference for both flesh and bone. In these 
cases, because the percentage of bone versus 
flesh for shiners was not known, for 
conservatism, the higher of the two values was 
used. 

Shiner benthic macroinvertebrate 
ingestion rate 

Calculated assuming that benthic 
macroinvertebrates constitute 20% (by mass) 
of the shiner's diet and that the shiner 
consumes 10% of its body weight per day. 

Increases uncertainty Results in a moderate 
overestimation of risk as these 
CPCs tend to end up in bone 
tissue 

5 6  

,t; 
Increases uncertainty Moderate overestimation of risk; . 0 

assumed to feed all year long . -  
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