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General Comments 

Comment # 1: The Baseline Risk Assessment (BRA) uses groundwater sampling results from seventeen 
residential wells and one cistern to establish background for groundwater. The report 
also shows groundwater background data from the April 1995 Groundwater Sweeps 
Report for comparison purposes. The cover letter accompanying the RI Report asks for 
input on which set of background groundwater data should be used. 

Response # 1: 

Comment#2: 

As can be noted in Table IV.l on pages 4-5 through 4-8 in the RI Report, the residential 
groundwater and seeps background criteria generally contains much higher 
concentrations of metals and radionuclides than the groundwater sweeps background 
criteria (up to 928 times as much for metals and 18 times as much for radionuclides ). 
Figure 4.2 on page 4-3 shows the locations of the residential wells considered as 
background; note that a number of these wells are located downgradient of the Mound 
Plant. It is not appropriate to consider wells downgradient of the Mound Plant as 
background wells. 

The five wells used in the Groundwater Sweeps Report for baekground could be used for 
background in the RI Report. Regardless of which wells are used for background, the 
results of the BRA would change as fewer inorganics and radionuclides would be 
screened out as Contaminants of Potential Concern (COPCs) based on the 95% UTL 
background concentration, and the RI Report would need to be reviewed again. The 
revised RI Report should include a figure that shows the location of the background 
sweeps wells. 

The RI Report will be revised to establish the regulator-approved OU9 Groundwater 
Sweeps data as background for groundwater and seeps at the New Property. This will 
entail major revisions to the Executive Summary and Sections 4, 5, 6, and 7, as well as 
minor revisions elsewhere. The current Figure 4.2 will be revised to show the locations 
of the OU9 Groundwater Sweeps monitoring wells. 

The RI Report does not mention any of the interim remedial actions (IRAs) that are 
currently underway (the drainage control IRA along the northern border of the New 
Property in particular), or the planned OUl groundwater pump and treat remediation. It 
seems that both of these remedial actions could favorably impact the decision of whether 
any remedial action is needed at the New Property. The drainage control IRA should 
help eliminate further migration of contaminants to the New Property via surface erosion. 
Also, groundwater modeling conducted for the OU1 Remedial Action has shown 
groundwater capture zones that may keep some of the groundwater under the New 
Property from migrating offsite. 

Response #2: The nature and extent of contamination in the New Property and its associated human 
health and environmental risks, including the risk from any contaminants that migrated 
via surface erosion or groundwater from the Operational Area, do not appear to warrant a 
response action. Based upon the planned future commercial/industrial land use for the 
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Response #2 (continued}: 
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US EPA Comments 
Page 2 of7 

New Property, a feasibility study to evaluate remedial alternatives is probably not 
warranted. However, in view of the proposed transfer of the New Property to the City of . 
Miamisburg, a summary of current or future IRAs in the Operational Area that would 
reduce potential future risk from migrating contaminants reaching the New Property 
would be appropriate. 

The Executive Summary and Sections I and 7 of the RI Report will be revised to include 
a summary of the two IRAs mentioned in the comment, as follows: 

"Certain interim remedial actions (IRAs) are underway at operable units within the 
Mound Plant that may reduce the potential future risk from contaminants migrating to 
and from the New Property. At QUI, collection, treatment, and disposal of groundwater 
contaminated with VOCs is planned. This IRA will influence hydraulic gradients at the 
New Property and reduce the migration ofVOCs via groundwater. Along the northern 
boundary of the New Property, an IRA is underway to control stormwater drainage. 

• 

Surface soils contaminated with thorium and plutonium in the Operational Area will be • 
prevented from migrating onto the New Property via stormwater runoff. Both of these 
IRAs may favorably impact the nature and extent of contamination at the New Property." 

Comment #3: What are the long-term plans for the spoils pile on the northwest comer of the New 
Property? If simple institutional controls could be implemented, like some sort of 
erosion control to keep contaminants from migrating to the New Property, this 
information should be presented in the RI Report. Also, the RI Report should state what 
type of access exists currently, and is planned for the future, between the New Property 
and the Operational Area of the Mound Plant. 

Response #3: As noted in Section 4.4.1.2., the materials placed in the Spoils Disposal Area are 
screened to ensure they do not contain radiological contamination above Mound Plant 
soils screening detection levels (2 pCilg for thorium, 25 pCi/g for plutonium). In 
addition, it is not expected that elevated levels of other contaminants will be detected in 
the Spoils Disposal Area. Consequently, long-term use of the Spoils Disposal Area 
should be consistent with the future mission(s) at Mound. Although radiological 
contamination below the detection levels is likely to exist in the Spoils Disposal Area, the 
potential future risk from its migration onto the New Property would not significantly 
impact the future commercial/industrial land use. The text in Section 4.4.1.2 will be 
revised to include this additional information. 

The text in Section 1.2.1.2 will be modified to address current and future access between 
the New Property and the Operational Area of the Mound Plant. Current institutional 
controls prohibit unrestricted access to the Operational Area from the New Property. 
These will be maintained if the New Property is released before the Operational Area. 
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Specific Comments 
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New Property Remedial Investigation Report 
December 1995 

US EPA Comments 
Pagel of7 

Comment# 1: Section ES.4 Nature and Extent of Contamination 
Page ES-6, Figure ES.2 
Why is organic carbon considered a contaminant? 

Response # 1: Total organic carbon (TOC) is not a contaminant, but is a quantification of all analytes 
containing carbon. It was included as "organic carbon" in Figure ES.2 because it was 
detected at concentrations above background in the New Property soils. However, it is 
not a COPC, COC, or otherwise a part of the risk assessment process and will be deleted 
from Figure ES.2. Statements such as "TOC is not a COPC in soils" will be removed 
from Section 4 of the RI Report. 

Comment #2: Section ES.6.1 Human Health Baseline Risk Assessment 
Page ES-8, Paragraph 4 
A IQ-4 risk equals one in 10,000, not one in 1,000. Risks between 10-4 and 10-6 can not 
automatically be dismissed as not requiring remediation. That decision is made on a site
specific basis . 

Response #2: The text will be revised as follows: "The risk assessment calculated the potential excess 
lifetime cancer risks for current and future land uses at the New Property for each COPC. 
U.S. EPA's target risk range is defined as excess lifetime cancer risk values between one 
in a million (1 0-6) and one in ten thousand ( 1 0-4). The decision to remediate the sites with 
risks within this range is made on a site-specific basis. Sites with risks greater than one 
in ten thousand require remediation in order to protect human health." 

Comment #3: Section ES.6.1 Human Health Baseline Risk Assessment 
Page ES-8, Paragraph 5 
A Hazard Index (HD greater than 1 means the potential exists for health risks regardless 
of whether it is one noncarcinogen or multiple noncarcinogens that caused the risk. 

Response #3: The second sentence in the paragraph will be rewritten as follows: "An HI> 1 means the 
potential exists for health risks resulting from exposure to one or more chemicals." 

Comment #4: Section 1 Introduction 
Page 1-2, Paragraph 3 
The text states the DOE intends to release the majority of the New Property for non-DOE 
use and/or release of DOE ownership. Is a portion of the New Property not being 
considered for release? 

Response #4: The statement was not meant to imply that there are known areas within the New 
Property that will not be released. Rather, the statement contends that the possibility 
exists that there may be areas within the New Property that will not be immediately 
available for release. 
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Comment #5: Section 4.3.3.7 Volatile Organic Compounds 
Page 4-66, Paragraph 2 
Why is trichloroethene (TCE) not a Contaminant of Potential Concern (COPC) when it 
was found in two locations above the MCL? 

Response #5: TCE will become a COPC in both groundwater and seeps as a result of using the OU9 
Groundwater Sweeps data as the background criteria for groundwater and seeps. Section 
4 will reflect this change. 

Comment #6: Section 4.3.3.8 Radionuclides 
Page 4-66, Paragraph 3 
The text states that five radionuclides were detected above background in groundwater 
and seeps, but only mentions that three of them are COPCs. Ra-226 and U-235 were 
detected above background, and were detected in greater than 5% of the samples. Why 
are they not COPCs? 

I 

Response #6: As a result of the revision of the background criteria for groundwater, eleven of the 

• 

thirteen radionuclides Jetected in groundwater will become COPCs. In addition, five of • 
the nine radionuclides detected in seeps will become COPCs. 

Comment #7: Section 6.1.2.5 Contaminants of Potential Concern 
Page 6-4, Paragraph 5 
The U.S. EPA's Risk Assessment Guidance for Superfund (RAGS) does not simply state 
that contaminants can be eliminated if they are detected infrequently. It says to "consider 
the chemical as a candidate for elimination if' it is (a) detected infrequently, (b) only 
found in one media or in low concentration, and (c) there is no reason to believe it is 
actually present (i.e., may be sampling artifact). 

Response #7: Agree. The text will be revised to state, "Contaminants can be eliminated from 
consideration if(a) detected infrequently, (b) only found in one medium or in low 
concentration, and (c) there is no reason to believe the chemicals are actually present'(i.e., 
may be sampling artifact)." 

Comment #8: Section 6.1.3.2 Exposure Pathways under Current Land Use 
Page 6-11, Paragraphs 2 and 3 
Please state the rationale for assuming that construction workers are unlikely to come into 
contact with the seeps. Why hasn't the current land use offsite exposure to groundwater 
scenario been considered? 

Response #8: "Based on best professional judgement, it was determined that it would be unlikely for 
construction workers to be exposed to seeps on a chronic (or even subchronic) basis 
because (1) the seeps areas have intermittent flow and are usually dry; (2) most of the 
seeps are located on slopes which are areas that would not be suitable for construction • 
activities; and (3) construction workers using heavy equipment would not come into 
direct contact with the seeps." This rationale will be added to the text. 
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Response #8 (continued): 

Comment#9: 

Response #9: 

Comment# 10: 

Response #10: 

Current ofi.,site land use is primarily residential. To develop a groundwater exposure 
scenario for these receptors, it would be necessary to assume that the residents are using 
New Property groundwater for household use. Currently, they are not. However, New 
Property groundwater may migrate in the future to a well where residents could use it. 
This is the scenario that was developed in the RI report as the future land use offsite 
resident. This scenario was conservative in that it used groundwater constituent 
concentrations from New Property wells as the exposure concentration. ln other words, it 
assumed no dilution or attenuation of constituents as the groundwater migrated from the 
New Property to a residential well. Please note that it was assumed that current offsite 
residents were using New Property groundwater, then the calculated exposure risks 
would be the same as those estimated for the future off-site residents because New 
Property well data were used without any reduction from dilution or attenuation for the 
future scenario. Also note that risks to any current offsite residents using offsite 
groundwater (groundwater sampled at background wells) were estimated as the 
background risk. For these reasons, it was detennined that a presentation of a current 
land use offsite scenario was not necessary. No changes to the text will be made in 
response to this comment. 

Section 6.1.3.3 Emosure Point Concentrations 
Page 6-13, Paragraph 2 
The text states exposure point concentrations used in the human health risk assessment 
are included in Appendix D. The text should refer the reader to Appendix E for these 
tables. 

Agree. Text will be revised to refer to Appendix E, not D. 

Section 6.2.5 .1 Qualitative Evaluation of Emosure Pathways 
Page 6-80, Paragraph 5 
The text states the rationale for elimination of surface water, groundwater, and air as 
exposure media, but does not state why subsurface soil was eliminated as an exposure 
media. Please include this explanation. 

Agree. Text will be clarified. Surface soil is defined as 0 to 2ft from surface in this 
BERA. This soil volume contains the majority of biological activity-- plant, animal, and 
microbial (Suter et al. 1993). For example, grubs and earthworms live mostly in the top 
few inches, and seedlings grow there, too. While there is biological activity below 2 ft, it 
is judged to be of much lesser exposure and was eliminated from further computation. 

Reference: 
Suter, G.W., IT, RJ. Luxmore, and E.D. Smith. 1993. Compacted Soil Barriers at 
Abandoned Landfill Sites Are Likely to Fail in the Long Term, J Environ. Quality 
22:217-226. 
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Comment #11: Section 6.2.5.2 Ecological Rece,ptors and Their Exposure 
Page 6-83, Paragraph 3 
What is the basis for the statement that conservative values were used for shrew 
exposures? 

Response # 11: The revised text will include a brief explanation. It was assumed that shrews ingest 30% 
soil and 70% earthworms (see table on exposure parameters and factors) for their total 
diet. This maximizes exposure of shrews to contaminated soil and contaminated 
earthworms that live in the soil. Both ingestion values are conservative because shrews 
likely eat fewer earthworms (EPA 1993) and thus less soil. Shrews would also eat other 
less contaminated organisms, e.g., surface invertebrates. 

Reference: 
EPA. 1993. Wildlifo Exposure Factors Handbook, Vol. 1, EPA/600/R-93/1872. 

Comment # 12: Section 6.2. 7.1 Current Baseline risk to Ecological Rece,ptors 
Page 6-96, Paragraph 2 

• 

The conclusion is made that ecoCOPCs with XQ greater than 1 are unlikely to pose risk 
and therefore don't qualify as ecoCOCs. However, on page 6-93 it states that an XQ • 
greater than 1 indicates the potential for harmful ecological effects. These statements 
appear to be in conflict. 

Response # 12: Agree. The apparent contradictiqn will be clarified in the text. When an XQ 2: 1. 0, the 
COPC needs further evaluation because it has the potential to pose a hazard (Paragraph 
2). Therefore, an evaluation follows for those ecoCOPCs with XQ :::_1; this evaluation is 
shown on p. 6-98. This text explains why ecoCOPCs with XQs :::_ 1 in Mound surface 
soil do not qualify as ecoCOPCs. EcoCOPCs with XQs :::_ 10 do not qualify because 
effects thresholds used to calculate XQs were based on NOAELs estimated to be 10 times 
lower than LOAELs. LOAELs are the appropriate endpoint for populations of non
threatened and endangered species. EcoCOPCs with XQs2: 10 at Mound did not qualify 
after a rather detailed evaluation of the chemical fonn and mode of exposure used in the 
published toxicity study from which the effects thresholds were derived. 

Thus, a COPC where XQ is around or above 1 can become a COC if the exposure and 
effects data match receptors and routes of exposure and are sound. An XQ between 1 
and 10 may also become a bonafide COC, if the effects data are matchable with 
extrapolation between receptors and routes of exposure. XQs at 10 or higher are almost 
automatically a COC, unless a rather rigorous evaluation of the exposure and effects data 
for that contaminant shows a great deal of uncertainty; then they too can remain COPCs 
only, as was the case at the New Property. 
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Comment# 

GC#1 

GC#2 

GC#3 

SC#1 

SC#2 

SC#3 
~ 

SC#4 

SC#5 

SC#6 

SC#7 

SC#8 

SC#9 

SC#10 

sc #11 

sc #12 
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COMMENT RESPONSE LOCATION 

U.S. EPA 

RIR [Draft], October 1995 RIR [Draft Final], January 1996 

Fig. 4.2 (p. 4-3), Table IV.1 (p. 4-5 (same) 
through 4-8) 

no location specified Section ES, p. ES-3; Section 1, p. 1-
4 

no location specified Section 1.2.1.2, p. 1-7 

Section ES; p. ES-6 (same) 

Section ES 6.1, p. ES-8, para. 4 Section ES 6.1, p. ES-8, para. 3 

Section ES 6.1, p. ES-8, para. 5 (same) 

Section 1, p. 1-2, para. 3 Section 1, p. 1-2, para. 2 

Section 4.3.3.7, p. 4-66, para. 2 Section 4.3.3.7, p. 4-68, para. 1 

Section 4.3.3.8, p. 4-66, para. 3 Section 4.3.3.8, p. 4-68, para. 1 

Section 6.1.2.5, p.6-4, para. 5 Section 6.1.2.5, p. 6-5, line 1 

Section 6.1.3.2, p. 6-11, para. 2 and 3 Section 6.1.3.2, p. 6-12, para. 2 

Section 6.1.3.3, p. 6-13, para. 2 changes made throughout Section 6 

Section 6.2.5.1, p. 6-80, para. 5 Section 6.2.5.1, p. 6-84, para. 2 

Section 6.2.5.2, p. 6-83, para. 3 Section 6.2.5.1, p. 6-87, lines 5-8 

Section 6.2. 7.1, p. 6-96, para. 2 Section 6.2.7.1, p. 6-97, last para, 
andp. 6-100 
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Specific Comments 

Comment #1: Section ES.6.1. Page ES-8. Paragraph 4: 

US DOE MOUND PLANT 
Operable Unit 5 

New Property Remedial Investigation Report 
December 1995 

Ohio EPA Comments 
Page 1 of3 

The risk value of 1 in 1,000 should be changed to 1 in 10,000 to reflect a 104 risk level. 

Response #1: Agree. The text will be revised from "1,000" to "ten thousand." 

Comment #2: Section 2. Page 2-17. Figure 2.5: 
Please explain the discrepancy between plutonium and thorium levels indicated in this 
figure as compared to those indicated in Figure 4.18 on Pg 4-44. 

Response #2: Section 2 identifies results of previous radiological surveys. Figure 2.5 indicates the 
results for both plutonium-238 and total thorium from the Site Survey Project (Stought et 
al. 1988). The values shown in the figure are readings in excess of historic Mound Plant 
soils screening detection levels for these radionuclides (2 pCi/g for Th-232 and 25 pCi/g 
for Pu-238). Section 4 reports results from the Regional Soils Investigation (March 
1995), New Property Fhase I Field Report (July 1995), and New Property Extended 
Phase Field Report (March 1995). _figure 4.18 pr~ents all plutonium results above the 
background criterion of 0.13 pCi/g established for this RI. Occurrences of plutonium 
noted in the Site Survey Project but not corroborated by the RI results may be explained 
by differences in analytical methods and sampling procedures. 

Comment #3: Section 4.3.1. Page 4-11. first paragraph: 
It is stated that a total of 59 surface soil and sediment samples were collected. In Section 
7.1.1, Page 7-2, second paragraph, it is stated that 56 surface soil samples were taken. 
Please clarify or change text to reflect the actual number in both text locations. 

Response #3: ·The text in Section 7 mistakenly reports the number of surface soil samples. As stated in 
Section 4.3.1, 59 surface soil and sediment samples were collected. The text will be 
revised to state the following: "A total of 32 surface soil samples (0-2 feet BGS), 11 
subsurface soil samples (greater than 2 feet BGS), 27 sediment samples, eight seep 
samples, and six groundwater samples were collected during this RI and sent to the 
analytical laboratories." 

Comment #4: Section 4. Page 4-33. Table IV.3: 
Please specify whether the "average concentration" is truly the arithmetic mean or 
consists of some other statistics. 

Response#4: Table IV.3 shows the arithmetic mean of all detects (not just those above background) of 
the specified compounds in surface soil and sediments. A footnote will be added to the 
table to clarify "average concentration." 
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Comment #5: Section 4. Page 4-57. Table IV.5: 

US DOE MOUND PLANT 
Operable Unit 5 

New Property Remedial Investigation Report 
December 1995 

Ohio EPA Comments 
Page2 of3 

Please confirm the Ohio MCL listed in the table for 1,2-dichloroethene. The MCL listed 
is likely meant for 1,2-dichloroeth~e (5 micrograms per liter). 

Response #5: It was verified that the MCL provided in Table IV.5 should be for 1,2-dichloroethane. 
There is no MCL for 1,2-dichloroethene. This typographical error will be corrected. 

Comment #6: Section 6. Page 6-9. Figure 6.1.1: 
Please briefly explain in comment responses why the groundwater/surface water seeps 
exposure to the future construction worker is not a pathway of concern. 

• 

Response #6: "Based on best professional judgement, it was determined that it would be unlikely for 
construction workers to be exposed to seeps on a chronic (or even subchronic) basis 
because (1) the seeps areas have intermittent flow and are usually dry; (2) most of the 
seeps areas are located on slopes which are areas that would not be suitable for 
construction activities; and (3) construction workers using heavy equipment would not 
come into direct contact with the seeps." This rationale will be added to the text. 
Additioaally, there are no plans to install groundwater wells for consumption of 
groundwater on the New Property, thus eliminating the likelihood of construction worker • 
contact with groundwater. 

Comment #7: Section 6.1.3.4. Page 6-13. frrst paragraph: 
Please refer to the equations used in the U.S. EPA "Dermal Exposure Assessment: 
Principles and Applications", 1992, to calculate the absorbed dose from 
groundwater/surface water seeps exposure. Please explain in comment responses why 
dermal exposure calculations are performed differently than in this guidance. 

Response #7: Agree; absorbed dose from groundwater/surface water seep exposure will be re-evaluated 
using U.S. EPA (1992); however, use of default values and professional judgement will 
be required. Absorbed dose from groundwater/seeps dermal exposure was initially 
calculated according to U.S. EPA "Risk Assessment Guidance for Superfund, Volume I, 
Part A," (1989) because chemical-specific parameters needed for that procedure were 
available while parameters needed for the procedure outlined in U.S. EPA "Dermal 
Exposure Assessment: Principles and Application," (1992) are unavailable for some 
chemicals. 

Comment #8: Appendix B: 
Different qualifiers were used by the laboratory and the d~!_tf! v@datp_r._ Please define all 
qualifiers- somewhere -in the appendix.- ~ - -

Response #8: A glossary of both laboratory and data validation qualillers will be added to the 
beginning of Appendix B. 
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Comment#9: 

Response #9: 

Conlment ## 

SC#1 

SC#2 

SC#3 

SC#4 

SC#5 

SC#6 

SC#7 

SC#8 

SC#9 

ARRendix C. Page C-45. Table C.4.3.1: 

US DOE MOUND PLANT 
Operable Unit 5 

New Property Remedial Investigation Report 
December 1995 

Ohio EPA Comments 
Page3 of3 

The "Reason for Rejected Concentration Value" column contains ''NA" for 
pesticides/PCB's and for explosives, yet both analytes include some samples where the 
data was rejected. Please change the table to account for this. 

Agree. This oversight will be corrected. 

COMMENT LOCATIONS 

Ohio EPA 

RIR [Draft], October 1995 RIR [Draft Final], January 1996 

Section ES 6.1, p. ES-8, para. 4 (same) 

Section 2, p. 2-17, Section 4, p. 4-44 p. 2-17; p. 4-45 

Section 4.3.1, p. 4-11, para. 1 Section 4.3.1, p 4-16, para. 1 
Section 7.1.1, p. 7-2 (same) 

Section 4, p. 4-33 (same) 

Section 4, p. 4-57 Section 4, p. 4-58 

Section 6, p. 6-9 Section 6.1.3.2, p. 6-12, para. 2, 3 

Section 6.1.3.4, p. 6-13, para. 1 Section 6.1.3.4, p. 6-14,6-25,6-28 

AppendixB (same) 

AppendixC (same) 
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Genera} Comments 

US DOE MOUND PLANT 
Operable Unit 5 

New Property Remedial Investigation Report 
February 1996 

US EPA Comments 

Comment #1: All of the comment responses received were adequate except for one. Section 4.3.3.8 of 
the report, entitled Radionuclides, states that there are no radionuclide COPCs in the 
seeps. However, DOE's response to specific comment #6 from the U.S. EPA states that 
five of the nine radionuclides detected in the seeps will become COPCs. The third 
paragraph in this section mentions several radionuclides detected above background levels 
in the seeps, but no mention is made of whether any of these radionuclides will become 
COPCs. Please clarify whether any of these radionuclides are indeed COPCs. 

Response #1: The response to comment #6 addressing radionuclide COPCs for seeps was correct. 
Section 4.3.3.8 of the Rl Report will be corrected in accordance with the 
comment/response . 
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ACRONYMS (continued) • K,., organic carbon partition coefficient 
LOAEL lowest -observable~adverse-effect level 
MCL maximum contaminant level 
MCLG maximum contaminant level goal 
MEIMS Mound Environmental Information Management System 
meq/100 g milliequivalents per 100 grams 
,uglk.g micrograms per kilogram 
,ug!L micrograms per liter 
mglk.g · milligrams per kilogram 
mglk.g-day milligrams per kilogram per day 
mg!L milligrams per liter 
mph miles per hour 
MSL mean sea level 
NEPA National Environmental Policy Act 
NOAEL no-observed-adverse-effect level 
NPDES National Pollutant Discharge Elimination System 
NPL National Priorities List 
OEP A Ohio Environmental Protection Agency 
ORO Office of Research and Development 
OU operable unit 
PAH polycyclic aromatic hydrocarbon 
PARCC precision, accuracy, representativeness, comparability, and completeness 
PCB polychlorinated biphenyl 
pCilg picocuries per gram 
pCi/L picocuries per liter • PEF particulate emission factor 
Pu-238 plutonium-238 
Pu-239/240 plutonium-239/240 
QA quality assurance 
QC quality control 
QAPjP Quality Assurance Project Plan 
Ra-226 radium-226 
RAGS Risk Assessment Guidance for Superfund 
redox oxidation/reduction 
RfC reference concentration 
RID reference dose 
RI Remedial Investigation 
RME reasonable maximum exposure 
RSI Regional Soil Investigation 
SMIPP Special Metallurgical/Plutonium Processing 
SOP standard operating procedure 
SOW Statement of Work 

___________ s~~o. _______ strontium~9o. ____________________________________________________________ __ 

SRDS storm water retention and discharge system 
SVOC semi-volatile organic compound 
TAL target analyte list 
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Tb-228 
Tb-230 
Th-232 
TIC 
TOC 
U-234 
U-235 . 
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USDA 
UTL 
VF 
voc 
XQ 
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tentatively identified compound 
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EXECUTIVE SUMMARY 

The Mound Plant was placed on the Comprehensive Environmental Response, Compensation, and Liability 

Act (CERCLA) National Priority List (NPL) on November 21, 1989. In accordance with its NPL status, 

the U.S. Department of Energy (DOE) signed a CERCLA Section 120 Federal Facility Agreement (FFA) 

with the U.S. Environmental Protection Agency (EPA), which became effective October 11, 1990. The 

Ohio Environmental Protection Agency (OEPA) became a signatory on July 15, 1993. 

This report documents the remedial investigation (RI) conducted at the Mound Plant New Property under 

CERCLA and DOE's Environmental Restoration Program. The RI Report is presented in eight sections: 

Section 1 - Introduction; Section 2 - Study Area Investigation; Section 3 - Physical Characteristics of the 

Study Area; Section 4- Nature and Extent of Contamination; Section 5- Contaminant Fate and Transport; 

Section 6 - Baseline Risk Assessment; Section 7 - Summary and Conclusions; and Section 8 - References. 

A synopsis of Sections 1 through 7 is presented below. 

ES.l. INTRODUCTION 

The Mound Plant is a government-owned and contractor-operated facility. The plant occupies a 306-acre 

site in Montgomery County near Miamisburg, Ohio. The Mound Plant is located approximately ten miles 

south-southwest of Dayton and 45 miles north of Cincinnati. The Mound Plant consists of the Operational 

Area and the New Property (Figure ES.1 ). 

The early Mound programs investigated the chemical and metallurgical properties of polonium-210. 

Investigations of other radioactive isotopes were also conducted. Through the present, the Mound Plant 

has used its radioactive research capabilities to contribute to military and non-military programs. All of 

these activities were conducted at the Operational Area. The New Property has never been used by DOE 

for plant processes, production, or operations, nor has the New Property been identified as a contaminant 

source. The New Property was purchased in 1981 from previous owners. Historically, the land was used 

for farming and is currently undeveloped. 

Because the New Property has never been developed, DOE intends to release the majority of the New 

Property for non-DOE use and/or release of DOE ownership, on an expedited basis. An RI field program 

was performed to support these goals. Data collected during the New Property Phase 1 and Extended 
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Phase investigations and supplemental data collected during the Operable Unit (OU) 9 Groundwater 

• Sweeps Program, the OU9 Regional Soils Investigation (RSI), and the OU9 Site-Wide Ecological 

Characterization Study were used to perform the baseline risk assessment(BRA) and to prepare this report. 

• 

• 

Certain interim remedial actions (IRAs) are underway at operable units within the Mound Plant. The IRAs 

may favorably influence the nature and extent of contamination at the New Property. These IRAs will 

reduce the migration of some contaminants from the Operational Area to the New Property through 

groundwater movement and surface soil erosion. 

ES.2. STUDY AREA INVESTIGATIONS 

The RI field activities conducted at the New Property augmented work performed under previous 

investigations. The objectives of the RI investigation were to identify and characterize the nature and 

extent of contamination, develop a conceptual model for potential contaminant release and migration, and 

perform a baseline risk assessment of the New Property. 

The RI Phase 1 and Extended Phase field activities included the following: 1) a soil gas survey to screen 

for volatile and semi-volatile organic compounds in surface soils; 2) a multi-channel analyzer [field 

indicator for the detection of low-energy emitting radiation (FIDLER)] survey to screen for radiological 

contamination in surface soils; 3) radiological screening of surface soils for plutonium-238 and thorium-

232; 4) seep sampling; 5) groundwater sampling from newly installed monitoring wells; 6) surface and 

subsurface soil sampling from borings; and 7) sediment sampling in the ephemeral streams. These 

activities were supplemented with data collected during previous field investigations under other Mound 

Plant programs: 1) groundwater sampling during the OU9 Groundwater Sweeps Program at the New 

Property (DOE 1995b ); 2) surface and subsurface soil sampling during the OU9 Regional Soils 

Investigation (RSI) (DOE 1995c); and 3) an ecological assessment performed as part of the OU9 Site

Wide Ecological Characterization Study (DOE 1994c ). 

The field programs were conducted according to the OUS Remedial Investigation/Feasibility Study (RifFS) 

Work Plan (DOE 1993a), the OUS RIIFS Quality Assurance Project Plan (QAPjP) (DOE 1993d), the OU9 

Site-Wide RIIFS Work Plan (DOE 1992d), and the OU9 Site-Wide Remedial Site Investigation (RifFS) 

QAPjP (DOE 1993e). The data provided by these investigations was used to characterize the nature and 

extent of possible contamination at the New Property and to perform a baseline human health and 
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ecological risk assessment. The BRA assessed the risks associated with current and future land use 

scenarios to determine the need for remedial actions that may be required at the New Property. 

ES.3. PHYSICAL CHARACTERISTICS OF THE STUDY AREA 

The dominant surface features within and around the study area are a prominent bluff on which the Mound 

Plant is located, and the Great Miami River, which occupies a wide valley. Relief in the New Property 

is characterized by moderately southwestward to westward sloping terrain. The steepest slopes are found 

in the extreme northeast corner of the New Property; nearly flat lowlands lie in the southwestern portion. 

Elevations range from 700 feet above mean sea level (MSL) in the southwestern quadrant, to 

approximately 880 feet above MSL in the northeast corner. The western most edge of the New Property 

lies within the 100-year floodplain of the Great Miami River, circumscribed by the 710-ft topographic 

contour. 

Topographic highs are discontinuous bedrock exposures of thinly bedded shales and limestones. Thin 

veneers of unconsolidated Quaternary tills and outwash deposits range in thickness from zero feet at the 

bedrock exposures to more than 195 feet on the western edge of the New Property. These deposits are 

the materials that make up the Buried Valley Aquifer (BVA) that underlies the western portion of the New 

Property. 

The degree of hydraulic interconnection between the bedrock and the BV A varies at the Mound Plant. 

At the New Property, the groundwater flow is predominantly southward along the trend of the BV A. 

Hydrogeologic data suggests that the Great Miami River acts as a recharge source to the BV A over most 

of the year creating a local groundwater ridge near the river that acts as a barrier to groundwater flow 

from the Mound Plant (DOE 1994f). 

A natural topographic divide immediately north of the New Property boundary creates a watershed system 

within the New Property. Runoff from the New Property and part of the Operational Area of the Mound 

Plant passes through this drainage network. All of the streams on the New Property are intermittent and 

-------=so=m="-e --=ar=e_____.fe__,.d.___..b~ see~s during_~eriods of ~reci~itation,_~rimaril~ during~~ring and early: summer. The 

extent of connection between the surface water and groundwater systems is not known. Most of the runoff 

water and eroded sediment collect in the ephemeral stream and discharge off-plant to the southwest where 
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it combines with drainage from the southern portion of the Miami-Erie Canal to ultimately discharge into 

• the Great Miami River. 

• 

• 

Land use in the immediate area surrounding the New Property is industrial (Mound Plant), recreational 

(Miamisburg city parks), residential, and commercial. Much of this development is located in the Great 

Miami River floodplain, while uplands closer to the New Property are used for open space, agriculture, 

and residences. Adjacent to the western boundary of the New Property is a CONRAIL rail line. Current 

land use within a five-mile radius of the Mound Plant is summarized in the OU9 Site-Wide RifFS Work 

Plan (DOE 1992d). 

ES.4. NATURE AND EXTENT OF CONTAMINATION 

The New Property contains low levels of contaminants that are mostly found in the surface soils of the 

area. Metals, semi-volatile organic compounds (SVOCs), and radionuclides were the primary 

contaminants detected above background concentrations. A list of contaminants detected. above 

background criteria and identified contaminants of concern (COCs) in the surface soils, subsurface soils, 

groundwater, and seeps is shown in Figure ES.2 . 

Some radiological constituents were detected at the New Property. Plutonium-238 (Pu-238) was detected 

in surface soil samples collected along the northern perimeter road just south of Building 21, and in a 

small area located south of the Spoils Disposal Area. Thorium-228 (Th-228), thorium-230 (Th-230), and 

thorium-232 (Th-232) were also detected in surface soils in these same locations, but to a lesser extent. 

The average concentrations of radionuclides detected in the New Property soil samples were generally at 

or below background levels. Radiological constituents were infrequently detected at low concentrations 

in groundwater and seep samples. The average concentrations of radionuclides detected in the 

groundwater were at or below background levels. 

Fewer types of contaminants were detected in subsurface soils than in surface soils. Average 

concentrations of metals and radionuclides generally increased with depth in the first two feet of soil. 

Average concentrations of SVOCs generally decreased with depth . 

Mound Plant, ER Program 
Draft Final 

OU5 New Property Remedial Investigation Report 
January 1996 

Executive Summary 
Page ES-5 



SURFACE SOILS SURF ACE SOILS (cont.) GROUNDWATER (cont.) 
Chloride Naphthalene Calcium 
Fluoride Phenanthrene *Chromium 
Nitrate-Nitirite-N Pyrene Cobalt 
Sulfate bis(2-Ethylhexyl)phthalate Copper 
Aluminum 2-Butanone Iron 
Antimony Acetone Lead 
Arsenic Carbon tetrachloride Lithium 
Bismuth Ethyl benzene Magnesium 
Cadmium Hexane *Manganese 
Cerium Methylene Chloride Mercury 
Chromium Toluene Molybdenum 
Copper Xylene, Total *Nickel 
Iron Plutonium-238 Potassium 
Lead Plutonium-239/240 Selenium 
Lithium Radium-226 Sodium 
Magnesium Strontium-90 Thallium 
Manganese Thorium-228 Vanadium 
Mercury Thorium-230 Zinc 
Neodymium Thorium-232 2,4,6-Trinitrotoluene 
Nickel Tritium 1 ,2-Dichloroethene 
Potassium Uranium-234 Acrylonitrile 
Selenium Uranium-235 Hexane 
Sodium Trichloroethene 
Thallium SUBSURFACE SOILS * Americium-241 
Tin Chloride Plutonium-239/240 
Vanadium Sulfate Radium-226 
Zinc Antimony Thorium-228 
I ,3-Dinitrobenzene Bismuth Thorium-230 
2,4,6-Trinitrotoluene Lithium Thorium-232 
4,4'-DDD Magnesium Tritium 
alpha-Chlordane Potassium Uranium-234 
beta-BHC Tetryl Uranium-235 
2-Methylnaphthalene Di-n-butylphthalate Uranium-238 
Acenaphthene Di-n-octylphthalate 
Acenaphthylene bis(2-Ethylhexyl)phthalate SEEPS 
Anthracene Acetone Chloride 
Benzo( a)anthracene Strontium-90 Sulfate 
*Benzo(a)pyrene Uranium-235 Calcium 
*Benzo(b )Ouorantbene Iron 
Benzo(g,h,i)perylene GROUNDWATER Magnesium 
Benzo(k)flluoranthene Ammonia Silver 
Benzoic Acid Chloride Sodium 
Carbazole Nitrate as Nitrogen Vanadium 
Chrysene Sulfate 1 ,3,5-Trinitrobenzene 
Di-n-butylphthalate Aluminum I ,3-Dinitrobenzene 
*Dibenzo(a,h)anthracene Antimony PETN 
Dibenzofuran *Arsenic Trichloroethene 
Fluoranthene Barium Actinium-227 
Fluorene *Beryllium Americium-241 
*In-deno(l-,2;3;-c;d)pyrene Bismuth Strontium~9o 

Thorium-230 
*Contaminant of Concern Uranium-234 

Figure ES.2. Contaminants Detected Above Background Criteria 
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The groundwater within the New Property contains only few contaminants at low concentrations. No 

• discernible plumes of groundwater contamination and no trends in seep contamination were detected 

during this or previous investigations. 

• 

• 

Radionuclide and chemical contaminants were detected in the soil at the New Property. Possible sources 

of radionuclide contamination may include Area 1, the Spoils Disposal Area, and Mound Plant air 

emissions. Possible sources of chemical contamination may include the roads surrounding the New 

Property, historical farming activity, the Spoils Disposal Area, and offsite industrial air emissions 

associated with Mound Plant activities. 

Historical Mound records show that the New Property has never been used by the Mound Plant for waste 

disposal or for plant processes. There are no identified landfills or disposal areas within the New Property 

associated with Mound Plant activities. 

ES.S. CONTAMINANT FATE AND TRANSPORT 

The factors that affect the environmental fate of COCs at the New Property include mobility in 

groundwater, degradation potential, persistence in soils and water, and potential for biological uptake. The 

most likely contaminant transport mechanisms occurring at the New Property include surface water runoff 

and soil erosion, infiltration, and groundwater flow. 

Soil erosion is likely the predominant transport mechanism at the New Property, most notable in the 

ephemeral stream drainage. This mechanism may be responsible for the redeposition of the polycyclic 

aromatic hydrocarbons (PAHs), pesticides, and radionuclides that were detected in the surface soils. 

Infiltration and dissolution are minor transport mechanisms and may be responsible for the distribution 

of volatile organic compounds (VOCs), radionuclides, and water soluble metals in surface and subsurface 

soil. 

Movement of contaminated sediment to the ephemeral streams via surface water runoff and erosion 

appears to be an important transport mechanism at the New Property. This mechanism contributes to the 

distribution ofPAHs and radionuclides "downstream" from the Spoils Disposal Area and the Area 1 "arm." 

Surface runoff also effectively transports water soluble metals. Migration of dissolved and suspended 
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contaminants via groundwater flow is another significant transport mechanism. It is likely that VOCs, 

SVOCs, metals, and radionuclides will eventually migrate offsite with the groundwater. 

ES.6. BASELINE RISK ASSESSMENT 

The purpose of the Baseline Risk Assessment (BRA) was to evaluate current and future risks to human 

health and the environment from exposure to contaminants at the New Property. The human health and 

the ecological BRAs are summarized in the following subsections. 

ES.6.1. Human Health Baseline Risk Assessment 

The human health BRA evaluated current and future risks to human health from exposures to contaminants 

present at, or released from, the New Property. The focus of the risk assessment was to provide 

information to justify action (including "no action") at the New Property by identifying the 

contaminants of concern (COCs), potential exposures, and the potentially exposed population to evaluate 

risks that may need to be mitigated. 

The human health risk assessment identified a number of COCs. This list is a subset of the analytes 

detected above background that are COPCs. The selection of COCs is based on quantitative assessments 

of toxicity, exposure, and cancer and noncancer risks for each COPC. 

The risk assessment calculated the potential excess lifetime cancer risks for current and future land uses 

at the New Property for each COPC. U.S. EPA's target risk range is defined as excess lifetime cancer 

risk values between one in a million (1 0-6) and one in ten thousand ( 1 04
). The decision to remediate sites 

with risks within this range is made on a site-specific basis. Sites with risks greater than one in ten 

thousand require remediation in order to protect human health. 

Noncancer health risks were evaluated using a Hazard Index (ill) calculation for each environmental 

medium and exposure scenario. An HI > 1 means the potential exists for health risks resulting from 

exposure to one or more chemicals. 

Table ES.l summarizes the COCs and their associated numerical risk values. 
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Table ES.l. Summary of Human Health Risks 

CONTAMINANTS COC? PATIIWAY SCENARIO . SITE RISK BACKGROUND RISK 

NoncancerU> Cance~Zl Noncancer Cancer 

SOIL/SEDIMENT 

Benzo(a)pyrene Yes dermal current trespasser NA 1.22E-6 NA NA 

future industrial NA 1.65E-5 NA NA 

Benzo(b )fluoranthene Yes dermal future industrial NA 2.37E-6 NA NA 

Dibenzo(a,h)anthracene Yes dermal future industrial NA 1.92E-6 NA NA 

Indeno( I ,2,3-cd)pyrene Yes dermal future industrial NA l.I3E-6 NA NA 

Arsenic No<3> dermal NA 6.81E-6 NA 7.44E-6 
future industrial 

ingestion NA 2.41E-6 NA 2.63E-6 

Mercury No<3> dermal future industrial 1.54 NA 2.84 NA 

future excavation 1.51 NA 2.83 NA 

Manganese No(l) inhalation future excavation 1.58 NA 2.54 NA 

GROUNDWATER 

Beryllium Yes ingestion future adult NA 2.73E-5 NA 1.21E-5 

future child NA 1.27E-5 NA 5.65E-6 

Chromium Yes ingestion future adult i.69 NA NA NA 

future child 3.95 NA 1.74 NA 

Manganese Yes ingestion future adult 38.4 NA 1.17 NA 

future child 89.5 NA 2.74 NA 

dermal future adult 2.76 NA NA NA 

future child 4.25 NA NA NA 

Nickel Yes ingestion future child 1.26 NA NA NA 

Arsenic Yes ingestion future adult 6.05 1.17E-3 2.57 4.96E-4 

future child 14.1 5.45E-4 6.00 2.32E-4 

dermal future adult NA 9.55E-6 NA 4.06E-6 

future child NA 2.95E-6 NA 1.25E-6 

Americium-241 Yes ingestion future adult NA 2.37E-6 NA NA 

Radium-226 No0> ingestion future adult NA 2.22E-6 NA 2.57E-6 

Tritium No0> ingestion future adult NA 2.01E-6 NA 2.07E-6 

(1) Noncarcinogen Hazard Quotient (HQ) effects. Per EPA guidance, noncarcenogenic risk is present ifHQ exceeds 1.0. 
(2) Excess lifetime cancer risk. Per EPA guidance, cancer risk is present if excess lifetime cancer risk exceeds 1.0E-6. 
(3) Contaminant exceeded EPA risk levels for cancer (l.OE-6) and/or noncancer (1.0) but risk associated with contaminant at site is 

indistinguishable from risk associated with contaminant in background. 
Note: The greatest cancer risk associated with plutonium-238 is I.OOE-7 (ingestion - future industrial). The greatest cancer risk associated 

with thorium is 3.40E-8 (inhalation - future excavation). 
NA Not applicable because HQ <1 or cancer risk <l.OE-6 or not calculated 
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The results of the human health BRA can be summarized as follows: 

• No radionuclides in soiVsediment at the New Property were identified as COCs for human 

health because estimated risks do not exceed EPA cancer and noncancer targets. 

• Benzo(a)pyrene, benzo(b)fluoranthene, dibenzo(a,h)anthracene, and indeno(1,2,3-

cd)pyrene are COCs in soiVsediment for future commerciaVindustrial workers because the 

cancer risks from dermal exposure to these contaminants are estimated to be within the 

EPA target risk range. In addition, benzo(a)pyrene in soiVsediment is a COC for current 

adolescent trespassers. 

• No COCs for human health were identified in seeps at the New Property because risks 

from dermal exposure to constituents in seeps do not exceed EPA cancer and non cancer 

targets. 

•- The risk from the ingestion of groundwater from the New Property is above the EPA 

noncancer and cancer targets for future off-site residents. Arsenic, beryllium, chromium, 

manganese, nickel, and americium-241 are COCs because the noncancer risks exceed the 

EPA target Ill of 1 or the cancer risks exceed the target value of one in one million. 

ES.6.2. Ecological Baseline Risk Assessment 

The objectives of the ecological BRA were to define and evaluate the current and future baseline risks of 

harmful effects on plants and animals from exposure to chemical contamination. Radionuclides were not 

evaluated because the available toxic effects data are based on experimental exposures much higher than 

those at the New Property. 

The ecological BRA identified no ecological contaminants of concern ( ecoCOCs ). It was determined that 

contaminants at the New Property: (1) are not present at the New Property at concentrations greatly 

• 

• 

_______ e_xce_e_d_in_,g<._b_a_c__,kground and other exJ>osure units;(~) are unlikel):' to bioaccumulate in prey_(suc_h_asjns~_c_ts), ____ _ 

at high levels, which in tum expose their predators; and/or (3) have published toxicity thresholds (dietary 

limits and effects levels) that indicate no harmful effects on organisms at observed concentrations . 
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ES.7. CONCLUSIONS 

The RI at the New Property was perfonned to characterize the nature and extent of contamination, 

detennine the potential for contaminant migration, evaluate risk to human health and the environment, and 

provide data necessary to assess the need for site remediation. 

The conclusions of this RI Report are: 

• Radionuclides were detected in soils and groundwater at the New Property; however, 

concentrations were low and occurrences were infrequent. Radionuclides, including 

plutonium, thorium, and tritium, are not significant contaminants at the New Property 

because they do not pose risk to human health or the environment. 

• With the exception of isolated high concentrations of metals in the fonner "farm trash 

area," contaminants that were detected in groundwater and seeps do not appear to have 

a source within the New Property. Groundwater occurrences of contamination do not 

have apparent relationships to soil occurrences of the same contaminants (Section 4 ) . 

Consequently, the New Property does not appear to be impacting the quality of the 

groundwater resources in the area. 

• Metals and P AHs are ubiquitous in soils; therefore no relation can be drawn between their 

occurrence at the New Property and operations at the Mound Plant. Although past Mound 

Plant activities may have contributed to metals and P AH contamination at the site, offsite 

sources may also be contributing to the occurrence of these compounds at the New 

Property. For example, arsenic was found in both soils and groundwater at concentrations 

that cause risks within EPA target ranges. However, the risks due to arsenic in 

background soils are greater than risks associated with the New Property (see Table ES.l ). 

In some cases, New Property risks appear to be higher than the background risks; in others, background 

risks appear to be higher. Thus, differences between background and New Property risks are not 

sufficiently large to require remediation at the New Property . 
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1. INTRODUCTION 

The U.S. Department of Energy (DOE) Mound Plant in Miamisburg, Ohio was placed on the 

Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) National Priority 

List (NPL) on November 21, 1989 (54 Federal Register 48184). In accordance with its NPL status, DOE 

signed a CERCLA Section 120 Federal Facility Agreement (FFA) with the U.S. Environmental Protection 

Agency (EPA), which became effective October 11, 1990 (EPA 1990). The Ohio Environmental 

Protection Agency (OEPA) became a signatory on July 15, 1993 (EPA 1993a). 

The terms of the FFA require that DOE develop and implement remedial investigations (Ris) and 

feasibility studies (FSs) and conduct ongoing remedial actions to ensure that environmental impacts 

associated with past and present activities at the Mound Plant are thoroughly investigated and appropriate 

action is taken to protect human health and the environment. The FF A also requires DOE to produce a 

site-wide RifFS report to assess the nature and extent of contamination and to determine potential impacts 

of this contamination on human health and the environment. 

To accomplish the objectives of the FFA statement of work, the Environmental Restoration (ER) Program 

has been developed at the Mound Plant. The ER Program has two primary goals: (1) to reduce adverse 

impacts on human health and the environment by reducing releases of hazardous or radioactive materials, 

and (2) to bring all inactive waste sites requiring remediation into compliance with existing state and 

federal regulations and requirements. 

The ER Program is patterned after the EPA CERCLA program and consists of three phases. The first 

phase, a preliminary assessment/site inspection, was completed at the Mound Plant in 1986 during the 

Mound Site Survey Project (Stought et al. 1988). The second phase, a RifFS, is currently underway at 

the Mound Plant. The third phase, remedial design/remedial action will implement the remedial 

alternatives chosen in the FS. 

Because of the size and complexity of the Mound Plant, the site has been divided into several operable 

units (OUs) by the ER Program as a way to manage the RifFS investigation. A RifFS will be completed 

for each of these OUs and the data imd information will be aggregated to provide a cohesive, unified 

understanding of radioactive ~d chemical contamination at the Mound Plant. Additional discussion of 
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the Mound PlantER Program including compliance strategy, guidance documents, laws of authorization, 

history, and descriptions of the Mound Plant OUs, can be found in the OU1 RI Report (DOE 1994a). • 

This document constitutes the RI report for the portion of OU5 known as the New Property. It 

summarizes the results of the completed Rl, including a baseline risk assessment (BRA). The physical 

and chemical characteristics of the New Property, the nature and extent of contamination, and contaminant 

migration are addressed. Findings and data analyses are combined to form a conceptual model of potential 

contaminant release and transport mechanisms at the New Property. The BRA utilizes contaminant 

occurrence data to quantify risks to human health and the environment posed by these contaminants. 

The New Property has never been used by the DOE for plant processes, production, or operations, nor 

has the New Property been identified as a contaminant source. Thus, DOE intends to release the majority 

of the New Property for non-DOE use and/or release of DOE ownership, on an expedited basis. An RI 

field program was performed according to the OU5 South Property RIIFS Work Plan (DOE 1993a) to 

support these goals. A Phase 1 reconnaissance field program that included a soil gas survey, a surface 

radiological survey, and seep sampling was conducted in February and March, 1994. The results of these 

activities are presented in the New Property Phase 1 Field Report (DOE 1994b). 

Shortly after completion of Phase 1 activities, the Extended Phase field program was conducted from June 

through August, 1994, and consisted of the drilling of soil borings, the installation of monitoring wells, 

and the collection of soil, groundwater, and sediment samples. The results of this investigation are 

presented in the New Property Extended Phase Field Report (DOE 1995a). Data collected during these 

two investigations (Phase 1 and Extended Phase), the Fall of 1993 and the Spring of 1994 OU9 

Groundwater Sweeps Program (DOE 1995b), the OU9 Regional Soils Investigation (RSI) (DOE 1995c), 

and the ~U9 Site-Wide Ecological Characterization Study (DOE 1994c) were used to perform the BRA 

and prepare this RI report. 

The following sections describe the scope of the New Property RI report, provide a site description and 

background, and review previous field investigations. The closing section presents the organization of the 

remainder of the report. 
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1.1. PURPOSE AND SCOPE 

The purpose of this RI report is to describe the investigations undertaken at the OU5 New Property and 

to provide a description of the current conditions in this specific area of the Mound Plant. The RI was 

conducted to characterize the nature and extent of contamination and to evaluate any potential risks to 

human health and the environment at the New Property. The specific objectives of the RI were: 

• Identify the presence, nature, and extent of potential contamination in groundwater, 
surface water, soiis, and sediment. 

• Identify contaminants and establish their concentration ranges with respect to background 
levels or applicable or relevant and appropriate requirements. 

• Identify site geologic features that affect the fate and transport of contaminants. 

• Provide groundwater data and hydrogeologic parameters to assess groundwater flow 
directions and rates that will affect the fate and transport of contaminants. 

• Provide chemical and radiological data on the quality of groundwater, surface water, soils, 
and sediments that will support a BRA. 

• Perform the BRA . 

• Provide data for the FS alternatives screening and provide data necessary to assess the 
need for site remediation. 

Current and previous field and laboratory investigations are used to characterize the New Property. These 

investigations include cultural and ecological surveys, soil mapping, a soil gas survey, radiological 

screening of soils, borehole drilling and soil sampling, monitoring well installation and groundwater 

sampling, seep sampling, and sediment sampling. 

Groundwater quality at the New Property will be evaluated and discussed in this RI report; however, site

wide groundwater quality impact issues are part of the OU9 Site-Wide Groundwater Monitoring Program 

and will not be addressed as part of this report. 

1.2. SITE BACKGROUND 

The following subsections describe the geographic setting and history of the Mound Plant and the New 

• Property. 
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1.2.1. Site Description 

1.2.1.1. Tbe Mound Plant 

The Mound Plant is a government-owned and contractor-operated facility. The plant occupies a 306-acre 

site on the outskirts of the city of Miamisburg in Montgomery County, Ohio (Figure 1.1 ). The Mound 

Plant is located approximately ten miles south-southwest of Dayton and 45 miles north of Cincinnati. The 

northern boundary of the Mound Plant is approximately 0.13 miles south of Mound Avenue in 

Miamisburg. Benner Road forms the southern boundary of the Mound Plant, and the Conrail Railroad 

(formerly the Penn Central) roughly parallels the western boundary at a distance of 50 to 200 feet 

(Carfagno, D.G. and B.M. Farmer 1985). 

The Mound Plant consists of the main plant, or the Operational Area, to the north of the east-west access 

road and the New Property to the south of this road (Figure 1.2). The Operational Area encompasses two 

adjoining hills (the Main Hill and the Special Metallurgical/Plutonium Processing (SM/PP) Hill) consisting 

of bedrock shales and limestones covered by a thin veneer of unconsolidated deposits. The two hills are 

separated by the plant drainage ditch which is underlain by interbedded till, sand, and gravel deposits . 

Much of the original surface of these two hills has been regraded and reworked during plant construction. 

Currently, there are 120 buildings at the Mound Plant, all located in the Operational Area. There are no 

buildings in the New Property. A railroad siding enters the plant from the west and services the lower 

plant valley. Details of the plant property boundaries, fencing, and utilities are included in the OU9 Site 

Scoping Report: Volume 4, Engineering Map Series (DOE 1992a). 

Certain interim remedial actions (IRAs) are underway at operable units within the Mound Plant that may 

reduce the potential future risk from contaminants migrating to and from the New Property. At OU1, 

collection, treatment, and disposal of groundwater contaminated with VOCs is planned. This IRA will 

influence hydraulic gradients at the New Property and reduce the migration of VOCs via groundwater 

(DOEIMB, 1995). Along the northern boundary of the New Property, an IRA is underway to control 

• 

• 

stromwater drainage. Surface soils contaminated with thorium and J>lutonium in the_Qp_erationaLArea_will ____ _ 

be prevented from migrating onto the New Property via stormwater runoff (DOEIMB, 1994). Both of 

these IRAs may favorably impact the nature and extent of contamination at the New Property. 
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Figure 1.1. Location of the Mound Plant, Miamisburg, Ohio 
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1.2.1.2. The New Property 

The New Property (Figure 1.3) is located immediately south of the Operational Area. It is bordered by 

the Operational Area to the north, by Cincinnati-Dayton Pike to the west, by the north-south access road 

to the east, and by Benner Road to the south. Area 1, which is part of the OU6 Decontamination and 

Decommissioning Program, includes the vicinity around Building 21 in the Operational Area, an old 

plutonium waste package storage area to the east, and an "arm" that extends into the New Property. The 

Area 1 "arm", which extends to the south along a drainage channel, was defined based on results from 

the OU9 Site Scoping Report: Volume 3, Radiological Site Survey (DOE 1993b). Because the "arm" is 

partially located within the New Property, the analytical results of this area are discussed in this report. 

The Spoils Disposal Area (Figure 1.3), is excluded from the New Property because it was used by the 

Mound Plant for waste disposal. 

Cultural features in the New Property include a paved access road parallel to the east boundary, a 

contractors' parking lot at the junction of Benner Road and the access road, an undeveloped dirt road that 

penetrates the southwest quadrant ofthe property, and an above-ground power line running approximately 

north-south through the center of the New Property. There is also a small area (approximately 20' x 20') 

containing some tires and metal debris near the north end of the undeveloped dirt road, immediately 

southeast of the ephemeral stream that transects the study area. 

Current institutional controls (fence, guarded entrance) prohibit unrestricted access to the Operational Area 

from the New Property and to the New Property from offsite. These controls will be maintained if the 

New Property is released before the Operational Area. 

The New Property is topographically characterized by relatively steep hillsides in the north and east 

(maximum surface elevation 880 feet above mean sea level (MSL)) and flat-lying lowlands along the 

western edge of the property (minimum surface elevation 710 feet above MSL) (Figure 1.3). The 

topographic highs are bedrock expressions of interbedded Ordovician limestones and shales. The New 

Property is covered with a layer of unconsolidated Quaternary till and outwash deposits which ranges in 

thickness from one to eight feet on the hillsides to greater than 195 feet on the flat-lying lowlands (DOE 

1992b ). The land, which was historically used for farming, is undeveloped. Vegetation consists of 

grasses, small trees, and brush . 
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1.2.2. Site History 

1.2.2.1. The Mound Plant 

The Mound Plant originated in 1943 as part of the Manhattan Engineer District, which became known as 

the Manhattan Project. Its purpose was to determine the chemical and metallurgical properties of 

polonium (DOE 1986). The work was performed for the United States Army at several locations in 

Dayton, Ohio. In 1946, 182 acres on the outskirts of Miamisburg, Ohio, were purchased for the location 

of the permanent research facility to support the Manhattan Project. In i 948, work being performed at 

the Dayton units was moved to this site and, in January 1949, radioactive operations began. 

The early Mound programs investigated the chemical and metallurgical properties of polonium-21 0 and 

its applications for weapons and non-weapons use. Investigations involving other radioactive isotopes 

were conducted at Mound through the early 1960s as part of the national civilian power reactor program. 

Through the present time, Mound has used its unique radioactive research capabilities to contribute to 

breeder reactor research, development of thermoelectric generators, space exploration, medical 

applications, and other military and non-military programs . 

In the early 1970s, the Mound Plant expanded its comprehensive programs in environmental control, waste 

management, and energy conservation. In January 1975, the Mound Plant formally came under the 

jurisdiction of the Energy Research and Development Administration upon dissolution of the Atomic 

Energy Commission. In October 1977, the Mound Plant was incorporated into the DOE complex. 

Additional details about the Mound Plant history and programs can be found in the OU9 Site Scoping 

Report: Volume 7, Waste Management (DOE 1993c). 

1.2.2.2. The New Property 

The New Property was purchased by the DOE on August 26, 1981 from previous owners. A portion of 

the New Property, approximately 80 acres, was purchased from the Penrod estate. The estate was located 

on the undeveloped road in the southwest quadrant of the New Property, south of the ephemeral stream. 

The estate property contained a two-story brick house, a bam, a frame tool shed, a costume shop, and an 

outhouse. At the time of purchase, the Penrod estate was given the option to remove any of the structures 
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from the property; only the costume shop was removed. The other structures became the property of the 

DOE, and were subsequently either moved or razed. 

Aerial photos dated 1938, 1949, 1968, and 1980 indicate that the property was historically used for 

farming and showed no signs of construction or excavation activities. An environmental audit was not 

conducted before DOE purchased any of the parcels of land which now make up the New Property. The 

New Property has not been used by the DOE for plant processes or for disposal of waste. 

1.3. REPORT ORGANIZATION 

This RI report is prepared in accordance with EPA guidance and recommended format (EPA 1988). The 

report consists of an Executive Summary, Sections 1 through 8, and appendices. Section 1 describes the 

purpose and the organization of the report. In addition, a description and history of the Mound Plant and 

the New Property is presented. The objective of this section is to provide a historical perspective to be 

used in evaluating human health and environmental impacts associated with the New Property in OUS. 

The environmental investigations conducted to support the RI of the New Property are summarized in 

Section 2. Previous investigations of the New Property are also described. This section presents the 

specific data objectives and methodology employed for each data collection and analysis activity, as well 

as a description of the RI contract laboratory program (CLP) and the data management approach used for 

the project. 

Section 3 describes the physical characteristics of the OUS study area, including the geography, geology, 

hydrology, and ecology of the study area and vicinity. Data relevant to the physical characteristics of the 

study area are presented from a regional, local, and site perspective, as appropriate. 

Section 4 presents the data gathered during the RI and discusses the nature and extent of contamination 

at the New Property. Background chemical data are provided. The nature and extent of contamination 

at the New Property is discussed with respect to the environmental media studied. 

An evaluation of the probable fate and transport of the contaminants of potential concern is presented in 

Section 5. Fate and transport characteristics are considered and conceptual models of contamination 

migration are presented. 
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Section 6 presents the human health baseline risk assessment and the baseline ecological risk assessment. 

• Data and evaluations supporting the risk assessments and the uncertainties associated with the BRA are 

presented in Appendix E. 

• 

• 

Section 7 summarizes the results and conclusions drawn from data relevant to the New Property Rl, and 

Section 8 lists the references used in the preparation of this document. 

The appendices contain data relevant to the RI at the New Property. Boring logs and well construction 

diagrams, analytical data tables, a data quality assessment, statistical tests used to determine contaminants 

of potential concern (COPCs), and risk assessment calculations are provided to support the interpretations 

made in this RI Report . 
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2. STUDY AREA INVESTIGATION 

This section describes the field and analytical programs used to gather data on site characteristics and 

conditions before and during the RI at the New Property. The investigations were designed to meet the 

data quality objectives (DQOs) delineated in the OUS RifFS Work Plan (DOE 1993a) and the OUS 

Quality Assurance Project Plan (QAPjP) (DOE 1993d), and to supplement the information provided by 

previous field investigations. The field and analytical programs were conducted in accordance with the 

OUS RifFS Work Plan, the OUS QAPjP, and the OU9 QAPjP (DOE 1993e). Investigation objectives, 

rationale, sampling methods, and sampling locations are discussed in this section. The results of these 

investigations are discussed in subsequent sections of this report. Previous field investigations and their 

results are also summarized in this section. 

2.1. FIELD INVESTIGATIONS 

This RI of the New Property consisted of a Phase 1 reconnaissance survey and an Extended Phase 

investigation. The purpose of the Phase 1 reconnaissance investigation, conducted in early 1994, was to 

characterize areas of contamination that required further investigation. Phase 1 activities consisted of (1) 

a soil gas survey to screen for volatile and semi-volatile organic compounds in surface soils; (2) a multi

channel analyzer (or field instrument for the detection oflow-energy radiation [FIDLER]) survey to screen 

for radiological contamination in surface soils; (3) radiological screening of surface soils for plutonium-

238 (Pu-238) and thorium-232 (Th-232); and (4) sampling of seep water to screen for organic, inorganic, 

and radiological contamination. Results from the Phase I investigation are documented in the New 

Property Phase 1 Field Report (DOE 1994b ). The Extended Phase investigation augmented the Phase 1 

program with surface and subsurface soil sampling from borings, groundwater sampling from newly 

installed monitoring wells, and sediment sampling in the ephemeral streams. Results from the Extended 

Phase investigation are documented in the New Property Extended Phase Field Report (DOE 1995a). 

Analytical data from the groundwater, sediment, seep, and soil sampling were used to perform the BRA, 

presented in Section 6 of this RI Report. 

Data collected before the 1994 Phase 1 and Extended Phase RI investigations were also used to support 

the RI and to perform the BRA. This includes groundwater data collected during the OU9 Groundwater 

Sweeps Program (DOE 1995b) and the corresponding lithologic logs from the monitoring wells which 

were previously installed on the New Property. It includes surface and subsurface soil data collected 
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during the 1994 OU9 Regional Soil Investigation (RSI) (DOE 1995c). It also includes ecological data 

collected during the OU9 Site-Wide Ecological Characterization Study (DOE 1994c) which investigated 

the entire Mound Plant. 

Other previous investigations in the OUS New Property were designed to assess the impacts of potential 

contamination released to soils by the site's previous owners, and assess the extent of migration, if any, 

of hazardous and radioactive materials from the Operational Area to the New Property. Because the New 

Property has never been used by the Mound Plant for plant processes or waste disposal, previous studies 

were reconnaissance studies that measured a broad array of indicators of radioactive or chemical 

contamination in surface or subsurface soils. Prior to 1994, surveys and sampling activities conducted as 

part of the Site Survey Project (Stought et al. 1988) included a FIDLER survey, surface and subsurface 

soil sampling, and soil screening at the Mound Plant Soil Screening Facility. Additional soil sampling, 

reported in the OU3 Miscellaneous Sites - Limited Field Investigations Report (DOE 1992c), was 

completed for organic and inorganic compounds. 

The ambient air is continually monitored to ensure the Mound Plant is in compliance with the Clean Air 

Act. An archaeological survey was performed at the Mound Plant in 1991. Because it was not RI-quality, 

none of the data from these investigations (Site Survey Project, OU3 Limited Field Investigation, ambient 

air monitoring (DOE 1992d; DOE 1994d), or the archaeological survey (DOE 1991) were used to support 

the BRA; however, the data from some of these investigations do indicate areas of possible contamination 

at the New Property. 

2.1.1. Surface Features 

The New Property is topographically characterized by relatively steep hillsides in the north and east 

(maximum surface elevation 880 feet MSL) and flat lying lowlands in the southwest corner of the property 

(minimum surface elevation 710 feet MSL) (Figure 1.3). The New Property is situated approximately 0.4 

miles east of the Great Miami River. 

~~~~~~_Th_e_o_·v_e_ra_l_l_t_opograpJ!y of the New Pro~ert)' is influenced by surface erosion associated with the 

ephemeral streams that drain the area (Figure 1.3). Surface water runoff from the New Property and 

portions of the Operational Area of the Mound Plant passes through this drainage network. Most of the 

• 

• 

runoff from the New Property collects in the ephemeral stream that discharges off-plant to the southwest. • 
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This ephemeral stream combines the Mound Plant surface water discharge with drainage from the south 

• part of the Miami-Erie Canal, flows under Dayton-Cincinnati Pike, and into the Great Miami River. 

• 

• 

Water flows through the network of ephemeral streams in the spring and dries as summer approaches. 

Aerial photos dated 1938, 1949, 1968, and 1980 were available from the Montgomery-Greene County 

Transportation and Development Planning Program and the Miami Valley Regional Planning Commission. 

These photos indicate that the property was historically used for farming and showed no signs of 

construction or excavation activities. The Spoils Disposal Area is still actively used by the Mound Plant; 

therefore, it is not defined as part of the New Property. 

2.1.2. Seep and Sediment Sampling 

Seeps and stream sediments constitute important sampling locations for characterizing potential chemical 

and radioactive contamination in the New Property. The ephemeral streams and the low lying area south 

of the Spoils Disposal Area are logical sites for the accumulation of contaminants transported by surface 

runoff from the Operational Area, Spoils Disposal Area, and Area 1 of the Mound Plant. Investigation 

of the seeps and sediments also provides important data used in assessing risks to human health and the 

environment. 

Seep and sediment sampling was conducted in 1994 according to the OUS RifFS Work Plan (DOE 1993a) 

and the OUS QAPjP (DOE 1993d). The following subsections present the sampling rationale and 

procedures. 

2.1.2.1. Sampling Rationale 

Seep sampling was conducted in March 1994 at eight seep locations in the New Property as part of the 

Phase 1 investigation (Figure 2.1). The purpose of the seep sampling was to characterize the seep water 

(near-surface) for the presence of any potential radioactive or chemical contaminants. Seep samples were 

analyzed for organic, inorganic, and radioactive constituents, per the OUS QAPjP (DOE 1993d). 

As part of the Extended Phase investigation, 27 sediment samples were collected from locations in the 

New Property ephemeral stream drainage system in July 1994 (Figure 2.1 ). Sediment samples were 

collected to determine if contaminated surface water runoff (potentially from the Spoils Disposal Area, 
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Area 1, and the Operational Area) is collecting in the ephemeral stream systems and potentially exiting 

• the Mound Plant Property at the southwest boundary of the New Property. Geotechnical samples were 

also collected and analyzed to characterize physical properties of the sediments from the ephemeral 

streams. 

• 

• 

2.1.2.2. Sampling Procedures 

Seep sampling was conducted in accordance with Mound Standard Operating Procedure (SOP) 2.2 Field 

Measurements on Ground and Surface Water Samples, SOP 2.8 Sampling for Volatile Organics, and SOP 

2.9 Surface Water Sampling. Samples were collected, packaged, and shipped to an OU9 QAPjP-approved 

laboratory according to Mound SOP 1.3 Sample Control and Documentation, SOP 1.4 Sample Containers 

and Preservation, and SOP 1.5 Guide to the Handling, Packaging, and Shipping of Samples. Seep 

samples were analyzed for chemical and radioactive parameters per the OU5 QAPjP (DOE 1993d). 

Sediment samples were collected according to SOP 5.2 Soil Sampling with a Spade and Scoop using 

decontaminated (clean) equipment. Samples were collected, packaged, and shipped to an OU9 QAPjP

approved laboratory according to Mound SOPs 1.3, 1.4, and 1.5 for chemical and radioactive analysis . 

Immediately following the collection of the chemical and radiological samples, geotechnical samples were 

collected at ten locations (SD03, SD07, SD08, SD09, SD12, SD13 SOlS, SD16, SD20, and SD23) by 

filling a 5-gallon plastic bucket approximately half-full with sediment using a spade. These samples were 

shipped to an OU9 QAPjP-approved laboratory per SOPs 1.3, 1.4, and 1.5 and analyzed for moisture 

content, particle size distribution, specific gravity, liquid limit, plastic index, and pH. Geotechnical results 

are presented in Table 11.1. 

2.1.3. Soil Investigation 

Nine boreholes were drilled on the New Property in June 1994 as part of the OU5 New Property Extended 

Phase investigation (DOE 1995a). Soil samples were collected for radioactive, chemical, and geotechnical 

analysis, per the OU5 QAPjP . 
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Table Jl.l. Summar~ of Geotec~~ical Ap.alyse~ ~f New Proper!)' Sedimen~ Samples 

Sample Soil Natural Specific 
Number Symbo' Moisture Gravity 

(%) 

SD03218 I GM 20.3 2.69 

SD07218 
I CL 21.1 2.72 

SD08218 I CL 20.6 2.68 

SD09218 
I sc 33.5 2.75 

SDI2218 I sc 14.1 2.72 

SDI3218 
I CL 21.4 2.7 

SD1521 8 
I GC 14.9 2.74 

SD1621 8 
I GC 14.7 2.71 

SD2021 8 
I q.,' 21.4 2.68 

SD2321 8 I ML/CL 23.3 2.69 

B 

DIO 
mm 
CL 
GC 
GM 
ML 
pH 
sc 
NA 

geotechnic~l bucket sample 
10% of saftple had smaller grain size diameter t)lan this number 
millimeters 

• 

clay I 

clayey gravel 
silty gravel 
inorganic ~ilts with slight plasticity 
acidity or ~lkalinity index ' 

I . 
clayey sand 

I 
not analyzed 

Grain Size Analysis 

Gravel Sand Silt Clay oto 

(%) (%) (%) (%) (mm) 

39 16 18 27 0.0005 

10 22 25 43 NA 

23 24 18 35 NA 

31 41 17 11 0.0033 

2:t 45 13 20 0.0006 

23 24 41 12 NA 

42 31 12 IS 0.0007 

43 24 13 20 0.001 

14 16 37 33 NA 

15 33 29 23 NA 

• 

Atterberg Limits pH 

Liquid Plastic 
Limit Index 

(%) (%) 

38 12 6 

37 17 7.2 

36 16 7.2 

33 11 7 

35 13 7.1 

35 14 7 

32 II 7 

37 14 7.3 

39 17 7 

39 14 6.8 

• 



• 

• 

• 

2.1.3.1. Sampling Rationale 

Borehole locations are presented in Figure 2.2. Three boreholes (B398, B403, and B404) were located 

near the boundary between the New Property and the Operational Area of the Mound Plant to detect 

possible contaminant migration in soil southward from the Operational Area. The six remaining boreholes 

(B401, B405, B406, B407, B408, and B409) were distributed around the site to provide for the general 

collection of radiological, chemical, and geological/geotechnical data over the New Property. 

2.1.3.2. Sampling Procedures 

Borehole Drilling and Abandonment 

Borehole advancement and abandonment was completed in accordance with SOP 4.1 Soil Borings. All 

reusable sampling equipment was decontaminated at the beginning of the project and after each use per 

SOP 1.6 General Equipment Decontamination. A hollow-stem auger rig drilled the boreholes to the 

desired depth using eight-inch augers. When sampling was completed at each borehole, the hole was 

filled to the surface with grout and allowed to dry for 24 hours. Where settling occurred, additional grout 

was added to fill the borehole. 

Sampling 

Surface and subsurface soil samples and geotechnical samples were collected from the New Property soil 

borings. Pertinent sampling information was recorded according to SOP 4.1 and SOP 5.1 Soil and Rock 

Borehole Logging and Sampling. Borehole logs are presented in Appendix A. of this report. Two soil 

samples were collected from each borehole (where possible): one from the surface, and one either at the 

depth of the water table, or at the soil/bedrock interface if groundwater was not encountered above 

bedrock. At several borehole locations, the hollow-stem drill rig was relocated a few feet from the 

original boring location and a second boring was drilled to a specified depth in order to collect the 

subsurface sample. This occurred when the target subsurface sampling depth was exceeded in the first 

boring. After collection, samples were packaged and shipped to an OU9 QAPjP-approved analytical 

laboratory per SOPs 1.3, 1.4, and 1.5 . 
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Surface soil samples were collected per SOP 5.2. The top layer of sod was removed and the area was 

• monitored for combustibles and volatile emissions per SOP 6.1 Health and Safety Monitoring of 

Combustible Gas Levels, SOP 6.2 Health and Safety Monitoring of Organic Vapors with a Photoionization 

Detector, and SOP 6.3 Health and Safety Monitoring of Organic Vapors with a Flame Ionization Detector. 

An effort was made to exclude organic matter and gravel from the sample. All samples were collected 

and placed in a cooler with blue ice for final labeling and shipping. 

• 

• 

Subsurface soil samples were collected using three-inch diameter split-spoon samplers either at the depth 

of the water table or at the soil/bedrock interface. After onsite monitoring for combustibles and volatile 

emissions as described above, all samples were collected and placed in a cooler with blue ice for final 

labeling and shipping. 

Soil samples at the surface and subsurface sampling depths were also collected for analysis ofPu-238 and 

Th-232 at the Mound Plant Soil Screening Facility. Groundwater was encountered in sufficient quantity 

to collect grab samples from borings B401 and B408, during drilling, as described in Section 2.1.4.2. 

Geotechnical Samples 

Geotechnical samples were collected from each distinct soil horizon encountered during drilling. Samples 

were collected using a three-inch outer diameter, 24-inch long, stainless steel thin-walled sampler (Shelby 

tube) and by filling a 5-gallon plastic bucket with cuttings. Soil from the Shelby tube was used for 

analysis of in-situ hydraulic conductivity. Soil contained in the bucket was used for analysis of moisture 

content, particle size distribution, specific gravity, liquid limit and plastic index (Atterberg limits), 

permeability, cation exchange capacity (CEC), and pH. Geotechnical results are presented in Table 11.2. 

2.1.3.3. Previous Soil Investigations 

Regional Soils Investigation <RSD 

From April to June 1994, the RSI was conducted as part of the OU9 Site-Wide RI in accordance with the 

OU9 RifFS Site-Wide Work Plan (DOE 1992d). The primary objectives of this investigation were to 

determine regional and local extent of soil contamination from the Mound Plant airborne emissions. 

Surface and subsurface soil samples were collected at locations within a 20-mile radius of the Mound 
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Sample 
Number 

840421 8 

840521 8 

84052JT 

840621 8 

840621T 

8406228 

840721 8 

840721T 

8407238 

840821 8 

84082JT 

8408228 

840822T 

NA 
NR 
NP 
CEC 

, em/sec 
MeqNa/IOOg 

• 

I 
I 

1, 

I 

I 

I 

I 

I 

I 

I 

I 
I 

I 

I 

I 

I 
I 

I 

Ta~le ~1.2. Summary of Geo~echnical Analyses of New Property Soil Samples 

Soil ~atural 
Symbol Moisture 

(%) 

CL 8.8 

MH 31.8 

NR 36.8 

CL/ML 7.4 

NR 9.9 

SP-SM 4 

ML 26.2 

NR 17.3 

CL 17.1 

CL 13.5 

NR !1.4 

SM 3.5 

NR 11.7 

geotechnical shelby tube sample 
geotechnical bucket sample 
not analyzed · 

not recorded 
non-plastic 
cation exchange capacity 
centimeters per second 

Specific 
Gravity 

2.73 

2.77 

NA 

2.65 

NA 

2.75 

2.65 

NA 

2.73 

2.62 

NA 

2.75 

NA 

milliequivalent of sodium per 100 grams 

Gravel 
(%) 

14 

I 

NA 

10 

NA 

36 

I 

NA 

2 

I 

NA 

28 

NA 

CL 
MH 
ML 
SM 
SP 
oto 
mm 

Grain Size Analysis 

Sand Silt Clay o•• 
(%) (%} (%) (mm) 

33 29 24 NA 

8 31 60 NA 

NA NA NA NA 

37 32 21 NA 

NA NA NA NA 

53 6 5 0.032 

17 42 40 NA 

NA NA NA NA 

14 26 58 NA 

29 41 29 NA 

NA NA NA NA 

51 9 6 0.017 

NA NA NA NA 

clay 
inorganic silts with medium plasticity 
inorganic silts with slight plasticity 
silty sand 
well-sorted sand 

Atterberg Limits 

Liquid Plastic 
Limit (o/o) Index(%) 

26 10 . 
52 21 

NA NA 

18 5 

NA NA 

NP NP 

42 15 

NA NA 

35 16 

32 II 

NA NA 

NP NP 

NA NA 

10% of sample had smaller grain size diameter than this number 
millimeter 

• 

Coefficient CEC pH 
or (~eqNa/lOOg) 

rermeability 
(em/sec) 

NA 11.12 7.3 

NA 41.5 7 

2.9 X 10'1 NA NA 

NA 4.24 7.4 

9.1 X 10'9 NA NA 

NA 3.43 1.5 

NA 30.32 7 

1.7 X 10'9 NA NA 

NA 14.1 7.4 

NA 23.58 7.2 

1.1 X 10" NA NA 

NA 2.44 7.2 

9.3 X 10·7 NA NA 

• 



• 

• 

• 

Plant. Six locations within the New Property were specifically sampled for chemical and radioactive 

constituents to verify hot spots identified during the 1994 Phase 1 soil gas survey. In addition, eleven 

other locations within the New Property were also sampled for chemical and radioactive constituents 

(Figure 2.3). The results of this investigation are presented in the OU9 RSI Report (DOE 1995c) and are 

summarized in Appendix B. These data were used to support the RI and to perform the BRA. 

OU3 Miscellaneous Sites Field Investigation 

Additional soil samples were collected in the New Property during the 1992 OU3 Miscellaneous Sites 

Limited Field Investigation (DOE 1992c). Surface and subsurface soil samples were collected from two 

depth intervals at three locations from the "farm trash area". This refers to the site of the Penrod estate 

(razed in 1981) located on the undeveloped road in the southwest quadrant of the property, south of the 

ephemeral stream. The samples were analyzed for volatile organic compounds (VOCs), semi-volatile 

organic compounds (SVOCs), pesticides/polychlorinated biphenyls (PCBs), and inorganic compounds, but 

not for radioactive constituents. No VOCs, SVOCs, or pesticides/PCBs were found in any of the samples. 

One of the sampling locations produced results above laboratory detection limits (but below proposed 

action levels) for 22 metals. The analytical results for this sampling location are presented in the OU3 

Miscellaneous Sites- Limited Field Investigation Report (DOE 1992c). This data was not used to support 

the BRA because the field work was performed prior to the OU9 QAPjP (DOE 1993e ); therefore, the data 

were not comparable. 

2.1.4. Groundwater Investigation 

Four monitoring wells were installed in the New Property in June 1994 to monitor groundwater quality. 

Groundwater samples were collected for radioactive and chemical analysis per the OUS QAPjP (DOE 

1993d). Lithologic information and soil samples were also collected from the monitoring wells as 

described in Section 2.1.3.2. 

2.1.4.1. Sampling Rationale 

Monitoring well locations are presented in Figure 2.2. Well W411 was located near the boundary between 

the New Property and the Operational Area of the Mound Plant to detect possible contaminant migration 

in groundwater southward from the Operational Area. Well W399 was located along the eastern boundary 
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of the New Property to monitor groundwater quality potentially migrating on-site from the vicinity of 

• Mound Road. Well W402 was located at the southern edge of the Spoils Disposal Area in the northwest 

corner of the New Property to detect possible contamination from that site. Well W400, located 

downgradient of Area 1, was installed to monitor for potential groundwater contamination from Area 1. 

B398 was intended to be a well but because no water was encountered during drilling, a well was not 

installed and the borehole was abandoned after collecting a surface soil sample. 

• 

• 

Historical data are also available for seven monitoring wells installed on the New Property as part of 

Mound Plant's ER groundwater monitoring network (Section 2.1.4.3). Information detailing the specifics 

of the ER Monitoring Network is available in the "Groundwater and Seep Water Quality Report through 

the First Quarter" (DOE 1992e). 

2.1.4.2. Sampling Procedures 

Monitoring Well Installation and Development 

A cable-tool rig was used to advance the boreholes. Borehole advancement was completed in accordance 

with SOP 4.1. Once the borehole was advanced to the specified depth, well installation proceeded 

according to SOP 4.3 Monitoring Well Installation. A stainless steel screen and riser were used in· the 

installation with a filter pack of Global #5 quartz sand. The annular space was filled with a cement

bentonite grout to the ground surface. A steel protective casing with a locking cap was placed over the 

top of each well to a depth of approximately 2.5 feet and a square concrete pad was constructed around 

the protective casing to complete the installation. Monitoring well logs are presented in Appendix A. 

Monitoring wells W399, W400, W402, and W411 were developed using a submersible pump according 

to SOP 4.4 Monitoring Well Development. All reusable sampling equipment was decontaminated at the 

beginning of the project and after each use per SOP 1.6. 

Sampling 

Groundwater samples were collected per SOP 2.4 Sampling Monitoring Wells with a Bucket-Type Bailer, 

SOP 2.8 Sampling for Volatile Organics, and the SOP for Groundwater Sampling Using Drill-Stem 

Techniques (OU5 QAPjP: Attachment 1 (DOE 1993d)) . 
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Before sampling, the wells were purged following SOP 2.1 Presample Purging of Wells, to remove 

suspended solids caused by the drilling process. Temperature, pH, and conductivity were monitored for 

stability per SOP 2.2 Field Measurements on Ground and Surface Water Samples. Water levels were 

measured to determine the stable elevation to be used in the final purge volume calculations. Sampling 

began after three well volumes were purged and parameter stability was achieved. Groundwater samples 

were packaged and shipped to an OU9 QAPjP-approved analytical laboratory according to SOPs 1.3, 1.4, 

and 1.5. Immediately after sampling, a final measurement of well water quality parameters was taken. 

Groundwater was encountered in sufficient quantity to collect grab samples from borings B401 and B408. 

When it was determined that a saturated zone had been encountered, borehole advancement and sampling 

continued until the bottom of the borehole was a minimum of three feet below the groundwater surface. 

This provided a large enough sump area for the bailer. A temporary well was installed by lowering a 

stainless steel well screen and riser pipe into the borehole and using a hollow-stem auger string as casing. 

A bailer was lowered into the temporary well to purge and sample the groundwater. 

2.1.4.3. Previous Groundwater Sampling 

Seven groundwater monitoring wells previously installed in the New Property are suitable for groundwater 

sampling (Figure 2.4). These wells are part of the groundwater monitoring network established for several 

ER Program Rls, and they have been sampled periodically since 1983. Not all wells were sampled during 

each sampling event, nor were analyses performed for all potential contaminants. Analytical data collected 

from these wells during the OU9 Groundwater Sweeps Program (DOE 1995b) were used to support the 

BRA. 

Boring logs for the previously existing monitoring wells located in the New Property are presented in 

Appendix A of this report. 
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2.1.5. Radiological Survey 

2.1.5.1. FIDLER Survey 

FIDLER surveys were perfonned in 1983 as part of soil sampling during the Site Survey Project (Stought 

et al. 1988). A FIDLER was used to screen areas for Pu-238 and thorium contamination in soils. Volume 

3 of the OU9 Site Scoping Report (DOE 1993b) states that 4,000 FIDLER readings were taken in the New 

Property during this investigation; however, the report does not present the coordinates of the points 

surveyed or the results collected. 

2.1.5.2. Soil Sampling 

Surface and subsurface soils were sampled in 1983 and 1984 during the Site Survey Project (Stought et 

al. 1988) and analyzed at the Mound Plant Soil Screening Facility for Pu-238 and Th-232. In the New 

Property (exclusive of Area 1), approximately 30 core locations (sampled to a maximum depth of25 feet) 

and 22 surface soil sample locations (sampled to a depth of four inches) were analyzed. Selected samples 

were also analyzed for tritium, cobalt-60 (Co-60), cesium-137 (Cs-137), radium-226 (Ra-226), and 

americium-241 (Am-241). In the "ann" portion of Area 1 within the New Property, four core locations 

and 84 surface soil samples were analyzed for these constituents. 

The results of this sampling are reported in the OU9 Site Scoping Report: Volume 3, Radiological Site 

Survey (DOE 1993b). In the New Property (exclusiye of Area 1), Pu-238 concentrations ranged from 

0.01 to 1.32 picocuries per gram (pCi/g) except for the highest concentration of 3.88 pCi/g, which was 

found in a single surface soil sample from the north central portion of the property. Th-232 

concentrations were less than or equal to 2 pCi/g in all samples. Ra-226 was found at 2.8 pCi/g in the 

southeastern portion of the New Property near Benner Road. Tritium, Co-60, Cs-137, and Am-241 were 

not detected in any of the soil samples. 

Area 1 was originally outlined in the Mound Site Survey Project using the Pu-238 and Th-232 data 

collected in that survey-'-----Th_e_b_Qundary_of_the_ar_ea_was_based_upon_the_concentrations_of_P.u~218_and_Th-

232 at 10 pCi/g (Stought et al. 1988). The boundary was modified in Volume 3 of the Site Scoping 

Report (DOE 1993b). This boundary was drawn using an isopleth map of the Pu-238 data collected 

• 

• 

during the Site Survey Project (Figure 2.5). Contours were drawn at 5 pCi/g, 10 pCi/g, and 50 pCi/g of • 
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Pu-238 (DOE 1993b). The upper portion of Area 1 is similar in both reports, however the "arm" of Area 

1 reaches farther into the New Property in the boundary depicted in Volume 3 of the Site Scoping Report 

(DOE 1993b). 

The Area 1 boundary in the New Property has been redefined in Figure 2.5. The Area 1 boundary was 

redefined based upon the results of the New Property Phase 1 Investigation and a re-evaluation of the 

existing data from Site Survey Project. The "hatched areas" shown in Figure 2.5 represent areas where 

the concentrations of Pu-238 and Th-232 are above the Mound Plant Soil Screening Facility detection 

levels of 25 pCi/g and 2.0 pCi/g, respectively. Table II.3 presents the data depicted in Figure 2.5. Nine 

surface soil samples, located in three separate areas, showed both Pu-238 and Th-232 concentrations above 

the Mound Plant Soil Screening Facility detection levels. Analytical data from the Site Survey Project 

were not used in the BRA because the field work was performed prior to the OU9 QAPjP (DOE 1993e). 

2.1.6. Ecological Studies 

Ecological studies of the Mound Plant and the New Property were performed to provide ecological 

information for the RIIFSs being conducted at the various OUs and to assess the impact of the Mound 

Plant on the surrounding environment. This section presents a brief discussion on the three studies that 

have been previously performed at the Mound Plant, including the New Property. The information from 

these investigations provides baseline data to support the ecological risk assessment which is discussed 

in Section 6.2 of this report. 

2.1.6.1. OU9 Ecological Characterization Report 

The ecological characterization of the Mound Plant was performed in a phased approach for all areas 

included in OU9. An ecological assessment (Phase 1) of the Mound Plant, including the New Property, 

was completed in accordance with the OU9 Site-Wide RifFS Work Plan (DOE 1992d). The purpose of 

the Phase 1 investigation was to provide baseline data to support an ecological risk assessment (Phase 2). 

• 

• 

--------"Th-'=e_.obj~ctiy_es_of_the_O_U9_ecologicaLcharacterization_were_to_(.L)-identify-the-flora-and-fauna-in-and--

around the site, (2) identify sensitive environments in and around the site (e.g., wetlands, floodplains, 

wildlife breeding areas, etc.), and (3) identify endangered species and their habitats in and around the site. 

Flora, fauna, and aquatic surveys were conducted on and adjacent to the Mound Plant and the New • 
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Table 11.3. Mound Site Survey Project Analytical Results - Area 1, 1982-85 

Plate 1 Coordinates MRCID Mo-Yr Depth Plutonium-238 

Location• South West No. (inch) (pCilg) 

80720 3560 4015 10463 08-85 0 25.00 

80722 3570 .4000 10461 08-85 0 28.30 

80725 3575 3990 10460 08-85 0 119.00 

80726 3580 3980 10459 08-85 0 163.00 

80727 3583 3975 10458 08-85 0 36.80 

80728 3585 3970 10457 08-85 0 116.00 

80729 3590 3960 10456 08-85 0 45.90 

81006 3720 3820 E-22 03-82 0 396.40 

81007 3725 3820 E-8 03-82 0 216.30 

81008 3730 3755 9137 05-85 0 124.20 

81011 3760 3710 9136 05-85 0 56.20 

81015 3780 3870 E-18 03-82 0 30.00 

81026 3830 4130 E-10 03-82 0 33.70 

S1040 3900 4000 10533 08-85 0 5.58 

81043 3930 4030 10534 08-85 0 52.30 

81044 3940 3480 9221 05-85 0 0.87 

81049 3980 4060 10560 08-85 0 36.90 

81057 4150 4220 10539 08-85 0 28.70 

81066 4320 4320 10568 08-85 0 55.40 

81072 4410 4480 10546 08-85 0 36.90 

C0271 3865.9 3483.1 None 04-84 12 NR 

"Map locations are given an "8" to designate surface locations and a "C" to designate core locations. 
t.rhorium results of <2 pCi/g are listed as "b" 
Mo-Y r - month and year 
MRC ID - Monsanto Research Corporation identification 
None· No MRC ID was assigned because in situ gamma spectroscopy for thorium-232 was performed. 
NR- No result given 
pCi/g - picocuries per gram 

Reference: 8tought et al. 1988 

Thorium 

(pCi/g) 
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Property from the spring of 1992 through the fall of 1993. A more detailed discussion of the ecological 

field assessment work is presented in the OU9 Ecological Characterization Report (DOE 1994c). 

The information obtained from the ecological assessment of the New Property has been used to evaluate 

the environmental impacts of the contaminants of concern (COCs) and will assist in the identification of 

potential effects of the implementation of remedial actions at the site. This is especially important as the 

New Property has remained virtually undeveloped and therefore supports a variety of biological 

communities (Section 3 .4 of this report). 

2.1.6.2. Wetlands 

In support of the ecological characterization of the Mound Plant site, investigations were conducted 

involving the identification of sensitive environments, including wetlands on and adjacent to the plant, in 

accordance with plans described in the OU9 Site-Wide RIIFS Work Plan (DOE 1992d). The work plan 

recognized that potential wetlands occur at the site in the form of ponds, basins and canals, drainage 

ditches, low-lying flood plain areas, and seepage areas. A preliminary wetlands assessment using remote 

sensing techniques was performed in January 1992 for planning purposes. Wetlands 

investigation/delineations of all onsite and offsite areas included in OU9 were conducted in 1992 and 

1993. Results of the wetlands investigation at the Mound Plant are presented in the OU9 Hydrogeologic 

Investigation: Wetlands Determination Report (DOE 1994e). 

2.1.6.3. Final Environmental Impact Statement 

The Final Environmental Impact Statement (FEIS) (DOE 1979) was prepared in compliance with the 

National Environmental Policy Act (NEPA) of 1969 by DOE to assess the environmental implications of 

the continuing and future programs at the Mound Plant. The majority of the activities at the Mound Plant 

were in operation before Congress enacted NEP A; therefore no environmental impact statement within 

the context ofNEPA was required for this facility prior to construction and operation. The FEIS describes 

the activities performed at the Mound Plant and discusses their actual and potential primary and secondary 

• 

• 

______ impacts_on_the_surrounding_environment._lmpacts_oLroutine_and_accidentaLreleases-are-addressed.---

General information concerning the flora and fauna common to the site region is also presented. 

Additional information can be found in the FEIS for the Mound Plant (DOE 1979). 
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• 
2.1.7. Ambient Air Surveys 

Historical information on the types and quantities of emissions released from the Mound Plant is contained 

in the FEIS (DOE 1979). Pollutants were released from test firing operations, the steam generator, the 

burning of explosive wastes, and the processing of tritium and Pu-238. Emissions from these operations 

include particulates, carbon monoxide, carbon dioxide, oxides of nitrogen, water vapor, particulate Pu-238, 

and tritium. 

An extensive air quality surveillance program, including 22 air quality monitoring stations, is now in 

existence at the Mound Plant. Sampling occurs on a scheduled basis for plutonium, tritium, uranium, and 

particulates. A more detailed discussion of onsite and offsite air monitoring is presented in the OU9 Site

Wide RifFS Work Plan (DOE 1992d). An annual report, Mound Site Environmental Report, presents the 

results of the Mound Plant's efforts to determine its impact on the surrounding environment. This section 

presents a brief discussion on the air sampling conducted at the Mound Plant. Air quality impact issues, 

however, have been assigned to the OU9 Site-Wide Program and will not be addressed as part of this 

report or the BRA 

• 2~1.7.1. Sampling Strategy 

• 

Since 1985, the Mound Plant has been computing and reporting to the EPA the results of environmental 

monitoring and modeling of the effective dose equivalent to the public from ambient air. This is 

performed to comply with the Clean Air Act. 

The air sampling network, consisting of seven onsite sampling stations (Figure 2.6) and 15 offsite 

sampling stations, is used for sampling tritium oxide, Pu-238, plutonium-239/240 (Pu-239/240) and 

uranium. Ten of the 15 offsite sampling locations are located within a one mile radius of the Mound Plant 

and. are used to determine the impact from stack emissions. Four stations are located in or near population 

centers, and the remaining sampler is approximately 28 miles from the Mound Plant in the least prevailing 

wind direction . 
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2.1.7.2. Radionuclide Emissions 

Two types of samples are collected from each station. One is a particulate air sample which is analyzed 

for Pu-238 and Pu-239/240 and uranium. The other sample, collected from a bubbler-type sampler, is 

analyzed for tritium oxide. Plutonium analyses are performed on a monthly composite for each onsite 

sampling location and three of the offsite sampling locations, and on quarterly composites for the other 

offsite locations. Tritium analyses are performed on a weekly composite. Tritium oxide in the air is 

collected in solution. Tritium oxide rather than elemental tritium is sampled and analyzed because tritium 

oxide is the more radiotoxic form of tritium. The dose that would result from a given amount of tritium 

oxide would be 25,000 times greater than from the same amount of elemental tritium (DOE 1994d). 

According to data collected by previous investigations (DOE 1979; DOE 1994d), the impact related to 

radiological emissions in air from the Mound Plant is considered to be small or negligible. 

2.1.7.3. Nonradioactive Emissions 

Nonradioactive emissions due to normal plant operations consist of particulates, sulfur oxides, and 

organics. Nonradioactive emission samples are collected in conjunction with the onsite and offsite air 

sampling for Pu-238. Particulate concentrations are measured weekly. 

According to the Mound Site Environmental Report for Calendar Year 1993 (DOE 1994d), all routine 

nonradioactive air emissions fell within applicable standards and any nonradioactive airborne emissions 

atthe Mound Plant had minimal impact on ambient air quality. The report also states that a preliminary 

survey of all emission points at the Mound Plant was conducted in 1991. Based upon the survey, it was 

shown that the amounts of criteria pollutants, hazardous air pollutants, or ozone-depleting chemicals 

discharged by the Mound Plant are well below applicable regulatory thresholds. 

2.1.8. Cultural Studies 

Historical and archaeological studies have been completed and approved by the Ohio Historical Society, 

Ohio Historic Preservation Office. An archaeological survey of the Mound Plant and the drainage ditches 

leaving the Mound Plant was completed in March 1991. An attempt was made to locate two crescent 

shaped earthworks (Mills 1914) within the Operational Area. No evidence of the earthworks was found . 
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Prehistoric sites were not discovered in the New Property nor in the drainage area leaving the Mound 

Plant. None of the historical sites met the minimum requirements for inclusion into the National Register 

of Historic Places (DOE 1991). 

2.2. LABORATORY PROGRAM 

The sampling and analysis programs conducted under the RI at the New Property involved the collection 

and analysis of soil, sediment, groundwater, and surface water samples. Field radiological screening of 

soil and sediment samples was conducted at each sampling location using a FIDLER. Surface soil and 

sediment samples were collected and screened for Pu-238 and Th-232 at the Mound Plant Soil Screening 

Facility. Soil, sediment, groundwater, and surface water samples were analyzed by an independent 

analytical laboratory under contract for the investigation. Table 11.4 provides a summary of the analytical 

program, including laboratories used for this study, the media analyzed, the analytical methods used, and 

detection limits of the analytical methods. 

Samples were collected and analyzed according to the OUS and OU9 QAPjPs (DOE 1993a, 1993e). 

Prepared in accordance with EPA guidance, the QAPjPs outline the organization, objectives, intended data 

uses, and quality assurance/quality control (QA/QC) activities to achieve the desired DQOs and maintain 

defensibility of the data. The project Target Compound List (TCL) for the planned analytical methods 

is provided in the OUS QAPjP. Criteria for establishing sample locations for soil, sediment, groundwater, 

and surface water are outlined in the OUS RIIFS Work Plan (DOE 1993a) and the OUS Field Sampling 

Plan (FSP) (DOE 1993d). 

The project DQOs delineated in the OUS QAPjP were developed with the understanding that the New 

Property is an NPL site. Therefore, the requirements for sample collection, handling, and analysis criteria, 

the project target compounds, laboratory quality levels, and data validation for the New Property are 

consistent with EPA requirements for NPL sites. 

Strict adherence to the requirements set forth in the OUS QAPjP was required of the analytical laboratories 

• 

• 

so conditions adverse to guali!)r would not arise. The laboratories were reQuired t!LReiform_alLorganic~---

(except total organic carbon (TOC)) and inorganic chemical analyses at EPA Level IV analytical protocols. 

Level IV and V requirements include regulatory approval of laboratory QA plans, successful analysis of 

inter-laboratory check samples, and laboratory audits following approved procedures. Radiological • 
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analyses were performed at EPA Level V and TOC analyses at Level Ill. Level III analytical protocols 

• are less stringent than those of Levels N and V. 

The DQOs for this project included precision, accuracy, representativeness, completeness, and 

comparability (P ARC C) for the measurement of data. Appendix C of this report presents an assessment 

of those objectives as they applied to the analytical program. 

Validation of both CLP and some non-CLP data was performed according to the procedures in the OU5 

QAPjP. Other non-CLP data (e.g., TOC) were reviewed for content and completeness. 

2.2.1. Contract Laboratory Program Overview 

CLP analytical procedures followed for VOCs, SVOCs, pesticides, PCBs, metals, and cyanide were 

consistent with EPA requirements for NPL sites. The CLP supports Superfund studies by providing 

standardized routine and special analytical services of known quality. The contracted laboratories 

(CompuChem and Quanterra) provided CLP analytical procedures on the aforementioned compounds. 

• The DQOs of the analytical program required that CLP procedures be foiJowed, except for those 

parameters of interest for which CLP methods do not exist. These were analyzed using project-specific 

SOPs developed from EPA-published methods. These specific SOPs were prepared by the individual 

contract laboratory, based on the required detection limits. Each SOP specifies procedures for sample 

preparation, instrument performance checks, and QA/QC requirements as described in the OU5 QAPjP 

(DOE 1993d). Laboratory-specific SOPs for non-CLP procedures were approved prior to implementation. 

• 

2.2.2. Field Screening Program Overview 

Soil and sediment samples were screened at the sampling location for radioactive contamination using a 

FIDLER. The purpose of the screening is to monitor the soil or sediment for the presence of low-energy 

gamma radiation that accompanies some alpha emissions. In addition, soil and sediment samples were 

collected and further screened for Pu-238 and Th-232 at the Mound Plant Soil Screening Facility. At the 

facility, each soil or sediment sample was pulverized, placed in a lead cask, and screened using a sodium 

iodide detector (manufactured by Bicron) coupled to a portable multi-channel analyzer (FIDLER) . 
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Monitoring was also conducted during soil sampling for combustibles and volatile emissions per SOPs 6.1, 

6.2, and 6.3. Results of this monitoring were recorded in the soil boring logbooks. 

2.3. DATA MANAGEMENT 

The primary purpose of data management is to support the RI by managing data of known quality that 

are complete, accurate, and consistent. Active data management improves the validity and accessibility 

of data that supports the data analyses and risk assessments. 

To meet the regulatory requirements for the acquisition of technically and legally defensible data, an audit 

trail was established from the development of the sampling plan through the archiving of data. Each step 

of the data management process (including deviations) was documented as outlined in the OUS FSP and 

QAPjP (DOE 1993d). To meet this requirement, the OU5 New Property Investigation included a 

documented process of collection, management, storage, and analysis of all the site characterization data. 

During the planning process, standardized field data collection forms were prepared for field sampling, 

well construction, borehole logs, lithology, field measurements, instrument calibrations, and chain-of

custody. Applicable sampling and analysis data recorded on the sample forms during the field 

investigations were manually entered into the appropriate computer-based data tables. Specific data 

entered into the database include sample identifications, sample and station survey coordinates and 

elevations, sample depths, sample media, number of samples, sample container types and volumes, types 

of analyses, and field QA/QC data. 

Preprinted field logbooks and sample labels were generated using information from the OU5 FSP and 

QAPjP (DOE 1993d). Field forms were bound together into logbooks and distributed to field personnel. 

Field personnel were trained in: (l) the proper methods for completing field data sheets and chain-of

custody forms; (2) the use of appropriate reporting units and site characterization codes; and (3) the 

documentation of any deviations from the FSP and QAPjP following standardized nonconformance 

reporting procedures. 

As samples were collected in the field, the logbooks were completed with sample identification data and 

field measurements as specified in the OU5 FSP and QAPjP (DOE 1993d). Deviations were noted, and 

• 

• 

the logbooks were signed by the data recorder, verified by sample team support personnel, and submitted • 
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to the data manager for database entry and archiving. Sample collection and measurement information, 

• well construction data, lithologic data, and other field characterization infonnation were recorded in the 

field logbooks and manually entered into the project database. 

• 

• 

The analytical data received from the offsite laboratories were reviewed and verified using verification 

procedures and checklists specific to the analytical method employed by the laboratory. Upon receipt 

of the data, the data were uploaded to the database for preliminary analysis. Automated data verification 

was conducted for the CLP analyses using the EPA Contract Compliance Screening (CCS) software. 

Automated data validation was conducted using Computer-Aided Validation and Evaluation Analysis Tool 

(CAVEAT) software. The output from both CCS and CAVEAT were transmitted along with the original 

data to the data validators to aid in the validation process. The data validators used this information, data 

validation SOPs delineated in the OUS QAPjP (DOE 1993d), and their professional judgement and 

experience to assign data qualifiers and usability flags to each analytical result. The data qualifiers and 

usability flags were manually entered into applicable data tables. Analytical data packages, summary 

reports, and supporting documentation were classified, indexed, and transferred to the project file. 

The site characterization data have been presented in this report using standardized analyses and 

geographical methodologies. Spatial and attribute data subsets were extracted and combined for analysis 

and mapping using data retrieval application programs. Database subsets for analysis (including 

combinations of site, location, station, sampling date, analysis type, analyte, data quality flag, and upper 

and lower data values) were then passed to specific data analysis applications. The combined data sets 

were also used with a geographic information system to perform spatial data analysis and mapping. 

Hard copies of original field and analytical results, data packages and associated QA/QC information, and 

chain-of-custody forms were classified, indexed, and filed appropriately by group and series in the project 

file. Electronic versions of the site characterization data were copied and archived following standard 

procedures which included provisions for duplicate storage at a remote location. 

Field collection and measurement data, chain-of-custody data, analytical results, applicable QA/QC 

information, and validation flags were output from the database for submission to the Mound 

Environmental Information Management System (MEIMS). Electronic data transformation to MEIMS was 

implemented in a standardized and tested methodology using documented data transfer protocols . 
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3. PHYSICAL CHARACTERISTICS OF THE STUDY AREA 

The purpose of this section is to describe the physical characteristics of the New Property portion of the 

OU5 study area including the geography, geology, hydrogeology, and ecology. Physical characteristics 

are presented from a regional, local, and site perspective. 

3.1. GEOGRAPHY 

The following subsections present the climatology, meteorology, topography, surface water hydrology, and 

cultural geography of the New Property. 

3.1.1. Climatology and Meteorology 

The climate of the Miamisburg area is temperate continental, with hot, humid summers and moderately 

cold winters (DOE 1992d). The average daily maximum temperature in summer is 86.9°F, with an 

average humidity of 85%. In winter, the average daily minimum temperature is 23.1 °F, and the average 

humidity is 50%. The greatest amount of precipitation falls in the spring (April through June). Autumns 

(August through December) are generally dry, although precipitation occurs in all seasons. Average 

annual precipitation is 40 inches. 

The prevailing winds are from the southwest, with an average speed of I 0 miles per hour (mph). Specific 

wind conditions are well characterized within the Mound Plant. Wind direction and frequency data have 

been collected continuously at the Mound Plant since the 1970's. 

Severe weather consists of occasional ice storms in the winter and heavy thunderstorms (including hail 

or flash flooding) and infrequent tornadoes in the summer. 

3.1.2. Topography and Surface Water Hydrology 

The dominant surface features within and around the study area are a prominent bluff, on which the 

Mound Plant is located, and the Great Miami River, which occupies a wide valley. The bluff and the 

adjoining hills were formed by deep erosion of the Ordovician shales along the Great Miami River valley . 
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The New Property is situated to the south of the plant site, approximately 0.4 miles east of the Great 

Miami River. 

Relief in the New Property is characterized by moderately southwestward to westward sloping terrain. 

The steepest slopes are found in the extreme northeast comer of the New Property, and nearly flat 

lowlands lie in the southwestern portion. Elevations range from 700 feet above MSL in the southwestern 

quadrant, to approximately 880 feet above MSL in the northeast comer (Figure 1.3). The overall 

topography is the result of erosion by the ephemeral streams that drain the area. Although parts of the 

New Property were probably tilled for agriculture, there is no evidence of extensive resurfacing and 

filling similar to that which resulted in changes to the topography within the Operational Area of the 

Mound Plant. 

Topographic highs are discontinuous bedrock exposures of thinly bedded shales and limestones. Thin 

veneers of unconsolidated Quaternary tills and outwash deposits range in thickness from zero feet at the 

bedrock exposures to more than 195 feet on the western edge of the New Property. These deposits are 

the materials that make up the Buried Valley Aquifer (BVA) that underlies the western portion of the New 

Property (Section 3.2). 

A natural topographic divide immediately north of the New Property boundary creates a watershed system 

within the New Property. The Mound Plant has been divided into five subwatersheds that reflect natural 

and artificial surface water drainage systems. The New Property is wholly contained in the largest of 

these, Subwatershed 3 (DOE 1992d). Runoff from the New Property and part of the Operational Area 

of the Mound Plant passes through this drainage network. All of the streams on the New Property are 

intermittent; some may be fed by groundwater, although the extent of connection between the surface 

water and groundwater systems is not known. Most of the water and sediment collect in the ephemeral 

stream and discharge off-plant to the southwest. This stream combines the Mound Plant surface water 

with the drainage from the southern portion of the Miami-Erie Canal and ultimately discharges into the 

Great Miami River. 

The Great Miami River is the most significant surface water feature near the Mound Plant. After the 

1913 flood (the greatest flood on record in the Miami Valley), the Miami Conservancy District was 

formed and subsequently constructed five dams to control flooding. The typical non-flood stage of the 

• 

• 

Great Miami River is at an elevation of 682 feet above MSL. The westernmost edge of the New Property • 
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lies within the lOO~year floodplain of the Great Miami River, circumscribed by the 710-ft topographic 

• contour. 

• 

• 

3.1.3. Cultural Geography 

3.1.3.1. Cultural Geographic Features 

A 1990 field survey and literature review of the Mound Plant and vicinity did not reveal any sites still 

in existence that meet the minimum requirements for inclusion in the National Register of Historic Places. 

Although crescent-shaped earthworks built by pre-Colombian native Americans have been documented 

within the main plant boundary, none have been discovered in the New Property. 

As stated in the OU5 New Property Phase 1 and Extended Phase Field Reports (DOE 1994b, 1995a), the 

New Property was historically used for farming. The property contained a two-story house, a barn, a 

frame tool shed, a costume shop, and an outhouse. These structures were either moved or destroyed when 

DOE purchased the property. An undeveloped dirt road in the southwestern corner of the property ends 

at the approximate location of these buildings . 

Other cultural features associated with the New Property are the paved contractors' entrance road and 

gravel parking lot, aboveground electrical power lines, and a small area of tires and metal debris. The 

debris was found near the north end of the undeveloped dirt road, on its east side (DOE 1994b ). 

3.1.3.2. Land Use 

Land use in the immediate area surrounding the New Property is industrial (Mound Plant), recreational 

(Miamisburg city parks), residential, and commercial. Much of this development is located in the Great 

Miami River floodplain, while uplands closer to the New Property are used for open space, agriculture, 

and residences. Immediately next to the western boundary of the New Property is a CONRAIL rail line. 

Current land use within a 5-mile radius of Mound Plant is summarized in the OU9 Site-Wide RifFS Work 

Plan (DOE 1992d) . 
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3.1.3.3. Demographics 

The 1990 census gives the population of Miamisburg as 17,834, Dayton as 182,044, and Montgomery 

County as 573,809 (U.S. Census Bureau 1991). Population is stable throughout the year, although in 

summer months there are larger numbers of people using the recreational facilities close to the Mound 

Plant. A detailed breakdown of area demographics based on 1990 census data is provided in Table III.1. 

The Mound Plant employs approximately 1100 people at the facility between 6:00 a.m. and 5:00 p.m. 

during a four-day work week. Fewer than 100 employees work during nights and weekends. During 

regular business hours, most employees are concentrated in the northwest quadrant of the plant. 

The New Property is not populated and is not open to the public. Some residences are located on Benner 

Road and Cincinnati-Dayton Pike, which are parallel to the perimeter of the New Property. 

3.2. GEOLOGY 

This section describes the geologic setting of the Mound Plant and the New Property from three scaled 

perspectives: regional, local, and site. First, the regional geologic framework of southwestern Ohio is 

briefly discussed. Next, the local geology at and around the Mound Plant is described. Finally, the 

geology specific to the New Property is presented. The New Property geology is based principally on the 

studies conducted for the RI, and includes descriptions of unique characteristics encountered that may 

influence the migration of potential contaminants. 

3.2.1. Regional Geology 

This section briefly describes the geologic history and resulting stratigraphy surrounding the Mound Plant 

on a regional scale. The discussion is restricted to the geologic events that shaped Southwestern Ohio and 

the Miamisburg area. The information presented in this section is compiled and excerpted from the OU9 

RifFS Site-Wide Work Plan (DOE 1992d) and the OU1 RI Report (DOE 1994a). The reader is directed 

to these references for a more detailed discussion of Ohio geology. 

The oldest exposed rocks in Southwestern Ohio belong to the Ordovician Period (505-438 million years 

ago) of the Paleozoic Era. These rocks, sedimentary in origin, consist of interbedded shale and limestone 

• 

• 

that were deposited in a shallow sea that flooded the continental crust early in the Paleozoic Era. In the • 
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• 

• 

• 

Table 111.1. Montgomery County and Miamisburg City Demographics 

Montgomery County 

Population 573,809 

Households 226,192 

Percentage of Renter Occupied Housing 
. 

37.1% 

Percentage of Owner Occupied Housing 
. 

62.9% 

Medi::tn Fa.mily Income $36,069 -
Median Contract Rent (monthly) $316 

Percentage Below Poverty Level 12.6% 

Persons per Household 2.49 

Race 

White 80.8% 

Black 17.7% 

American Indian 
.. 

0.0% 

Asian 1.0% 

Other 
.. 

0.0% 

Education (Age, 25 +years) 

<9th grade 7.6% 

9th to 12th, no degree 14.6% 

High School Graduate 30.8% 

Some College, no degree 20.4% 

Associate's Degree 6.5% 

Bachelor's Degree 13.0% 

Graduate/Professional Degree 7.0% 

TOTAL (High School or Higher) 77.7% 

Calculated from 1990 census data • 
•• Percentages are in the thousandths and rounded to 0% 

Data compiled from 1990 census 
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17,834 

6,671 

35.8% 

64.2% 

$37,752 

$405 

7.7% 

2.7 

98.2% 

0.8% 

0.0% 

0.7% 

0.0% 

9.3% 

13.7% 

37.4% 

18.0% 

6.7% 

10.7% 

4.1% 

77~0% 

Physical Characteristics 
Page 3-5 



Miamisburg area, these shale and limestone deposits, also known as bedrock, are exposed in stream beds 

and along manmade cuts throughout the region. The Richmond Group of the Upper Ordovician Period, • 

consisting of thinly bedded limestone and calcareous shale, is present near the surface at the Mound Plant 

and underlies most of Montgomery County. 

Following the deposition of Paleozoic marine sediments and the retreat of the Paleozoic seas, no further 

geologic features were formed in Southwestern Ohio until the area was repeatedly covered by several 

glaciers during the Pleistocene Epoch of the Quaternary Period (two million to 10,000 years ago). As they 

advanced and retreated, these glaciers moved massive amounts of broken rock and sediment that were 

deposited over the bedrock. Depending on the mechanics of deposition, these sediments range from clay

size particles to boulders and may be poorly sorted or well sorted. 

Quaternary glacial deposits found in southwestern Ohio are generally of two types: (1) water-laid deposits, 

and (2) ice-laid deposits. The water-laid deposits, or outwash, were formed when glacial meltwater 

streams incised deep channels (up to 200 feet) into the underlying topography and reworked and 

subsequently deposited sediments into the channels as valley train. Outwash deposits tend to be well

sorted and coarse-grained, with particle sizes ranging from silt to gravel. The well-sorted outwash deposits 

have high permeabilities compared to the tills and form the regional groundwater storage units (aquifers), 

discussed further in Section 3.3 .1.2. 

The ice-laid deposits, or tills, were formed of material carried by the glacier and deposited when the 

glacier advanced and retreated. Since till is deposited by moving ice, it is neither size-sorted nor layered 

and consists of a jumbled mass of clay, silt, sand, gravel, and boulders (i.e., any material carried by the 

moving glaciers). Till is found in ridges, known as terminal or end moraines, or in chaotic, hummocky 

sheets known as ground moraines. In some places, till deposits form layers that are traceable in the 

subsurface across entire valleys. At other locations, till deposits may be laterally discontinuous or 

nonexistent. The location and extent of till deposits are important controls on subsurface water movement 

because they are less permeable than the outwash deposits and may be barriers to groundwater flow 

(aquitards). Near the ground surface, till may form surface soils. In the vicinity of the Mound Plant, the 

till consists predominantly of compact clay. 
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The youngest deposits in Southwestern Ohio are Holocene alluvial deposits associated with the tributaries 

• of the present Ohio River system. These deposits include river-borne sediments deposited since the retreat 

of the last glaciers about 12,000 years ago (DOE 1992d). 

• 

• 

3.2.2. Mound Plant Geology 

The following section describes the geology of the Mound Plant and its immediate vicinity with an 

emphasis on those features that control the hydrogeology of the area. Stratigraphic units encountered at 

the Mound Plant include, from deep (oldest) to shallow (youngest), Paleozoic bedrock, Quaternary glacial 

deposits (outwash and till), and surface soil. In addition, fill material is present in several locations at the 

Mound Plant as a result of historical construction activities. 

Bedrock 

A detailed description of the bedrock geology at the Mound Plant is provided in the OU9 Hydrogeologic 

Investigation: Buried Valley Aquifer Report (DOE 1994f) and the OU1 RI Report, Appendix C (DOE 

1994a). The following subsection is summarized from those two reports with some detail provided from 

the OU9 RIIFS Site-Wide Work Plan (DOE 1992d). 

The bedrock lithology at the Mound Plant is consistent with the regional bedrock stratigraphy described 

in Section 3 .2.1. Cambrian and Ordovician-aged sedimentary units comprise the bedrock at the Mound 

Plant. Within the Mound Plant the Main Hill and SMIPP Hill are topographic bedrock highs consisting 

of interbedded shales and limestones of the Ordovician-age Richmond Group. 

Bedrock geology of the Mound Plant has been interpreted by logging continuous core samples from six 

boreholes, by mapping bedrock exposed in railroad cuts west of the Mound Plant, and by geophysical 

measurements from the six boreholes (DOE 1994a). The correlation of lithology and the borehole 

geophysical data indicate that: 

• no apparent stratigraphic controls of groundwater movement in bedrock exist; 

• groundwater flow in bedrock is controlled by a network of shallow fractures that penetrate 
the bedrock to a uniform depth along the bedrock topography; and, 

• the fracture density and occurrence of fractures decrease with depth . 
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The occurrence and density of bedrock fractures are of particular interest because these fractures control 

groundwater movement in the bedrock. The contribution of groundwater flow in the bedrock to the 

overall hydrogeologic system at the Mound Plant is discussed in Section 3.3.2.2 of this report. 

Quaternarv Glacial Deposits 

Quaternary glacial deposits at the Mound Plant consist of Pleistocene outwash and till. Figure 3.1 is an 

isopach map (contours of equal thickness) of unconsolidated deposits at the Mound Plant. As shown on 

the map, these deposits occur in a thin band between the Main and SM!PP Hills and in the BV A. This 

narrow glacial valley train deposit joins the regional BV A at the base of the northwestern slope of the 

SM!PP hill. The BV A, which lies adjacent to Mound Plant to the west, also underlies the western portion 

of the New Property. 

Surface Soils 

A detailed soil survey of Montgomery County was published by the U.S. Department of Agriculture 

(USDA) Soil Conservation Service in June 1976 (USDA 1976). The following paragraphs summarize that 

report. 

Soils near the Mound Plant are primarily of the Miamian-Celina association. These soils are moderately 

to well-drained with fine textured subsoil. They are formed in thin loess (wind deposited sediment) and 

glacial till. The Fox-Ockley association is also present near the Mound Plant, though in a smaller 

proportion than the Miamian-Celina association. 

The Mound Plant lies within the Ross-Medway and the Milton-Ritchey-Millsdale soil associations. The 

Ross-Medway association is found in the Great Miami River floodplain and beyond, and consists of deep, 

nearly level, well-drained soils with coarse textured subsoil. These soils typically are formed in loamy 

alluvium. The Milton-Ritchey-Millsdale association contains moderately deep to shallow, nearly level to 

very steep, very poorly drained to well-drained soils with fine textured subsoil. These soils are formed 

in gladal till overlying limestone. 
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It should be noted that much of the soil at the Mound Plant was mapped by the USDA Soil Conservation 

• Service as Made Land, or soil that has been extensively reworked. Since the time of the report, there has 

been additional excavation and building at the plant. 

• 

• 

3.2.3. New Property Geology 

Geology of the New Property is interpreted from current and previous investigations. The lithologic logs 

of nine soil borings and four monitoring wells installed during this investigation (Figure 2.2) were used 

along with lithologic descriptions from 24 other historical borings installed in the New Property. Two 

cross sections constructed through the New Property were used with cross section DD' on Plate 4 of the 

OU9 Hydrogeologic Investigation: Buried Valley Aquifer Report (DOE 1994f) to illustrate geologic strata 

and provide an interpretive base (Section 3.2.3.2). 

Some limitations and uncertainties exist in the lithologic interpretation of the New Property. The 

heterogeneity and depositional variability of glacial deposits make stratigraphic correlations difficult. Also, 

boreholes are sparse in the New Property and all descriptions were derived from cuttings (except the 

description from core hole 0350) rather than undisturbed core samples. Most of the monitoring wells were 

drilled with a cable-tool rig that produces a cuttings slurry that is also difficult to log accurately. Even 

with these uncertainties and data limitations, interpretations are generally consistent with the geologic 

conceptual model of the New Property extrapolated from more detailed investigations to the north in the 

Operational Area. Data collected in the New Property during this investigation do not significantly alter 

this conceptual model. 

The geology of the New Property can be summarized as a silty/clayey surface soil underlain by 

Quaternary glacial deposits underlain by bedrock, as shown in the two cross sections on Plate 1. The 

glacial deposits consist of interbedded outwash and till which are thickest throughout the western half of 

the property, where they form the BV A. Conversely, till deposits form only a thin veneer over the 

eastern, elevated portion of the property and outwash deposits are absent. 

In the following sections the New Property stratigraphy is presented using data from this and previous 

investigations. Two New Property cross sections are also presented. These cross sections were 

constructed from selected boreholes and represent a two-dimensional vertical "slice" through the study area 

to help the reader visualize the subsurface stratigraphy . 
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3.2.3.1. New Property Stratigraphy 

Stratigraphic units encountered at the New Property from deep (oldest) to shallow (youngest) include 

Paleozoic bedrock, Quaternary glacial deposits (outwash and till), and surface soil. In addition, fill 

material was logged in piezometer PO 15 in the Spoils Disposal Area. 

Paleozoic Bedrock 

Bedrock in the New Property consists of interbedded marine limestones and shales of the Richmond Group 

(DOE 1994g). It was described in the field as weathered interbedded shale and limestone; dark gray, 

fissile, fossiliferous shale; lime-gray shale; and silty shale with fossiliferous limestone lenses. Core hole 

0350 (Figure 2.4), located just north of the northeast comer of the New Property, provides a representative 

lithologic description of the bedrock at the site (DOE 1994h). This core hole was drilled in 1993 to a 

depth of 250.5 feet. The lithology was primarily fossiliferous limestone with interbedded shale, though 

at greater depths, there were beds of fossiliferous and clayey shale with some interbedded limestone. 

Bedrock does not crop out in the New Property but occurs very near the surface in the northeast comer 

of the property. This is seen in borehole B398 (Figure 2.2) where bedrock was encountered at 1.5 feet 

below ground surface (BGS). Depth to bedrock increases toward the southwest comer of the property, 

as found in monitoring well 0356, in which bedrock was encountered at 181.5 feet BGS. 

Quaternary Glacial Deposits 

Quaternary glacial deposits at the New Property consist of Pleistocene outwash and till. These deposits 

are thickest to the west and southwest and thin dramatically to the east and northeast (Figure 3.1). 

Outwash deposits in the New Property consist of sand and gravel with varying proportions of silt and clay. 

The sand units tend to be distinctly layered with well defined upper and lower contacts and range in 

thickness from about five to 25 feet. They are moderately to well sorted, medium to coarse grained 

(though occasionally fine grained), subrounded to subangular, and vary in color from light gray to brown 

to yellowish brown. In places, the sand units may contain thin lenses of silt and some gravel. These sand 

layers are well represented and described in monitoring well 0356. 
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Gravel deposits in the New Property generally contain varying proportions of clay, silt, and sand, and were 

• consistently logged as poorly sorted. Colors range from light gray to brown to yellowish brown. The 

gravel is usually subrounded to subangular, and in places contains angular fragments of limestone. These 

beds range from about five to 30 feet thick, and often have gradational upper and lower contacts. 

Monitoring well 0356 intercepted lithology characteristics of the gravel units. 

• 

• 

Till deposits in the New Property consist of clay and silt with minor amounts of sand and gravel. Till 

deposits may also be combinations of these sediments such as sandy, clayey silt; sandy clay; silty clay; 

and silty, sandy clay. Till units are generally brown in color with some red and yellow hues and mottling 

due to limonite and hematite (iron oxide) staining and weathering. Overall, the clays are fairly stiff and 

plastic, though occasionally they are sticky and soft, especially when saturated. 

Surface Soils 

In the field, most surface soils were logged as variations of silt and clay with roots and organic material. 

Since there has been little if any disturbance at the New Property since 1976, soil units probably remain 

as stated in the Soil Survey of Montgomery County, Ohio (USDA 1976). The following information on 

surface soil types was excerpted from the Soil Survey of Montgomery County, Ohio (USDA 1976). 

Six soil types are predominant at the New Property (Figure 3.2). All have a soil permeability estimated 

to range between 0.63 and 2.0 inches/hour. They include: 

• Fairmount silty clay loam (map symbol FaE2). These soils are shallow and form over 
steep (12 to 25 percent) slopes of limestone and clay shale bedrock. They are well
drained and have moderately low permeabilities and a low available moisture capacity. 
This soil type is found in a broad north-south swath along the eastern edge of the property 
and comprises just less than a third of the total land surface. It is also found in a lobe 
along the northern border of the property, east of the Spoils Disposal Area. 

• Corwin silt loam (map symbol CoB). These soils are formed over gentle slopes (2 to 6 
percent) of calcareous glacial till or outwash. They are well-drained and have a medium 
to high available moisture capacity. This soil type is found in a lobe extending from the 
south to the center of the property, west of the Fairmount silty clay loam. There is also 
a small lobe in the northwest portion of the property . 

Mound Plant, ER Program 
Draft Final 

OU5 New Property Remedial Investigation Report 
January 1996 

Physical Characteristics 
Page 3-12 



03:: 
i3 0 
::f>§ 
'Tl~ 
s· '"C 
I»-
-~ r 

~ 
'"C 

i 
g 
U> 

~ 
~ 

l 
.... ~ 
~ il:l 

~ ~ 
~ 

~[ 
\0 a..S' 

~ .g. 
I» 

6· 
::I 

i 
~ 

'"C 

~ ;;-
E.. 
() 
::r 

'"C~ 
I» 0 

(IQ ft 
n :::1 • .... "' I Q. 
-0 .... "' 

loJj 
liQ' 
c: 
ri 
CM 

~ 

~ 
"CS 
Q .... 
0 s; 
t 
~ 

a 
"t:: 
~ q 
r:ll 

~ 
~-

~ 
ll 

• 

..... -·-·-. ,. ."'\ 

i j 
i i 

,.; !VIo~ i 
~ Plant 1 
! r 

• 

... 
N 

True 
North 

Location Map 

LEGEND 

D Structures 

New Property 
Area Boundary 
Paved/Unpave"d 
Roadway 
Ephemeral 
Stream 
Area Boundary 
(Estimated) ' 

0 _ Contour Line 
./70 Contour Interval 

10 Feet · · 

CoB Corwin Slit 
· · · Loam 

FaE2 Fairmount Silty 
· Clay Loam ; 

MIB & Miamian Slit 
MIB2 Loam 

MnD3 Miamian Clay 
Loam · 

MtD3 Milton Silty 
Clay Loam 

R& Ross Silt Loam 

110 0 110 220 
I I I I ,. 

TTTl.E 
MCUI) 

~~PR~TY Modified from "Soli Survey of Montgomery County, Ohio" USDA SCS, 1976 



• 
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• 

• Milton silty clay loam (map symbol MtD3). These soils are formed over fairly steep (six 
to 18 percent) slopes of limestone and clay shale bedrock. They are fairly deep, well
drained, and have moderately low permeability and a medium to low available moisture 
capacity. This soil type is found in a lobe in the north central portion of the property and 
extends to the south to about the center of the property. 

• Miamian clay loam (map symbol MnD3). These soils are generally found on uplands or 
terraces but may slope to 18 percent. They are well-drained and have a medium available 
moisture capacity. This soil type is found in a thin swath in the northwest portion of the 
property, extending from the north to about the center of the property. 

• Ross silt loam (map symbol Rs). These soils are dark colored and well-drained. They 
are nearly level and occupy flood plains along streams that occasionally overflow. 
Permeability is medium to high and available moisture capacity is low to high. This soil 
type is found in a swath along the western edge of the property and extends along the flat 
portion of the New Property ephemeral stream. 

• Miamian silt loam (map symbols MlB and MIB2). These soils are formed over gentle (2 
to 6 percent) slopes and are well-drained with loamy subsoil. They have moderately low 
permeability and a medium available moisture capacity. This soil type is found in a lobe 
along the low lying area in the southwest comer of the property. 

The only known occurrence of fill in the New Property is in the Spoils Disposal Area. Piezometer POlS, 

installed in 1992, penetrates this horizon to a depth of 25 feet. The fill was described as yellowish brown 

silt, clay, sand, and gravel; grayish brown clayey silt; and sticky, soft clay and silt with pockets of organic 

sludge. 

3.2.3.2. Cross Sections 

Two cross sections, AA' and BB', were constructed through the New Property. They are displayed on 

Plate 1 at the end of this report and their locations are shown in Figure 3.3. 

Cross Section AA' 

Cross section AA' runs from west to east through the center of the New Property and intersects borings 

B401, 0356, B408, B406, 0354, 0812, 0817, 0832, and W399 (borings 0812, 0817, and 0832 were used 

only for cross-sections). This cross section is perpendicular to the eastern edge of the BVA and illustrates 

the contact between the BV A and bedrock . 
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AA' shows a thin, fairly upper, continuous silty soil horizon. Below that is a continuous till layer of clay 

• (with minor and varying amounts of silt, sand, and gravel) which is about five feet thick to the west in 

well 0832 and thickens to 18 feet to the east in boring B406 near the BV A/bedrock contact. Further east 

of the BV A, this clay till is the only lithology present above bedrock. 

•• 

• 

Below the clay till is a thick outwash deposit consisting of gravel, sand and gravel, and sandy, silty gravel. 

This unit extends to bedrock to the west in the BV A and is not present above bedrock to the east. As 

shown in well 0356, this outwash deposit contains a 15-foot thick lens of silty clay and sandy silt till at 

25 to 40 feet BGS. This lens does not appear to be laterally continuous and pinches out to the west and 

east. 

In the BV A, the water table is relatively flat at 680 feet above MSL. The water table lies at the top of 

the till lens encountered in well 0356 and boring B408, and within a silty, sandy, gravel layer in boring 

B401. In the bedrock portion of the cross section, the water table rises to the east (as does surface 

topography), and thus appears to be roughly controlled by surface topography. Bedrock was encountered 

at 181.5 feet BGS in well 0356 to the west, and at 3.8 feet BGS in well W399 to the east. 

Cross Section BB' 

Cross section BB' runs from north to south and intersects borings W410, POlS, W402, W400, 0356, and 

0158. This cross section is contained wholly in the BV A and shows the BV A thickening to the south. 

The primary lithology illustrated in BB' is outwash composed of sands and gravels, as described above. 

Within the outwash is a 15-foot thick till lens at 25 to 40 feet BGS in well 0356. This till lens appears 

to pinch out to the north and south. 

Above the outwash is a till deposit that is fairly continuous over the northern portion of the cross section, 

however, it appears to thin, then pinch out and intersperse with outwash deposits to the south. The till 

is about 15 feet thick to the north in W410 and POlS and thins to less than eight feet thick in 0356. At 

this point it may pinch out, but is found again at less than five feet thick in 0158. 

Bedrock is 40 to 50 feet BGS on the northern end of the cross section and deepens to 181.5 feet BGS in 

well 0356. It was not encountered in well 0158, the boring furthest to the south in this cross section, but 

interpolations from existing data (DOE 1994f) suggest the bedrock is about 190 feet BGS at this location . 
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The water table is relatively flat, lying at 685 above MSL throughout this cross section. It drops to 675 

feet above MSL in well 0158 to the far south. • 

3.3. HYDROLOGY 

This section describes the hydrology of the Mound Plant and the New Property from the regional, local, 

and site perspectives. First, the regional hydrogeology of southwestern Ohio is presented. Next, the local 

and site hydrology at the Mound Plant, including the New Property, are presented. 

3.3.1. Regional Hydrology 

The description of the regional hydrology is based mostly on published information, while the data on 

local hydrologic conditions near the Mound Plant is summarized from the OU9 RIIFS field studies. 

3.3.1.1. Surface Water 

Montgomery County lies almost entirely within the Great Miami River Basin, except for the southeast 

comer, which drains into the Little Miami River. The Great Miami River, which is the fourth largest river 

in Ohio, drains an area of approximately 2, 700 square miles upstream of Miamisburg. Three tributaries, 

the Mad River, Stillwater River, and Wolf Creek, converge from the north to join the Great Miami River 

at Dayton (Figure 3.4). The Great Miami River continues southward through the county and eventually 

discharges into the Ohio River near the Ohio-Indiana border. 

The Great Miami River is the major surface water body near the Mound Plant and occupies a broad, 

sediment-filled valley just west of the Plant. The river flows from northeast to southwest through 

Miamisburg, but near the Mound Plant flow is essentially from north to south through broad meanders. 

West of the Mound Plant, the river is approximately 150 to 200 feet wide. 
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3.3.1.2. Groundwater 

The general hydrogeologic setting of southwestern Ohio is that of buried pre-glacial or interglacial river 

valleys eroded into relatively flat-lying sedimentary bedrock layers as discussed in Section 3 .2.1. These 

wide, deeply cut valleys were partially filled with sediments, which left the terrain with its present 

appearance. Many of the partially filled valleys are now occupied by rivers and streams that comprise 

the present surface water drainage network. The sediments filling the valleys consist principally of 

permeable sand and gravel outwash deposits, and impermeable glacial till which occurs as lenses and 

layers interbedded within the sand and gravel. 

Regionally, the permeable deposits in the valley underlying the Great Miami River are referred to as the 

BV A. These deposits are composed primarily of sand and gravel outwash and provide the primary source 

of the large groundwater supplies pumped for municipal and industrial use. Because of high groundwater 

productivity and usage, parts of the BVA have been designated as a sole source aquifer. Additionally, 

the aquifer has been listed as a Class I aquifer by the EPA to assist in groundwater protection. 

In some parts of the BVA, well-defined impermeable till sheets extend almost entirely across the valley 

and separate the outwash deposits into two or more distinct aquifers. In other parts of the BV A these till 

sheets occur discontinuously and exist as scattered lenses and masses of till within the sand and gravel 

deposits. Because it is relatively impermeable, till is a major influence in the hydrologic cycle in the 

region as it slows recharge to underlying permeable deposits. In the BV A immediately south of 

Miamisburg, the till is either absent from the sand and gravel deposits or consists only of a few scattered 

lenses. As a result, the till in this region probably does not greatly affect the movement of groundwater, 

either laterally or vertically. 

The bedrock bounding the glacial outwash deposits (BVA) generally consists of shale interbedded with 

thin layers of crystalline limestone. In the upper few feet, where the bedrock has been subjected to 

weathering, fractures and openings along bedding planes (the interface between layers of bedrock) can 

convey minor amounts of groundwater to wells. The remainder of the bedrock is generally considered 

impermeable. 

Upland glacial deposits, consisting mostly of till and clay with minor amounts of sand and gravel, overlie 

the bedrock along the aquifer boundaries or valley walls and provide some recharge to the BVA. For the 
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most part, however, the upland deposits and the bedrock are unimportant as sources of water except for 

• farm and domestic supplies. 

• 

• 

Groundwater flow in the BV A is generally to the south, following the southward course of the Great 

Miami River. In evaluating the groundwater resources of the region, the extensive development of the 

Miamisburg area and the potential for reversed groundwater flow directions due to heavy municipal and 

industrial pumping was noted (DOE 1994f). Reversals in groundwater flow directions were also noted 

around the Miamisburg municipal and Dayton Power & Light Hutchings Station well fields. 

3.3.2. Local and Site Hydrology 

3.3.2.1. Surface Water 

Surface water flow from the hill slopes at the Mound Plant is collected by roads or lined open ditches and 

culverts. The natural surface drainage patterns on much of the Mound Plant property have been altered 

by roads and structural modifications. During facility expansions, a plant drainage ditch was engineered 

to control surface water storage and discharge. The storm water retention and discharge system (SRDS) 

was developed as a network of sediment settling basins along the plant drainage ditch to control the 

release of sediments produced by erosion of surficial soils within the Plant. The plant drainage ditch 

follows approximately the original course of the natural stream in the Mound Plant tributary valley, 

between the Main Hill and SMIPP Hill (Figure 3.5). 

The asphalt-lined pond located in the northeastern portion of Mound Plant receives non-contact cooling 

water and rainfall runoff from the hillside south of the pond. The pond provides temporary storage, flow 

equalization, and retention time for removing suspended solids before discharging the effluent to the 

retention basins through the plant drainage ditch (RF A 1988). Runoff from the extreme northeastern 

portion of Mound Plant drains offsite in a northeasterly direction. Storm water runoff and sediment from 

the south portion of the Main Hill are conveyed through the SRDS before being released through the 

National Pollutant Discharge Elimination System (NPDES) Outfall 002. Runoff flows westward, through 

the NPDES Outfall 002, into a drainage ditch and through a pair of concrete box culverts running beneath 

the Conrail railroad tracks before joining the south segment of the abandoned Miami-Erie Canal. Flow 

is then directed into the overflow creek that empties into the Great Miami River (DOE 1992d) . 
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Runoff from the central portion of the SMIPP Hill flows toward the overflow pond that eventually 

• discharges through NPDES Outfall 002. On the northwest side of the SMIPP Hill, runoff is diverted 

through the tributary valley and into the overflow pond. Near the southern part of the SMIPP Hill, runoff 

is carried westward down a concrete-lined channel where it is diverted into the overflow pond to allow 

for retention of eroded surface soils. Further south, on the New Property, the south side of the SMIPP 

Hill is drained by a system of natural surface runoff channels. These channels are ephemeral (flow 

intermittently) and collect in a single ephemeral stream that discharges offsite toward the southwest. The 

low topography along the western edge of the New Property may allow temporary local ponding of water 

and sediment. 

• 

• 

3.3.2.2. Groundwater 

The groundwater system at the Mound Plant consists of two different hydrostratigraphic environments: 

(1) flow through the bedrock beneath the Main Hill and SMIPP Hill, and (2) flow within the 

unconsolidated glacial deposits and sediment associated with the BV A. Groundwater flow within the 

bedrock system is dominated by fracture flow, whereas flow within the sediments of the BV A is 

characterized as porous groundwater flow . 

Occurrence and Movement of Groundwater in the Bedrock 

Bedrock beneath the Mound Plant consists of a sequence of thin alternating beds of calcareous shale and 

limestone (Section 3.2.2.). Groundwater flow in the bedrock beneath the Main Hill and SMIPP Hill is 

strongly controlled by the density (or spacing), orientation, and size of the fractures in the fracture 

carapace. The fracture carapace is a fracture network in the upper portion of the bedrock. These partings 

and fractures decrease in frequency and interconnection with depth from the surface; therefore, the bedrock 

becomes less permeable with depth. 

Analysis of the hydrogeologic properties of the bedrock that underlie the Mound Plant was conducted as 

part of the OU9 Hydrogeologic Investigations (DOE l994f, 1994g). "Falling head tests" conducted within 

the tipper fracture carapace bedrock zone at the Main Hill and SMIPP Hill were done to assess the 

relationship between the upper and lower bedrock zones and to determine hydraulic conductivity values 

(a measure of permeability, i.e., a coefficient describing the rate at which water can move through a 

permeable medium) in the fracture carapace. Measured hydraulic conductivities from both locations were 
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similar and ranged from 0.09 to 0.93 feet/day. Other testing conducted in the fracture carapace zone 

yielded similar results with hydraulic conductivities of 0.60 feet/day (DOE 1994g) and 0.27 to 1.02 

feet/day (Dames & Moore 1973). Testing conducted in bedrock below the fracture carapace zone by 

Dames & Moore produced significantly lower values of hydraulic conductivity ranging from 0.0013 to 

0.029 feet/day. 

A conceptual model of the bedrock flow system, presented as part of the OU9 Hydrogeologic 

Investigations (DOE 1994g), subdivides the fracture carapace zone into two parts: (1) an upper zone of 

interconnecting fractures that appear to be unsaturated, and (2) a lower zone of poorly interconnecting 

fractures that appear to be saturated. The degree of interconnection between fractures is interpreted to 

decrease with depth through the lower zone until the magnitude of permeability approaches that of the 

primary value of bedrock. The bottom of the fracture carapace zone is considered to be a no-flow 

boundary where groundwater flow is almost completely blocked by the exceedingly low permeability of 

the underlying bedrock. 

Surface water is believed to migrate vertically by infiltration until it reaches the water table. Bedding 

plane fractures may intercept flow to divert groundwater horizontally, but the dominant migration pathway 

is believed to be downward to the water table. Within the saturated fractures, the decreasing 

interconnection between fractures serves to reduce vertical permeability, thus diverting groundwater flow 

horizontally through the shallower, more permeable bedrock zones until it emerges at hillside seeps. 

Horizontal flow is controlled largely by open vertical fractures and bedding plane fractures. A jointed 

network of fractures exists where these two types of fractures intersect, creating a twisted path for 

horizontal groundwater flow. 

The Main Hill is interpreted as a different hydrogeologic environment than the SMIPP Hill. The Main 

Hill is much more intensely fractured than the SMIPP Hill -- the fracture carapace extends to greater 

depths, approximately 100 feet, about twice that of the SMIPP Hill. 

Occurrence and Movement of Groundwater in tbe BVA and tbe Mound Tributary Valley 

Regionally, the contemporary Great Miami River follows the course of the BV A. However, a major 

portion of the BV A makes a broad easterly meander through the south part of the Mound Plant. Based 

• 

• 

on results of the OU9 Hydrogeological Investigations (DOE 1994f), the axis of the BV A lies east of the • 
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Great Miami River, both north and south of the Mound Plant, and is immediately adjacent to the southern 

• portion of the New Property (Figure 3.6). 

At the Mound Plant, the BV A is bound to the east by the bedrock highs of the Main Hill, SMIPP Hill, 

and the northeastern portion of the New Property. The tributary valley, which lies between the Main Hill 

and SMIPP Hill, joins the BVA near the Mound Plant boundary (Figure 3.6). 

Fluctuations in the stages of the Great Miami River directly impact groundwater levels in monitoring wells 

located throughout the BV A. Comparison of river stage elevations to groundwater elevations in 

hydrographs from 18 wells monitored continuously showed that hydraulic head changes in the BV A mirror 

the fluctuations in river stage. A lag time of 24 to 36 hours is observed between river stage rise and 

groundwater level rise (DOE 1994t). All of the wells within the BVA, including Mound Plant production 

wells and Miamisburg Water District wells, regardless of completion depth, show a similar response. This 

phenomenon, and information provided by borehole logs, indicates that a continuous unconsolidated 

aquifer extends from the Great Miami River to the western edge of the Mound Plant and that the BV A 

is hydraulically connected to the Great Miami River. 

• In the BV A adjacent to the Mound Plant no continuous till layers exist and, as observed in well clusters 

completed near the middle of the valley, the hydraulic gradients between the BVA and the bedrock are 

oriented vertically downward toward the bedrock. The relationship between groundwater elevations in 

nearby piezometers and the Great Miami River stage suggests that the direction of flow is generally from 

the river to the groundwater (where the Great Miami River acts as a losing river), but reversals for short 

periods do occur. It is believed the Great Miami River acts as a recharge source to the BV A over most 

of the year, creating a local groundwater ridge near the river that acts as a barrier to groundwater flow 

from the Mound Plant. Within the vicinity of the Mound Plant production wells, infiltration from the 

Miami-Erie canal appears to be a major source of recharge to the BV A . 
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There appear to be several distinct areas of groundwater flow within the BV A near the Mound Plant 

• (Figure 3.7). 

•• 

• 

• North of the Mound Plant, the valley is wide and groundwater hydraulic gradients indicate 
flow to the southwest. The groundwater flow in this area is likely controlled by the river 
stage and the pumping of the Miamisburg municipal production wells. 

• Northwest of the Mound Plant, groundwater flow in the BVA is to the southwest, but may 
be controlled by the narrowing of the river valley and the shallower depth to bedrock. 
The smaller cross-sectional area of the BV A results in a steepening of the hydraulic 
gradients. 

• West of the Mound Plant, pumping for the Mound Plant water supply (Figure 3.6) has 
disrupted the southerly groundwater flow direction observed in adjacent areas. Sporadic 
pumping at Miamisburg Municipal Well Number 2 also alters the natural groundwater 
flow in this vicinity. These artificial influences affect the groundwater along the eastern 
edge of the BV A flow by creating a local groundwater depression. 

• South of the Mound Plant, at the New Property, the groundwater flow in the BV A is 
again toward the south under small hydraulic gradients. The effect of the localized 
pumping in the BV A appears to be diminished . 

In addition to the groundwater flow in the main portion of the BV A, there is flow within the glaciofluvial 

sediments beneath the Mound Plant tributary valley between the Main and SMIPP Hills. This subsurface 

ravine appears to exist beneath the modern Mound Plant tributary valley and is not considered a major 

groundwater pathway as the ravine is locally filled with dense glacial till (i.e., low permeability). 

Groundwater flow within the sediments is to the west and southwest, aligned with the tributary valley 

topography. Steep horizontal gradients, and a lack of response in the tributary valley to seasonal 

groundwater level changes in the BV A, indicate that the tributary valley is not part of the main aquifer 

system. However, the tributary valley does contribute minor amounts of groundwater flow to the BV A. 

Water levels in the tributary valley are interpreted to be controlled by precipitation and by the slope of 

the underlying bedrock. 

The hydrogeologic properties of the BV A were analyzed as part of a multiple well pumping test for the 

OUl RI (DOE 1994a). The test was conducted in the BVA in an area that lies to the west and underlies 

part of the Mound Plant. The test measured physical properties of the aquifer material including 

transmissivity (a measure ofpermeability, i.e., the rate at which water is transmitted through a unit area 

of an aquifer), hydraulic conductivity, and storativity (a measure of the ability of an aquifer to contain or 
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store a volume of water). The aquifer transmissivity values calculated from this test ranged from 27,500 

feef/day to 55,200 feef/day. Values of hydraulic conductivity estimated from this test ranged from 

approximately 500 to 900 feet/day. Storativity values ranged from 0.01 to 0.34 for this test. These results 

are consistent with results from previous aquifer testing and are summarized in the OU9 RifFS Site-Wide 

Work Plan (DOE 1992d). 

A conceptual model of the BV A flow system adjacent to the Mound Plant, based on the work of the OU9 

site-wide investigations, depicts the BV A as a single aquifer unit (DOE 1994f). Glacial tills are present 

throughout the valley, but they are not continuous and do not significantly impede groundwater flow. 

Horizontal flow directions in the BVA are generally to the south, following the course of the Great Miami 

River. Vertical flow directions near the Mound Plant are predominantly downward, indicating that the 

Great Miami River serves as a recharge boundary to the BV A and a barrier to westward groundwater flow 

from the Mound Plant. The pumping of production wells has created groundwater depressions that alter 

local groundwater flow directions. 

Groundwater Relationship Between tbe Bedrock and tbe BV A 

The degree of interconnection between the bedrock and the BV A varies at the Mound Plant. The bedrock 

wells at higher elevations on the Main and SM/PP Hills show no response to changes in groundwater 

elevations in the BVA. Water levels in the bedrock wells and piezometers located along the flanks of the 

BV A and in the floodplain of the Great Miami River respond to changes in river stages in a manner 

similar to water level changes in wells completed in the BV A. Groundwater levels in well clusters near 

the valley margin at the Mound Plant suggest that the bedrock may be providing some recharge to the 

BV A. This recharge is not considered a primary source as groundwater in the bedrock has a much smaller 

volume and moves at a much slower velocity compared to the BV A. There is no evidence that a 

continuous groundwater flow path exists from the bedrock under the SM/PP Hill to the bedrock in the 

main valley and from there upward into the BV A . 
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3.4. ECOLOGICAL RESOURCES 

The ecological resources of the Mound Plant have been evaluated in two documents: 1) the FEIS (DOE 

1979), and 2) the OU9 Ecological Characterization Report (DOE 1994c ). 

The following five habitats were identified at the New Property: subxeric grasslands, mesic grasslands, 

early successional scrub/shrub, south-facing slope forests, and riparian forests. No perennial streams or 

ponds are present on the New Property; however, several ephemeral streams and seeps are present in the 

area. Thus, the ecological resources of the New Property consist primarily of terrestrial plants and 

animals. A more detailed summary of the habitats and populations, sensitive areas, and threatened or 

endangered species is included in the Baseline Ecological Risk Assessment (Section 6.2 of this report). 

3.4.1. Habitats and Plants 

Subxeric and mesic grasslands resemble one another superficially in that grass species dominate the plant 

community; however, the greater soil moisture in the mesic areas has resulted in a substantially different 

species composition. Sod-forming grasses such as meadow fescue, Kentucky blue grass, and Canada blue 

grass are common in the subxeric grasslands. Johnson grass, Canada thistle, and common brome grass 

are frequently encountered in the mesic grasslands. While both communities are composed primarily of 

herbaceous species, the species composition of the mesic community is slightly more diverse (136 species 

identified) than the subxeric community (Ill species identified). However, the mesic grasslands cover 

much less area (2.7 hectares (ha)) than the subxeric grasslands (20.7 ha). 

The early successional scrub/shrub community is a transitional stage between the grasslands and the woody 

forests, and is present in the central and eastern areas of the New Property. A total of 114 plant species 

was inventoried within this community. Dominant woody species include black locust trees in the 

overstory and Amur honeysuckle in the middle- and understories. More than 30 herbaceous species were 

observed in this community. 

The south-facing slope forest is the oldest community on the New Property (average tree age was 37 years 

during sampling) and is present on the southern slope of the SMIPP Hill and bordering flats. The 

overstory consists mainly of deciduous tree species with American elm and white ash present in the 

• 

• 

highest frequencies. A dense layer of woody Amur honeysuckle is present in the understory. Forty-three • 
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plant species were identified in this community. However, only two herbaceous species, garlic mustard 

• and field garlic, were observed. 

• 

• 

The riparian forest is present along the western border of the New Property near the Miami-Erie canal. 

Average tree age is younger in this forest (22 years) compared to the slope forests. Soil moisture is high 

in this area, which has enabled the colonization of the community by moisture-loving, shade-tolerant 

herbaceous species in the understory and typical riparian tree species such as boxelder in the overstory. 

A total of 105 plant species was inventoried in this community of which less than 20 were herbaceous. 

In the overstory, American elm is present in greatest number. 

3.4.2. Animals 

The Mound Plant, especially the New Property, provides abundant and diverse habitats for animal species. 

On the entire Plant site, 81 bird species, 16 mammal species, seven reptile species, and three amphibian 

species were sighted and/or collected during the ecological survey (DOE 1994c). The three most 

frequently sighted bird species were American robin, European starling, and northern cardinal. White

tailed deer was the most common large mammal encountered on the New Property. Common small 

mammals included eastern chipmunks and Peromyscus mice. Few reptiles and amphibians were 

encountered during the survey, but the American toad, blue racer, rat snake, and bullfrog were collected 

on the New Property. 

Benthic macroinvertebrates were sampled in two of the ephemeral streams. In the spring, the insect 

community was composed of species typically found in erosional conditions such as those present in the 

streams. In the fall, species associated with depositional environments were collected in small isolated 

pools. Due to their small size and intermittent nature, it is unlikely that these streams support fish 

populations; consequently, fish sampling was not conducted in these streams during the ecological survey 

(DOE 1994c). 

3.4.3. Environmentally Sensitive Areas 

The habitats on the New Property are diverse and support abundant plant and wildlife species. They are 

typical of many habitats in the area surrounding the Mound Plant. Many state and local conservancy 

reserves such as the Germantown and Sugarcreek Reserves are present within a few miles of the Mound 
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Plant. The habitats present on the New Property are similar to these reserves and would become locally 

important only if substantial habitat loss occurred in these surrounding areas. -

3.4.4. Threatened and Endangered Species 

The FEIS for the Mound Plant (DOE 1979) concluded that it was unlikely that threatened or endangered 

species were present at the Mound Plant; however, no field investigation for threatened or endangered 

species was conducted. Consequently, field reconnaissance for threatened or endangered species was 

conducted as part ofthe ecological survey (DOE 1994c). Two state designated endangered species, inland 

rush (Juncus interior) and dark-eyed junco (Junco hyemalis), were located during this study, but no 

federally designated threatened or endangered species were sighted. 

One specimen of inland rush, a prairie plant, was found near a small seep located in the subxeric 

grasslands of the New Property. Ohio is at the extreme eastern edge of the natural range of this species. 

Because only one specimen was found, it was concluded that the Mound Plant does not support a viable 

breeding population of this species. Several dark-eyed juncos, a bird species, were sighted foraging in 

the grasslands, scrub/shrub, and forests on the New Property; however, their endangered status is designed 

to protect breeding populations in the extreme northeast corner of Ohio, not winter visitors in the southern 

portion of the state. Because of the ranges and requirements of these two species, the New Property is 

unlikely to become an important habitat for them. 
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4. NATURE AND EXTENT OF CONTAMINATION 

This section discusses the nature and extent of contamination found in surface and subsurface soils, 

sediments, groundwater and seeps at the New Property. Section 4.1 presents the background data used 

and the statistical analyses performed to establish contaminants of potential concern (COPCs) for the 

human health and the ecological risk assessment. Section 4.2 identifies these COPCs by describing the 

methods used to differentiate contaminants from background levels. Section 4.3 identifies the nature and 

extent of contaminants found in the various New Property media. Results are presented in tables and 

maps, as appropriate. Section 4.4 identifies known or suspected sources of contamination, both onsite and 

offsite, and Section 4.5 summarizes the nature and extent of contamination at the New Property. 

4.1. BACKGROUND CHEMICAL DATA 

Background chemical concentrations for soil and groundwater were derived from background 

investigations performed by DOE. Background sample locations were selected for groundwater and soils 

that best represent locations not likely to be influenced by contamination from the New Property. 

Furthermore, background samples were collected from locations that were not directly affected by 

activities at the Mound Plant. Because no background sediment samples were collected, sediment 

concentrations from this investigation are compared to background soil concentrations. Media-specific 

background sampling locations are shown in Figures 4.1 and 4.2. 

Sixteen locations, representing the mappable soil units present on the Mound Plant site, were sampled 

outside the plant in 1993 in the first phase of the OU9 Background Soil Investigation (DOE 1994i). 

Sampling locations were selected within one mile of the Mound Plant, and were required to be at least 

50 feet away from roadways or paved areas, railroad tracks, drainage ditches, heavily forested areas, or 

crop or garden areas (Figure 4.1). Three samples were collected at each of the 16 locations. These 

sampling locations were selected to provide data that are representative of area soils and consistent with 

the soil types found within the Mound Plant boundaries. Six of the soil types occur in the New Property. 

Background soil samples were collected in accordance with methods identified in the OU9 QAPjP (DOE 

1993e). Sampling procedures are outlined in the Background Soils Field Sampling Plan and follow the 

Mound Plant Environmental Restoration Program SOPs (SOPs 5.1, 5.2, 5.3, and 5.8) . 
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New Property soil and sediment results were compared to data from the OU9 Background Soils 

Investigation (DOE 1994i), as described below in Section 4.1.1. The background soils were evaluated 

for metals, pesticides, PCBs, and radionuclides. No other organic compounds (i.e., volatile or semi

volatile organics) were analyzed during the study. The background criteria for soils and sediments are 

presented in Table IV.l. The raw laboratory analytical data are provided in the OU9 Background Soils 

Investigation: Soil Chemistry Report (DOE 1994i). 

Onsite groundwater and seep sampling results have been compared to chemical and radiological laboratory 

results for the OU9 Hydrogeologic Investigation: Groundwater Sweeps Report (DOE 1995b). The 

methodology for this comparison is described in Section 4.1.1. The background groundwater sampling 

sites are all located within two miles of the New Property (Figure 4.2). All data were validated according 

to procedures similar to those used in the OU9 Background Soils Investigation (DOE 1994i) to obtain a 

95% upper tolerance level (UTL) value. This value is the background criterion used for each chemical. 

The background groundwater samples were evaluated for metals, total organic carbon, anions, VOCs, 

SVOCs, explosives, pesticides/PCBs, and radionuclides. The background criteria for groundwater and 

seeps are presented in Table IV .1. The raw laboratory analytical data are provided in the OU9 

Hydrogeologic Investigation: Groundwater Sweeps Report (DOE 1995b ). 

4.1.1. Comparison of Site Chemical Concentrations with New Property Background Data 

A statistical analysis of the background and New Property site data was used to make an objective 

comparison between media-specific background concentrations and site concentrations for each detected 

compound. The methods used to compare New Property onsite data to background results were based on 

EPA guidance (Ohio EPA 1991; EPA 1989a; EPA 1992a). The 95% UTL for the background samples 

for a given compound was compared to each site sample concentration for that same compound for each 

media. In soils, background comparisons were limited to metals, pesticides, and radionuclides. If the 

onsite sample concentration was greater than the UTL, that compound was considered to be above the 

background concentration (Ohio EPA 1991). In soils, for organics other than pesticides, an analyte that 

was detected at least once was considered to be above background. 

Chemical concentrations in various media at the New Property were compared to background data to 

quantify the significance of chemical occurrences. This was accomplished using the statistical tests 

• 

• 

described above. Based on these comparisons, analytes were placed in the following categories: (1) • 
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Table IV.l. New Property RI Background Criteria for Soil, Sediment, Groundwater, and Seeps 
Page 1 of 4 

Parameter 

Pesticides/PCBs 

4,4'-DDD 

4,4'-DDE 

4,4'-DDT 

Aldrin 

Aroclor-1016 

Aroclor-1221 

Aroc1or-1232 

Aroclor-1242 

Aroclor-1248 

Aroclor-1254 

Aroclor-1260 

Dieldrin 

Endosulfan I 

Endosulfan II 

Endosulfan Sulfate 

Endrin 

Endrin Aldehyde 

Endrin Ketone 

Heptachlor 

Heptachlor Epoxide 

Toxaphene 

alpha-BHC 

alpha-Chlordane 

beta-BHC 

Mound Plant, ER Program 
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Background Criteria 

Soil and Sediment• 

uglk:g 

4.20 

4.30 

13.00 

1.90 

--
--
--
--
-
58 

--
3.78 

1.90 

1.90 

--
3.78 

3.78 

3.78 

1.90 

1.90 

--
--

1.90 

--
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Groundwater and Seepsb 

ug!L 

0.055 

0.055 

0.055 

0.028 

0.281 

0.281 

0.281 

0.281 

0.281 

0.281 

0.281 

0.055 

0.028 

0.055 

0.055 

0.055 

0.055 

0.055 

0.028 

0.028 

2.810 

0.028 

0.028 

0.028 
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Table IV.l. New Property RI Background Criteria for Soil, Sediment, Groundwater, and Seeps • 
Page 2 of 4 

Background Criteria 

Parameter Soil and Sedimen~ 

PESTICIDES (continued) uglkg 

delta-BHC 1.90 -
gamma-BHC (Lindane) --

gamma-Chlordane 

Methoxychlor 

ANIONS 

Chloride 

Fluoride 

Nitrate-Nitrite-N 

Sulfate. 

METALS 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Bismuth 

Calcium 

Cadmium 

Chromium 

Cobalt 

Copper 

Cyanide 

Iron 

Lead 

Mound Plant, ER Program 
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1.90 

30 

mglkg 

107.00 

6.70 

26.00 

150.00 

mglkg 

19,000.00 

0.45 

8.60 

180.00 

1.30 

39.00 

310,000.00 

2.10 

20.00 

19.00 

26.00 

1.14 

35,000.00 

48.00 

OU5 New Property Remedial Investigation Report 
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Groundwater and Seepsb 

ug!L 

0.028 

0.028 

0.028 

0.281 

mg/L 

248.455 

0.412 

6.457 

134.555 

ug!L 

121.983 

0.539 

28.167 

315.005 

0.241 

16.437 

123,303.125 

0.518 

135.959 

2.163 

3.422 

6.476 

3,777.946 

1.442 
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Table IV.l. New Property RI Background Criteria for Soil, Sediment, Groundwater, and Seeps 
Page 3 of 4 

Background Criteria 

Parameter Soil and Sediment" 

METALS (continued) mglkg 

Lithium 26.00 

Magnesium 40,000.00 

Manganese 1,400.00 

Mercury 0.15 

Molybdenum 27.00 

Nickel 32.00 

Potassium 1,900.00 

Selenium 0.59 

Silver 1.70 

Sodium 240.00 

Thallium 0.46 

Tin 20.00 

Vanadium 25.00 

Zinc 140.00 

RADIONUCLIDES pCi/g 

Americium-241 

Bismuth-207 

Bismuth-21 0 

Cesium-137 

Cobalt-60 

Potassium-40 

Plutonium-238 

Plutonium-239/240 

Radium-226 

Mound Plant, ER Program 
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--
--
--

0.42 

1.00 

37.00 

0.13 

0.18 

2.00 
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Groundwater and Seepsb 

ug/L 

50.275 

41,401.844 

214.082 

0.050 

6.359 

152.457 

5,381.303 

1.853 

0.786 

105,374.192 

1.102 

34.744 

18.132 

100.153 

pCi/L 

0.124 

6.975 

8.056 

9.048 

10.536 

155.507 

0.085 

0.055 

1.024 
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Table IV.l. New Property RI Background Criteria for Soil, Sediment, Groundwater, and Seeps 
Page 4 of 4 

Background Criteria 

Parameter Soil and Sedimen~ Groundwater and Seepsb 

RADIONUCLIDES (continued) pCi/g pCi!L 

Strontium-90 0.72 0.973 

Thorium-228 1.50 0.801 

Thorium-230 1.9 0.276 

Thorium-232 1.40 0.233 

Tritium 1.60 1,379.201 

Uranium-234 1.10 0.771 

Uranium-235 0.11 0.038 

Uranium-238 1.20 0.683 

Soil and sediment background criteria from the OU9 Backgr:>und Soils Investigation: Soil Chemistry Report 

b 
~001~~ • 
Groundwater and seep background criteria from the OU9 Hydrogeologic Investigation: Groundwater 
Sweeps Report (DOE 1995b ). 
Background samples were not analyzed for these constituents, therefore no background criteria are available . 

Mound Plant, ER Program 
Draft Final 

OU5 New Property Remedial Investigation Report 
January 1996 

Nature/Extent of Contamination 
Page 4-8 

• 



analytes never detected; (2) analytes detected at concentrations less than the background criteria; and (3) 

• analytes detected above the background criteria. The discussion of the nature and extent of contamination 

that follows in Section 4.3 relies on comparisons with _the background data to establish contaminants 

detected at the site that may be of concern (see Appendix B). In addition, the risk assessment in Section 

6 addresses all contaminants detected above background levels. 

4.2. IDENTIFICATION OF CONTAMINANTS OF POTENTIAL CONCERN 

The methodology for determining human health COPCs is described in Section 6.1.2.5. Analytes detected 

above background in less than 5% of the samples were not considered COPCs if the onsite and 

background distributions were not significantly different based on the Wilcoxon Rank Sum test. Analytes 

without background criteria were not considered COPCs if they were detected in less than 5% of the 

samples and the maximum detect was less than five times the contract required detection limit (CRDL). 

Although present above background in some soil or water samples, calcium, chloride, iron, magnesium, 

potassium, and sodium were eliminated from consideration as COPCs because these analytes are essential 

nutrients and are only toxic at very high doses. 

• Outlined below are the steps that were use~ to identify COPCs at the New Property for the human health 

risk assessment: 

• 

• Determine compounds that were not detected onsite for each medium. If a compound was 

not detected onsite, the compound was dropped from further consideration. 

• The 95% UTL values for soil were taken from the OU9 Background Soils Investigation: 

Soil Chemistry Report (DOE 1994i). The 95% UTL values for groundwater and seeps 

were taken from the OU9 Hydrogeologic Investigation: Groundwater Sweeps Report 

(DOE 1995b ). 

• Compare individual sample results for each compound to the background UTL. If any 

result exceeds the UTL (or the maximum background value), the compound is considered 

aCOPC . 
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• Analytes detected above background in fewer than 5% of the samples were removed from 

the COPC list if the Wilcoxon Rank Sum test was not significant or the maximum • 

concentration detected was less than five times the CRDL. 

• Organics (e.g., VOCs, SVOCs), if detected in soils and sediment, were considered 

COPCs. 

A summary of the statistical tests used in COPC determination is provided in Appendix D. 

· COPCs for groundwater, seeps, surface soil, sediment, and subsurface soils thus represent a subset of all 

analytes detected above background or CRDLs. Identification of an analyte as a COPC does not 

necessarily indicate that the analyte presents a threat to human health. COPCs are those analytes that must 

be subjected to a toxicity assessment, an exposure assessment, and risk characterization (as described in 

Section 6) in the human health risk assessment. These screening tests are performed to ensure that all 

COPCs contributing to risk are identified. Those COPCs that are shown to produce human health risk 

are then called contaminants of concern (COCs). COCs are discussed in Sections 5 and 6. Non-COPCs 

will not be carried through the risk assessmentand will not be discussed in subsequent chapters of this 

report. 

Methods for determining ecological contaminants of potential concern ( ecoCOPCs) are slightly different, 

as described in Section 6.2.4.4. If the mean concentration of a particular analyte at the site does not 

exceed established toxicity thresholds, then the contaminant is not considered an ecoCOPC. If the mean 

concentration exceeds the toxicity threshold, or if no toxicity threshold exists, that contaminant is 

considered an ecoCOPC. EcoCOPCs are those analytes that are subjected to the ecological risk assessment 

described in Section 6. 

It should be noted that many organic chemicals found at Superfund sites are common residues of human 

activity, and may come from many sources outside the site boundaries. An example is polycyclic aromatic 

hydrocarbons (P AHs ). These SVOCs are generated during the combustion of organic matter. Possible 

sources of P AHs include incinerators, motor vehicles, fires, and coal-fired power plants. Pesticides, which 

are resistant to natural breakdown and may be dispersed by wind over large areas, are another class of 

compounds that may occur above background but may not be site-related. Because of their human-made 
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origins and widespread occurrence in the environment, it can be difficult to conclusively define the sources 

• of organic compounds detected in samples. 

• 

• 

Many inorganic analytes detected above background in samples are naturally occurring in the environment. 

Chemicals such as anions and metals (especially aluminum, iron, manganese, lead, potassium, and zinc) 

normally vary within a few percent of the 95% UTL background criteria. This occurs because of 

variations in parent geologic materials or other natural conditions. Thus, occurrences of such chemicals 

in concentrations slightly above background may not necessarily indicate contamination. 

4.3. NATURE AND EXTENT OF CONTAMINATION 

This section discusses those contaminants detected in surface and subsurface soil, sediments, groundwater, 

and seep samples above corresponding background criteria or laboratory detection limits. Each medium 

(surface soils and sediments, subsurface soil, groundwater, and seeps) is evaluated in a separate subsection. 

In each subsection, each contaminant group (i.e., anions, metals, total organic carbon, explosives, 

pesticides/PCBs, SVOCs, VOCs, and radionuclides) is discussed and distribution maps are presented per 

contaminant or contaminant group, as appropriate. Some of these contaminants have been identified as 

human health COPCs or as ecoCOPCs. Because these COPCs or ecoCOPCs potentially pose a risk to 

human health or the environment, they are of particular interest and are discussed accordingly. Non

COPe analytes are also discussed. 

Of the TCL/Target Analyte List (TAL) analytes that were evaluated by the laboratories in the course of 

the Rl, several were either never detected or not detected above background at the New Property. Table 

IV.2 lists these analytes for each of the three media groups studied (surface soils and sediments; 

subsurface soils; and groundwater and seeps). 

Site data for groundwater, seeps, soil, and sediment were obtained from the OUS New Property Phase 1 

Field Report (DOE 1994b), the OUS New Property Extended Phase Field Report (DOE 199Sa), the OU9 

RSI Report (DOE 199Sc), and the OU9 Hydrogeologic Investigation: Groundwater Sweeps Report (DOE 

199Sb) . 

Mound Plimt, ER Program 
Draft Final 

OU5 New Property Remedial Investigation Report 
January 1996 

Nature/Extent of Contamination 
Page 4-ll 



Table IV .2. Analytes Below Background Criteria or Never Detected 
Page 1 of4 

SURFACE SOns 

1,1,1-Trichloroethane Aroclor-1248 N-Nitroso-di-n-propy1amine 
1,1,2,2-Tetrachloroethane Aroclor-1254 N-Nitrosodiphenylamine 
1, 1 ,2-Trichloro-1,2,2-Trifluoroetbane Aroclor-1260 Nitrobenzene 
1,1,2-Trichloroethane 
1,1-Dichloroethane 
1,1-Dichloroetbene 
1,2,4-Trichlorobenzene 
1,2-Dichlorobenzene 
I ,2-Dichloroetbane 
1,2-Dichloroetbene 
1,2-Dichloropropane 
1,2-Dietbylbenzene 
1,3,5-Trinilrobenzene 
1,3-Dichlorobenzene 
1,3-Dinitrobenzene 
1,4-Dichlorobenzene 
2,2'-oxybis(I-Chloropropane) 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 
2,4,6-Trinitrotoluene 
2,4-Dichlorophenol 
2,4-Dimetbylphenol 
2,4-Dinitrophenol 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
2-Amino-4,6-dinitrotoluene 
2-Benzyi-4-Chlorophenol 
2-Chloronaphthalene 
2-Chlorophenol 
2-Hexanone 
2-Metbylphenol 
2-Nitroaniline 
2-Nitrophenol 
3,3'-Dichlorobenzidine 
3-Nitroaniline 
4,4'-DDE 
4,4'-DDT 
4,6-Dinitro-2-metbylpheno1 
4-Bromophenyl-phenyletber 
4-Cbloro-3-methylphenol 
4-Cbloroaniline 
4-Cblorophenyl-phenylether 
4-Methyl-2-pentanone 
4-Methylphenol 
4-Nitroaniline 
4-Nitrophenol 
Acetonitrile 
Acrylonitrile 
Actinium-227 

. Aldrin 

alpba-BHC 
Americium-241 
Aroclor-1016 
Aroclor-1221 
Aroclor-1232 
Aroclor-1242 

Mound· Plant, ER Program 
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Barium Pentachlorophenol 
Benzene PETN 
Benzyl Alcohol Phenol 
Beryllium Plutonium-242 
bis(2-Cbloroetboxy )methane Potassium-40 
bis(2-Cbloroetbyl)ether Praseodym 

Bismutb-207 RDX 
Bismutb-210 Samarium 
Bromodichlorometbane Silver 
Bromoform Styrene 
Bromometbane Terbium 
Butylbenzylphthalate Tetrachloroetbene 
Calcium TetJyl 
Carbon Disulfide Toxaphene 
Cesium-137 trans-1,3-Dichloropropene 
Cblorobenzene Trichloroetbene 
Cblorodibromornetbane Trichlorotrifluoroethane 
Cbloroetbane Uranium-238 
Chloroform Vinyl Acetate 
Chloromethane Vinyl Chloride 
cis-1,3-Dichloropropene Ytterbium 
Cobalt 

Cobalt-60 
Cyanide 
delta-BHC 
Di-n-octylpbtbalate 
Dieldrin 
Dietbylphthalate 
Dimetbylphthalate 
Dypsprosium 
Eodosulfan I 
EodosuJfan II 
Endosulfan Sulfate 
Eodrin 
Endrin Aldehyde 
Eodrin Ketone 
Erbium 
Gadolinium 
gamma-BHC 
gamma-Chlordane 
Heptachlor 
Heptachlor Epoxide 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexacblorocy<:lopentadiene 
Hexachloroethane 
HMX 
Holmium 
lodometbane 
lsopborone 
Lanthanum 
Methoxychlor 
Molybdenum 
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Table IV .2. Analytes Below Background Criteria or Never Detected 
Page2 of4 

1,1,1-Trichloroethane 

1,1,2,2-Tetrachloroethane 
1,1 ,2-Trichloroethane 
1,1-Dichloroethane 

1,1-Dichloroethene 
1,2,4-Trichlorobenzene 
1,2-Dichlorobenzene 
1,2-Dichloroethane 
1,2 -Dichloroethene 
1,2-Dichloropropane 
1,2-Diethylbenzene 
1,3,5-Trinitrobenzene 

1,3-Dichlorobenzene 
1 ,3-Dinitrobenzene 
1,4-Dichlorobenzene 

2,2'-oxybis(l-Cbloropropane) 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 

2,4,6-Trinitrotoluene 
2,4-Dichlorophenol 
2,4-Dirnethylphenol 
2,4-Dinitrophenol 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
2-Amino-4,6-dinitrotoluene 
2-Benzyi-4-Chlorophenol 
2-Butanone 

2-Cbloronaphthalene 
2-Chlorophenol 
2-Hexanone 
2-Methylnaphthalene 
2-Methy1phenol 
2-Nitroaniline 
2-Nitrophenol 

3,3'-Dichlorobenzidine 
3-Nitroaniline 
4,4'-DDD 
4,4'-DDE 

4,4'-DDT 
4,6-Dinitro-2-methylphenol 
4-Bromophenyl-phenylether 
4-Chloro-3-methylphenol 

4-Chloroaniline 
4-Chlorophenyl-phenylether 
4-Methyl-2-pentanone 
4-Methylphenol 
4-Nitroaniline 
4-Nitrophenol 
Acenaphthene 

Acenaphthylene 

Acetonitrile 
Acrylonitrile 

Actinium-227 

Aldrin 
alpha-BHC 
alpha-Chlordane 

Mound Plant, ER .Program 
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SUBSURFACE SOH.S 

Aluminum Endosulfan Sulfate 

Americium-241 Endrin 

Anthracene Endrin Aldehyde 

Aroclor-1016 Endrin Ketone 

Aroclor-1221 F..thy1benzene 

Aroclor-1232 Fluoranthene 

Aroclor-1242 Fluorene 

Aroclor-1248 Fluoride 

Aroclor-1254 gamma-BHC 

Aroclor-1260 gamma-Chlordane 

Arsenic Heptachlor 

Barium Heptachlor Epoxide 

Benzene Hexachlorobenzene 
Benzo(a)anthracene Hexachlorobuladiene 
Benzo(a)pyrene Hexachlorocylopentadiene 
Benzo(b)fluoranthene Hexachloroethane 
Benzo(g,b,i)perylene Hexane 
Benzo(k)fluoranthene HMX 
Benzoic Acid lndeno( 1 ,2,3-c,d)pyrene 

Benzyl Alcohol Iodomethane 

Beryllium Iron 
beta-BHC Isophorone 
bis(2-Chloroethoxy )methane Lead 
bis(2-Chloroethyl)ether Manganese 

Bismuth-207 Mercury 
Bismuth-210 Methoxychlor 
Bromodichloromethane Methylene Chloride 

Bromoform Molybdenum 

Bromomethane N-Nitroso-di.-n-propylamine 
Butylbenzylphthalate N-Nitrosodiphenylamine 

Cadmium Naphthalene 

Calcium Nickel 

Carbazole Nitrate-Nitrite-N 

Carbon Disulfide Nitrobenzene 

Carbon Tetrachloride Pentachlorophenol 

Cesium-137 Phenanthrene 

Chlorobenzene Phenol 

Chlorodibromethane Plutonium-238 

Chloroethane Plutonium-239 

Chloroform Plutonium-240 

Chloromethane Potassium-40 
Chromium Pyrene 

Chrysene Radium-226 
cis-1,3-Dichloropropene RDX 
Cobalt Selenium 
Cobalt-60 Silver 
Copper Sodium 
Cyanide Styrene 
delta-BHC Tetrachloroethene 
Dibenzo(a,h)anthracene Thallium 
Dibenzofuran Thorium-228 
Dieldrin Thorium-230 
Diethylphthalate Thorium-232 
Dimethylphthalate Toluene 
Endosulfan I Toxaphene 
Endosulfan II trans-! ,3-Dichloroprooene 
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Trichloroethene 

Trichlorotrifluoroethane 
Tritium 
Uranium-234 
Uranium-238 

Vanadium 
Vinyl Acetate 
Vinyl Chloride 
Xylene, Total 
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Table IV .2. Analytes Below Background Criteria or Never Detected 
Page3 of4 , 

GROUNDWATER 

1,1,1-Trichloroethane 4-Nitroaniline Dieldrin 

1,1,1-Trichloroethane 4-Nitrophenol Diethylphthalate 

1,1,2,2-Tetrachloroethane Acenaphthene Dirnethylphthalate 

1,1,2-Trichloro-1,2,2-Trifluoroethane Acenapthylene Endosulfan I 

1,1,2-Trichloroethane 
1,1-Dichloroethane 
1,1-Dichloroethene 
1,2,3-Trichloropropane 
1,2,4-Trichlorobenzene 
1,2-cis-Dichloroethene 
1,2-Dichlorobenzene 
1,2-Dichloroethane 
1,2-Dichloropropane 
1,2-Diethylbenzene 
1 ,2-trans-Dichloroethene 
1,3,5-Trinitrobenzene 
I ,3-Dichlorobenzene 
1,3-Diethylbenzene 
1,3-Dinitrobenzene 
1,4-Dichlorobenzene 
1,4-Diethy1benzene 
1-Chlorohexane 
2,2' -oxybis( 1-Chloropropane) 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 
2,4-Dichloropheno1 
2,4-Dimethylphenol 
2,4-Dinitrophenol 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
2-Arnino-4,6-dinitrotoluene 
2-Benzyl-4-Chlorophenol 
2-Butanone 
2-Chloroethylvinylether 
2-Chloronaphthalene 
2-Chlorophenol 
2-Chlorotoluene 
2-Hexanone 
2-Methylnaphthalene 
2-Methylphenol 
2-Nitroaniline 
2-Nitrophenol 
3,3'-Dichlorobenzidine 
3-Nitroaniline 
4,4'-DDD 
4,4'-DDE 
4,4'-DDT 
4,6-Dinitro-2-methylphenol 
4,6-Dinitro-0-Cresol 
4-Bromophenyl-phenylether 
4-Chloro-3-methylphenol 
4-Chloroaniline 
4-Chlorophenyl-phenylether 
4-Chlorotoluene 
4-Methyl-2-pentanone 
4-Methylphenol 
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Acetone Endosulfan II 

Acetonitrile Endosulfan Sulfate 
Actinium-227 Endrin 
Aldrin Endrin Aldehyde 
alpha-BHC Endrin Ketone 
alpha-Chlordane Ethy1benzene 
Anthracene Auoranthene 
Aroclor-1016 Aourene 
Aroclor-1221 gamma-BHC 
Aroclor-1232 gamma-Chlordane 

Aroclor-1242 Heptachlor 
Aroclor-1248 Heptachlor Expoxide 

Aroclor-1254 Hexachlorobenzene 
Aroclor-1260 Hexachlorobutadiene 

Benzene Hexachlorocyclopentadiene 
Benzo(a)anthracene Hexachloroethane 
Benzo(a)pyrene HMX 
Benzo(b )fluoranthene Indeno( 1,2,3-c,d)pyrene 
Benzo(g,h,i)perylene lodornethane 
Benzo(k)fluoranthene Isophorone 
Benzoic Acid Methoxychlor 
Benzyl Alcohol Methylene Chloride 
beta-BHC N-NitroscHii-n-propylarnine 
bis(2-Chloroethoxy )methane N-Nitrosodiphenylamine 
bis(2-Chloroethyl)ether Naphthalene 
Bismuth-207 Nitrobenzene 
Bismuth-210 Pentachlorophenol 
Bromobenzene PETN 
Bromodichlorornethane Phenanthrene 
Bromoform Plutonium-238 

Bromomethane Potassium-40 
Butylbenzylphthalate Pyrene 

Cadmium RDX 
Carbazole Silver 
Caroon Disulfide Strontium-90 

Caroon Tetrachloride Styrene 
Cesium-137 Tetrachloroethene 
Chlorobenzene Tetryl 
Chlorodibromomethane Tm 
Chloroethane Toxaphene 
Chloroform trans- I ,3-Dichloropropene 
Chloromethane Trichlorofluorornethane 
Chrysene Trichlorotrifluoroethane 
cis-1,3-Dichloropropene Vinyl Acetate 
Cobalt-60 Vinyl Chloride 
Cyanide Xylene, Total 
delta-BHC 
Di-n-octylphthalate 
Dibenzo(a,h)anthracene 

Dibenzofuran 
Dibromochloromethane 
Dibromomethane -
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Table IV.2. Analytes Below Background Criteria or Never Detected 
Page4of4 

1,1,1-Trichloroethane 
1,1,2,2-Tetrachloroethane 

1,1,2-Trichloro-1,2,2-Trifluoroethane 
1,1,2-Trichloroethane 
1,1-Dichloroethane 
1,1-Dichloroethene 

1,2,4-Trichlorobenzene 
1,2-Dichlorobenzene 
1,2-Dichloroethane 
1,2-Dichloroethene 

1,2-Dichloropropane 
1,2-Diethylbenzene 
1,3-Dichlorobenzenc 

1,4-Dichlorobenzene 

2,2'-oxybis( 1-Chloropropane) 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 
2,4,6-Trinitrotoluene 
2,4-Dichlorophenol 
2,4-Dimethylphenol 

2,4-Dinitrophenol 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
2-Arnino-4,6-dinitrotoluene 
2-Benzyl-4-Chlorophenol 
2-Butanone 
2-Chloronaphthalene 
2-Chlorophenol 
2-Hexanone 
2-Methylnaphthalene 
2-Methylphenol 
2-Nitroaniline 
2-Nitrophenol 
3,3'-Dichlorobenzidine 

3-Nitroaniline 
4,4'-DDD 
4,4'-DDE 
4,4'-DDT 

4,6-Dinitro-2-methylphenol 
4-Bromophenyl-phenylether 
4-Chloro-3-methylphenol 
4-Chloroaniline 
4-Chlorophenyl-phenylether 
4-Methyl-2-pentanone 
4-Methylphenol 
4-Nitroaniline 
4-Nitrophenol 
Acenaphthene 
Acenaphthylene 
Acetone 
Acetonitrile 

Acrylonitrile 
Aldrin 
alpha-BHC 
alpha-Chlordane 
Ammonia 
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SEEPS 

Anthracene Endosulfan Sulfate 

Antimony Endrin 

Aroclor-1016 Endrin Aldehyde 

Aroclor-1221 Endrin Ketone 

Aroclor-1232 Ethyl benzene 

Aroclor-1242 Fluoranthene 

Aroclor-1248 Fluorene 

Aroclor-1254 Fluoride 

Aroclor-1260 gamma-BHC 

Arsenic gamma-Chlordane 

Barium Heptachlor 

Benzene Heptachlor Epoxide 

Benzo(a)antlll"'..cene Hexachlorethane 

Benzo(a)pyrene Hexachlorobenzene 

Benzo(b )fluoranthene Hexachlorobutadiene 
Benzo(g,h,i)perylene Hexachlorocyclopentadiene 

Benzo(k)fluoranthene Hexane 
Benzoic Acid HMX 

Benzyl Alcohol Indeno( 1,2,3-c,d)pyrene 

Beryllium lsophorone 

beta-BHC Lead 

bis(2-Chloroethoxy)methane lithium 
bis(2-Chloroethyl)ether Manganese 
bis(2-Ethylhexyl)phthalate Mercury 

Bismuth Methoxychlor 

Bismuth-207 Methylene Chloride 

Bismuth-210 Molybdenum 

Bromodichloromethane N-Nitroso-di-n-propylamine 

Bromoform N-Nitrosodiphenylamine 

Bromo methane Naphthalene 

Butylbenylphthalate Nickel 

Cadmium Nitrate-Nitrite-N 

Carbazole Nitrobenzene 
Carbon Disulfide Pentachlorophenol 

Carbon Tetrachloride Phenanthrene 

Cesium-137 Phenol 

Chi oro benzene Plutonium-238 
Chlorodibromomethane Plutonium-239 

Chloroethane Plutonium-240 

Chloroform Potassium 
Chloromethane Potassium-40 
Chromium Pyrene 
Chrysene Radium-226 
cis-1,3-Dichloropropene RDX 
Cobalt-60 Selenium 
Cyanide Styrene 
delta-BHC Tetrachloroethene 
Di-n-butylphthalate Tetryl 
Di-n-octylphthalate Thorium-230 
Dibenzo( a,h)anthracene Thorium-232 
Dibenzofuran Tm 
Dieldrin Toluene 
Diethylphthalate Toxaphene 
Dimethylphthalate trans-1,3-Dichloropropene 
Endosulfan I Tritium 
Endosulfan n Uranium-235 
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Xylene, Total 
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4.3.1. Nature and Extent of Contamination in Surface Soil and Sediment Samples 

A total of 59 soil and sediment samples were collected from 0.0 to 2.0 feet BGS and include 27 sediment 

samples, 17 RSI soil samples, and 15 surface soil samples from borings and wells. Surface soils and 

sediments ~ere analyzed for anions, metals, TOC, explosives, pesticides/PCBs, SVOCs, VOCs, and 

radionuclides. Sediments were also analyzed for rare earth elements. Generally, contamination in soils 

and sediment is present at levels indistinguishable from background. With the exception of metals and 

radionuclides, the contaminants present at the New Property apparently do not originate from past or 

current activities at the site. Most of the metals that occur above background are found predominantly 

in two zones: along the northern perimeter road and immediately south of the Spoils Disposal Area. 

Radionuclide contamination consists mainly of Pu-238 in soils and sediment in and around Area 1. The 

highest concentration of any radionuclide was 21.87 picocuries per gram (pCi/g) of Pu-238 (below 

Mound's cleanup criterion) in a sediment sample downhill from Area I. VOCs and SVOCs are found 

throughout the New Property, generally at low concentrations. All COPC P AHs are found in the main 

branch of the ephemeral stream. Alpha-chlordane, a pesticide, was found in one sample, and is a COPC. 

Four other SVOCs are COPCs based on their detection above background or detection limits in no more 

than six samples each. The greatest concentrations of these compounds are in the southwest quadrant of 

the New Property. Anions, metals, two non-P AH SVOCs, and radionuclides were also identified as 

ecoCOPCs. 

The following discussion describes the results of the surface soil and sediment analysis in detail. 

4.3.1.1. Anions 

Four anions were detected in surface soil and sediment samples above background criteria: chloride, 

fluoride, nitrate-nitrite, and sulfate. None of these anions were identified as human health COPCs, but 

all were identified as ecoCOPCs. Anion concentrations above background are shown in Appendix B.3. 

Chloride was detected in four surface soil and four sediment samples above background with a maximum 

concentration of 1,180 milligrams per kilogram (mglkg) from RSI sample AK (Figure 2.3). Six of the 

samples were collected along the northern perimeter road. Concentrations ranged from 1.1 to 11.0 times 

background. 
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Fluoride was detected in one sediment and two surface soil samples above background with a maximum 

• concentration of 20.5J mg/kg from well W411. The two surface soil samples (W411 and SD04) were 

collected within or very near the Area 1 "arm" along the northern perimeter road. Concentrations ranged 

from 1.1 to 3.1 times background. 

Nitrate-nitrite was detected in five sediment samples above background with a maximum concentration 

of 1 O,SOOJ mg/kg from sample SD21. The concentration in this sample was 404 times background. Two 

of these sediment samples (SD01 and SD03) were collected from the Area 1 "arm" along the northern 

perimeter road. The remaining samples (SD21, SD24, and SD26) were collected south of the Spoils 

Disposal Area. 

Sulfate was the most widespread anion in surface soil and sediment samples. It was fairly evenly 

distributed over the New Property with the exception of the low-lying flatland in the southwest comer of 

the property. Sulfate was detected above background in 27 samples (16 sediment samples and 11 borehole 

samples) with a maximum concentration of 1,910J mg/kg from well W411. Concentrations ranged from 

1.1 to 12.7 times background. 

• 4.3.1.2. Metals 

• 

Twenty-three metals were detected in New Property surface soil and sediment samples above background 

criteria. Of these, antimony, arsenic, bismuth, cadmium, cerium, lead, manganese, mercury, neodymium, 

selenium, thallium, tin, vanadium, and zinc were identified as human health COPCs. The same metals, 

with the exception of lead and manganese, were identified as ecoCOPCs. 

Some general observations can be made about metals contamination in New Property surface soil samples. 

First, although 23 metals were detected above background criteria, few of them were widespread over the 

New Property. Specifically, only cerium, neodymium, potassium, sodium, and vanadium were found 

above background criteria in more than 30% of the samples. Most of the remaining metals were found 

above background in only 2-7% of the samples. 

Second, metals contamination is found in two general zones (Figure 4.3). The first zone is along the 

northern perimeter road including portions of the Area 1 "arm." Metals found here included aluminum, 

arsenic, chromium, potassium, sodium, vanadium, and zinc. The second zone is an area south of the 
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Spoils Disposal Zone and north of the main branch of the ephemeral stream. Metals found here included 

• antimony, cerium, neodymium, potassium, selenium, sodium, and vanadium. 

• 

• 

A third observation is that sediment sample SD09 collected in the northeast comer of the New Property 

(Figure 2.1) seems to be particularly contaminated with metals. Sixteen of the 23 metals detected above 

background values were found in this sample. In addition, this sample accounted for seven of the 

maximum detects (arsenic, cadmium, lead, manganese, thallium, tin, and zinc). Field notes show that 

glass and metal debris were found slightly upstream from this sampling point. This may indicate that 

there was an historic dumping ground used by the farmer tenant somewhere in the vicinity of SD09 and 

may be contributing to the metals detected in this sample and in other samples further down the ephemeral 

stream. 

The following subsections describe the nature and extent of the 23 metals detected above background 

values in the New Property surface soil samples, beginning with the metals identified as COPCs. 

Concentrations are stated with a validation qualifier (J), as appropriate, for estimated values. 

COPC Metals 

Antimony 

Antimony was detected in two surface soil and seven sediment samples above the background criteria of 

0.45 mg/kg. The maximum concentration was 3.30J mg/kg from well W402. Concentrations are 2.9 to 

7.3 times background. The only discernible patterns of antimony contamination are along the branches 

of the ephemeral stream draining the northeastern and eastern sections of the New Property, and a small 

zone in and south of the Spoils Disposal Area (Figure 4.4). 

Arsenic 

Arsenic was detected in seven surface soil and three sediment samples above the background criteria of 

8.6 mg/kg. The maximum concentration was 17 .lJ mglkg from sediment sample SD09. The only 

discernible pattern of arsenic contamination is along the northern perimeter road as shown in Figure 4.5; 

the remaining samples with concentrations exceeding background are randomly scattered over the New 
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Property. Except for SD09 and RSI sample AH where the concentrations were about twice background, 

the remaining samples had arsenic concentrations from 1.0 to 1.4 times background criteria. 

Bismutb 

Bismuth was detected in four RI samples and four sediment samples above the background criterion of 

39.0 mglkg. The maximum concentration was 70.4 mglkg from RSI sample CJ at a depth of 1.5 to 2.0 

feet. There is an apparent pattern of bismuth contamination along the main branch of the ephemeral 

stream (Figure 4.6) where concentrations are fairly consistent at about 1.5 times background (i.e., 

concentrations do not tend to increase downstream). 

Cadmium 

Cadmium was detected in one sediment sample above the background criterion of 2.10 mglkg. The 

concentration was 5.0J mglkg from sediment sample SD09, which is 2.4 times the background criterion. 

Cerium 

Cerium was detected in seven sediment samples. No background criterion has been established for cerium. 

The maximum concentration was 50.90 mglkg from sediment sample SD23. There are two zones of 

cerium contamination as shown in Figure 4.7. The first zone is south and downgradient from the Spoils 

Disposal Area and the second is a small area near the head of the ephemeral stream drainage in the east 

central portion of the New Property. Cerium was not detected downstream of this area, indicating that 

there may be a localized source of cerium contamination near this point and that cerium is not being 

transported in the stream. 

Lead 

Lead was detected in one sediment sample above the background criterion of 48.0 mglkg. The 

concentration was 255.01 mglkg from sample SD09, which is 5.3 times the background criterion . 
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• 

Manganese 

Manganese was detected in one sediment sample above the background criterion of 1400 mg!kg. The 

concentration was 5,240J mg!kg from sample SD09, which is 3.7 times background. 

Mercury 

Mercury was detected in one surface soil sample above the background criterion of 0.15 mg!kg. The 

concentration was 0.42J mg!kg (2.8 times background) from RSI sample NPS006. 

Neodymium 

-
Neodymium was detected in six sediment samples. No background criterion has been established for 

neodymium. The maximum concentration was 33.4 mg!kg from sediment sample SD23. Neodymium 

contamination occurs in two zones as shown in Figure 4.8. The first zone (samples SD23, SD24, and 

SD27) is centered around the remnants of an old road south of the Spoils Disposal Area and the second 

zone (samples SD09, SOlO, and SOil) is found along the upper reaches ofthe ephemeral stream drainage 

in the east central portion of the New Property. Neodymium was not detected downstream of these areas, 

indicating that there may be localized sources of neodymium contamination near these points and that 

neodymium is not being transported downstream. 

Selenium 

Selenium was detected in four surface soil and five sediment samples above the background criterion of 

0.59 mg!kg. The maximum concentration was 2.2J mg!kg from RSI sample CJ at a depth of 0.0 to 0.5 

feet BGS. Concentrations ranged from 1.3 to 3.7 times background. Selenium contamination in surface 

soil and sediment samples is fairly scattered over the New Property (Figure 4.9) although three detects 

(sediment samples SD26 and SD27 and RSI sample CK) are localized south ofthe Spoils Disposal Area . 
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Thallium 

Thallium was detected in one surface soil sample (RSI sample CJ) and one sediment sample (SD09) above 

the background criterion of 0.46 mglkg. The maximum concentration was 2.1 OJ mglkg from the sediment 

sample. Both these samples were collected from the upper reaches of the ephemeral stream. 

Tin 

'fin was detected in one sediment sample above the background criterion of 20.0 mglkg. The 

concentration was 41.1 mglkg (2.1 times background) from sample SD09. 

Vanadium 

Vanadium was detected in nine surface soil and ten sediment samples above the background criterion of 

25.0 mglkg. The maximum concentration was 38.3 mglkg from RSI soil sample AH at a depth of 1.5 

to 2.0 feet BGS. Concentrations were 1.0 to 1.5 times background. Vanadium contamination is found 

mostly in two zones as shown in Figure 4.1 0. The first zone is along the northern perimeter road and the 

second zone is an area south of the Spoils Disposal Area. 

Zinc 

Zinc was detected in one sediment and three surface soil samples above the background criterion of 140.0 

mglkg. The maximum concentration was 1,31 OJ mglkg (9 .4 times background) from sediment sample 

SD09. The remaining samples (RSI soil samples AK, AJ, and AH) are scattered along the northern 

perimeter road and ranged from 1.6 to 2.0 times background (Figure 4.11 ). 

Non-COPC Metals 

Metals that are not COPCs but were detected above background criteria include aluminum, chromium, 

copper, iron, lithium, magnesium, nickel, potassium, and sodium. Aluminum and chromium were mainly 

detected above background along the northern perimeter road. Concentrations of these metals ranged from 

1.0 to 1.5 times background criteria. Copper, iron, lithium, and magnesium were detected above 

• 

• 

background criteria from samples scattered over the New Property with no discernible contamination • 
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trends. Nickel was detected only in RSI soil sample AH in the northeast comer of the property at 1.3 

times the background criterion. Potassium and sodium contamination was generally widespread over the 

New Property except where absent in the flat-lying lowlands in the southwest comer of the property. 

However, concentrations of these metals were generally low, at 1.1 to 2.8 times background for potassium 

and 1.9 to 7.4 times background for sodium (excluding the maximum sodium concentration of 3450 mg/kg 

from sediment sample SD04). 

4.3.1.3. Total Organic Carbon 

TOC was detected above the background criterion of 28,000 mg/kg in three surface soil samples from 

borings B401, B403, and B408. Two of these boreholes (B401 and B408) are located along the main 

branch of the ephemeral stream. The average TOC concentration from B401, B403, and B408 was 

33,275J mg/kg, 90,200J mg/kg, and 40,225J mg/kg, respectively. 

4.3.1.4. Explosives 

Two explosives were found above laboratory detection limits in New Property surface soil samples: 1,3-

• dinitrobenzene and 2,4,6-trinitrotoluene. Neither were identified as either human health or ecological 

COPCs. The two explosives were found in samples collected from borings B398 and B405, which are 

located in the northern portion of the site near the Area 1 "arm." 

• 

4.3.1.5. Pesticides/Polychlorinated Biphenyls 

Three pesticides were detected in surface soil and sediment samples above background criteria or 

laboratory detection limits: 4,4' -DDD, alpha-chlordane, and beta-BHC. Of these, only alpha-chlordane 

was identified as a human health COPC. No PCBs were detected. 

Alpha-chlordane was detected in one sediment sample above the background criterion of 1.9 micrograms 

per kilogram (JLg/kg). Sample SD 19 had a concentration of 3 .50J JLg/kg, which is 1.8 times background. 

4,4'-DDD was detected in the surface soil sample from boring B409 above the background criterion of 

4.2 JLg/kg. The concentration was 6.6J JLg/kg (1.6 times background). Beta-BHC was detected in RSI 

soil sample AJ at 0.18J JLg/kg from a depth of 1.5 to 2.0 feet BGS (no background criteria has been 
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established for beta-BHC). There is no discernible trend to pesticide contamination; pesticides are widely 

dispersed over the New Property at low concentrations. 

4.3.1.6. Semi-Volatile Organic Compounds 

Twenty-two SVOCs were detected above laboratory detection limits m surface soil samples. No 

background criteria have been established for SVOCs. 

COPC Semi-Volatile Organic Compounds 

The following sections discuss COPC SVOCs in surface soil samples. For brevity of discussion, these 

SVOCs can be grouped as polycyclic aromatic hydrocarbons (PAHs), phthalate esters, and other SVOCs. 

Polycyclic Aromatic Hydrocarbons 

P AHs are a class of compounds consisting of polycyclic aromatic rings formed by the incomplete 

combustion of organic materials such as fuels. P AHs identified as human health COPCs include 

acenaphthylene, anthracene, benzo(a)anthracene, benzo(a)pyrene, benzo(b )fluoranthene, 

benzo(g,h,i)perylene, benzo(k)fluoranthene, chrysene, dibenzo(a,h)anthracene, fluoranthene, fluorene, 

indeno(l,2,3-cd)pyrene, phenanthrene, and pyrene. These PAHs were also identified as ecoCOPCs, with 

the exception of benzo(a)pyrene, chrysene, dibenzo(a,h)anthracene, fluorene, and pyrene. The location 

and maximum and average concentration of each PAH is presented in Table IV.3. 

For Figures 4.12 through 4.15, the following codes are used to identify the PAHs: 

acenaphthylene ACEN chrysene CHRY 
anthracene ANTH dibenzo( a,h)anthracene DBAH 
benzo( a)anthracene BZAA fluoranthene FLUT 
benzo( a)pyrene BZAP fluorene FLUO 
benzo(b )fluoranthene BZBF indeno( 1 ,2,3-cd)pyrene 1123 
benzo(g,h,i)perylene BGI-ll phenanthrene PHEN 
benzo(k)fluoranthene BZKF pyrene PYRE 

Some general observations can be made about the extent of P AH contamination in New Property surface 

soil and sediment samples. The first observation is that P AHs were found in four zones. Zone 1 is along 
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• 
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• 

Table IV.3. Summary of Polycyclic Aromatic Hydrocarbons Detected in New Property 
Surface Soil and Sediment Samples 

Analyte Maximum Concentration Location of Maximum Average 
(pglkg) Concentration Concentration<•> 

(pglkg) 

Acenaphthylene 2901 SD15 200 

Anthracene 690 SD15 206 

Benzo(a)anthracene 2800 SD15 273 
-

Benzo(a)pyrene 2500 SD15 270 

Benzo(b )fluoranthene 4800 SD15 341 

Benzo(g,h,i)perylene 2501 SD18 200 

Benzo(k )fluoranthene 86001 SD15 502 

Chrysene 24001 SD15 259 

Dibenzo(a,h)anthracene 1301 SD15 197" 

Fluoranthene 5000 SD15 336 

Fluorene 460 SD15 201 

Indeno( 1 ,2,3-cd)pyrene 850 SD15 214 

Phenanthrene 3700 SD15 297 

Pyrene 3300 SD15 290 

a The average concentration is the arithmetic mean of all detects of an analyte. Because of variable detection 
limits, the average concentration can exceed the maximum concentration 

SD denotes sediment samples 
pg/kg micrograms per kilogram 
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the main branch of the ephemeral stream, as shown in Figure 4.12. All of the identified PAH COPCs • 

were found in Zone 1. In most cases, these P AHs were found in sediment samples although several of 

them were detected in surface soil samples from borings B401 and B408. 

Zone 2 is the area drained by the upper reaches of the ephemeral stream to the northeast and east, as 

shown in Figure 4.13. PAHs detected in Zone 2 include benzo(a)anthracene, benzo(a)pyrene, 

benzo(b)fluoranthene, benzo(g,h,i)perylene, benzo(k)fluoranthene, chrysene, fluoranthene, phenanthrene, 

and pyrene. These P AHs were detected in sediment samples, in surface soil samples from borings B407 

and B409, and well W399, and in RSI sample CJ. 

Zone 3 is in the low-lying area south of the Spoils Disposal Area, as shown in Figure 4.14. P AHs 

detected in Zone 3 include benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, 

benzo(k)fluoranthene, chrysene, fluoranthene, indeno(l,2,3-cd)pyrene, phenanthrene, and pyrene. Most 

of these P AHs were detected in sediment samples although several were found in surface soil samples 

from wells W400 and W402. 

Zone 4 is found along the northern perimeter road, as shown in Figure 4.15. PAHs detected in Zone 4 

include benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(g,h,i)perylene, 

benzo(k)fluoranthene, chrysene, fluoranthene, indeno(l,2,3-cd)pyrene, phenanthrene, and pyrene. Most 

of these P AHs were detected in sediment samples although several were found in surface soil samples 

from borings B403 and B404, and RSI sample AJ. 

The second observation is that benzo(b )fluoranthene, benzo(k)fluoranthene, and fluoranthene were the 

P AH COPCs detected most frequently, each in 46% of the samples analyzed. Acenaphthylene and 

dibenzo(a,h)anthracene were the PAH COPCs detected least frequently, each in 7% of the samples 

analyzed. 

Finally, Table IV.2 shows that sediment sample SD15 accounts for all the maximum detects except for 

benzo(g,h,i)perylene where the maximum detect was found in SD18. 
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Phthalate Esters 

Phthalate esters are a class of compounds widely used as plasticizers. Phthalate esters identified as human 

health COPCs include di-n-butylphthalate and bis(2-ethylhexyl)phthalate. Neither of these were identified 

as ecoCOPCs. Background criteria have not been established for these compounds. Figure 4.16 shows 

the distribution of phthalate ester COPCs over the New Property. In Figure 4.16, di-n-butylphthalate is 

coded as "DINB" and bis(2-ethylhexyl)phthalate is coded as "BIS2". Di-n-butylphthalate was detected 

in one sediment and five surface soil samples above the laboratory detection limit. The maximum 

concentration was 420.0 #Lg/kg from RSI soil sample NPSOOS. There is no discernible pattern to di-n

butylphthalate contamination in surface soil and sediment samples over the New Property. 

Bis(2-ethylhexyl)phthalate was detected above the laboratory detection limit in five sediment samples with 

a maximum concentration of 120.0J #Lg/kg from SD23. Two of these samples (SD22 and SD23) were 

collected south of the Spoils Disposal Area and two (SD16 and SD17) were collected along the main 

branch of the ephemeral stream. 

Other Semi-Volatile 0J'2anic Compounds 

Two other SVOCs, benzoic acid and carbazole, were identified as human health and ecological COPCs. 

Background criteria have not been established for these compounds. 

Benzoic acid was detected in six RSI samples and three sediment samples with a maximum concentration 

of 95.0J #Lg/kg from RSI soil sample AK. Concentrations of the remaining samples ranged from 49.0J 

to 92.0J #Lg/kg. Benzoic acid contamination occurs along the northern perimeter road where RSI samples 

AK, AJ, and AH were collected. 

Carbazole was detected in four sediment samples with a maximum concentration of 420.0 #Lg/kg from 

sediment sample SDIS. Concentrations of the remaining samples (SD18, SD19, and SD21) were 78.0J. 

#Lg/kg, 4l.OJ #Lg/kg, and 85.0J #Lg/kg, respectively. These four samples were collected from the main 

branch of the New Property ephemeral stream . 
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Non-COPC Semi-Volatile Organic Compounds 

Four SVOCs were detected above laboratory detection limits in surface soil and sediment samples but 

were not identified as COPCs. They include 2-methylnaphthalene, acenapthene, dibenzofuran, and 

naphthalene. All of these compounds were detected in sediment sample SD15 at concentrations of llO.OJ, 

120.0J, 250.0J, and 200.0J 11-g/kg, respectively. In addition, 2-methylnaphthalene was detected in the 

surface soil sample from boring B401 (63.0J 11-g/kg), acenapthene was detected in sediment sample SD21 

(42.0J 11-g/kg), and dibenzofuran was detected in sediment sample SD18 (42.0J 11-g/kg). All samples with 

detected concentrations were collected along the main branch of the ephemeral stream. 

4.3.1.7. Volatile Organic Compounds 

Eight VOCs were detected above laboratory detection limits in surface soil and sediment samples including 

acetone, 2-butanone, carbon tetrachloride, ethylbenzene, hexane, methylene chloride, toluene, and xylene. 

Background criteria have not been established for VOCs. 

COPC Volatile Organic Compounds 

Of the eight VOCs detected above detection limits, acetone and methylene chloride were identified as 

human health COPCs; none were identified as ecoCOPCs. Figure 4.17 shows the extent of these two 

contaminants. Acetone is shown as "ACET" and methylene chloride is shown as "MCHL". 

Acetone was detected in one surface soil and three sediment samples with a maximum concentration of 

SS.OJ 11-g/kg from sediment sample SD07. Two of these samples (SD07 and SDOS) were collected from 

the upper reaches of the ephemeral stream in the northeast comer of the property. Methylene chloride 

was detected in six surface soil samples with a maximum concentration of 97.0 11-g/kg from RSI sample 

NPS003. Five of these six samples (two sampling depths each from RSI samples AH and AK., and one 

sampling depth from RSI sample AJ) were collected along the northern perimeter road within or near the 

Area 1 "arm." 
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Non-COPC Volatile Organic Compounds 

VOCs that were detected above laboratory detection limits but were not identified as COPCs include 2-

butanone, carbon tetrachloride, ethylbenzene, hexane, toluene, and xylene. All of these VOCs were 

detected only in RSI sample NPS003, except hexane, which was detected in sediment samples SDIO and 

SD20. 

4.3.1.8. Radionuclides 

Ten radionuclides were detected above background criteria in surface soil and sediment samples: Pu-238, 

Pu-239, Pu-240, Ra-226, strontium-90 (Sr-90), tritium, thorium-228 (Th-228), Th-232, uranium-234 (U-

234), and uranium-235 (U-235). Ofthese, Pu-238, Ra-226, Th-228, Th-232, and U-235 were identified 

as human health COPCs. With the exception of U-235, the same radionuclides were also identified as 

ecoCOPCs. 

Some general observations can be made about radionuclide contamination in New Property surface soil 

and sediment samples. The first observation is that all of these radionuclide COPCs (with the exception 

ofU-235) were found along the northern perimeter road and especially within the Area 1 "arm." Thorium 

and Pu-238 contamination in soil samples at and around Building 21 (which is within Area 1) is well 

documented in the OU9 Site Scoping Report Volume 3, Radiological Site Survey (DOE 1993b). Erosion 

and transportation of these soils in the drainage channels parallel the northern perimeter road probably 

account for the contamination noted in this area. 

The second observation is that Pu-238 is the most widespread radionuclide COPC in New Property surface 

soil, detected above background in 48% of the samples. This is followed by Th-228 (19%), Ra-226 

(16%), U-235 (13%), and Th-232 (6%). 

The following subsections discuss the nature and extent of radionuclide contamination in New Property 

surface soils . 
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COPC Radionuclides 

Plutonium-238 

Pu-238 was detected above the background criterion of 0.13 pCi/g in 22 surface soil and 10 sediment 

samples with a maximum concentration of21.87 pCi/g from sediment sample SD23. Concentrations range 

from 1.0 to 168 times background. 

Pu-238 contamination is found in three zones, as shown in Figure 4.18. The first zone is along the 

northern perimeter road (including the Area 1 "ann") where it was detected in 10 samples. The highest 

concentration here is 11.231 pCi/g from sediment sample SD03; the remaining concentrations ranged from 

1.3 to 86.4 times background. The second zone is south of the Spoils Disposal Area where Pu-238 was 

detected in eight samples. Five samples, clustered near a remnant of an old abandoned road, accounted 

for the highest concentrations in this zone and include the maximum site-wide concentration of 21.87 

pCi/g (168 times background) from sediment sample SD23. Remaining concentrations ranged from 2.2 

to 3 8.4 times background. The third zone is along the upper reaches of a branch of the ephemeral stream. 

A sediment sample (SD06), an RSI sample (BJ), and a boring sample (B407) were collected here . 

Concentrations ranged from 1.2 to 3.5 times background in this zone. 

Radium-226 

Ra-226 was detected above the background criterion of 2 pCi/g in nine RSI surface soil samples. The 

maximum concentration was 2.97J pCi/g from sample AH at a depth of 1.5 to 2.0 feet BGS. 

Concentrations ranged from 1.2 to 1.5 times background. Ra-226 contamination occurs mostly along the 

northern perimeter road where four RSI samples are widely distributed. 

Thorium-228 

Th-228 was detected above the background criterion of 1.5 pCi/g in three surface soil and seven sediment 

samples. The maximum concentration was 3.78 pCi/g from sediment sample SD03. Concentrations 

ranged from 1.0 to 2.5 times background. The only discernible distribution of Th-228 contamination is 

along the northern perimeter road within the Area I "ann" and in a thin east-west trending zone in the 

• 

• 

north-central portion of the property. In addition, two samples (SD23 and SD24) located near a remnant • 
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of an old abandoned road south of the Spoils Disposal Zone showed concentrations above background . 

These three zones of Th-228 contamination are shown in Figure 4.19. 

Th-228 and Th-232 are in secular equilibrium and, as such, should always be found together in constant 

proportions. In this RI, the two isotopes were apparently detected together in three soil and sediment 

samples. Th-228 occurred apparently without Th-232 in six samples. However, the focus of the 

discussion in this section and the tables provided in Appendix C show only those results above 

background. Th-232 is present in all samples in which Th-228 was detected above background, but values 

for Th-232 are below background in six of the samples. The two isotopes occur in the expected 

proportions in every case, within the limitations of the instruments. 

Thorium-230 

Th-230 was detected above the background criterion of 1.9 pCi/g in two surface soil and three sediment 

samples, with a maximum concentration of 2.26 pCi/g from sediment sample SD25. Concentrations 

ranged from 1.0 to 1.2 times background. Discernible trends of Th-230 contamination exist in two 

regions: along the northern perimeter road within tfie Area I "arm" (similar to Th-228 and Th-232), and 

in a thin east-west trending zone in the north-central portion of the property (similar to Th-228) (Figure 

4.20). 

Thorium-232 

Th-232 was detected above the background criterion of 1.4 pCi/g in one surface soil and two sediment 

samples with a maximum concentration of 2.12J pCi/g from sediment sample SD03. Concentrations 

ranged from 1.0 to 1.5 times background. There is no discernible trend ofTh-232 contamination although 

two of the samples (sediment sample SD03 and the surface sample from boring B398) are located along 

the northern perimeter road within the Area 1 "arm" (Figure 4.21). 

U ranium-235 

U-235 was detected above the background criterion of 0.11 pCi/g in four surface soil and three sediment 

samples with a maximum concentration of 0.211 pCi/g from well W399. The only discernible trend of 

• 

• 

U-235 contamination is along the upper reaches of the ephemeral stream in the northeast comer of the • 
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property. Three samples collected here (sediment samples SD08 and SD09, and the surface sample from 

well W399) had contamination values above background at 0.17J, 0.12J, and 0.211 pCi/g, respectively. 

In addition, three samples collected south of the Spoils Disposal Area (sediment sample SD24, and the 

surface samples from borings B40 1 and B406) also had values exceeding background but these locations 

are spaced widely apart and probably do not represent a contiguous contamination zone. 

Non-COPC Radionuclides 

Radionuclides that are not COPCs but were detected above background criteria include Pu-239, Pu-240, 

Sr-90, tritium, and U-234. Pu-239 and Pu-240 were detected in sediment sample SD23 at 0.21 pCi/g. 

Sr-90 was detected in RSI sample NPS005 and boring B405 at 1.58 and 2.77J pCi/g, respectively. 

Tritium was detected in 

sediment samples SD09 and SD17 at 2.60 and 3.00 pCi/g, respectively. U-234 was detected in boring 

B406 at 1.17J pCi/g. 

4.3.2. Nature and Extent of Contamination in Subsurface Soil 

Subsurface samples were collected at depths greater than 2.0 feet BGS and include samples from borings 

and well installations. Eleven subsurface soil samples were collected from the New Property soil borings 

and monitoring well locations. 

Subsurface soils were analyzed for anions, metals, TOC, explosives, pesticides/PCBs, SVOCs, VOCs, and 

radionuclides. Analytical results indicate that the subsurface soils generally contain low levels of a few 

contaminants scattered about the New Property. Most of these contaminants are present at levels 

indistinguishable from background. Except for explosives and possibly radionuclides (identified only in 

three borings), the contaminants have no apparent relationship to current or past uses of the New Property. 

Among the eleven samples, antimony (in seven samples), bismuth (in three samples), tetryl (an explosive, 

in one sample), di-n-butylphthalate (in one sample), bis-2(ethylhexyl)phthalate (in three samples), acetone 

(in four samples), and U-235 (in one sample) were identified as COPCs. No pesticides, PCBs, or PAHs 

were -detected in the subsurface soils. Anions and TOC were detected in some samples, but are not 

COPCs. There are no subsurface soil ecoCOPCs because subsurface soil is not an ecological exposure 

medium. The following text details the findings of the subsurface soil analysis. 
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• 4.3.2.1. Anions 

• 

• 

Chloride and sulfate are anions detected above background in subsurface soil samples. Neither of these 

contaminants were identified as COPCs. 

Chloride was detected above the background criterion of 107.0 mg/kg in B403. The concentration was 

176.0J mg/kg (1.6 times background) at a depth of 4.5 to 7.0 feet BGS. Sulfate was detected above the 

background criterion of 150.0 mg/kg in six subsurface soil samples. The maximum concentration was 

92l.OJ mg/kg (6.1 times background) from B404 at a depth of 4.0 to 8.0 feet BGS. The remaining 

samples in which sulfate was detected (W402, B403, B405, B407, and B409) are scattered throughout the 

New Property. Concentrations in these samples range from 187.0J (1.2 times background) to 480J mg/kg 

(3 .2 times background). 

4.3.2.2. Metals 

Five metals (antimony, bismuth, lithium, magnesium, and potassium) were detected above background 

criteria in subsurface soil samples. Of these, antimony and bismuth were identified as COPCs. 

COPC Metals . 

Antimony 

Antimony was detected above the background criterion of 0.45 mg/kg in seven subsurface soil samples. 

The maximum concentration of2.90J mg/kg was encountered at three locations: W400 (27.0 to 31.0 feet 

BGS), B403 (4.5 to 7.0 feet BGS), and B404 (4.0 to 8.0 feet BGS). The remaining concentrations ranged 

from 4.0 to 5.8 times background. There is no discernible pattern to antimony contamination in 

subsurface soil samples over the New Property. 

Bismuth 

Bismuth was detected above the background criterion of 39.0 mg/kg in three subsurface soil samples 

(B401, B406, and B408). The maximum concentration was 69.1 mg/kg (1.8 times background) from 
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B406 at a depth of 43.0 to 48.5 feet BGS. The three samples were collected from an area along and north 

of the main branch of the ephemeral stream, as shown in Figure 4.22. 

Non-COPC Metals 

Lithium, magnesium, and potassium are metals with concentrations exceeding background criteria but were 

not identified as COPCs. Lithium was detected in two subsurface soil samples with a maximum 

concentration of 41.40 mg/kg (1.6 times the background value) from B409 at a depth of9.0 to 13.0 feet. 

Magnesium was detected in three subsurface soil samples with a maximum concentration of 56.5 mglkg 

from B404 at a depth of 4.0 to 8.0 feet BGS. Potassium was detected in two subsurface soil samples with 

a maximum concentration of 4320.0 mg/kg from B409 at a depth of 9.0 to 13.0 feet. 

4.3.2.3. Total Organic Carbon 

Total organic carbon was detected above the background criterion of 28,000 mglkg in three subsurface 

soil samples from monitoring well W400 (38,067J mg/kg at 27.0 to 31.0 feet BGS), and borings B404 

(31,667J mg/kg at 4.0 to 8.0 feet BGS) and B408 (43,600J mg/kg at 37.0 to 42.0 feet BGS). These values 

are reported as average concentrations because the analytical laboratory perfonned multiple analyses on 

each sample. There is no discernible trend of total organic carbon concentrations in subsurface soil 

samples; the three borings are widely separated within the New Property. 

4.3.2.4. Explosives 

One explosive, tetryl, was detected above laboratory detection limits in the subsurface soil. No 

background criteria have been established for explosives in subsurface soils. Tetryl was found at a 

concentration of 0.29J mg/kg from B407 at a depth of 10.0 to 15.0 feet BGS. It was not identified as a 

COPC. 

4.3.2.5. Pesticides/Polychlorinated Biphenyls 

No pesticides/PCBs were detected in subsurface soil samples. 
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4.3.2.6. Semi-Volatile Organic Compounds 

Three SVOCs, all phthalate esters, ( di-n-butylphthalate, bis(2-ethylhexyl}phthalate, and di-n-octylphthalate, 

were detected above laboratory detection limits in subsurface soil samples. No background criteria have 

been established for SVOCs. Di-n-butylphthalate and bis(2-ethylhexyl}phthalate were identified as 

COPCs, whereas di-n-octylphthalate was not identified as a COPC. 

Di-n-butylphthalate was found only in B407 at a concentration of 37.0J ug/kg at a depth of 10.0 to 15.0 

feet BGS. Bis(2-ethylhexyl)phthalate and di-n-octylphthalate were both found in borings B401, B407, and 

B408. The sample from B401 at a depth of24.0 to 30.0 feet BGS yielded the maximum concentrations 

for these phthalate esters with a value of 340.0J ug/kg for bis(2-ethylhexyl)phthalate and 130.0J uglkg for 

di-n-octylphthalate. 

4.3.2.7. Volatile Organic Compounds 

One VOC, acetone, was detected above laboratory detection limits in subsurface soil samples. No 

background criteria have been established for VOCs in the subsurface soil. Acetone has been identified 

as a COPC. 

Acetone was detected in four subsurface soil samples with a maximum concentration of 5l.OJ ug/kg from 

B409 at a depth of 9.0 to 13.0 feet BGS. The remaining detects were from monitoring well W400 (31.0J 

uglkg at 27.0 to 31.0 feet BGS), and borings B405 (33.0J uglkg at 5.0 to 11.0 feet BGS) and B408 (18.0J 

uglkg at 37.0 to 42.0 feet BGS). There is no discernible trend to acetone contamination in subsurface 

soils over the New Property. 

4.3.2.8. Radionuclides 

Two radionuclides were detected above background criteria in subsurface soil samples. U-235, identified 

as a COPC, was detected only in B401 (24.0 to 30.0 feet BGS) at a concentration of0.18J pCilg. Sr-90, 

which is not a COPC, was detected only in B405 at a concentration of 2. 77J pCilg at a depth of 5.0 to 

11.0 feet. 
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4.3.3. Nature and Extent of Contamination in Groundwater and Seeps 

Groundwater samples were collected during Phase 1 and Extended Phase field activities from four 

monitoring wells (W399, W400, W402, and W411) and two borings (B401 and B408) in the New 

Property (Figure 2.2). Samples from the eight seeps (610, 614, 617,618, 619,620,621, and 623) were 

collected during the Phase 1 investigation (DOE 1994b) (Figure 2.1). Additional data from the 

Groundwater Sweeps Program (DOE 1995b) were collected from historical wells 0158, 0319, 0320, 0344, 

0353, 0354, and 0356 (Figure 2.3). Monitoring wells were completed in the BVA, bedrock, or in both 

the BVA and bedrock, as shown in Table IV.4. 

All groundwater and seep samples were analyzed by the off-site laboratory for anions, metals, TOC, 

explosives, pesticides/PCBs, VOCs, SVOCs, and radionuclides. Unfiltered samples were used for all 

analyses. Laboratory results indicate that contamination in groundwater and seeps in the New Property 

is scattered and diffuse in most cases. Generally, contaminants present above background do not appear 

to originate in current or past activities at the New Property. No plumes of contaminated groundwater 

were identified. In groundwater, 17 metals, one explosive (2,4,6-trinitrotoluene}, two VOCs (hexane and 

1,2-DCE), and 10 radionuclides (Am-241, Ra-226, Th-228, Th-230, Th-232, tritium, U-234, U-235, U-

238, Pu-239, and Pu-240) were identified as COPCs. Most of the COPCs occur at five or fewer sampling 

locations; some occur at only one location. Eight analytes detected above background or detection limits 

exceed drinking water standards: aluminum, arsenic, chromium, iron, lead, manganese, thallium, and 

trichloroethene (TCE). TOC, pesticides, and PCBs were not detected in groundwater at the New Property. 

In seeps, nine COPCs were identified: copper, (in three of the eight seeps}, aluminum and vanadium (in 

eight of the eight seeps), cobalt (in two of the eight seeps}, silver (in four of the eight seeps), PETN (in 

four of the eight seeps), 1,3-dinitrobenzene, 1,3,5-trinitrobenzene (both in only of one of the eight seeps), 

PETN (in four of the eight seeps), and trichloroethene (in one seep). 

The following subsections discuss in detail the results of the analysis of groundwater and seeps at the New 

Property. Summary tables of analytical results above background are presented in Appendix B. Where 

available, the Maximum Contaminant Level (MCL) or Maximum Contaminant Level Goal (MCLG) is 

compared to the concentrations in New Property samples. A listing of MCLs and MCLGs for drinking 

water is provided in Table IV.5 to facilitate comparisons with site groundwater contaminants described 
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Table IV.4. Groundwater Sampling Locations and Depths 

Boring/Well ID Location Screen Screened Interval 
Depth (ft)1 

W399 Northeast comer, 22.8-32.5 Bedrock 
upgradient of New Property 

W400 Northwest quadrant, 22.3-32.5 Water table 
downgradient of Area 1 

B401 Extreme western boundary NA Water table 

-
W402 Northwest quadrant, 20.7-30.9 Water table 

downgradient of Area 1, in 
Spoils Disposal Area 

B408 Southwest quadrant, NA Water table 
near "farm trash area" 

W411 Within Area 1, north-central 27.9-37.7 Bedrock 

0158 Southwest comer, near site 28.5-38.5 Water table 
boundary 

0319 Northwest quadrant, immediately 42.5-53 Below water table 
east of site boundary 

0320 Southwest quadrant, west of 32-42 Below water table 
abandoned road 

0344 Northwest quadrant, immediately 167-175 Bedrock 
east of site boundary, near 0319 

0353 Northwest quadrant, east of 13-18 Bedrock and BV A 
Spoils Disposal Area 

0354 Northeast quadrant, east of Area 13-23 Bedrock 
1 arm 

0356 Southwest quadrant, west of 172-182 Bedrock and BV A 
abandoned road, near 0320 

I Depths are in feet below ground surface and are rounded to the nearest tenth 
BVA Buried Valley Aquifer 
NA Not Applicable as these were grab groundwater samples from boreholes. 
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in this section. Because groundwater and seeps are not ecological exposure media, there are no 

• ecoCOPCs. 

• 

• 

The groundwater data were used to evaluate whether there were obvious differences between BV A and 

bedrock aquifer chemistry beneath the New Property. Geochemical differences would indicate that the 

two aquifers are not connected; similarities between the two aquifers would suggest hydraulic 

communication between them. Selected inorganic, organic, and radiological constituents were qualitatively 

compared among the four wells completed in bedrock and the three completed in the BVA (see Table IV.4 

for well placement information). This comparison was inconclusive in identifying chemical differences 

between the two aquifer systems. 

4.3.3.1. Anions 

Ammonia, chloride, nitrite, phosphate, and sulfate were detected in either the groundwater or seep samples 

collected from the New Property. None of these an~lytes are COPCs. Chloride was present above 

background in four samples. Chloride concentrations ranged from 357 milligrams per liter (mg!L) in seep 

617 to 1026 mg/L in seep 618. Sulfate was present above background in three samples. Sulfate 

concentrations ranged from 144 mg/L at seep 618 to 399 mg/L at well W399. Ammonia was detected 

in monitoring wells 0344 and 0353 at concentrations of 0.21 and 0.56 mg/L, respectively. Nitrate was 

detected in well 0319 (0.02 mg!L), and phosphate was found in the historical wells at concentrations 

ranging from 0.07 to 0.20 mg/L. 

4.3.3.2. Metals 

Twenty-six metals were detected above background in New Property groundwater and seeps. Of these, 

the COPCs in groundwater are aluminum, arsenic, barium, beryllium, bismuth, cadmium, chromium, 

cobalt, copper, lead, lithium, manganese, mercury, molybdenum, nickel, vanadium, and zinc. Aluminum, 

cobalt, copper, silver, and vanadium are COPC metals in the seeps. 

Occurrences of metals above background in groundwater and seeps do not follow discernible patterns. 

B408 is the location of the greatest number and frequently the highest concentrations of several metal 

analytes. Figure 4.23 illustrates the extent of metals occurring above background in New Property 

groundwater and seeps. The following abbreviations are used in Figure 4.23 . 
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MCL• 

Parameter 

Proposed Final 
(pgiL) (pgiL) 

Aldrin - -
Aluminum - -
Antimony - 6 

Arsenic so -

Barium - 2000 

Benzene - s 
Beryllium - 4 

Bis(2- - 6 
ethylhexyl)phthalate 

Cadmium - s 

Carbon Tetrachloride - 5 

Chromium (total) - 100 

Copper - IT 

2,4-D - 70 

I ,2-Dichloroethane - 5 

cis- I ,2-Dichloroethene - 70 

Dieldrin - -

Diethylphthalate - -

• 

Table IV.S. Water Quality Standar~s and Health Advisories 
Page I of 4 

MCLG• Secondary MCL• Office of Drinking Water Health Advisories• 

Proposed Final Propose Final 1-Day 10-Day Longer Term' DWEL' 
(pgiL) (pg/L) d (pgiL) Health' Health' Health Advisories (pgiL) 

(pgiL) Advisory Advisory 

Child Child Child Adult 
(pgiL) (pgiL) (pgiL) (!og/L) 

- - - - 0.3 0.3 0.3 0.3 I 

- - - S0-200 - - - - -

- 6 - - IS IS IS IS IS 

- - - - - - - - -
- 2000 - - - - - - 2000 

- 0 - - 200 200 - - -

- 4 - - 30,000 30,000 4,000 20,000 200 

- 0 - - - - - - 700 

- s - - 40 40 s 20 20 

- 0 - - 4,000 200 70 300 30 

- 100 - - 1000 1000 200 800 200 

- 1300 - 1000 - - - - -
- 70 - - 1000 300 100 400 400 

- 0 - - 700 700 700 2600 -
- 70 - - 700 700 700 2600 -
- - - - 0.5 o.s O.S 2 2 

- - - - - - - - 30,000 

• 

Ohio Surface 
Water 
Quality 
Standards! 

Lifetime' Madmum 
HA Outside of 
(pgiL) MidngZone I 

(pgiL except 
where noted) 

- NS 

- NS 

3 6SO 

- 360 

2000 NS 

-

- S20-70001 

- NS 

s S.6-32 

- 1800 

100 1800-67001 

- 18-901 

70 NS 

- NS 

- NS 

- .005 

S,OOO 2600 

• 
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Parameter 

Endrin 

Ethylbetw:ne 

Fluoride 

Iron 

Lead 

Manganese 

Mercury (inorganic) 

Methylene 
chloride 

Naphthalene 

Nickel 

pH 

Phenol 

Radionuclides 

Beta &. photon 
activity 

Gross alpha activity 

Selenium 

Silver 

MCL• 

Proposed Final 
(jlg!L) (jlg!L) 

- 2 

- 700 

- 4000 

- -
- 'IT' 

. . 

- 2 

- 5 

- -
. 100 

- -
. . 

- 4mrem 

. 15 pC4 

- 50 

- . 

• 
Ta!tle IV.S. Water Quality Standards and Health Advisories 

Page 2 of4 

MCLG• S«ondary MCL• Office of Drinking Water Hta!th Advisories• 

Proposed Final Propose Final 1-Day 10-Day l-onger Term' DWEL' 
(Jlg!L) {jlg!L) d (jlg!L) Health' Health' Health Advisories (Jlg!L) 

(Jlg!L) Advisory Advisory 

Child Child Child Adult 
(Jlg/L) (Jlg!L) (Jlg!L) (jlg!L) . - 2 - - 20 20 3 10 10 

- 700 - - 30,000 3000 1000 3000 3000 

- 4000 - - - - - - -
- - - 300 - - - - -
- 0 - - . - . . . 

200" - - so - - - - -
- 2 . - - - - 2 10 

- 0 - - 10000 2000 - - 2000 

- - - - 500 500 400 1000 100 

. 100 . . 1000 1000 500 1700 600 

- - - 6.5-8.5 - - - - -
. - - - 6,000 6,000 6,000 20,000 20,000 

- Omrem - - - . . . . 

- OpCi/L - - - - . - -
- 50 . - . . . . -
- - - 100 200 200 200 200 200 

• 
Ohio Surface 
Water 
Quality 
Standards! 

lifetime' Muimum 
HA Outside or 
(Jlg/L) MldngZone 

(Jlg!L except 
where noted) 

2 .002 

700 1400 

- NS 

- 1.0 

- 130-10001 

- NS 

2 1.1 

. NS 

20 NS I 

100 1600-63001 

- 6.5-9.0 

4,000 5300 
I 

. NS 

- NS 

- 20 

100 1.6-251 



~f 
::2 

"TlQ.. 
:r ., 
e!.§' 

r 
(T) 

::0 ., 

i 

s 
~ 
:1!! 

~ 
'0 
n 

._q 
g ~ 
~ ~ Q.. 
~;· 
\1:)-

0\5' 
<i 
"' r:::. 
~ g· 
.a 
0 
;:,. 

I 
0 ...., 
("') 
g 

l~ 
n ::r .,.a 
b. c:r 
o:2 

Table IV.S. Water Quality Standards and Health Advisories 
· · Page 3 of 4 · ' 

Mq: MCLG• Secondary MCV Office of Drinking Water Health Advisories• Ohio Surface 
Water 
Quality 

Parameter Standards' 

Proposed Final Proposed Final Propose Final 1-Day 10-Day Longer Term' DWEL' Lifetime' Mali mum 
(pg/L) (pg/L) (pg/L) (pg/L) d (pg/L) Health' Health' Health Advisories (pg/L) HA Outside of 

(pg/L) Advisory Advisory (pg/L) MilingZone - (pg/L eseept 
Child Child Child Adult where noted) 
(pg/L) (pg/L) (pg/L) (pg/L) 

Sulfate . . . . . 250,000 . . . . . . . NS 

Thallium . 2 - 0.5 - - 7 7 7 20 2 0.4 71 

Toluene - 1000 - 1000 - - 20000 2000 2000 7000 7000 1000 2400 

Trichloroethene - s - 0 . - . . - - 300 . NS 

Vanadium - - - - - - 80 80 30 110 110 20 NS 

Vinyl chloride - 2 . 0 . . 3000 3000 10 50 . - 5250 

Xylenes 

Zinc 

• 

- 10,000 . 10,000 - - 40,000 40,000 40,000 100,000 60,000 10,000 NS 

- - . - - 5000 6000 6000 3000 12000 11000 2000 120-4501 

Maximum Contaminant Levels (MCLs) are enforceable drinking water standards, developed under the Safe Drinking Water Act, that are set as close to MCLGs as feasible (with the use 
of the best technology and treatment techniques ('IT), taking cost into consideration). MCLs are part ofNational Primary Drinking Water Regulations. MCLs are listed under 40 CFR 141.61 
for organic contaminants and 40 CFR 141.62 for inorganic contaminants. (Regulatory limits for copper and lead are based on action levels as listed under 40 eft 141.80; the copper action 
level is 1300 p.g!L, the lead action level is 15 p.g!L). 

Maximum Contaminant Level Goals (MCLGs) are nonenforceable health goals, developed under the Safe Drinking Water for drinking water. They are set at levels at which no known or 
anticipated adverse effects on the health of persons occur and which allow an adequate margin of safety. MCLGs were previously named RMCLs. MCLGs are listed at 40 CFR 141.50 
for organic chemicals and 40 CFR 141.51 for inorganic chemicals. 

Secondary Maximum Contaminant Levels (SMC~) are part of the National Secondar;i Drinking Water Regulations developed under the Safe Drinking Water Act. They are not federally 
enforceable, but offer guidance to water systems and states on contaminant levels that protect public welfare. They are based on odor, aesthetics, and appearance. They are listed under 
40 CFR 143. 

• • 
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Table IV.S. Water Quality Standards and Health Advisories 
' . ' . , · ·'Page ·4 of 4 · ' , ' . · 

Based on ingestion of I liter/day by a I 0-kg child. One-day exposure. 

Drinking water health advisories are informal technical guidance issued by the U.S. EPA Office of Drinking Water (ODW). They are not legally enforceable standards. They are subject 
to change as new information becomes available. They are based on data describing non carcinogenic endpoints. Lifetime health advisories describe concentrations of drinking water 
contaminants at which health effects would not be anticipated to occur over a lifetime exposure, accounting for other sources of exposure. No lifetime health advisories are issued for 
carcinogens. A "NRC" is indicated where health advisories have been issued for the chemical for less than lifetime exposure. 

Based on ingestion of I liter/day by a I 0-kg child. Ten-day exposure. 

Linger term advisories based on ingestion of !liter/day for a 10-kg child and 21iters/day for a 70-kg adult. Assumes exposure for approximately 7 years, or 10% of an individual's lifetime. 

Drinking Water Equivalent Level (DWEL): "f!le medium specific (i.e., drinking water) lifetime exposure level assuming 100 percent exposure from that medium, at which adverse 
noncarcinogenic health effects would not be expected to occur. Based on ingestion of 2 liter/day for a 70-kg adult. 

Lifetime health advisories assume that other sources besides water contribute to exposure. Where other sources are not known, a 20% drinking water contribution is assumed. Based on 
ingestion of 2 liters/day for a 70-kg adult 

Based on warm-wa~r habitat use designation for the Lower Mad River (Ohio ErA ~994). 

Listed for regulation. 

Range represents values for hardness from 100 to 500 mgl!.. C~C03 (Ohio EfA 1993). 

No standard (Ohio EPA 1993). 
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Figure 4.23. Occurrence of Metals in ·G-roundwater-and. Seeps 
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Aluminum AI Manganese Mn 
Antimony As Mercury Hg 
Barium Ba Molybdenum Mo 
Bismuth Bi Nickel Ni 
Calcium Ca Potassium K 
Chromium Cr Selenium Se 
Cobalt Co Sodium Na 
Copper Cu Tin Sb 
Magnesium Mg Vanadium v 

Zinc Zn 

Aluminum was present in groundwater samples from historical wells 0353, 0354, and 0356, and from 

B401, W402, B408, and W411. The maximum concentration of aluminum in groundwater is 58,800 J.Lg/L 

at B408. All occurrences exceed the secondary MCL for aluminum (50 to 200 J.Lg/L) and exceed the 

background criterion of 121.98 J.Lg/L. Aluminum occurs above background in each of the seeps. Its 

maximum concentration in the seeps is 5,490 J.Lg/L at seep 620. Aluminum is a COPC in seeps and 

groundwater. 

Antimony occurs in W399 at 2.3 J.Lg/L, nearly four times the background criterion of 0.54 J.Lg/L but less 

than the MCL of 6 J.Lg/L. This occurrence does not correspond to any soil occurrences of antimony . 

Antimony is not a COPC in either groundwater or seeps. 

Arsenic was detected above background only at B408, at 4 72 J.Lg/L. This concentration exceeds the 

background criterion 16.8 times and exceeds the proposed MCL for arsenic of 50 J.Lg/L. Arsenic is a 

COPC in groundwater. 

Barium was present at concentrations slightly above the background criterion of 315 J.Lg/L, at B408 and 

well 0354. The maximum concentration was 552 J.Lg/L at B408, which is below the MCL of 2,000 J.Lg/L. 

Barium is also a COPC in groundwater. 

Beryllium occurs above background in two groundwater sampling locations (wells 0320 and 0356), at a 

concentration of 0.54 J.Lg/L in both cases. This concentration is well below the MCL of 4 J.Lg/L, but more 

than twice the background value of 0.24 J.Lg/L. Beryllium is a COPC in groundwater. 

Bismuth was detected above background at five of the 15 groundwater sampling locations: W400, B401, 

• W402, B408, and W411. Concentrations exceeded the background criterion of 16.44 J.Lg/L by 8 to 88 
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times. The highest concentration of bismuth was detected in B408 at 1,460 JLg/L. There is no MCL or 

MCLG for bismuth. There is no apparent relationship between soil and groundwater occurrences of this • 

metal. Bismuth is a COPC in groundwater. 

Chromium was detected above the background value of 135.96 JLg/L at two of the groundwater sampling 

locations (W399 and B408), at concentrations of 309 and 164 p.g/L, respectively. Both measurements 

exceed the MCL of 100 JLg/L. Chromium is a COPC in groundwater. 

Cobalt was detected above the background criterion of 2.16 JLg/L in five groundwater and two seep 

samples: W399, B400, B402, B408, W411, 614, and 620. The highest concentration was detected in 

B408 at 126 JLg/L, about 58 times the background criterion. The other occurrences range from 1.4 to 8 

times the background value. Cobalt is a COPC in both groundwater and seeps. 

Copper was detected above background in four groundwater sampling locations (W399, W400, B401, 

B408) and three seeps (614, 619, 620). The highest concentration of copper was 485 JLg/L at B408, about 

142 times the background value. This concentration is well below the MCLG of 1,300 JLg/L for copper. 

Copper is a COPC in both groundwater and seeps. 

Iron was present above background in six groundwater sampling locations (well 0344, W400, B401, 

W402, B408, and W411) and two seeps (614 and 620). The highest concentration of iron was 470,000 

JLg/L at B408, 124 times the background value of 3777.95 JLg/L. B401 also had a high concentration of 

iron relative to background (136,0001 JLg/L). All measurements, including the background value, exceed 

the secondary MCL of 300 JLg/L for iron. Iron is not a COPC in either groundwater or seeps. 

The occurrence of lead above background is limited to groundwater. Lead was detected above background 

in five samples (W400, B401, W402, B408, W411) at concentrations from 61 to 148 p.g/L (4.2 to 103 

times the background value of 1.44 JLg/L). Both background and site occurrences of lead exceed the 

MCLG of 0 JLg/L. Lead is a COPC in groundwater. 

Lithium occurs in groundwater from B401 and W411 at 70.1 and 132 JLg/L, respectively, with the 

maximum value at 2.6 times the background concentration. Lithium is a COPC in groundwater . 
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Manganese occurs above background in six groundwater sampling locations (W399, W400, B401, W402, 

• B408, and W411). Concentrations range from near background (at 214.08 1-'g/L) to nearly 33 times the 

background value. All detects above background exceed the proposed MCL of 200 1-'g/L for manganese. 

Manganese is a COPC in groundwater. 

• 

• 

Mercury was detected above background in one sample (B408). The concentration of 0.40 1-'g/L is eight 

times the background value of 0.05 1-'g!L, but well below the MCL of 2.0 1-'g/L. Mercury is a COPC in 

groundwater. 

Molybdenum was detected above the background criterion of 6.36 I-' giL at B40 1 at a concentration of 168 

1-'g!L (or 26 times the background criterion). Molybdenum is a COPC in groundwater. 

Nickel occurs above the background criterion of 152.46 1-'g/L in two groundwater samples, at 394.0 1-'g/L 

at W399 and 322J 1-'g/L at B408. Both values exceed background by more than two times, and exceed 

the MCL of 100 1-'g!L. Nickel is a COPC in groundwater. 

Selenium was detected once above the background value of 1.85 1-'g/L, at 3.60J 1-'g/L in well 0319, far 

below the MCL of 50 1-'g!L. Three occurrences of selenium in soil were identified in the vicinity of this 

well, south of the Spoils Disposal Area (Section 4.4.1 ). Selenium is not a COPC in either groundwater 

or seeps. 

Silver was detected above background in seeps 610, 614, 617, and 620. The maximum concentration 

above background was 1.70 /-'giL, well below the secondary MCL of 100 1-'g/L. Silver is a COPC in the 

seeps. 

Thallium occurs only in W399 at 360 1-'g/L, or about three times greater than the background value. This 

value exceeds the MCL of 2 1-'g/L and the MCLG of 0.5 1-'g/L. Thallium is not a COPC in either 

groundwater or the seeps. 

Vanadium was detected above the background criterion of 18.13 1-'g/L in all of the eight seeps and four 

groundwater sampling locations. Concentrations range from slightly above background (22J 1-'g/L at Seep 

619) to 7.6 times the background value (138J 1-'g/L at B408). Seep concentrations of vanadium are from 

1 to 2.4 times the background value. Soil occurrences of vanadium are all less than twice the background 
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criterion, and do not correspond to groundwater or seep occurrences of this metal. As previously 

mentioned, vanadium is a COPC in groundwater and seeps. • 

Zinc was detected above background in four groundwater sampling locations (W399, B400, B401, and 

B408). The maximum concentration detected was 1,140J J.Lg/L at B408, approximately eleven times 

greater than background. This concentration is below the secondary MCL of 5,000 J.Lg/L. Soil and 

sediment occurrences of zinc do not appear to be related to groundwater or seep occurrences. Zinc is a 

COPC in groundwater. 

4.3.3.3. Total Organic Carbon 

Eight monitoring wells and seven of the eight seeps had detects above background of total organic carbon 

(TOC). Results in groundwater varied from 2.0 to 6.5 J.Lg/L (or 1.1 to 3.6 times background). In the 

seeps, concentrations ranged from 2.3J to 5.7J J.Lg/L (or 1.2 to 3.2 times background). The highest 

concentration of TOC measured was 6.5 J.Lg/L at well 0158. 

4.3.3.4. Explosives 

Three explosives (PElN, 1,3-dinitrobenzene, and 1,3,5-trinitrobenzene) were detected above background 

in four of the eight seeps, and one explosive (2,4,6-trinitrotoluene) was detected above background in 

W400. Table IV.6 summarizes the occurrences of explosives in New Property water samples. The three 

explosives found in seeps are all COPCs; 2,4,6-trinitrotoluene is a COPC in groundwater. The maximum 

concentration of any explosive is 11 J J.Lg/L of PElN at seep 619. There is no apparent pattern in the 

occurrences of explosives. None of these occurrences correspond to occurrences of explosives in soils. 

4.3.3.5. Pesticides/Polychlorinated Biphenyls 

Pesticides/PCBs were not detected above background in groundwater or seeps. 

4.3.3.6. Semi-Volatile Organic Compounds 

SVOCs were not detected above background in either groundwater or seeps. 
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Sample Location 

0614 

0618 

0619. 

0620 

W400 

not detected 

Table IV.6. Results Summary of Explosives Detected in 
New Property Water Samples (J.lg!L) 

1,3,5- 1,3- 2,4,6-
Trinitrobenzene Dinitrobenzene Trinitrotoluene 

1.80 2.90J --
0.016J -- ---

--- 0.11J ---
--- --- ---
--- -- 0.76J 

PETN 

2.70J 

3.4J 

ll.OOJ 

1.60J 

--

J estimated quantity 
11-g/L micrograms per liter 
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4.3.3.7. Volatile Organic Compounds 

VOCs detected above background include 1 ,2-dichloroethene, acrylonitrile, hexane, and trichloroethene 

(TCE). Of these, 1,2-dicloroethene, TCE, and hexane are COPCs in groundwater, and TCE is a COPC in 

seeps. With the exception of TCE, these analytes were each detected once above background in 

groundwater at B40 1 and W 411. TCE was found in W 411 and seep 617, at a concentration of 8 J-l giL in 

both cases. These measurements exceed the MCL for drinking water of 5 J-lg/L. 1,2-Dichloroethene was 

found at 4 J-lg/L in W411. Acrylonitrile and hexane were present in B401, at 25J J-lg/L and 1J J-lg/L, 

respectively. 

4.3.3.8. Radionuclides 

Thirteen radionuclides occur above background criteria in New Property groundwater and/or seeps. 

Eleven are identified as COPCs in groundwater. Five are identified as COPCs in the seeps. 

In groundwater, the following radionuclides were detected above background: Am-241, Pu-239, Pu-240, 

Ra-226, Th-228, Th-230, Th-232, tritium, U-234; U-235, and U-238. The highest coucentration of any 

radionuclide in groundwater is 0.36J picocuries per liter (pCiiL) of U-235 at W399. This value is 

approximately 9.5 times higher than the background value of0.19 pCi/L. Pu-239 and Pu-240 were 

detected above background at wells 0158,0320,0344, and 0356, with the maximum value of0.23 pCi/L 

at well 0320 (about four times the background value). 

In the seeps, Ac-227, Am-241, Sr-90, Th-230, and U-234 were detected above background levels. Seeps 

614, 617,618, 620, and 621 each had detections of only one radionuclide (Sr-90, U-234, Am-241, or Ac-

227) at levels from 1.2 to 2.9 times the background criteria. Seep 610 exhibited no evidence of 

radionuclides above background. Am-241 and Th-230 were both detected above background in seeps 619 

and 623; in addition, Ac-227 was detected at seep 619. Values in these two seeps ranged from 

approximately one to three times the background criteria. 

Figure 4.24 depicts the distribution ofradionuclides above background.There is no apparent pattern in the 

distribution of these analytes in groundwater or seeps at the New Property. 
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4.4. SOURCES OF CONTAMINATION 

Historical Mound records show that the New Property has never been used by the Mound Plant for waste 

disposal or for plant processes. There are no identified landfills or disposal areas in the New Property 

associated with Mound Plant activities. Thus, any identified sources of contamination are either offsite, 

or they existed before the Mound Plant purchased the property in 1981. The following subsections discuss 

possible sources of contamination in surface and subsurface soil, groundwater, and seeps. 

4.4.1. Possible Sources of Soil Contamination 

Possible sources of soil contamination in the New Property may include: 

• Area 1 

• the Spoils Disposal Area 

• roads surrounding the New Property 

• historical fanning activity 

• offsite air emissions 

4.4.1.1. Area 1 

As discussed in Section 4.3.1, all of the radionuclide COPCs in soil (with the exception of U-235) were 

found along the northern perimeter road and especially within the Area 1 "ann." Thorium and Pu-238 

contamination in soil samples at and around Building 21 (which is within Area 1) is well documented in 

the OU9 Site Scoping Report Volume 3, Radiological Site Survey (DOE 1993b). Erosion and 

transportation of these soils in the drainage channels parallel to the northern perimeter road probably 

account for the contamination noted in this area. 

4.4.1.2. Spoils Disposal Area 

Another source of soil contamination may be the Spoils Disposal Area. This area is used by the Mound 

Plant for the disposal of soil and concrete removed during plant construction. All soils are screened for 

Pu-238 and Th-232 before disposal in the Spoils Disposal Area. Concentrations must not exceed 25 pCi/g 

• 

• 

and 2 pCi/g for Pu-238 and Th-232, respectively. • 
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In late 1986 or early 1987, soil contaminated with gasoline from the Building G garage area was disposed 

• of in the Spoils Disposal Area (DOE 1993c). 

• 

• 

During this investigation, several metals, P AHs, and radionuclides were detected above background criteria 

in surface soil and sediment samples in an area downgradient from the Spoils Disposal Area (Section 

4.3.1). Also, the soil gas survey conducted during the OUS New Property Phase 1 investigation (DOE 

1994b) showed elevated response to cycloalkanes/alkenes, which are VOCs. 

Although radiological contamination below Mound Plant action levels is likely to exist in the Spoils 

Disposal Area, its potential to migrate onto the New Property and cause risk is low because the primary 

contaminants (Pu and Th) bind tightly with the soil matrix and are relatively immobile. Migration of these 

contaminants onto the New Property is unlikely; thus they would not impact future commerciaVindustrial 

land use. 

4.4.1.3. Roads 

Contaminants expected to be found along roads are VOCs, SVOCs, and metals, which are fuel combustion 

by-products. The New Property is surrounded by roads on all four sides. To the north is the perimeter 

road, to the east is the contractors entrance road, to the south is Benner Road, and to the west is the 

Dayton-Cincinnati Pike and the Conrail Railroad. Soil samples collected along the northern perimeter road 

showed several contaminants including arsenic, vanadium, and P AHs. Also, the soil gas survey conducted 

during the OUS New Property Phase I investigation (DOE 1994b) showed elevated response to 

cycloalkanes/alkenes. 

4.4.1.4. Historical Farming Activity 

As stated in Section 2, the New Property was historically farm land. Aerial photographs show the location 

of two farm buildings or building clusters. One was located south of the main branch of the ephemeral 

stream in the southwest portion of the property, known as the "farm trash area." The other is located 

north of the present contractors' entrance in the east-central part of the property. Gasoline-powered farm 

equipment and/or fuel storage tanks may have been the source of, or contributed to, SVOC contamination 

in subsurface soil or groundwater . 
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The soil gas survey conducted during the OUS New Property Phase 1 investigation (DOE 1994b) showed 

elevated response to aromatic hydrocarbons and cycloalkanes/alkenes. 

Contaminants found in soil samples collected near the "farm trash area" during the RSI investigation (DOE 

1995c) (RSI samplesNPS004, NPSOOS, and NPS006) include phthalates, magnesium, mercury, Sr-90, and 

Ra-226, but all at levels in the same order of magnitude as background concentrations. In addition, 

samples were collected from the "farm trash area" during the 1992 OU3 Miscellaneous Sites - Limited 

Field Investigation (DOE 1992c). No VOCs, SVOCs, or pesticides/PCBs were detected, but one of the 

sampling locations produced results for 22 metals above laboratory detection limits. 

A small area around sediment sample SD09 may be another source of surface soils contamination, 

particularly metals. Field notes indicate that "glass debris was located in the sampling point. Metal debris 

was located slightly upstream from this point." This may indicate that there was an historic dumping 

ground used by former tenants somewhere in the vicinity of SD09 that may be contributing to the metals 

detected in this sample and in other samples downstream. 

4.4.1.5. Offsite Air Emissions 

Airborne emissions from the Mound Plant or other offsite power plants and industrial sites may have 

contributed to contamination at the New Property. The Mound Plant is generally not considered to be a 

heavy industrial site, so emissions from there may not have contributed significantly. However, until the 

1970s, a power plant was located to the northwest of the Mound Plant and there is a coal-fired power 

plant currently operating to the southwest of the plant. Emissions from either of these could have 

contributed to contamination at the site, particularly metals. 

4.4.2. Sources of Groundwater and Seep Contamination 

No discernible plumes of groundwater contamination and no trends in seep contamination were detected 

in this or previous investigations. Thus, no sources of groundwater or seep contamination can be 

identified with the available data. 
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4.5. SUMMARY OF NATURE AND EXTENT OF CONTAMINATION 

The nature and extent of contamination at the New Property can be summarized as follows: 

• Generally, the New Property contains low levels of contaminants that are mostly found 

in the surface soils of the area. The primary contaminants detected above background 

were metals. 

• Some radiological contaminants were detected within the New Property. Pu-238 

contamination was detected in surface soil samples collected along the northern perimeter 

road, just south of Building 21, and in a small area located south of the Spoils Disposal 

Area. Th-228, Th-230, and Th-232 were also detected in surface soils in these same 

locations, but to a lesser extent. The average concentrations of radionuclides detected 

within the New Property were generally at or below background levels. Radiological 

contaminants were infrequently detected at low concentrations in groundwater and seep 

samples. The average concentrations of radionuclides detected in the groundwater were 

at or below background levels . 

•· Fewer contaminants were detected in subsurface soils than in surface soils, although 

average concentrations generally increased slightly with depth, as was the case with metals 

and radionuclides. Average concentrations ofSVOCs decreased with depth. This finding 

indicates that most of the soil contamination at the New Property is distributed within the 

first two feet BGS. It is also evident that contaminant migration primarily occurs through 

air and surface water transport mechanisms. Vertical migration through the surface soils 

to the subsurface soils is a minor transport pathway [i.e., limited to the more mobile 

(water soluble) contaminants]. 

• The groundwater within the New Property contains only few contaminants at low 

concentrations. Contaminants that were detected in the groundwater do not appear to be 

site related. Consequently, the New Property does not appear to be impacting the quality 

of the groundwater resources of the area. In addition, very low levels of contaminants 

were detected in the seeps, indicating that upgradient areas do not contribute measurably 

to the nature and extent of contamination at the New Property . 
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5. CONTAMINANT FATE AND TRANSPORT 

The purpose of this section is to describe the mechanisms affecting the migration of the COCs detected 

at the New Property and their fate in environmental media. COCs were selected from the COPCs based 

on their toxicity, frequency of occurrence, concentrations, migration potentials, and risk. The physical 

and chemical properties of the COCs and a conceptual model of their most likely migration pathways at 

the New Property are also presented in this section. 

Section 5.1 discusses the fate and transport mechanisms affecting the movement of COCs at the New 

Property. The potential release mechanisms occurring at the site and the primary transport mechanisms 

affecting the migration of the COCs in various environmental media are discussed. Graphical and 

narrative descriptions of the conceptual site model are also presented. 

Section 5.2 describes the physical and chemical properties of the environmental media that control the 

movement and behavior of the COCs at the New Property. The most important chemical and physical 

properties of the COCs detected at the New Property are also presented. 

• Section 5.3 describes how the physical and chemical characteristics of the COCs and the environmental 

media in which they were detected affect their persistence, mobility, and the fate and transport at the New 

Property. 

• 

5.1. FATE AND TRANSPORT MECHANISMS 

Contaminant release mechanisms occurring at the New Property include volatilization, wind erosion, soil 

erosion, and dissolution. Transport mechanisms include wind, surface water runoff, infiltration, and 

groundwater flow. A representative schematic diagram illustrating the conceptual model of release and 

transport mechanisms at the New Property is shown in Figure 5.1. 

· 5.1.1. Contaminant Release Mechanisms 

The release of contaminants from within the New Property may result from volatilization ofVOCs through 

surface soils and sediments; particulate releases and downwind transport of contaminated soil particles 

from areas of sparse vegetation; surface water runoff and erosion of contaminated surface soils; and 
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Figure 5.1. Conceptual Site Model of Release and Transport Mechanisms 
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dissolution from soils via the infiltration and percolation of surface waters. Contaminants present at the 

• surface and in the soils at the New Property may also be released through mechanical means during 

periods of heavy precipitation. Contaminants released in this manner are either transported via surface 

water through the ephemeral network or percolate through the vadose soils to the saturated zone. 

5.1.1.1. Volatilization 

VOCs have relatively high vapor pressures, high Henry's Law constants, moderate water solubility, and 

generally low organic carbon partition coefficients (l<oc). These compounds volatilize from groundwater 

or soil particles into the aerated pore spaces in the soil or directly to the atmosphere, especially when the 

soil is disturbed (e.g., excavated). The potential for VOCs to volatilize to the atmosphere may be limited 

where there is abundant vegetative cover. VOCs (acetone and methylene chloride) were detected in the 

surface soils at the New Property. However, it is not likely that volatilization is a significant release 

mechanism because of the dense vegetation covering most of the New Property. Small quantities of these 

compounds may be released to the atmosphere in areas that are sparsely vegetated or locations where the 

soil has been disturbed (e.g., animal burrows). 

• 5:1.1.2. Wind Erosion 

• 

Contaminants adsorbed to surface soils within the New Property may be released to the atmosphere as 

particles transported by surface winds resulting in airborne contaminated dust. Soil particles containing 

SVOCs (primarily PAHs), radionuclides, and metals may be eroded from areas containing little vegetative 

cover. These contaminants were found in surface soil samples (at low concentrations) throughout the New 

Property. However, because most of the New Property is heavily vegetated, wind erosion is probably not 

a significant release mechanism at the site. 

5.1.1.3~ Soil Erosion 

Soil erosion is probably the dominant release mechanism at the New Property. Surface water runoff from 

precipitation is likely to carry dissolved contaminants as well as contaminated soils and sediments. Soil 

erosion is most notable in the ephemeral network that drains the New Property and may be responsible 

for the release and subsequent redeposition of the P AHs, pesticides, and radionuclides that were detected 

in the surface soils. Contaminated soils and sediments appear to be collecting in the ephemeral network 
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during heavy precipitation and are subsequently transported down the main branch of the ephemeral stream 

which eventually discharges into the Great Miami River. 

5.1.1.4. Infiltration and Dissolution 

Precipitation returns to the atmosphere through evapotranspiration, infiltrates the surface soil and 

percolates through the vadose soil to the water table, or flows into the ephemeral streams where it may 

either infiltrate or ultimately discharge to the Great Miami River. Water soluble compounds in the soil 

can be released via dissolution and eventually percolate to the groundwater. This is probably a significant 

release mechanism at the New Property because VOCs, radionuclides, and water soluble metals were 

found in the surface and subsurface soils. 

5.1.2. Transport Mechanisms 

The primary transport mechanisms affecting the migration of contaminants onto, within, and away from 

the New Property include wind, surface water runoff, precipitation percolating through vadose soils, and 

groundwater flow. Contaminants released from the Spoils Disposal Area, Area 1, the Operational Area 

(e.g., stack emissions), and offsite industrial areas are the most likely sources of the contamination 

detected at the New Property. These contaminants are subsequently transported by means of all of the 

transport mechanisms listed above. 

5.1.2.1. Wind Transport 

Vapors and particulates entering the atmosphere by means of wind erosion or stack emissions are widely 

dispersed across the New Property and offsite. Although wind is not a primary transport mechanism for 

contaminants at the New Property, it is a significant means of transport for contaminants onto the New 

Property from offsite sources. Airborne contaminants from the Spoils Disposal Area (e.g., dust), stack 

emissions from the Operational Area, and from offsite sources such as power plants and industrial sites, 

may have contributed to contamination at the New Property through wind transport. This mechanism may 

be responsible for the distribution of P AHs and metals found in New Property surface soils. 
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5.1.2.2. Surface Runoff and Erosion 

Movement of contaminated sediment to the ephemeral streams via surface runoff and erosion appears to 

be an important transport mechanism at the New Property. Movement of runoff water and eroded 

sediment to the ephemeral streams accounts for occurrences of similar contaminants, such as P AHs and 

radionuclides, in the streams and the surface soils "downstream" from Area 1 and the Spoils Disposal 

Area. Surface erosion is the most effective mechanism for transporting the less soluble compounds like 

PARs and radionuclides, resulting in their occurrence "downstream" from areas of known contamination. 

Surface runoff is also an effective transport mechanism for water soluble compounds such as metals. 

During times of heavy precipitation, surface water moves through the ephemeral streams of the New 

Property canying potentially contaminated water and sediment offsite. Occurrence of this transport 

mechanism was evident in the contaminated sediments detected in the main ephemeral stream, which 

receives runoff from the network of minor ephemeral streams on the New Property. 

5.1.2.3. Infiltration and Groundwater Flow 

• Movement of contaminants from surface and subsurface soils to the groundwater via dissolution by 

infiltrating and percolating water appears to be a minor transport mechanism at the New Property. Water 

percolating through the contaminated surface soils may have dissolved some of the contaminants and 

carried them downward to the underlying groundwater. These contaminants may have been adsorbed once 

again on soils at a greater depth. This mechanism probably accounts for the distribution of several 

contaminants detected in the vadose zone. It may also account for some of the groundwater contamination 

detected at the New Property. 

• 

Migration of dissolved and suspended contaminants via groundwater flow is a significant transport 

mechanism at the New Property. The groundwater at the New Property generally moves to the southwest 

under small hydraulic gradients (Section 3.3.2.2). Therefore the contaminants, both soluble and 

suspended, such as VOCs, SVOCs, metals and radionuclides migrate with the groundwater offsite. The 

groundwater may also have been infiltrated with contaminants before it migrated to the New Property . 
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5.2. PHYSICAL AND CHEMICAL CHARACTERISTICS OF ENVIRONMENTAL MEDIA 
AND CONTAMINANTS OF CONCERN • 

The physical and chemical characteristics that affect the fate and transport of contaminants through the 

environmental media, as well as the interactions between the different media, are discussed in this section. 

Emphasis is placed upon those characteristics and processes most likely to influence the movement of the 

COCs identified for the New Property (Section 6). The general information on chemical characteristics 

is summarized from published sources (EPA 1979; Dragun 1988; Knox et al. 1993). 

Environmental media under consideration are surface soils and groundwater. None of the COCs identified 

in the risk assessment were found above background criteria or detection limits in subsurface soils or 

seeps. 

5.2.1. Surface Soil Characteristics 

The most important physical characteristic that controls the movement of water and contaminants through 

soils is its permeability, both in the surface and subsurface soils. The chemical characteristic3 most likely 

to influence contaminant movement are cation exchange capacity (CEC) and organic carbon content. 

Factors that affect the relative amount of precipitation that infiltrates or runs off the surface include surface 

soil type and permeability. The mean annual precipitation for Montgomery County is 40 inches per year. 

Approximately 6 inches per year of this rainfall are available for groundwater recharge (Schairbaum and 

Frost 1988). 

Five soil samples from the New Property were analyzed for geotechnical parameters, including coefficient 

of permeability (a dimensionless value). Table V.1 shows the locations, depths, soil types, and 

permeabilities for these samples. 

Coefficients of permeability of these samples range from 1.1 X 10-6 to 9.1 X 10-9
• These average values 

are within the range of expected permeabilities for glacial materials. Based on these measurements, 

surface water would be expected to percolate and infiltrate slowly through surface soils, and ultimately 

to the water table. Measured permeability coefficients suggest that most of the precipitation results in 

surface water runoff and soil transportation by erosion throughout much of the New Property. 
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Table V.l. Results of Geotechnical Analyses of Soil Samples 

Location Deptb (ft BGS) Soil Type Coefficient of Permeability 

B405 

B406 

B407 

.B408 

ft BGS 
CL 
MH 
ML 
SM 

B408 

0-2 MH 

6-24 CLIML 

0-0.5 

0-2 

17-34 

feet below ground surface 
clay 
inorganic silts with medium plasticity 
inorganic silts with slight plasticity 
silty sand 

ML 

CL 

SM 

2.9 X 10"8 

9.1 X 10"9 

1.7 X 10"9 

1.1 X 10-6 

9.3 X 10"7 

The CEC of a soil is a measure of its capacity to immobilize positively-charged ions, such as metals and 

radionuclides, by exchange of those ions onto the surfaces of soil particles. Cation exchange specifically 

refers toe the exchange between cations balancing the charge on the soil particle and the cations moving 

through a soil. The capacity of a soil to adsorb ions is greatly influenced by the surface area of the soil 

particles, because ions are exchanged on the exposed mineral surfaces. Clay particles have a large amount 

of surface area compared to sand grains, and can exchange cations within their layered structures to a 

greater or lesser degree depending on the clay minerals present. The CEC of a typical clay-rich soil may 

be 2 to 30 times higher than the CEC of a typical sandy soil (Dragon 1988). Therefore, a soil with a high 

clay content (and a correspondingly high CEC value) can be expected to attenuate (slow down) dissolved 

ions during transport more readily than a clay-free soil, unless the clay fraction is dominated by low-CEC 

clay minerals. 

CEC was measured in eight soil borings during the OU5 New Property Extended Phase investigation 

(DOE 1995a). Values ranged from 2.44 to 30.32 milliequivalents per 100 grams (meq/100 g), with an 

average of 16.34 meq/100 g. CEC was also measured in well 0344 in the uppermost outwash deposits 

(6.6 and 9.9 meq/100 g), the till (5.8 and 8.6 meq/100 g), and the unconsolidated materials beneath the 

till (8.6 to 22.5 meq/100 g). These CEC values are generally low; therefore, most dissolved metals and 

radionuclides would infiltrate and percolate through vadose soils with negligible CEC attenuation. Thus, 

some metals and radionuclides would be expected to be found in subsurface soil samples at the New 
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Property. This was found to be true as discussed in Section 4.3.2. However, fewer metals and 

radionuclides were detected in subsurface soils than in surface soils which may indicate that some CEC 

attenuation occurs. Also, the average concentrations of most metals and radionuclides in subsurface soils 

is greater than in surface soils. 

The amount of naturally occurring organic carbon present in a soil affects the adsorption of organic 

compounds in that soil. The greater the organic carbon content in the soil, the more likely it is that 

organic compounds migrating through the soil will become adsorbed by the carbon in the soil and the less 

likely they will migrate long distances through it. Although the presence of organic material in soil tends 

to increase the attenuation of organic compounds, it may reduce the attenuation of radionuclides. 

Values ofTOC measured in samples collected during the OUS New Property Extended Phase investigation 

(DOE 1995a) ranged from 4015J mglkg in B409 to 40,225J mglkg in B408. These values are high; 

therefore, most organic compounds percolating through soil will be appreciably attenuated. Thus, in the 

soils present at the New Property, organic compounds would be expected to be found at higher 

concentrations in soils at or near the surface with concentrations decreasing with depth. This was 

generally the case, although the average concentration of acetone in subsurface soils (20.2 J.tg/kg) was 

greater than in surface soils (8.43 J.tg/kg). 

5.2.2. Groundwater Characteristics 

Based on subsurface data from the New Property, the principal medium of transport of chemicals is 

groundwater movement in the subsurface unconsolidated glacial deposits and in the bedrock fractured 

carapace. The factors affecting the transport of chemicals through the groundwater include the orientation 

and steepness of the groundwater gradients, the pH of the groundwater, and the oxidation/reduction 

(redox) potential of the groundwater. 

5.2.2.1. Hydraulic Gradients, Groundwater Flow Directions, and Velocities 

The horizontal and vertical gradients have been determined for the hydrogeologic systems beneath the 

New Property based on groundwater elevations in monitoring wells, as discussed in Section 3.3. The 

gradients define the direction and rate of groundwater flow in the BV A and fractured bedrock and 

therefore affect the direction and rate of migration of chemicals traveling within groundwater. 

Mound Piant, ER Program 
Draft Final 

OU5 New Property Remedial Investigation Report 
January 1996 

Contaminant Fateffransport 
Page 5-8 

• 

• 

• 



Groundwater flow at the New Property is predominantly southward along the trend of the BVA, with an 

• essentially horizontal gradient in the western half of the New Property. Horizontal groundwater flow 

velocity in the BV A underlying the New Property can be calculated using the equation: 

• 

• 

Kdh 
v=-- -, 

nt! dl 

where: v =average linear velocity , 
K = hydraulic conductivity , 
nt! =effective porosity(%), 

dh/dl=horizontal hydraulic gradient, 

Horizontal groundwater flow in the BV A is estimated to be about 0.5 feet/day (200 feet/year), based on 

an average hydraulic conductivity of 680 feet/day, an average gradient of 0.0002 feet/feet (DOE 1994f), 

and an estimated effective porosity of 25%. 

The Great Miami River is recognized as a boundary to shallow groundwater flow from the New Property, 

and is generally considered to be a source of groundwater recharge. Horizontal gradients at the New 

Property are not influenced by pumping in the nearby production wells that penetrate the BV A . 

Groundwater flow in the bedrock fractured carapace is controlled by the orientation and degree of 

interconnection of fractures. Both vertical and horizontal fractures are present in the fracture zone, as 

described in Section 3.3 .2.2 of this report. Permeability is greatest in the upper, unsaturated zone of 

interconnecting fractures. Permeability diminishes with depth below the bedrock surface as fracture 

density decreases. The bottom of the fracture zone is a no-flow boundary. Hydraulic conductivity has 

been measured from 0.09 to 1.02 feet per day in the fractured carapace. The degree of communication 

between the two aquifers beneath the New Property is unknown. However, as mentioned in Section 4.3.3, 

the geochemical data suggest that they are not isolated from one another. 

5.2.2.2. Redox Potential and pH 

The mobility of a chemical in groundwater is determined by both the properties of the chemical and the 

chemistry of the groundwater. The pH and redox potential of groundwater are important factors in the 

fate and transport of chemicals because they control the ability of groundwater to dissolve and mobilize 

metals and other chemicals . 
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The pH of groundwater at the New Property, measured in the field during the OU5 New Property 

Extended. Phase groundwater sampling (Section 4), ranged from 7.38 to 8.50 in six samples, with an • 

average value of 7.75, indicating neutral to slightly basic conditions that would not enhance the potential 

for migration of metals. Soil pH was recorded at well 0344 at depths from 18 to 65 feet BGS. Readings 

vary from 6.2 to 7.8 in this boring (slightly acidic to slightly basic). 

The redox potential is a numerical index of the intensity of oxidizing or reducing conditions in 

groundwater, and is useful in predicting which chemical reactions involving electron transfer are likely 

to occur in groundwater. The redox potential was measured in the field during the OU5 New Property 

Extended Phase investigation (DOE 1995a), and ranged from -3.6 to 213.6 millivolts in five sampling 

locations. Based upon these measurements, it is difficult to characterize the entire New Property as either 

reducing or oxidizing. Conditions are likely to vary laterally as well as with depth. 

The dissolved iron concentration in the groundwater is an indicator of the redox conditions in the aquifer 

at the New Property. Iron occurs in the groundwater in one of two oxidation states; as reduced soluble 

ferrous iron (Fe2+) or as oxidized relatively insoluble ferric iron (Fe3+). In groundwater analyses, the 

dissolved iron concentration reflects the reduced soluble ferrous iron content of the water, whereas the 

total concentration includes the soluble as well as the insoluble ferric iron. If the bulk of the iron is in 

the dissolved form, reducing conditions prevail. If most of the iron is in the insoluble form, oxidizing 

conditions exist. Total and dissolved iron data are available for monitoring wells 0320, 0344, 0353, and 

0356. A comparison of total to dissolved iron in these wells reveals no uniform set of conditions for the 

entire New Property; rather, groundwater varies from oxidizing to reducing. Oxidizing conditions were 

indicated from measurements at monitoring wells 0320, 0353, and 0356. At well 0344, reduced soluble 

and oxidized insoluble iron concentrations were nearly the same. 

5.2.3. Physical and Chemical Characteristics of COCs 

5.2.3.1. Arsenic 

Arsenic is a ubiquitous metal found in low concentrations in the Earth's crust. It is insoluble in water in 

its pure form, but forms soluble compounds that are mobile in aqueous environments in reactions with 

air, water, minerals, and organic matter. Arsenic is not volatile under conditions observed at the New 

Property. 
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Arsenic in surface water cycles between solution and adsorption to sediment particles through a complex 

chemistry involving many types of reactions. In sediment, it undergoes bacterial metabolism to form 

methylarsines, which are soluble in water and highly volatile (Agency for Toxic Substances and Disease 

Registry (A TSDR) 1987). Therefore, arsenic does not bioaccumulate in microorganisms, but is present 

at low levels in fish tissue, when water and food contaminated with arsenic is consumed. However, 

laboratory studies indicate that arsenic levels in tissues do not increase as trophic levels increase (EPA 

1979). 

5.2.3.2. Beryllium 

Beryllium is a relatively rare element in the Earth's crust and atmosphere. It is one of the lightest 

elements, and forms stable compounds with anions. The water solubility of beryllium is low in the pH 

range of most natural waters. It is probable, therefore, that beryllium will occur as insoluble particles or 

will be absorbed onto mineral surfaces, rather than stay in solution. The fate of beryllium in the 

environment is most likely adsorption to mineral surfaces or complexing into soluble compounds. It is 

not known to bioaccumulate or magnify in the food chain. 

• 5.2.3.3. Chromium 

• 

Chromium is naturally occurring in low concentrations and is an essential nutrient. Trivalent chromium 

(Ci'+) is the most common chromium ion occurring in nature, and also the most stable valence under the 

redox conditions found in naturally occurring waters and soils. Hexavalent chromium (C~+) is the most 

toxic form, and is a strong oxidizing agent in the presence of organic matter. Both are soluble in water. 

Trivalent chromium will precipitate when in solution at a pH greater than 5 to form insoluble oxides or 

hydroxides. Hexavalent chromium tends to form chromates in water, which are soluble and highly mobile 

in aquatic systems. Redox conditions strongly control the solubility of chromium. Both are only weakly 

adsorbed to inorganic solids such as clay minerals. Organic matter also has little influence on mobility. 

Volatilization and photolysis are not probable fates for chromium. 

5.2.3A. Manganese 

Manganese is a common element in the Earth's crust and plays an important role in redox reactions in 

soils. Insoluble manganese oxides are ubiquitous in well-aerated soils with pH greater than 5, as coatings 
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on grain surfaces, or as nodules. In reducing conditions, manganese is readily leached from the soil. 

Manganese has a complicated chemistry with iron, chromium, reduced sulfur, and organic compounds in 

the environment, and plays a primary role in biological processes. Its environmental fate is dependent 

upon the geochemical conditions in soils and water. Manganese may be mobile in reducing environments, 

and immobile where higher pH conditions cause it to precipitate as oxides. 

5.2.3.5. Nickel 

Nickel occurs naturally in trace amounts in geological materials. It is refined for use in alloys, and is 

commonly used in plating. Nickel is a highly mobile metal that will form soluble compounds with many 

naturally occurring aqueous chemicals. Nickel may be removed from solution by sorption to hydrous iron 

or manganese oxides (although soil analyses at the New Property indicate that manganese oxides are not 

abundant in the soils). Organic matter such as humic acids in water tend to increase nickel's solubility; 

thus, precipitation of nickel compounds is probably an unlikely fate under natural conditions. However, 

if extreme reducing conditions prevail, insoluble nickel sulfides will form. Nickel is bioaccumulated, but 

this is not considered a significant environmental fate. Volatilization and photolysis are also unlikely fates 

for nickel. 

5;2.3.6. Benzo(a)pyrene 

PAHs such as benzo(a)pyrene are common residues of human activity that result from the combustion of 

organic matter. Principle sources ofPAHs include vehicle emissions, fires, and coal-fired power plants. 

Benzo(a) pyrene is preferentially adsorbed to organic materials present in soils, as indicated by its very 

low vapor pressure (5.6 x 10"9 millimeters of mercury) and very low water solubility (0.0012 mg/L). 

Volatilization is probably not a significant fate. Ground and surface water transport of benzo(a)pyrene 

is unlikely in light of the compound's capacity to bind to soil and sediment organic matter. It is likely to 

be mobile only if eroded particles contaminated with the compound are transported by overland flow to 

streams or by wind. Biodegradation of PAHs has been documented, and is probably the eventual fate of 

benzo(a) pyrene. Its half-life in aerobic soil conditions, such as in surface soils at the New Property, is 

two months to 1.5 years (Howard et al. 1991). 
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5.2.3. 7. Americium-241 

Americium-241 has essentially the same mobility characteristics in the environment as uranium (Benedict 

et al. 1980). Although these heavy isotopes are insoluble in water in their pure forms, they react with 

organisms, humic acids, and other organic matter in soils and sediment to form soluble compounds. These 

compounds are potentially mobile in groundwater and surface water. 

5.3. FATE AND TRANSPORT OF COCs 

This section provides a summary of the potential environmental fate of site-specific COCs. The discussion 

highlights the factors that are relevant to the New Property on the basis of the physical setting. These 

factors include mobility in groundwater, degradation potential, persistence in soils and water, and potential 

for biological uptake. 

The analytes identified as human health COCs in groundwater by the risk assessment (Section 6) are 

arsenic, beryllium, chromium, manganese, nickel, and Am-241. In soils, benzo(a)pyrene, 

benzo(b)fluoranthene, dibenzo(a,h)fluoranthene, and indeno(1,2,3-cd)pyrene (all PAHs) were identified 

as COCs. There were no ecoCOCs identified. The fate and transport characteristics of these analytes are 

discussed below. 

5.3.1. Metals 

Various metals are reported in New Property soil, sediment, and groundwater. However, metals are COCs 

only in groundwater. These trace metals are naturally occurring and may enter the environment through 

the weathering and erosion of geologic materials. In addition, there are anthropogenic sources (caused 

by humans) of metals that may disperse them widely throughout the region. For example, pesticide 

application, incineration of refuse, and fossil fuel combustion all release trace metals. 

5.3.1.1. Arsenic 

Arsenic is detected generally at background levels in the surface and subsurface soils at the New Property, 

but is present in high concentrations above background in groundwater at B408. The occurrence of 

arsenic in groundwater, and its presence at only low levels within soils, suggest arsenic is predominant 
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present in a soluble form. There is no evidence that the source of the occurrence at B408 is upgradient, 

however. B408 is the locus of many of the maximum detects of metals in New Property groundwater, 

although soil from this location does not exhibit correspondingly high concentrations. Groundwater 

downgradient does not appear to be influenced by arsenic in B408. These data suggest that there is little 

transport of arsenic occurring in groundwater. 

5.3.1.2. Beryllium 

Beryllium was detected above background levels in monitoring wells 0320 and 0356. The occurrence of 

beryllium in these wells does not appear to be related to past or current activities at the New Property, 

because beryllium occurs at no other groundwater or surface water location and is not present above 

background in soil or sediment. Beryllium may become immobilized by adsorption to subsurface soils 

or may be diluted by groundwater. 

5.3.1.3. Chromium 

Chromium was detected in two groundwater samples in the New Property. Concentrations were 309 p.g/L 

at W399, and 164J p.g/L at B408. These two results do not appear to be related. Although not a COC 

in soil, chromium was detected in soils at B409, AH, AK, and CJ, and in sediment samples SDOI, SD04, 

and SD26, at concentrations slightly above background. The maximum concentration in soil was 29.6 

mg/kg. Chromium was not speciated in the laboratory analyses, so the relative proportions of hexavalent 

to trivalent species in groundwater and soils are unknown. However, both species are likely to dissolve 

in groundwater and remain mobile. 

5.3.1.4. Manganese 

Manganese is reported at a concentration of 7,000J p.g/L, about 33 times the background criterion in 

groundwater, in B408, and at concentrations from one to ten times background in five other wells. The 

distribution of these results does not indicate that there is a manganese-contaminated groundwater plume 

migrating across the site. Manganese was not detected in surface and subsurface soils at concentrations 

above background, indicating that conditions in the subsurface do not promote manganese precipitating 

from solution. It is likely, therefore, that manganese in groundwater will continue to migrate and be 

subject to dilution over time. 
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5.3.1.5. Nickel 

Nickel is reported in water samples from monitoring well W399 and borehole B408. The highest 

concentration was detected at W399, at 394 p.g/L (31.S feet BGS). The concentration at B408 was 322 

p.g!L (37.1 feet BGS). Both of these results are greater than twice the background criterion for nickel 

(1S2.46 p.g/L). Nickel was detected only once above background in soil, at location AH (41.90 mg/kg). 

There were no detects above background in the seeps or in subsurface soils. These findings suggest the 

source of nickel is not on the surface of the New Property and that nickel is unlikely to precipitate from 

solution in subsurface conditions. Nickel's likely fate at the New Property is to continue to migrate in 

groundwater and be diluted over time. 

5.3.2. Organic Compounds 

Four P AH compounds (benzo( a)pyrene, benzo(b )fluoranthene, dibenzo(a,h)fluoranthene, and indeno( 1 ,2,3-

cd)pyrene are identified as human health COCs in Section 6. Benzo(a)pyrene is discussed in this section 

as a representative compound because more is known about its environmental behavior than any other 

PAH . 

5.3.2.1. Benzo(a)pyrene 

Benzo(a)pyrene is present in surface soils at W399, B401, W402, 8404, and in sediment samples from 

S004, S009, S014, SOlS, S017, SOlS, S019, S021, and S026. Concentrations range from 42Jto 2500 

JLg/kg, with the maximum value detected at SOlS. It was not detected above background in the 

, subsurface soils. The distribution of these detections indicates no clear pattern. However, seven of the 

13 soil occurrences are located along the main ephemeral stream network that flows westward across the 

southern half of the New Property. No single source of the compound is evident from the distribution, 

however. The likely fate of benzo(a)pyrene in the surface soils of the New Property is microbial 

breakdown into more elementary compounds. Specifically, microbes convert benzo(a)pyrene through a 

series of processes (such as substitution, hydrolysis, and epoxidation) to dihydroxy epoxides. It is these 

dihydroxy epoxides that are believed to be the actual carcinogens formed by metabolism of P AHs 

(Morrison et al. 1983 ) . 
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5.3.3. Radionuc::Iides 

Am~241 is present in groundwater at monitoring wells 0320, W400, W402, and soi1 boring B408, as well 

as seeps 617, 619, 621, and 623. Concentrations range from 0.15 to 0.471 pCi/L. The maximum value 

was detected at B408. Am-241 was not detected in soils or sediments. The occurrences in groundwater 

are south-southwest of the Area l arm, except for W402, due west of the arm. In seeps, there is no 

apparent pattern of distribution for Am-241. The like1y fate of this element is continued transport in 

groundwater and surface water. 
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6. BASELINE RISK ASSESSMENT 

6.1. HUMAN HEALTH BASELINE RISK ASSESSMENT 

6.1.1. Introduction 

6.1.1.1. Objective of the Baseline Human Health Risk Assessment 

The baseline human health risk assessment evaluates current and future risks to human health from 

exposures to contaminants present at, or released from the New Property (the site). The focus of the risk 

assessment is to provide information necessary to justify action (or no action) at the New Property by 

sufficiently characterizing the contaminants, potential exposures and the potentially exposed population 

to determine what risks need to be mitigated. The human health risk assessment is a quantitative process 

that evaluates the potential noncancer and cancer health effects from long-term, low-level exposures to 

site-related contaminants. The results of the risk assessment are used, together with Applicable or 

Relevant and Appropriate Requirements (ARARs), to detennine the need for site remediation and, if 

remediation is warranted, to support the selection of appropriate remedial alternatives . 

6~1.1.2. Site Background 

The New Property is located immediately south of the OUS Operational Area. Section 1.2 of this report 

provides a more detailed description and history of the New Property. 

6.1.1.3. Methodology and Organization of the Section 

Methods used to characterize risk at the New Property are consistent with EPA methods for human health 

risk assessment as contained in the following guidance documents: 

• Risk Assessment Guidance for Superfund (RAGS): Human Health Evaluation Manual, 
Part A (EPA 1989a) 

• Exposure Factors Handbook (EPA 1989b) 
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• Human Health Evaluation Manual, Supplemental Guidance: Standard Default Exposure 
Factors (EPA 199la) 

• Dermal Exposure Assessment: Principles and Applications (EPA 1992b) 

• Guidelines for Exposure Assessment (EPA 1992c) 

• Risk Assessment Guidance for Superfund, Volume I, Human Health Evaluation Manual, 
Supplemental Guidance, Dermal Risk Assessment (EPA 1992d) 

• Superfund's Standard Default Exposure Factors for the Central Tendency and Reasonable 
Maximum Exposure, Preliminary Review Draft (EPA 1993b). 

Other pertinent guidance documents are referenced throughout the text. The baseline human health risk 

assessment is organized in accordance with RAGS (EPA 1989a), which specifies four steps: 

• Data Compilation and Evaluation (Section 6.1.2) 

• Exposure Assessment (Section 6.1.3) 

• Toxicity Assessment (Section 6.1.4) 

• Risk Characterization (Section 6.1.5) 

In addition to the above, the risk assessment will qualitatively discuss uncertainty associated with the risk 

estimates (Section 6.1.6) and will conclude with a summary of the results (Section 6.1.7). 

6.1.2. Data Compilation and Evaluation 

The first step in the risk assessment process is to gather and evaluate pertinent data on contaminants 

present in environmental media at the New Property. This section of the risk assessment focuses on the 

following elements: (1) overview of sample collection and analyses program and data quality assessment 

as it relates to the human health risk assessment, (2) comparison of site-related contaminant concentrations 

to background concentrations, and 3) data aggregation and selection of COPCs. 
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6.1.2.1. Environmental Media Considered and Data Availability 

Field investigations conducted for the New Property RI are detailed in Section 2.1 of this report. That 

section discusses sampling methods, sample locations, and the parameters for which the samples were 

analyzed. 

Environmental media that were evaluated include soil/sediment, seeps generated from groundwater along 

the northeastern boundary of the property and groundwater. Generally, samples were analyzed for VOCs, 

SVOCs, pesticides/PCBs, metals, common anions, TOC, and radionuclides (see Table Il.4). 

6.1.2.2. Data Quality Assessment 

Environmental data used in the human health risk assessment have been obtained from the OUS New 

Property Phase 1 Field Report (DOE 1994b), the OUS New Property Extended Phase 1 Field Report 

(DOE 1995a), the OU9 Regional Soils Investigation Report (DOE 1995c), and the OU9 Hydrogeologic 

Investigation: Groundwater Sweeps Report (DOE 1995b ). Samples were collected, analyzed, and have 

undergone QA/QC evaluation and data validation in accordance with the methods outlined in the OU9 

QAPjP (DOE 1993e) and the OUS QAPjP (DOE 1993d). 

6.1.2.3. Background Data Evaluation 

Background data are important in evaluating the nature and extent of site-related contamination. 

Background data collected from areas that are not believed to be influenced by the site are compared to 

onsite samples to determine if onsite concentrations are higher than background levels. Sections 4.1 and 

4.2 of this document outline the background data and the statistical methodology used to conduct the 

background comparison. 

The background data set includes soil and groundwater data. Background soil data were obtained from 

the OU9 Background Soils Investigation: Soil Chemistry Report (DOE 1994i). This report presents the 

resultS of sampling and analysis of background soil locations for soils within one mile of the Mound Plant. 

Soils were analyzed for metals, pesticides, PCBs, and radionuclides. No other organic compounds were 

included in the analysis for the background soil study. The background groundwater data were obtained 

from the OU9 Hydrogeologic Investigation: Groundwater Sweeps Report (DOE 1995b ). The methods 
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used to conduct the background evaluation, background concentration data, and sampling locations are 

provided in Sections 4.1 and 4.2 of this report. • 

For the comparison to background data, concentrations of onsite inorganic, pesticide, and radionuclide 

analytes were compared to the 95% UTL concentrations of the same analytes in background for soils and 

groundwater. The 95% UTL concentrations for soils were obtained from OU9 Background Soils 

Investigation: Soil Chemistry Report (DOE 1994i). For groundwater, the 95% UTL concentrations were 

determined using the same methodology as the soils and were obtained from OU9 Hydrogeologic 

Investigation: Groundwater Sweeps Report (DOE 1995b ). In the background data set, non-detected 

analytes were included in the data set at a concentration equal to one half of the detection limit. The data 

set was then evaluated for distribution (normal, lognormal, or nonparametric). Based on the distribution, 

the 95% UTL concentrations were calculated for each analyte in each medium. 

Inorganic, pesticide, and radionuclide compounds which did not exceed the background criteria were 

screened out of the New Property data set and were not considered further in the evaluation of COPCs. 

All detected organic analytes (except pesticides, as noted above) were included for evaluation ofCOPCs. 

The results of the background data evaluation including the analytes detected above the background 

criteria are discussed in Section 4.3. 

6.1.2.4. Data Aggregation 

Data aggregation refers to the manner in which sample data are combined in order to calculate summary 

statistics and estimated risk. For the New Property, all data have been aggregated as a single exposure 

unit. An exposure unit is a geographic area over which a receptor is likely to average his or her exposure 

(both spatially and temporally) and is defined based on observed or assumed patterns of behavior and 

nature and extent of contamination. The New Property was evaluated as a single exposure unit because 

potential human receptors would be expected to traverse the entire property in a random manner. 

6.1.2.5. Contaminants of Potential Concern 

According to RAGS (EPA 1989a), COPCs are "contaminants that are potentially site-related and whose 

data are of sufficient quality for use in the quantitative risk assessment." RAGS (EPA 1989a) states that 

contaminants can be eliminated from consideration if (a) detected infrequently, (b) only found in one 
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media or in low concentration, and (c) there is no reason to believe the chemicals are actually present (i.e., 

• may be sampling artifacts). For the New Property, the organic COPCs (excluding pesticides) include all 

compounds detected in more than 5% of the samples and with concentrations greater than five times the 

CRDL. For inorganics, pesticides, and radionuclides, the COPCs include all analytes that are detected 

above the 95% UTL background concentration and detected in more than 5% of the samples. 

• 

• 

RAGS specifies that further reduction in the number of contaminants is optional. Further reduction of 

inorganic analytes was performed based on the classification of the compound as an essential nutrient. 

According to RAGS (EPA 1989a): 

"Contaminants that are (1) essential human nutrients, (2) present at low concentrations 

(i.e., only slightly elevated above naturally occurring levels), and (3) toxic only at very 

high doses (i.e., much higher than those that could be associated with contact at the site) 

need not be considered further in the quantitative risk assessment." 

Calcium, iron, magnesium, potassium, and sodium are considered essential nutrients to humans. These 

compounds were detected onsite at levels slightly elevated above background and are toxic only at very 

high doses. Concentrations of these compounds in onsite media would not be expected to result in intakes 

associated with a toxic response. Therefore, these compounds were eliminated as COPCs for the site. 

A list of the COPCs by medium is presented in Table VI-1.1. 

6.1.3. Exposure Assessment 

This section evaluates the potential for human exposure to contaminants at the site. The exposure 

assessment estimates the type and magnitude of exposures to COPCs identified for the site. The results 

of the exposure assessment are combined with contaminant-specific toxicity information to 

characterize potential risks to human health. The exposure assessment consists of the following principal 

components: 

• Overview and characterization of exposure setting, 

• . Identification and characterization of exposure pathways, 
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Table VI-1.1. 
Contaminants of Potential Concern in Soil, Groundwater, and Seeps 

Page 1 of 3 

In organics 

Antimony 

Arsenic 

Bismuth 

Cadmium 

Cerium 

Lead 

Manganese 

Mercury 

Neodymium 

Selenium 

Thallium 

Tin 

Vanadium 

Zinc 
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Soil COPCs 

Organics Radionuclides 

Acenaphthylene Plutonium-238 

Acetone Radium-226 

Anthracene Thorium-228 
-

Benzo( a)anthracene Thorium-230 

Benzo( a)pyrene Thorium-232 

Benzo(b )fluoranthene Uranium-235 

Benzo(g,h,i)perylene 

Benzo(k)fluoranthene 

Benzoic Acid 

Carbazole 

alpha-Chlordane (") 
·-

Chrysene 

Di-n-butylphthalate 

Dibenzo(a,h)anthracene 

bis(2-Ethylhexyl)phthalate 

Fluoranthene 

Fluorene 

Indeno( 1 ,2,3-cd)pyrene 

Methylene Chloride 

Phenanthrene 

Pyrene 
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Table VI-1.1. 
Contaminants of Potential Concern in Soil, Groundwater, and Seeps 

Page 2 of 3 

In organics 

Aluminum 

Arsenic 

Bismuth 

Barium 

Beryllium 

Cadmium 

Chromium 

Cobalt 

Copper 

Lead 

Lithium 

Manganese 

Mercury 

Molybdenum 

Nickel 

Vandium 

Zinc 
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Groundwater COPCs 

Organics Radio nuclides 

Hexane Americium-241 

2,4,6-Trinitrotoluene Plutonium-239/240 

1 ,2-Dichloroethene Radium-226 

Trichloroethene Thorium-228 

Thorium-230 

Thorium-232 

Tritium 

Uranium-234 

Uranium-235 

Uranium-238 
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Table VI-1.1. 
Contaminants of Potential Concern in Soil, Groundwater, and Seeps 

Page 3 of 3 

Seep (surface water) COPCs 

lnorganics Orgimics Radionuclides 

Aluminum 1,3-Dintrobenzene Actinium-227 (b) 

Cobalt PElN Americium-241 (b) 

Copper Trichloroethene Strontium-90 (b) 

Silver 1 ,3,5-Trinitrobenzene Thorium-230 ~) 

Vandium Uranium-238 (b) 

a alpha-Chlordane is a COPC for exposures to surface soil (zero to two feet below ground surface), but is 
not a COPC for exposures to subsurface soil (two to 15 feet below ground surface). 

b Radionuclides met the criteria for COPCs; however, risk from radionuclides in seep surface water was not 
evaluated for the reasons discussed in Section 6.1.3.4. 
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• 

• 

• 

• Derivation of exposure point concentrations, and 

• Discussion of all exposure intake assumptions and exposure quantification . 

In accordance with EPA guidance (EPA 1993 b), the risk assessment has been conducted using a 

reasonable maximum exposure (RME) estimate (i.e., a high-end conservative estimate). EPA defines the 

RME estimate as "the maximum exposure that is reasonably expected to occur at a site" (EPA 1989a). 

RME estimates have been developed for environmental concentrations, as well as for input variables used 

in the exposure assessment equations to estimate chronic intake or dose. 

6.1.3.1. Overview and Characterization of Exposure Setting 

Conceptual Site Model 

The conceptual site model identifies the sources and types of environmental release and links these with 

receptors and activity patterns to determine the important pathways of human exposure (EPA 1989a). 

Figure 6.1.1 is a graphical depiction of the conceptual site model for human exposure pathways. It 

summarizes the exposure pathways that have been evaluated in the human health risk assessment under 

both current and future land use scenarios. 

Land Use Scenarios 

At the New Property, land use scenarios are based on the known current use and the anticipated future 

use of the property. Under current land use, a trespassing scenario with an adolescent receptor was 

evaluated. The New Property is currently fenced to restrict access. However, due to its location and 

surrounding land use (residential housing to the east), it is reasonable to assume that accessibility is 

possible and trespassing does occur. 

A future residential scenario has not been evaluated at the New Property due to preliminary plans currently 

underway to develop the land for commerciaVindustrial use. The future land use scenario assumes that 

the New Property will be developed for commercial or industrial purposes and would involve a full-time 

adult employee population onsite. In addition, the future use scenario includes an evaluation of a 

construction/excavation adult worker employed to develop the New Property for commercial and/or 
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industrial use. However, under the future use scenario, residential use of groundwater migrating off the 

• site boundaries has been evaluated for both children and adult receptors. The groundwater concentrations 

used. in this risk assessment are current site groundwater concentrations not groundwater concentrations 

obtained from modeling data to offsite locations. 

• 

• 

Potential Populations of Concern 

Under current land use, adolescent trespassers are the receptor group at potential risk of exposure to 

contaminants onsite. This group includes a 50 kilogram (kg) adolescent receptor (from 10 to 18 years in 

age). The adolescent receptor was chosen instead of a 15 kg child to more realistically reflect the age of 

individuals who would be expected to trespass onsite on a regular basis. Younger children would not be 

expected to be unattended for long periods of time and, due to the fence around the New Property, would 

not be able to readily gain access to the site. 

Under future land use, the receptor groups at potential risk of exposure are adult commercial/industrial 

workers and adult construction/excavation workers involved in development of the New Property. 

Commercial/industrial workers would be expected to be onsite during a typical work week (five days a 

week for 8 hours a day). Construction/excavation workers would be onsite during construction activities 

only. 

6.1.3.2. Exposure Pathways 

Exposure Pathways Under Current Land Use 

As mentioned previously, the receptor groups of concern under current land use are adolescent trespassers. 

These receptors may be exposed to contaminants in various media as follows: 

• Soils/Sediments- through ingestion, dermal contact, external radiation (radionuclides) and 

inhalation (suspended soil particulates or volatilization), and 

• Seeps - through dermal contact. 

Mound Plant, ER Program 
Draft Final 

OU5 New Property Remedial Investigation Report 
January 1996 

Baseline Risk Assessment 
Page 6-11 



Soils and sediments have been grouped together due to the nature of the sediments at the New Property. 

Future commerciaVindustrial or construction/excavation workers are unlikely to come into contact with • 

seeps while onsite. The drainage ditches which traverse the New Property have intermittent flow only 

during heavy rain events and are dry the majority of the time. A trespasser onsite would be expected to 

come into contact with sediments in these shallow ditches with the same frequency as they would for site 

soils. Therefore, the exposure assumptions for soils and sediments are the same and these media have 

been evaluated together. 

Seeps that occur intermittently along the northeast comer of the property have been sampled and analyzed. 

Future commerciaVindustrial or construction/excavation workers are unlikely to come into contact with 

seeps while onsite. Based on best professional judgement, it was determined that it would be unlikely for 

construction workers be exposed to seeps on a chronic (or even subchronic) basis because ( 1) the seeps 

areas have intermittent flow and are usually dry, (2) most of the seeps areas are located on slopes which 

are areas that would not be suitable for construction activities, and (3) construction workers using heavy 

equipment would not come into direct contact with the seeps. Trespassers may come in contact with the 

seeps while onsite. The frequency of these exposure periods is low. Therefore, the seep data is utilized 

in characterizing only the dermal contact risk tinder a current land use scenario for an adolescent 

trespasser. 

The groundwater pathway is not evaluated under current land use because onsite groundwater is not 

currently used as a source of drinking water. 

Foodchain exposures are not considered in the BRA. There are no produce, dairy, or beef exposures 

under current land use at the New Property. No hunting is permitted on the New Property; therefore, ·the 

ingestion of game has not been evaluated. 

Exposure Pathways Under Future Land Use 

The receptor groups of concern under future land use are commerciaVindustrial workers and 

construction/excavation workers (adults only). These receptors may be exposed to contaminants in 

soils/sediments through ingestion, dermal contact, external radiation (radionuclides) and inhalation 

(suspended soil particulates and volatilization). Additionally, there are no plans to install groundwater 
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wells for use for consumption of groundwater on New Property, thus eliminating the likelihood of worker 

• contact with groundwater. 

• 

• 

In addition, under the future land use scenario, offsite exposure to groundwater is included. In this 

scenario, it is assumed that groundwater from beneath the New ~roperty has migrated to an offsite 

residential receptor directly downgradient from the New Property. Under this assumption, exposure could 

occur through the dermal contact, inhalation, and ingestion pathways. 

Surface water was not evaluated under a future scenario due to flow present in the drainage ditches only 

during heavy rain events and the elimination of the drainage ditches during the conversion of the property 

to commercial and/or industrial use. 

6.1.3.3. Exposure Point Concentrations 

Exposure point concentrations are the concentrations of contaminants available to human receptors at the 

point of contact. Exposure point concentrations for the risk estimates are developed from appropriate 

sample data, which were aggregated as discussed in Section 6.l.2A, These concentrations have been 

calculated in accordance with EPA guidance (EPA 1992e and 1993b). 

The data were first tested to determine if they were normally or lognormally distributed. If the data were 

found to be normally distributed, the exposure point concentration for the RME estimate was calculated 

as the 95% upper confidence limit (UCL) on the arithmetic mean ofthe data, using the student's t-statistic. 

If the data were found to be lognormally distributed, the RME estimate was calculated as the 95% UCL 

using the H-statistic (EPA 1992c ). 

If the 95% UCL exceeded the maximum value observed at the site the maximum value was used as the 

RME exposure point concentration (whether the data were normally or lognormally distributed). ''Not 

detected" results were treated as one-half the limit of detection and included in the calculations of the 

mean and UCL values. Blind field duplicates were collected to assess variability in the sampling process. 

They· are used in the data quality assessment, but were not included in the calculation of the exposure 

point concentrations . 
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Soils/Sediments 

The soil sample data have been divided into different depths for analysis. Risk assessment generally 

focuses upon two soil depths: surface soils and subsurface soils. Surface and subsurface soils are 

evaluated separately because receptors are generally more likely to contact soils at the surface. 

Contaminants in subsurface soils would pose a higher risk if these soils were excavated and redistributed 

at the surface (e.g., during a construction project). Another reason surface soils were evaluated separately 

from subsurface soils is because the bulk of the contamination was primarily detected in one soil layer. 

In addition, averaging the surface and subsurface soil samples would under-represent exposures at the 

surface. If they are comparable, such averaging would have little or no effect on the exposure point 

concentrations. 

Under the current land use scenario, only surface soil data (zero to approximately two feet below the 

ground surface) were used to evaluate current exposures since trespassers would not come into contact 

with soils at depth. Under the future land use scenario, only surface soil data were evaluated for 

exposures to the industrial/commercial worker because workers would not come into contact with soils 

deeper than two feet. However, surface (0 to 2 feet) and subsurface soils (2 to approximately 15 feet 

below the ground surface) were evaluated for exposures associated with the construction/excavation worker 

scenario since excavation of subsurface soils would occur during development of the site. 

The exposure point concentrations used in the human health risk assessment are included in the data 

presentation tables for Appendix E. Also included in these tables are summary statistics for each 

contaminant in each medium. These statistics include frequency of detection, minimum and maximum 

concentrations, minimum and maximum detection limits, the mean concentration and the 95% UCL on 

the arithmetic mean. 

6.1.3.4. Human Intake Assumptions and Exposure Quantification 

This section presents the exposure equations and assumptions used in deriving contaminant-specific intake 

estimates for the populations and exposure pathways evaluated in the risk assessment. The use of the 

intake equations presented in this section is in accordance with methods presented by EPA in RAGS (EPA 

1989a) and Dermal Exposure Assessment: Principles and Applications (EPA 1992b). Exposure 
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assumptions have been developed to represent high-end RMEs. The exposure assumptions and 

• corresponding guidance or rationale used in this assessment are presented in Tables VI-1.2 and VI-1.3. 

• 

• 

There is a fundamental difference between exposures to chemical contaminants as compared to 

radionuclide contaminants. For chemicals, exposure generally refers to the intake (e.g., inhalation, 

ingestion, dermal exposure) of the chemical, expressed in units of milligrams per kilogram per day 

(mg/kg-day). For radionuclides, exposure can occur in two ways, internal and external. Internal exposure 

is similar to a chemical exposure (e.g. ingestion, inhalation), however, the exposure is in units of 

radioactivity rather than units of mass. External exposures can result from gamma or x-ray emitting 

radionuclides penetrating through the body and depositing in the tissue. This exposure is expressed as an 

absorbed dose. Dose is equal to the energy imparted to a unit mass of tissue. 

The approach to exposure assessment for chemical contaminants largely -applies to radionuclide 

contaminants. However, there are differences in the methods as follows: 

• 

• 

In addition to the ingestion, inhalation and direct contact pathways considered for 

chemical contaminants, external exposure to penetrating radiation is also evaluated for 

radionuclides; 

Radioactive daughters that contribute significantly to the radiation exposure are also 

evaluated in the radionuclide exposure assessment; and 

• Equations for estimating intake to radionuclide contaminants do not require use of body 

weight and averaging time. 

Oral and inhalation intakes are expressed as the amount of chemical at the exchange boundary (e.g., skin, 

lungs, intestine) that is available for absorption. These intakes are not equivalent to the absorbed dose 

(the amount of chemical actually absorbed into the blood stream). Dermal doses are estimates of absorbed 

dose, however, and this discrepancy is a source of uncertainty when comparing or combining dermal doses 

with Intakes from other exposure routes. All chemicals are assumed not to transform or degrade over the 

period of exposure . 
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Table VI-1.2. 
Mound New Property Hwnan Health Risk Assessment 

Exposure Assumptions For Current Land Use 

Pathway Parameter Units Adolescent Trespasser 

General 
Body weight kg 

Exposure Duration years 
Averaging time - noncancer days 

Averaging time - cancer days 

Soil/Sediment 
Ingestion Ingestion rate mglday 

Exposure frequency days/year 
- Units conversion kglmg 

Soil/Sediment 
Dermal Contact Skin surface area available cm2/day 

Soil-to-skin adherence factor mglcm2 

Dermal Absorption factor none 
Exposure frequency days/year 

Units conversion kglmg 

Soil/Sediment 
External Radiation Exposure frequency days/year 

Exposure time hrslhrs 
Gamma sheilding factor none 

Soils/Sediment 
Fugitive Dust Inhalation Inhalation rate m3/hour 

Particulate emission factor mJ/kg 
Exposure frequency days/year 

Exposure time hrslday 

Surface Water (Seeps) 
Dermal Contact Skin surface area available cm2/day 

Permeability Coefficient em/hour 
Event Frequency events/day 

Exposure frequency days/year 
Units conversion Ucm3 

Air 
Inhalation of Vapors Inhalation rate m3/day 

Exposure frequency days/year 

a - EPA, 1989b, Exposure Factors Handbook, value for adolescents ages 10 - 18 years 
b - Exposure during ages 10 -18 years 

50 
8 

2920 
25550 

100 
52 

l.OOE-06 

4600 
I 

chemical-specific 
52 

l.OOE-06 

52 
4/24 

0 

0.833 
4.63E+09 

52 
4 

4600 
chemical-specific 

1 
10 

l.OOE-03 

20 
52 

c- Averaging time (noncancer) =exposure duration x exposure frequency, averaging time (cancer)= 70 yrs x 365 dlyr 
d- EPA. 1991a, Human Health Evaluation Manual, Supplemental Guidance: "Standard Default Exposure Factors," 
OSWER Directive 9285.6-03 
e- Assumes exposure occurs 2 days/week, 26 weekslyr (warm weather months) 
f- EPA, 1992b, Dermal Exposure Assessment; for skin surface area available during soil, sediment 
and surface water dermal contact, assumes 25% of total body surface area is exposed; permeability 
coefficients are from EPA, 1992f. 
g- Guidance provided by OEPA 
h - Assumes exposure occurs 4 hrslday 
i - Assumes open space, no reduction from shielding 
j- EPA, 1991b, default value from Human Health Evaluation Manual, Part B 
k - Assumes exposure to seeps occurs I hour/day 
I - Assumes exposure to intermittent seeps occurs 10 days/yr 
- = No reference 

Reference 

a 
b 
c 
c 

d 
e 
-

f 
f 
g 
e 
-

e 
h 
g 

d 
j 
e 
g 

f 
f 
k 
I 

-

d 
e 
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ExPOSure Pathway 

General 

Soil/Sediment 
Ingestion 

Soil/Sediment 
Dermal Contact 

Soil/Sediment 
External Radiation 

Soils/Sediment 
Inhalation of Fugitive Dust 

Surface Water (Seeps) 
Dermal Contact 

Air 
Inhalation Vapors 

Groundwater 
Ingestion 

Parameter 

Body weight 
Exposure Duration 
Exposure frequency 

Averaging time - noncancer 
Averaging time - cancer 

Ingestion rate 
Units conversion 

Skin surface area available 
Soil-to-skin adherence factor 

Dermal Absorption factor 
Units conversion 

Exposure time 
Gamma Shielding factor 

Inhalation rate 
Particulate emission factor 

Exposure time 

Skin surface area available 
Permeability Coefficient 

Event Frequency 
Units conversion 

Inhalation rate 
Fraction of day exposed 

Ingestion rate 

• 
Table VI-1.3. 

Mound New Property Bu~ Health Risk Assessment 
Exposure Amlmptlons For Future Land Use 

a 41:."" .a va-

Comnierdalllndustrial 
Units Worker Reference 

kg 70 b 
years 25 b 

days/year 250 b 
days 9125 d 
days 25550 d 

mglday 50 b 
kglmg I.OOE-06 . 

cm2/day 5800 e 
mglcm2 I e 

none chemical-specific f 
kglmg I.OOE-06 . 

hrslbrs 8/24 g 
none 0 h 

m3/hr 0.833 b 
m3/kg 4.63Et{)9 i 

hrs/day 8 g 

cm2/day NA . 
em/hour NA e 

events/day NA . 
Ucm3 NA . 

m3/day 20 b 
none 0.33 g 

Uday NA . 

• 
~xc:avatlon Off-site 

Worker Reference Resident( a) Reference 

70 b 70/15 b 
0.5 c 30/6 b 
250 b 350 b 
183 d 10950/2190 d 

25550 d 25550 d 

480 .. b NA . 
I.OOE-06 . NA -

5800 e NA -
I e NA . 

chemical-specific f NA . 
I.OOE-06 . NA . 

8/24 g NA . 
0 h NA . 

0.833 b NA . 
4.63Et{)9 i NA . 

8 g 

NA . NA . 
NA e NA . 
NA . NA . 
NA . NA . 

20 b NA . 
0.33 g NA . 

NA . 2/1 b/i 
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ExPOSure Pathway Parameter 

Groundwater 
Dermal Contact S!tin surface area available 

(Showering) Permeability Coefficient 
Event Frequency 
Units conversion 

Groundwater 
Inhalation Airborne Chemicals Inhalation rate 

(Showering) Exposure time 

NA- Not Applicable 
a - Parameters provided for adult and child (adult/child) 

Table VI-1.3. 
Mound New Propertj Human Health Risk Assessment 
· Exposure Assumptiom For Future Land Use 

-- -----
Commerdai/Industrial 

Units Worker Referenc:e 

cm2/day NA . 
em/hour NA e 

events/day NA -
Ucm3 NA 

of/day NA 
hour/day NA -

Excavation 
Worker 

NA 
NA 
NA 
NA 

NA 
NA 

b- EPA, 1991a. Human Health Evaluation Manual, Supplemental Guidance: "Standard Default E~<posure Factors," OSWER Directive 9285.6-03 
c - Assumes a 6-month excavation project 
d- Averaging time (noncancer) =exposure duration x exposure frequency, avemging time (cancer)= 70 yrs x 365 days/yr 
e- EPA, 1992b, Dermal Exposure Assessment; for s!tin surface area available during soil, sediment and surface water dermal contact, 

assumes 25% of total body surface area is exposed; permeability coceficients are from EPA, t992f 
f- Guidance provided by OEPA 
g • Assumes 8 hour work day 
h - Assumes open space, no reduction from shielding 
i- EPA, 199lb, default value from Human Health Evaluation Manual, Part B 
-= No reference 

• • 

Off-site 
Reference Resident( a) Referenc:e 

. 2oooon600 e 
e chemical-specific . 

I . I e 
. l.OOE-03 -

- 15 b 
. 0.25 e . 
-

• 



• 

• 

• 

Exposure to Soils/Sediments 

SoiVsediment ingestion exposures have been evaluated for trespassers under current land use and workers 

under the future land use scenario. Intake estimates for the chemical contaminants in the soiVsediment 

ingestion pathway are estimated by means of the following equation: 

c so X IR X Fl X EF X ED X CF 
Intake (mgfkg-day) = BW x AT 

where: 

Cso = Contaminant concentration in soiVsediment (mg/kg) 

IR Ingestion rate (mglday) 

Fl Fraction ingested from contaminated source (1.0) (unitless) 

EF = Exposure frequency (days/year) 

ED = Exposure duration (years) 

CF = Conversion factor (1 o~ kglmg) 

BW Body weight (kg) 

AT = Averaging time for noncancer or cancer effects (days) 

Radionuclide intake estimates for the soiVsediment ingestion pathway are estimated by means of the 

following equation: 

where: 

Cso 

IR 

Fl 

EF 

ED 

CF 

= 

= 

= 

= 

= 

= 

Intake (pCi) = C50 x IR x Fl x EF xED x CF 

Radiological activity in soiVsediment (pCi/g) 

Ingestion rate (mglday) 

Fraction ingested from contaminated source (1.0) (unitless) 

Exposure frequency (days/year) 

Exposure duration (years) 

Conversion factor (I o-3 glmg) 

Dermal exposure is assumed to occur simultaneously with incidental ingestion exposure. SoiVsediment 

dermal exposures have been evaluated for trespassers and workers under current and future land use . 
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Absorbed dose estimates for chemical contaminants in the dermal pathway are calculated by means of the 

following equation: 

C50 x SA x AF x ABS x EF x ED x CF 
Absorbed Dose (mg/kg-day) = ____;:,;:....._ __________ _ 

BWxAT 

where: 

Cso = Chemical concentration in soiVsediment (mglkg) 

SA Skin surface area available for contact (cm2/day) 

AF = Soil to skin adherence factor (I) (mglcm2
) 

ABS = Dermal absorption factor (unitless) 

EF Exposure frequency (days/year) 

ED Exposure duration (years) 

CF = Conversion factor ( 1 o~ kglmg) 

BW = Body weight (kg) 

AT = Averaging time for noncancer or cancer effects (days) 

Exposure to external radiation from radionuclides in soils/sediments was calculated using the following 

equation: 

where: 

Cso 

ED 

Te 

Se 

= 

= 

= 

Absorbed Dose (pCi/g of soilfyr) = C50 x ED x Te x (1-Se) 

Radionuclide activity in soiVsediment (pCi/g) 

Exposure duration (years) 

Gamma exposure time factor (unitless) 

Sheilding factor (unitless) 

Unlike inhalation, ingestion, and dermal exposure, the external radiation exposure term is defined as an 

equivalent radionuclide concentration in soiVsediment that an onsite receptor would be exposed to for a 

particular exposure duration. This exposure term is adjusted for exposure time and shielding. For the 

New Property human health risk assessment, it was assumed that there is no shielding to external radiation. 

In addition, the receptor is assumed to be exposed to external radiation at every moment during the 

exposure duration period. These assumptions provide for a conservative estimate of external radiation exposure . 
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Intake of soil/sediment (fugitive dust) via inhalation has been evaluated for trespassers (current land use), 

• and commercial/industrial and construction/excavation workers (future land use). The intake equation for 

chemical contaminants is as follows: 

• 

• 

where: 

Cso 

IR 

ET 

EF 

ED 

PEF 

BW 

AT 

Cso x IR x ET x EF x ED 
Intake (mgfkg-day) = PEF x BW x AT 

Contaminant concentration in soil/sediment (mg/kg) 

= Inhalation rate (m3/hr) 

= Exposure time (hrs/day) 

= Exposure frequency (days/year) 

= Exposure duration (years) 

= Particulate emission factor (4.63 x 109 m3/kg, EPA default value) 

Body weight (kg) 

= Averaging time for noncancer or cancer effects (days) 

The intake equation for inhalation of radionuclide contaminants in fugitive dust is as follows: 

where: 

Cso 

IR = 
ET = 
EF 

ED = 
PEF = 

C~0 x IR x ET x EF x ED 
Intake (pCi) = PEF 

Radiological activity in soil/sediment (pCi/g) 

Inhalation rate (m3Jhr) 

Exposure time (hrs/day) 

Exposure frequency (days/year) 

Exposure duration (years) 

Particulate emission factor (4.63 x 106 m3/kg, EPA default value) 

In the above equations, a particulate emission factor (PEF) is used. This factor relates the concentration 

of the contaminant in soil/sediment to the concentration of respirable particles in the air from fugitive dust 

emissions. These emissions result from wind erosion. The default value of 4.63 x 109 m3/kg was taken 

from RAGS, Volume I, Part B (EPA 1991b) and represents a surface with unlimited erosion potential . 
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The intake for chemicals based on inhalation of soil particulates for an excavation worker under the future 

land use scenario was calculated as follows: 

where: 

Cso = 

DL = 

IR = 

ET = 

EF = 

ED = 

BW 

AT = 

C50 x DL x IR x ET x EF x ED 
m~(mg~g-~) =-=-----------------

BWxAT 

Contaminant concentration in soil/sediment (mglkg) 

Dust loading factor (4 x 10-7 kg soil/m3
) 

Inhalation rate (m3/hr) 

Exposure time (hrs/day) 

Exposure frequency (days/year) 

Exposure duration (years) 

Body weight (kg) 

Averaging time for non cancer or cancer effects (days) 

The intake for radionuclides based on inhalation of soil particulates for an excavation worker under the 

future land use scenario was calculated as follows: 

Intake (pCi) = C50 x DL x IR x ET x EF x ED 

where: 

Cso Radiological activity in soil/sediment (pCi/g) 

DL = Dust loading factor ( 4 x I 04 g soil/m3
) 

IR Inhalation rate (m3/hr) 

ET = Exposure time (hrs/day) 

EF = Exposure frequency (days/year) 

ED EXposure duration (years) 

The above equations utilize a dust loading factor based on typical construction site activity (DOE 1983). 

Use ofthis factor assumes greater dust generation from construction/traffic associated with soil excavation 

activities. 

Volatilization of chemical contaminants from soils/sediments may result in exposures via inhalation for 

• 

• 

trespassers and workers under both current and future land use scenarios. The intake equation is as 

follows: ·· - • 
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• 
where: 

Cso 

IR 

ET 

EF 

ED 

VF 

BW 

AT 

= 

= 

= 

= 

= 

= 

Cso x IR x ET x EF xED 
Intake (mgfkg-day) = ----=-==----------

VF X BW X AT 

Contaminant concentration in soil/sediment (mglkg) 

Inhalation rate (m3/hr) 

Exposure time (hrs/day) 

Exposure frequency (days/year) 

Exposure duration (years) 

Volatilization factor (chemical-specific) 

Body weight (kg) 

Averaging time for noncancer or cancer effects (days) 

In the above equation, a volatilization factor (VF) is used. The VF relates the concentration of the 

contaminant in soil/sediment to the concentration ofthe volatilized contaminant in the air. Use ofthe VF 

in the above equation assumes that the contaminant concentration in the soil/sediment is homogeneous 

from the soil surface to the depth of concern and that the contaminated material is not covered by 

• contaminant-free material. These assumptions result in a conservative estimate for volatile exposures. 

• 

The VF was established as part of the Hwang and Falco model cited in and utilized in RAGS, Volume 

I, Part B (EPA 1991b). Due to varying soil types on the New Property, default values presented in 

RAGS, Volume I, Part B (EPA 1991b) were used to calculate VFs for volatile compounds. 

Radioactive decay of Ra-226 results in emissions of inert, gaseous isotopes of radon (i.e., Radon-222). 

Ra-226 was detected in soil/sediment onsite and may result in exposures to radon via inhalation for 

trespassers and workers under both current and future land use scenarios. The intake equation for 

inhalation of radon produced by radioactive decay of Ra-226 is as follows: 

where: 

Cso 

IR = 

ET = 

EF = 

Mound Plant, ER Program 
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Cso x IR x ET x EF x ED 
Intake (pCz) = ---"-'=-----------

VF 

Radiological activity of Ra-226 in soil/sediment (pCi/g) 

Inhalation rate (m3/hr) 

Exposure time (hrs/day) 

Exposure frequency (days/year) 
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ED 

VF 

Exposure duration (years) 

Volatilization factor (8 m3/kg default value for Ra-226) 

This pathway was evaluated due to the presence of Ra-226 in soil/sediment. RAGS, Volume I, Part B 

(EPA 1991 b) recommends using the default VF of 8 m3 /kg when calculating the intake of radon isotopes 

produced by radioactive decay of Ra-226. 

Exposure to Seeps 

Only dermal contact exposure to seeps has been considered as a likely exposure pathway at the site. 

Dermal contact with chemical contaminants present in seeps is calculated according to the following 

equation: 

Dermal Absorbed Dose (mgfkg-day) = 
DAevent X SA X EV X ED X EF 

BWxAT 

where: 

DAevent = 
SA = 
EV = 
EF = 
ED 

BW = 
AT = 

Absorbed dose per event in water (mglcm2-event) 

Skin surface area available for contact (cm2
) 

Event frequency (events/day) 

Exposure frequency (days/year) 

Exposure duration (years) 

Body weight (kg) 

Averaging time for noncancer or cancer effects (days) 

For inorganics, DAevent (mg/cm2-event) is calculated as follows: 

where: 

Daevent = 
= 
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Permeability coefficient from water (em/hour) 
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• 

• 

• 

= 

teveut = 

Concentration of chemical in water mglcm3
) (Note: mglcm3= 10-3 X mg/L) 

Duration of event (hour/event) 

For organics, DAeveur (mglcm2-event) is calculated as follows: 

where: 

Daevent = 

~ = 

cw --
tevent -
B. = 

t• = 

t 

7t-

+ 2 , ( 1 + 3B) ] 
1 + B 

Dose absorbed per unit area per event (mglcm2-event) 

Permeability coefficient from water (em/hour) 

Concentration of chemical in water (mglcm3
) (Note: mglcm3= 10-3 X mg/L) 

Duration of event (hour/event) 

Chemical-specific constant reflecting the partitioning properties (dimensionless) 

Chemical-specific time to reach steady-state (hour) 

Lag time (hour) 

Constant (3 _141 59) 

Values and equations for ~, t•, t, and B can be found in Chapter 5 of Dermal Exposure Assessment: 

Principles and Applications (EPA 1992b ). 

Penetrating radiation from radionuclides in seep water was not evaluated because of the types of 

radionuclides detected in seeps and their low concentrations. 

Exposure to Groundwater 

Under the future use scenario, adults and children are assumed to be exposed to unfiltered groundwater 

which has migrated offsite. Intake estimates for groundwater ingestion for chemical contaminants are 

calculated as follows: 
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where: 

CGw 

IR 

EF = 

ED = 

BW = 

AT = 

CGW X IR X EF X ED 
Intake (mg/kg-day) = ----=..:.:..__ ____ _ 

BWxAT 

Contaminant concentration in groundwater (mg/L) 

Ingestion rate (Liday) 

Exposure frequency (days/year) 

Exposure duration (years) 

Body weight (kg) 

Averaging time for noncancer or cancer effects (days) 

Intake estimates for groundwater ingestion for radionuclide contaminants are calculated as follows: 

Intake (pCI) = CGW X IR X EF X ED 

where: 

CGw = Radiological activity in groundwater (pCi!L) 

IR = Ingestion rate (L/day) 

EF = Exposure frequency (days/year) 

ED = Exposure duration (years) 

Dermal exposure to groundwater has also been evaluated for the residential scenario. The equation for 

dermal exposure is as follows: 

Dermal Absorbed Dose (mg/kg-day) 
DAewnt X SA X EV X ED X EF 

BWxAT 

where: 

DAevent = 
SA 

EV 

EF = 
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Absorbed dose per event in water (mg/cm2-event) 

Skin surface area available for contact ( cm2
) 

Event frequency (events/day) 

Exposure frequency (days/year) 
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• 

ED = 
BW = 

AT = 

Exposure duration (years) 

Body weight (kg) 

Averaging time for noncancer or cancer effects (days) 

For inorganics, DAevent {mg/cm2-event) is calculated as follows: 

where: 

Daevent = Dose absorbed per unit area per event {mg/cm2-event) 

Permeability coefficient from water (em/hour) 

Concentration of chemical in water (mglcm3
) (Note: mg/cm3= 10-3 X mg/L) 

Duration of event (hour/event) 

For organics, DAevent {mg/cm2-event) is calculated as follows: 

t event + 2 't ( 1 + 3B) ] 
l+B l+B 

where: 

Daevent = Dose absorbed per unit area per event (mg/cm2-event) 

~ Permeability coefficient from water (em/hour) 

cw = Concentration of chemical in water {mg/cm3
) (Note: mg/cm3= 10-3 X mg/L) 

tevent Duration of event (hour/event) 

B = Chemical-specific constant reflecting the partitioning properties (dimensionless) 

t* = Chemical-specific time to reach steady-state (hour) 

't = Lag time (hour) 

1t = Constant (3.14159) 
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Values and equations for ~. t*, t, and B can be found in Chapter 5 of Dermal Exposure Assessment: 

Principles and Applications (EPA 1992b ). • 

Inhalation of volatiles present in groundwater is also evaluated for general water use in a household. 

Intake estimates for inhalation of groundwater are calculated as follows: 

where: 

CGw 

K 

IR 

ET 

EF 

ED 

BW 

AT 

CGW X K X IR X ET X EF X ED 
Intake (mgfkg-day) = BW x AT 

= Contaminant concentration in groundwater (mg!L) 

= Volatilization factor (unitless) (Andelman 1990) 

Inhalation rate (m3/hour) 

Exposure time (hours/day) 

Exposure frequency (days/year) 

Exposure duration (years) 

= Body weight (kg) 

= Averaging time for noncancer or ce!lcer effects (days) 

Exposure from indoor inhalation of volatiles is assumed to be relevant only for chemicals that easily 

volatilize. Therefore, the inhalation of volatiles pathway is applicable only to a chemical with a Henry's 

law constant of greater than 1 x 1 o·s atmospheres per mole per cubic meter and a molecular weight of less 

than 200 grams per mole. In the above equation a default volatilization constant (K) of 0.005 x 1000 

Llm3 is used to define the relationship between the concentration of a contaminant in household water and 

the average concentration of the volatilized contaminant in air. The K constant was derived from the 

Andelman model cited in RAGS, Volume I, Part B (EPA 1991b). 

Penetrating radiation from radionuclides in groundwater was not evaluated because of the types of 

radionuclides detected in groundwater and their low concentrations. 

6.1.4,_ Toxicity Assessment 

The objectives of the toxicity assessment are to evaluate the toxicity of the compounds under investigation, 

and to identify and select toxicological values for use in evaluating the significance of the exposure. The 

EPA recommends evaluating two general toxicological endpoints; cancer and noncancer. 

Mound Plant, ER Program 
Draft Final 

OU5 New Property Remedial Investigation Report 
January 1996 

Baseline Risk Assessment 
Page 6-28 

• 

• 



• 

• 

• 

In assessing the potential for noncancer health effects, EPA assumes that there is a threshold below which 

there are no adverse toxic effects. EPA derives and publishes reference doses (RIDs) and reference 

concentrations (RfCs) for use in evaluating adverse noncarcinogenic effects. These are estimates (with 

uncertainty spanning one to three orders of magnitude) of daily human exposures, including sensitive 

subpopulations, that may go without appreciable deleterious effects during a lifetime (EPA 1989a). EPA 

derives RIDs and RfCs based on estimates of the no-observable-adverse-effect level (NOAEL) or lowest

observable-adverse-effect level (LOAEL) in humans or test animals. 

Carcinogenesis, however, is generally thought to be a phenomenon for which the presumption of threshold 

effects is inappropriate (EPA 1989a). For example, an extremely low level of exposure to a carcinogen 

may result in chromosomal or enzyme changes leading to cellular proliferation associated with cancer. 

EPA does not therefore estimate an effects threshold for this class of chemicals. EPA uses a two-part 

evaluation in which the subject chemical is first assigned a weight-of-evidence classification (Table VI-

1.4), and then a cancer potency (slope factor) is calculated. The slope factor is a plausible upper-bound 

estimate of the slope of the dose-response curve. In risk assessment, the cancer slope (potency) factor is 

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

The units of the cancer slope factor are in units of inverse dose, or (mg/kg/day}"1 
• 

For the assessment of human health risk of exposure to chemicals at the New Property, the following 

toxicity values are of principal importance: 

• RIDs for oral exposure - acceptable intake values for chronic exposure (noncarcinogenic 
effects), 

• RfCs for inhalation exposure - acceptable intake values for chronic exposure 
(noncarcinogenic effects}, 

• Carcinogenic slope factors for oral exposure, and 

• Carcinogenic slope factors for the inhalation route. 

The primary sources of information for these data are the EPA Integrated Risk Information System (IRIS) 

data base (EPA 1994a). IRIS is a computer-housed catalog of EPA risk assessment and risk management 

information for chemical substances. Data in the IRIS system are regularly reviewed and updated 

monthly. If toxicity measures are not available on IRIS, EPA recommends use of the EPA Office of 
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rable VI-~.4. To~iclty Values for ln~estion and Inhalation Pathways 

OS:: (Page 1 of 3) j;l 0 
:::>§ 
'TJI:I- I I NONCARCINOGENS I CARCINOGENS• 
~- ::g -_a 

Oral Route lnhal.a1ion Route Oral Route lnhal.a1ion Route EPA Weigh!- 1 Slope Factor Slope Factor Slope Factor 

trl RID" RID" Slope Factor Slope Factor of-Evidence Ingestion Palhway lnhalalion Pathway Ground Surface 
~ 

~ 
COMPOUND lmglkglday) Source (mglkglday) Source (mglkglday)"1 Source (mglkglday)"1 Source Classifocatlon (Risk/pCi) (Risk/Jl(:i) (Risklyr I''" pCi/g) 

INORGANICS 
OQ 
j;l Aluminum 
a Antimony 14.00&04 

Anemic 3.00&04 c -- -- I l.SOB+OO e S.OOJW'I d [A) 

Bismuth 

Cadmium (food) II.OOE-03 c -- --
I 

-- -- -- -- [BI) 

0 Cadmium (water) S.OOE-04 c -- -- -- -- -- -- [BIJ 
c:: Cerium VI 

z Chromium (VI) I S.OOE-03 c -- -- I -- -- 4.10Bt01 d )A) 
n 

Cobalt :E 
41 Copper 3.70E-02 dj -- -- -- -- -- -- [D) 
0 Lead -- f -- -- -- -- -- -- [B2) 
iil 

..... ~ Manganese (food) 1.40E-OI c 1.43E-OS c -- -- -- -- [D) 

~ ~ Manganese (water) S.OOE-03 c 1.43E-OS c -- -- -- -- [D) 

Iii n Men:ury 3.00&04 d 8.S7E-OS d -- -- -- -- [D) 

~ ~ Molybdenum S.OOE-03 
Q.. 

- &' 10- Neodymium 

~5' Nickel 
12.00E-02 

c,i 
< Selenium S.OOE-03 c -- --

I 

-- -- -- -- [D) n 
"' ~· Silver S.OOE-03 c -- -- -- -- -- -- [D) 

"' Tin 6· 
::I Thallium 

18.00E-OS 
c -- -- I -- -- -- -- [D) 

~ Vanadium 7.00E-03 d 
'0 Zinc 3.00E-OI c,i -- -- I -- -- -- -- [D) 0 
::l 

ORGANICS 

Acenapbthylene 3.00E-02 8 -- -- -- -- -- -- [D) 

Acetone I.OOE-01 c -- -- -- -- .. -- [D) 

~ 
Anthracene 3.00E-OI c -- -- -- -- -- -- [D) 

e: Benzo(a)anthtl!Cene 3.00E-02 8 -- -- 7.30E-OI b -- -- [B2) 
n 

Benzo(a)pyrene 3.00E-02 7.30B+OO [B2) 5- 8 -- -- c -- --
n Benzo(b)fluoranthene 3.00E-02 8 -- -- 7.30E-OI b -- -- [B2) 

~ Benzo(8.hJ)perylene J.OOE-02 8 -- -- -- -- -- -- [D) 

~ Benm(k)fluoranthene 3.00E-02 8 -- -- 7.30E-02 b -- -- [B2) 

~~ BenwicAcid 4.00B+OO c -- -- -- -- -- -- [D) 

"' "' OQ n Bis(2-ethylhexyl)phthalate 2.00E-02 c -- -- 1.40E-02 c -- -- [B2) 
n "' "' Butyl benzyl phlbalate 2.00E-01 9'~ c -- -- -- -- -- -- [C) 

.... ::I Cart>azole -- -- -- -- 2.00E-02 c -- -- [B2J o ... 
alpha.cblordane 

sene -- -- 7.30E-03 h -- -- B2 

• • • 



03; 

!I r:r., 
!2-li' 

ja 
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IIQ 

~ 
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• 
!COMPOUND 

ibe!Wl(a,h)llnthnlcene 

,2-Dicbloroetllene 

Di-n-butyl phthalale 

Fluornnthene 

Fluorene 

Heune 

lndellO( I ,2,3-<:d)pyrene 

Methylene Chloride 

Phenanthrene 

Pyrone 

Trichloroelllene 

EXPLOSIVES 

1.3-Dinluobenune 

Plri'N 

I ,3.5-Trinitroben"""" 

2,4,6-Trinitrotoluene 

Uranium 234 

Unmium235 

Uranium 238 

NONCARCINOGENS 

OrnlRout<: Inhalation Rout<: 

RIO' RID" 

3.005-02 8 -- .. I 
9.008-03 d 

LOOE-01 c .. -· 

I 
4.008-02 c .. .. 
4.008-02 c .. --
6.008-02 d S.71E-02 

3.00&02 8 ·- --
6.00&02 c 8.578-01 d 

3.00£.02 B .. .. 
3.005-02 c .. --

I 
1.00£.04 c 

.. 
S.OOE-OS c 

S.OOE-04 c -- ·- I 

• • 
Table VJ.J.4. (rontlnued) Toxidty Values for Ingestion and Inhalation Pathways 

g_e :z or 3) 

CARCINOGF.NS* 

OrnlRoute lnbalatioo Route EPA Wei&hl- Slope Factor Slope Facror Slope Factor 

Slope Factor Slope Fao:IOr of-Evidenc:e lnsestion Pathway lnhaWlon Pathway Ground Surface 

:mg/kg/day)"' Source Classl.flcatlon (Risk/pCi) (Risk/pCi) 

7.301!+00 h -· .. [82) 

-- .. .. -- !01 

-- .. ·- .. (OJ 
.. .. -- (OJ 

7.308-01 h .. .. [82) 

7.508-03 c .. .. [821 

·- ·- ·- .. (0) 

·- -- .. [DJ 

1.10&02 It 6.08-03 k 

3.008-02 • ·- -- ICJ 

I 
2.40£.10 3.20&08 4.90£.09 

1.20£.10 3.00£.09 1.208-08 

1.10£.12 7.70£.12 5.90£.06 

2.20£.10 3.908-08 2.80£.11 

2.30£.10 3.808-08 1.10E-11n.70E-11 

1.10£.11 7.708-08 s.soE-1o 
1.20£.11 2.80£.08 2.60£.11 

7.15£.14 

1.60£!.11 2.60&08 3.00£!.11 

1.60£!.11 2.SOE-08 2.40£!.07 

1.60£!.11 2.408-08 2.10£!.11 
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Table VI-1.4. (continued). Toxicity ya1ues fo~ !ngestion and 'nbalation Pathways (fage 3 of 3) 

Radionuclide slope factors are from HEAST, March 1994. 

a. RID: Reference dose. RfC: Reference concenlralion. 

b. Inhalation RICs have been conven.d to inhal3tion RIDs by multiplying by 20m'tday and dividing by 70 kg. 

c. EPA IRIS Data Base (December 1994). 

d. USEPA ORO Health Effecu Assessment SIIIIIIDlll}' Tables (HEAST) FY 1994 Annual (March 1994). 

e. The Of1ll unit risk for arsenic lw been proposed by EPA. The on! slope factor was calculated from the unit risk by assuming an ingestion of 2 Uoen of waoer per day by a 70 kg adult. 

f. EPA has not developed a reference dose for lead. EPA recommends use of the lead biokinetic model to estimaoe blood lead levels for the purposes of risk assessment. 

g. In the absence of toxicity dala, the RIDs for pyrene have been adopted for this compound. 

h. The cancer slope factor for this compound has been estimated by multiplying the cancer slope factor for benzo(a)pyrene by a relative pooency value (see table below). 

I. Values are for metals in the form of soluble salt>. 

j. The EPA Office of Drinking Waoer MCL of 1.3 mg/L lw been conven.d to intake estimaoe of 3.7&()2 mg/kg-<lay by assuming ingestion of 2 lioers of wBIOrfday by'a 70 kg aduh. 
t. The EPA Superfund Technical Support Cenoer provided the information in the Risk Autmnenllssue Paper for: Carcinogenicity llf/rJnntllionfor TrichWroethJient (TCE) (CASRN 79-()f-6) 

• 

PAH 
RELATIVE POTENCY OF PAlls 

Relative Potency (a) 

Benzo(a)pyrene I.OOE+OO 

Benzo(a)anthracene I.OOE-01 

Benzo(b)fluorantbene I.OOE-01 

Benzo(t)fluoranlhene I.OOE-02 

Cluysene I.OOE-03 

Dibenzo(a,h)anthracene I.OOE+OO 

lndeno( 1,2,3-<:d)pyrene I.OOE-01 

a. EPA 1993b. ProvisiDMIGuidtw:tforQuantitativtRisk 

Assessment of Polycyclic A.nmttltic Hydrocarbons. 

EPA/1100/R-931089. 

• • 



Research and Development (ORO) Health Effects Assessment Summary Tables (HEAST) (EPA 1994b) 

• as the second current source of information. 

• 

• 

The toxicity values for ingestion and inhalation pathways used in the human health risk assessment are 

presented in Table VI-1.4. Priority is given to the values obtained from the IRIS data base as they have 

been verified by the EPA RfD/RfC Work Group or the Carcinogen Risk Assessment Verification Endeavor 

(CRAVE) Work Group. 

Toxicity Values for Evaluating the Dermal Pathway 

Toxicity values are available only for the oral and inhalation pathways. In addition, the majority of these 

toxicity values are based on intake (i.e., administered dose) rather than an absorbed dose. Because the 

intake equation for the dermal contact pathway calculates absorbed dose (by incorporating a dermal 

absorption factor or a permeability coefficient), it is necessary to convert the administered dose toxicity 

value to an absorbed dose toxicity value in order to calculate risk. In RAGS, Part A (EPA 1989a), EPA 

states: 

"The output of the exposure assessment for dermal exposure is expressed as the amount 
of substance absorbed per kg body weight per day. It therefore may be necessary to 
derive an absorbed-dose toxicity value from an administered-dose ·toxicity value to 
compare with the exposure estimate". 

The adjustment of the oral administered-dose toxicity values requires sufficient data from the principal 

laboratory studies on oral absorption efficiency (i.e., gastrointestinal absorption factors) in the species of 

which the toxicity measures are based. Once these data have been identified, the adjustment of the 

toxicity value involves multiplying the administered dose toxicity value (i.e., the RID or slope factor) by 

the gastrointestinal absorption factor. 

The gastrointestinal absorption factors used in this assessment were obtained from the Agency for Toxic 

Substances and Disease Registry's (ATSDR) toxicological profiles and from other literature sources. A 

list of the toxicity values used to evaluate the dermal pathway, gastrointestinal absorption factors, dermal 

permeability coefficients, and dermal absorption factors used in this risk assessment is included in Table 

VI-1.5 . 
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NONCARCINOCENS 

Dennal Route 

Chronic RID • 

(mglkglday) 

COMPOUND 

INORGANICS 

Aluminum .. 

Antimony 8.01!-06 

Arsenic 1.21!-04 

Bismuth --
Cadmium (food) 1.01!-0S 

Csdmium (water) S.OOE-04 

Cerium --
Chromium (VI) I.OE-04 

Cobalt --
Copper I.IE-02 

Lead --
Manganese (food) 1.4E-01 

Manganese (water) 2.01!-04 

Mercury 3.0E-08 

Molybdenum 1.9E-03 

Neodymium ·-
Nickel 5.4E-03 

Selenium 2.2E-03 

Silver 9.01!-04 

Tin --
Thallium 1.2E-OS 

Vanadium 7.0E-OS 

Zinc 6.0E-02 

ORGANICS 

Acenaphthylene 9.3E-03 

Acetone 8.3E-02 

Anthracene l.JE-01 

Benzo(a)anthnl<:ene 3.0E-02 

Benzo(a)pytene 9.3E-03 

Benzo(b)Hunranthene 9.3E-03 

Benzo(g.hJ)perylene 9.3E-03 

Benzo(k)fluoranthene 9.31!-03 

Benzoic Acid 4.05+00 

Bis(2-ethylhexyl)phthalate 3.8E-03 

Butyl benzyl phthalate 2.0E-OI 

Carbazole --
alpha-Oilordane --
IChrysene 9.3E-03 

Table VI-1.5. Toxicity Values Used in Evaluation or Dennal Exposure ratbways 

-- -- -- _, 

I CARCINOGENS 

Dennal Route Gastrointeslinal Dennal Dennal Penneability 

Slope Factor • Absorption Factor Absorption Factor Coefficient 

(mglkglday)"t (uniUess) Source (uniUess) Source (em/hour) Source 

.. 0.10 c O.DI f I.OE-03 g 

.. 0.02 c 0.01 f I.OE-03 g 

3.75+00 0.41 c 0.01 f I.OE-03 g 

-- ·- -- -- -· -- --
-- O.DI c 0.01 • -- -· 
-- 1.00 d -- -- . I.OE-03 g 

.. -- -· -- -- -- -· 
-- 0.02 c 0.01 f I.OE-03 g 

-- 0.08 c 0.01 f I.OE-03 g 

-- 0.30 c 0.01 f I.OE-03 B 
.. O.IS c O.DI f I.OE-03 g 

-· 1.00 d 0.01 f .. --
-- 0.04 c -- -- I.OE-03 B 
.. O.OOOl c 0.01 f I.OE-03 B 

-- 0.38 c 0.01 f I.OE-03 B 

-- -- -- -- -- -- --
-- 0.27 c O.DI r I.OE-03 g 

-- 0.44 c O.DI f I.OE-03 g 

-- 0.18 c 0.01 r I.OE-03 g 

-- ·- -- .. -- -- --
-- O.IS c 0.01 r I.OE-03 g 

-- 0.01 c 0.01 f I.OE-03 g 

-- 0.20 c 0.01 r I.OE-03 g 

-- 0.31 c 0.1 r 1.9E-03 i 

-- 0.83 c 0.2S r 1.91!-03 i 

-- 0.76 c 0.1 r 1.9E-03 i 

7.3E-01 1.00 d 0.1 f 8.11!-01 h 

2.4Bt()l 0.31 c 0.1 r 1.25+00 h 

2.45+00 0.31 c 0.1 r 1.25+00 h 

-- 0.31 c 0.1 r 1.9E-03 i 

2.41!-01 0.31 c 0.1 r 1.91!-03 i 

-- 1.00 c 0.1 r 7.31!-03 h 

7.4E-02 0.19 c 0.1 r 3.3E-02 h 

.. 1.00 d 0.1 f S.9E-02 i 

2.0E-02 1.00 d 0.1 r .. --
·- 1.00 d 0.1 f 4.6E-02 h 

2.4E-02 0.31 c 0.1 f B.IE-01 h 

• • 
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Table VI-1.5. (continued) Toxicity Values Used in Evaluation of Dermal Exposure Pathways 

(P lof2) ,_- -- -- _, 

NONCARCINOGENS I CARCINOGENS 

Dermal Route DennaiRoute Gastrointeslinal Dermal Dermal Permeability 

Chronic RID • Slope Fa<:tor• Absorption Factor Absorption Factor Coefficient 

(mg/kg/day) (mg/kg/day)'1 (unidess) Source (unidess) Source (Cm/hoUJ') Source 

COMPOUND 

Dibenzo(a.h)anthracene 3.0E-02 7.3E+OO 1.00 d 0.1 f 2.7E+OO h 

1,2-Dichloroethene 9.001!-03 -- 1.00 d 0.2$ f I.OE-02 h 

Di-n-butyl phthal~ I.OE-01 -- 1.00 c 0.1 f 3.31!-02 h 

Auoranthene 1.21!-02 -- 0.31 c 0.1 f 3.6E-01 h 

fluorene 4.01!-02 -- 1.00 d 0.1 f 1.6E-01 i 

Hexane 6.01!-02 -- 1.00 d 0.2$ f 3.31!-01 I 

lndeno( 1,2,3-cd)pyrene 9.31!-03 2.4E+OO 0.31 c 0.1 f 
' 

1.9E+OO h 

Methylene Chloride $.71!-02 7.91!-03 0.9$ c 0.1 f 4.$E-03 h 

Phenanthrene 2.2E-02 -- 0.73 c 0.1 f 2.71!-01 h 

Pyrene 9.31!-03 -- 0.31 c 0.2$ f 3.2E-OI I 

Trichloroethene -- 7.31!-02 0.15 c 0.2$ f 1.6E-02 h 

EXPLOSIVES 

1.3-Dinitrobenzene I.OE-04 -- 1.00 d 0.1 f 2.11!-03 i 

PETN -- -- -- -- -- -- -- --
1,3,5-Trinitrohenzene S.OE-0$ -- 1.00 d 0.1 f $.8E-04 i 

2,4,6-Trinitrotoluene S.OE-04 3.01!-02 1.00 d 0.1 f 3.1E-03 I 

a. The chronic RID for the dennal route was calculated by multiplying the chronic oral RID by the gastrointestinal absorption factor. 

b. The slope factor for the dermal route was calcula!ed by dividing the oral slope factor by the gastrointestinal absorption fa<:tor. 

c. These gastrointestinal absonpion factoro have been compUed by the Biomedical and Environmental Information Analysis Section (BEIAS) of the Health and Safety 

Research Division of Oak Ridge Nalional Uboralory (ORNL) for use at all DOE-OR/ERD sites. 

d. A default gastrointestinal absorption factor of I was assUJ"Oed if no other information could be located. 

e. EPA 1992b, D<rmal Exposure Aruss...,nt: Principles tJJid Applications, Table 6-3. 

f. Ohio EPA sugsested values for ino111anics (0.0 I), semi-volatile 0111anics (0.1 ), and volatile organics (0.25) 

g. The default permeability coeffici<:nt recommended in EPA 1992b was used for these metals in the absence of chemical specific coeffocienu. 

h. Chemical specifoc permeability coefficienta were laUn from Table S-7 of EPA 1992b. 

i. The permeability coefficienta for these compounds were calculated from the Kaiw and MW using the Pons and Guy equalion in EPA 1992b. 



Chromium 

Chromium speciation was not conducted at the New Property. Therefore, the risk assessment has assumed 

that all chromium is present in its hexavalent form. This is a conservative assumption as hexavalent 

chromium is a carcinogen by inhalation (whereas the trivalent form is not) and has a more stringent (i.e., 

lower) RID than trivalent chromium. 

Lead 

Health effects associated with low-level lead exposures include reproductive effects, neurological effects, 

and learning disorders. At the present time, toxicologic studies indicate that there may be no threshold 

of exposure below which adverse effects do not occur. Given the uncertainty surrounding an acceptable 

exposure below which there would be no adverse effects for lead, EPA has withdrawn the RfD for lead. 

Therefore, risks from lead exposure cannot be quantified using an RID. 

EPA has developed the integrated exposure uptake biokinetic (IEUBK) model for lead, LEAD 0.99d (EPA 

1994c), to estimate blood lead levels in children ages 0.5 to seven years (6 to 84 months) based upon 

uptake originating from five environmental media (air, drinking water, soil/dust, food, and paint). It is 

not applicable to adults. The IEUBK model predicts as its output a probability distribution around a 

geometric mean blood lead concentration from which the 95th percentile of the children's blood lead 

concentration can be determined. In general, EPA considers acceptable exposures as those that correspond 

to a blood lead level of 10 ug/dL or less in 95 percent of exposed children. The IEUBK model and a soil 

screening level developed using this model were used to estimate risks from lead. 

The soil lead exposure point concentrations at the site may be compared to recent EPA soil screening 

guidelines for lead (EPA 1994d). The RME concentrations for lead in surface soil/sediment and 

surface/subsurface soil are 28.6 mg/kg and 27.1 mg/kg, respectively. Both of these values are below the 

48.0 mg/kg background concentration for lead. In addition, the soil lead guidance establishes a screening 

level of 400 mg/kg for total lead under residential land use. The screening level is based upon the IEUBK 

model for lead in children, LEAD 0.99d (EPA 1994c). Lead concentrations that are above this level may 

help determine when and to what extent investigation is required. Under this guidance, lead soil levels 

below 400 mg/kg indicates that further investigation may not be required. As indicated above, the 

• 

• 

exposure concentrations for lead in soil/sediments at the New Property are well below the recommended • 
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screening concentration of 400 mglkg. In addition, children are not a receptor population for soiVsediment 

• on the New Property. Therefore, soil lead concentrations on the New Property site are not believed to 

result in significant risk to current or potential future receptors. 

Lead was detected in groundwater above background and the RME concentration for lead in groundwater 

was calculated to be 27.3 ug/L. Because the future off-site resident scenario assumes that on-site 

groundwater may migrate to off-site wells, risks to future off-site residential children from lead in 

groundwater were evaluated using the IEUBK model, LEAD 0.99d (EPA 1994c). Input data and the 

model output are presented in Figure 6.1.2 at the end of Appendix E. The RME concentration of lead 

in groundwater (27.3 ug/L) was used as the drinking water concentration. The background concentration 

of lead in soil, 48.0 mglkg, was used as soiVdust concentration because off-site exposures to lead would 

correspond more closely with the background concentration rather than the on-site soil lead concentration. 

In addition, the background concentration is greater than the RME concentration; therefore, using the 

background concentration will generate a higher and more conservative estimate of blood lead levels. 

Default values were used for lead concentrations in air, food, maternal blood, and other sources and for 

all exposure parameters associated with lead uptake. 

• As shown in Figure 6.1.2, blood lead levels in children are predicted to be 10 ug/dL or less in 98.13% 

of children. This result fulfills EPA's criteria of acceptable lead exposure; therefore, human health risks 

from lead are not considered further. 

• 

Polycyclic Aromatic Hydrocarbons 

Many P AHs do not have published RIDs for noncancer effects and only benzo(a)pyrene (BAP) has a slope 

factor for carcinogenic effects. EPA has provided interim guidance for the evaluation of some P AHs that 

are known to cause cancer (EPA 1993c ). In this interim guidance, EPA recommends using relative 

potency values for seven PAHs. These values are related to the slope factor of BAP and are based on 

well-conducted studies that found complete carcinogenesis after repeated exposure to mouse skin as the 

endpoint. 

These relative potency values have been incorporated into the risk assessment and are listed in the table 

of toxicity values included in Table Vl-1.4. EPA specifies that the guidance provided 11 
... should be 

applied only to assessment of carcinogenic hazard from oral exposure to P AHs 11 and that there is 
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" ... currently no inhalation unit risk for BAP that has been found acceptable by the CRAVE" (EPA 

1993c). Therefore, inhalation exposure to carcinogenic PAHs has not been evaluated quantitatively in the 

risk assessment. Slope factors for dermal exposure are derived from oral slope factors and are presented 

in Table VI-1.5. 

For noncarcinogenic assessment of P AHs that do not have EPA-approved RIDs, the RID for pyrene was 

used as a surrogate. 

Radium-226 

Radioactive decay of Ra-226 produces inert, gaseous isotopes of radon (i.e. Radon-222). Inhalation of 

these isotopes can pose cancer risks. Therefore, cancer risks from inhaling Radon-222 were calculated 

using the following inhalation slope factor for Radon-222 (plus progeny): 7. 7 X 1 0"12 risklpCi. 

Tentatively Identified Compounds 

Over 900 tentatively identified compounds (TICs) were detected at the New Property. The great 

uncertainty regarding the identification and quantification of TICs makes any conclusions regarding them 

highly uncertain. Due to the low frequency of detection and concentration of any specific TIC no further 

quantitative estimate of exposure risks from TICs is warranted. However, given that most estimated 

concentrations of TICs are relatively low, it is assumed that the risks from TICs would be only a minor 

contribution to the total exposure risks at the New Property. 

6.1.5. Risk Characterization 

This section presents the risk characterization for the New Property. Section 6.1.5.1 presents an overview 

of risk characterization methods used in this assessment. Section 6.1.5.2 presents the results of risk 

characterization for the New Property. 

6.1.5.1. Risk Characterization Methods 

Risk characterization integrates the exposure and toxicity assessments by comparing estimates of intake 

or dose with appropriate toxicity values. This in tum provides an indication of the potential for adverse 
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effects to exposed receptors. The objective of the baseline risk characterization is to determine if exposure 

• to contaminants associated with the site pose risks that exceed EPA target levels for human health effects. 

• 

• 

The results of the risk assessment may thus support the determination of need for site remediation. 

General EPA Methods for Risk Assessment 

This risk characterization presents a separate evaluation of noncarcinogenic and carcinogenic effects. The 

assessment distinguishes cancer from noncancer effects because organisms typically respond differently 

following exposure to carcinogenic or noncarcinogenic agents. 

The cancer risks are estimates of the excess (incremental) lifetime cancer risk (ELCR) for an individual 

that are attributable to long term exposure to site-related chemicals. The terms excess and incremental 

imply the estimated risk does not include the risk associated with background; however, the exposure 

concentration for COPCs is derived using concentrations detected at the New Property which include any 

portion of the chemical concentration that is naturally occurring (i.e., background). 

The procedure for calculating risk associated with exposure to carcinogenic compounds has been 

established by EPA (EPA 1989a). A nonthreshold, dose-response model is used to calculate a cancer 

slope (potency) factor (which mathematically is the slope of the dose-response curve) for each chemical. 

To derive an estimate of risk, the cancer slope factor is then multiplied by the estimated chronic daily dose 

experienced by the exposed individual: 

where: 

Risk = 

CDI = 

CSF 
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Risk = CDI x CSF 

High end estimate of the excess lifetime cancer risk to an individual (unitless 
probability) 

Chronic daily intake (or absorbed dose) averaged over a 70-year period 
(mglkg body weight/day) 

95% upper-bound estimate of the slope of the dose-response curve (mglkg body 
weight/day)"1 
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This equation assumes that the dose-response relationship is linear in the low-dose portion of the 

multistage model dose-response curve. A linearized multistage dose response model is most commonly 

used by EPA in deriving the slope estimates. Given this assumption, the slope factor is a constant and 

risk is directly proportional to intake. In evaluating risk of exposure to more than one carcinogen, the risk 

measure for each compound may be summed (in the absence of information on antagonistic or synergistic 

effects) to provide an overall estimate of total carcinogenic risk (EPA 1989a). 

where: 

Risk; 

n 

Risk,. = ERis~ 
i=l 

The combined excess lifetime cancer risk across chemical carcinogens 

The risk estimate for the ith chemical of n chemicals under evaluation. 

This is conducted for each source of environmental release, associated exposure pathway, and receptor 

group at risk of exposure. 

• 

The traditionally accepted practice of evaluating exposure to noncarcinogenic compounds has been to • 

experimentally determine a NOAEL and to divide this by a safety factor to establish an acceptable daily 

intake or RID. The estimated daily intake is compared to the RID to determine if the estimated intake 

exceeds the acceptable intake: 

HQ D<>se = 
RID 

where: 

HQ = Hazard Quotient: potential for adverse noncarcinogenic effects 

Dose Average daily dose (intake) for subchronic or chronic exposure (mglkg body 
weight/day) 

RID = Acceptable intake for subchronic or chronic exposure (mglkg body weight/day). 

Dose and the RID are expressed in the same units and are based upon common exposure periods (i.e., 

chronic, subchronic, or shorter-term). Guidelines for evaluating exposure to mixtures of noncarcinogens 

is presented by EPA (1989a). Essentially, this involves summing the HQs (ratio of daily dose!RfD) for 

all chemicals under evaluation to obtain the Hazard Index (HI). 
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EPA guidelines for interpreting noncarcinogenic and carcinogenic effects have been adopted in the BRA. 

• EPA has established target risk levels for use in determining the need for site remediation. For 

noncarcinogenic effects, EPA has set the target HQ at one. If the HQ is> 1, there is the potential for 

adverse health effects at the given exposure/dose level. For multiple noncarcinogens, the HQs for all of 

the chemicals under evaluation are summed resulting in the HI. If the HI is> 1, the potential also exists 

for adverse health effects resulting from exposure to mixtures of chemicals. In cases where the HQ for 

individual substances is below 1 yet several HQs sum to greater than 1, EPA recommends segregating the 

compounds into groups with like or common toxicological effects and re-evaluating the potential for the 

various adverse health effects. In cases where HQs for individual substances are greater than 1, this step 

is not necessary or useful. 

• 

• 

For carcinogenic effects, the target cancer risk range has been set at 1 x 1 O"" to 1 x 1 0-6. Cancer risks less 

than 1 0-6 are not typically considered a concern. EPA guidance is not as definitive concerning risks falling 

within the target risk range. In a memorandum entitled "Role of the Baseline Risk Assessment in 

Superfund Remedy Selection Decisions" (EPA 1991 c), EPA Assistant Administrator Don R. Clay states, 

"Where the cumulative carcinogenic site risk to an individual based on reasonable maximum exposure for 

both current and future land use is less than 1 O"", and the non-carcinogenic hazard quotient is less than 

1, action generally is not warranted ... " although " ... a risk manager may also decide that a baseline risk 

level less than 1 O"" is unacceptable due to site specific reasons." 

In the risk characterization, COCs are identified. In order to be conservative, the COCs in the human 

health risk assessment are defined as individual chemicals which contribute to a pathway that exceeds a 

1 O"" risk or an HI of 1. In addition, individual chemicals posing cancer risks within the 1 x 1 O"" to 1 x 

10-6 target risk range are considered COCs. COCs may either independently exceed an EPA target or 

combine to exceed the target. In addition, consideration is given to background risks in the selection of 

COCs. If background risks for an individual chemical are estimated to be indistinguishable from onsite 

risks, then the chemical is not identified as a COC for the New Property. 

6.1.5.2. Risk Characterization Results 

The following subsections present the risk characterization results for the New Property. Table VI-1.6 

presents a summary of the quantitative results of the risk assessment for all scenarios and pathways. 

Letter designators interpreting the estimates in light of EPA targets are included in the table. In the 
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Scenario and 

Current Scenario 
Trespasser 

Commercial/ 
Industrial Worker 

Future Scenario 
Off-site Residential 
Child 

Ill = Hazard Index 
ELCR = Excess lifetime cancer risk 

Table VI-1.6. Summary of Total Risk 
All Scenarios and Pathways 

Mound New Property 

E =Exceeds EPA target risk levels (HI> 1 or ELCR >l.OE-04) 
W =Within EPA target risk range (ELCR between l.OE-06 and l.OE-04) 
B = Below EPA target risk levels (Ill s 1 or ELCR s l.OE-06) 
Note: ELCR values of O.OOE+OO indicate that cancer toxicity criteria were 
not available for contaminants evaluated in the pathway. 
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summary table, risk estimates that are at or below the noncancer ill of I and the cancer target risk level 

• of l.OE-6 are indicated with a "B." "E" designates risk exceeding the EPA target cancer risk range (10-4) 

or the non cancer ill of I. Cancer risk estimates within the EPA target cancer risk range (ELCR between 

1.0E-6 and I.OE-4) are designated with a "W." Cancer risk estimates of zero indicate that cancer toxicity 

criteria are not available for any contaminants evaluated in the pathway. 

Table VI-1.7 presents risk estimates for all scenarios and pathways from exposure to background 

concentrations of COPCs. The 95% UTL for background concentrations of soil and groundwater 

constituents was used as the exposure concentration for estimating background risks from each COPC. 

Since risk estimates in Tables VI-1.6 and VI-1.7 were calculated using the same procedures and exposure 

assumptions, the tables may be compared to determine the relative risk from COPCs at the New Property 

{Table VI-I.6) to risks from COPCs at background concentrations (Table VI-I. 7). It should be noted that 

background concentrations represent the concentrations of COPCs in soils and groundwater in the areas 

surrounding the Mound Plant, and for some COPCs, background concentrations may be higher than New 

Property RME concentrations. This can result in risks associated with background being higher than 

onsite risks. 

• Risk estimates for individual COPCs for all scenarios and pathways are presented in Appendix E. In this 

Appendix, Tables VI-I.S through VI-I.32 present risk estimates based on RME concentrations of COPCs 

at the New Property. Tables VI-1.33 through VI-1.57 present risk estimates based on background 

concentrations of COPCs. 

• 

EPA recommends that risk estimates be reported to one significant figure. Risk estimates are rounded to 

one significant figure in the last step when reporting total site risk estimates (Tables VI-1.6 and VI-1. 7). 

In the text, scientific notation is used when needed to avoid overstating the precision of the estimates. 

Current Land Use Risk 

One receptor class, an adolescent trespasser, is evaluated under the current land use scenario. A summary 

of risk estimates for exposure to soil/sediment and seeps is provided in Table VI-I.6. A summary of 

background risk estimates is provided in Table VI-1.7. For the trespasser, the total risk from all pathways 

and media at the New Property is below or within EPA targets. In addition, the noncarcinogen risk from 

exposure to background concentrations of COPCs is indistinguishable from the risk from exposure to 
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Scenario and 
Media 

Table VI-1.7. Summary of Background Risk 
AU Scenarios and Pathways 

Mound New Property 

Current Scenario 
Trespasser 

SoiUSediment 

CommerciaU 
Industrial Worker 

Excavation Worker 

Future Scenario 
Off-site Residential 
Child 

HI = Hazard Index 
ELCR = Excess lifetime cancer risk 
E =Exceeds EPA target risk levels (HI> 1 or ELCR >l.OE-04) 
W =Within EPA target risk range (ELCR between l.OE-06 and l.OE-04) 
B = Below EPA target risk levels (HI S 1 or ELCR S 1.0E-06) 
Note: ELCR values of O.OOE+OO indicate that cancer toxicity criteria were 
not available for contaminants evaluated in the pathway. 

Mound ·Plant, ER Program 
Draft Final 

OUS New Property Remedial Investigation Repon 
January 1996 

Baseline Risk Assessment 
Page 6-44 

• 

• 

• 



COPC concentrations at the New Property. The cancer risk from exposure to background concentrations 

• of COPCs (1 x 1 o.o) is the same order of magnitude as the cancer risk from exposure to COPC 

concentrations at the New Property (3 x I o.o). Media-specific risks for the trespasser are discussed below. 

More detailed risk estimates for all COPCs are provided in Appendix E. 

• 

• 

Soils/Sediments 

All of the risk estimates for soil/sediment exposures under current land use at the New Property are below 

or within EPA targets. Noncancer risks for all pathways are below the EPA target m of 1. Cancer risks 

for all pathways are below the EPA target range of 1 x 1 o.o to 1 x I O"" except dermal contact which is 

within the target range at 2 x I o.o. 

Tables VI-1.8 through VI-1.13 in Appendix E present risk estimates for all COPCs and all pathways. 

Benzo(a)pyrene contributes the greatest cancer risk (1 x IO.o) to the dermal contact pathway and is selected 

as a COC. No COPCs in soil/sediment have risk estimates for individual COPCs which exceed 1 O"" cancer 

risk or an m of I. Risk estimates for background concentrations of COPCs are provided in Appendix E, 

Tables VI-1.33 through VI-1.38. Pathway noncancer risk estimates for background concentrations of 

COPCs were indistinguishable from pathway noncancer risk estimates for COPC concentrations at the New 

Property. Pathway cancer risk estimates were slightly greater for New Property COPC concentrations 

compared to background concentrations. 

Seeps 

Only dermal exposure to seeps is considered in the current land use scenario. Both the cancer and 

noncancer risk estimates for dermal exposure to seeps at the New Property are below or within EPA 

targets. Table VI-1.14 in Appendix E contains the risk estimates for individual COPCs in seeps. Table 

VI-1.39 in Appendix E contains the risk estimates for exposure to background concentrations of seep 

COPCs. Groundwater background concentrations of COPCs are used to calculate these risk estimates 

because background concentrations of seep constituents are unavailable and the source of the seeps is 

groundwater. The noncancer risk from background is estimated to be indistinguishable from the noncancer 

risk from onsite concentrations. Cancer risk toxicity criteria for the seep COPCs are not available; 

consequently, cancer risk estimates are not calculated for any seep COPCs. No COCs were identified in 
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seeps because no COPCs contributed greater than 104 cancer risk, cancer risks within the risk range, or 

ill of 1 for dermal exposures. • 

Future Land Use Risk 

A summary of risk estimates for receptors under future land use scenarios is provided in Table VI-1.6. 

Background risk estimates for future land use receptors are summarized in Table VI-1.7. Exposures to 

soiVsediment are evaluated for future commerciaVindustrial workers and construction/excavation workers. 

In addition, only exposures to groundwater were evaluated for future offsite residents (adults and children). 

Media-specific risks for these receptors are discussed below. More detailed risk estimates for all COPCs 

are provided in Appendix E. 

Soil/Sediment 

For future commerciaVindustrial workers, the total noncancer risk from all soiVsediment pathways 

(ingestion, dermal contact, inhalation, and external radiation) is estimated to be an ill of2 which is greater 

than the EPA target ill of 1. However, the noncarcinogen risk from exposure to background 

concentrations of COPCs is estimated to be an ill of 3 which is indistinguishable from the risk from 

exposure to COPC concentrations at the New Property. In both cases, the noncancer risk is driven by the 

dermal contact pathway which is the only pathway where the ill is greater than 1. The cancer risk at the 

New Property is estimated to be within the EPA target range. In addition, the cancer risk from exposure 

to background concentrations ofCOPCs (l x 10"5
) is the same order of magnitude as the cancer risk from 

exposure to COPC concentrations at the New Property (3 x 1 o-5
). 

Tables VI-1.15 through VI-1.20 in Appendix E present risk estimates for all COPCs and all pathways for 

future commerciaVindustrial workers at the New Property. Risk estimates for background concentrations 

of COPCs are provided in Appendix E, Tables VI-1.40 through VI-1.45. No COPCs have cancer risk 

estimates in excess of I x I 04 by any pathway. Arsenic poses cancer risks within the target range for the 

ingestion and dermal contact pathway; however, the background risks from arsenic are estimated to be 

indistinguishable from onsite risks. As a result, arsenic is not identified as a COC for the New Property. 

Benzo(a)pyrene, benzo(b)fluoranthene, dibenzo(a,h)anthracene, and indeno(1,2,3-cd)pyrene pose cancer 

risks within the target range by the dermal contact pathway. Therefore, all four chemicals are identified 

as COCs. The HQ for dermal exposure to mercury is estimated to be 2 which exceeds the EPA target 
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of HQ of 1; however, the HQ for dermal exposure to the background concentration of mercury is 

• estimated to be 3. As a result, mercury is not identified as a COC. No other COPCs have HQs greater 

than 1 by any exposure pathway. 

• 

• 

For future construction/excavation workers, noncancer risk from all soil/sediment pathways is estimated 

to be an HI of 4 which is greater than the EPA target HI of 1. However, the noncarcinogen risk from 

exposure to background concentrations of COPCs is estimated to be an HI of 6 which is indistinguishable 

from the risk from exposure to COPC concentrations at the New Property. In both cases, the noncancer 

risk is driven by the dermal contact and inhalation of fugitive dust pathways which are the only pathways 

where the HI is greater than 1. The total cancer risk at the New Property is estimated to be 1 x 10-6 which 

is equal to the lower end of the EPA target range. The background cancer risk is slightly less at 8 x 10"7
• 

Tables VI-1.21 through VI-1.26 in Appendix E present risk estimates for all COPCs and all pathways for 

future construction/excavation workers at the New Property. Risk estimates for background concentrations 

of COPCs are provided in Appendix E, Tables VI-1.46 through VI-1.51. No carcinogenic COCs were 

identified in soil/sediment because no risk estimates for individual COPCs exceeded 104 cancer risk and 

none were within the target risk range. The HQ for dermal exposure to mercury is estimated to be 2 

which exceeds the EPA target of HQ of 1; however, the HQ for dermal exposure to the background 

concentration of mercury is estimated to be 3. As a result, mercury is not identified as a COC. The HQ 

for inhalation of manganese in fugitive dust is estimated to be 2 which exceeds the EPA target of HQ of 

1; however, the HQ for inhalation of the background concentration of manganese is estimated to be 3. 

As a result, manganese is not identified as a site-related COC. No other COPCs have HQs greater than 

1 by any exposure pathway; therefore, no COCs in soil/sediment are identified for future 

construction/excavation workers. 

Groundwater 

For future offsite resident adults, noncancer risk from RME concentrations of COPCs by all groundwater 

pathways is estimated to be an HI of 50 which is greater than the EPA target HI of 1. The noncancer risk 

from exposure to background concentrations of COPCs is estimated to be an HI of five which also exceeds 

the EPA target. In both cases, the noncancer risk is driven by the direct ingestion and dermal contact 

pathways which have HI values greater than 1 . 
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For future offsite resident adults the total cancer risk from RME concentrations of COPCs by all pathways 

is estimated to be 1 x 1 o-3
, but the total cancer risk from exposure to background concentrations of COPCs 

is estimated to be 5 x 1 04
. Cancer risks from both RME and background concentrations exceed the EPA 

target range. In both cases, the cancer risk from the direct ingestion pathway exceeds the EPA target 

range and the risk from dermal contact is within the target range. Cancer risk for the inhalation pathway 

of the volatile compounds detected in groundwater was below the target range for both exposure and 

background concentrations. 

For future offsite resident children, noncancer risk from RME concentrations ofCOPCs by all groundwater 

pathways is estimated to be an lll of 100 which is greater than the EPA target of lll of 1. However, the 

noncancer risk from exposure to background concentrations of COPCs is estimated to be an lll of 10 

which also exceeds the EPA target. In both cases, the noncancer risk is driven by the direct ingestion and 

dermal exposure pathways which have lll values greater than 1. The total cancer risk from exposure to 

RME concentrations of COPCs is estimated to be 6 x 104
, but the cancer risk from background 

concentrations is estimated to be 2 x 104
• Cancer risks from both RME and background concentrations 

exceed the EPA target range. In both cases, the cancer risk from the direct ingestion pathway exceeds 

the EPA target range and the risk from dermal contact is within the target range. As explained above, 

cancer risk for the inhalation of volatile compounds pathway was below the target range. 

Tables VI-1.27 through VI-1.32 in Appendix E present risk estimates for all COPCs and all pathways for 

future offsite residents using groundwater as a household water supply. Risk estimates for background 

concentrations ofCOPCs are provided in Appendix E, Tables VI-1.52 through VI-1.57. For both adults 

and children, the noncancer risk from ingestion of water is driven by arsenic, chromium, and manganese, 

all of which have lll values greater than 1 for exposure to RME concentrations. Nickel also has an lll 

value greater than 1 for children. The lll values for ingestion of arsenic, chromium, manganese, and 

nickel at RME concentrations exceed the lll values for ingestion of background concentrations. As a 

result arsenic, chromium, manganese, and nickel are listed as COCs for the ingestion pathway. The lll 

value for dermal contact with manganese exceeds 1 and is greater than the lll for the background 

concentration. Consequently, it is listed a COC for the dermal contact pathway also. No other COPCs 

have ills greater than EPA target for any exposure pathway. 

Arsenic is the only COPC with a cancer risk value greater than 1 X 104 for the ingestion pathway and 

• 

• 

within the target range for the dermal pathway. The background concentration for arsenic result in a • 
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cancer risk values for children and adults that are above the target range for the ingestion pathway and 

• within the target range for the dermal pathway. The estimated risk for arsenic in site groundwater samples 

is twice the risk found in the background samples, therefore, arsenic is a COC for groundwater for both 

ingestion and dermal pathways. Beryllium and Am-241 are COPCs with a cancer risk value within the 

cancer target range for the ingestion pathway . Background cancer risk for beryllium is within the target 

range at approximately half the risk of the site samples. Am-241 background risk values are below the 

target range. Consequently, beryllium and Am-241 are COCs at the New Property. The adult cancer risk 

from ingestion of both Ra-226 and tritium in groundwater is estimated to be 2 X 10-6 which is within the 

target risk range. These values are equal to the estimated background risk (2 X 1 0-6) for both Ra-226 and 

tritium; therefore, Ra-226 and tritium are not listed as COCs. No other COPCs have cancer risks greater 

than EPA target for any exposure pathway evaluated. 

• 

• 

6.1.6. Uncertainty in the Risk Assessment 

In the following section, an evaluation is presented of the sources of uncertainty in the baseline human 

health risk assessment for the New Property and the relative influence of these sources on the results of 

the evaluation. Uncertainty is inherent in the selection of key input parameters and in every step of the 

risk assessment process. Risk assessment of waste sites must not be viewed as yielding single value, 

invariant results. Rather, the results of risk assessment are estimates that span a range of possible values, 

and which may be understood only in light of the assumptions and methods used in the evaluation. 

The results of the risk assessment are presented in terms of the potential for adverse effects based upon 

a number of conservative assumptions. The tendency to be conservative is an effort to error toward 

protecting health. Uncertainty can be found at all phases in the risk assessment: in the analytical data, 

the exposure assessment, the toxicity information, and the risk characterization. 

· 6.1.6.1. Uncertainty in the Analytical Data 

Uncertainty will always surround estimates of environmental concentrations at waste sites. The objective 

is to understand, minimize, and quantify this uncertainty in the risk assessment. Given the objective of 

protecting human health and the environment, it is prudent to design the sampling program to minimize 

the error where we accept the hypothesis that there is no significant difference between background and 

site concentrations . 
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The great uncertainty regarding the identification and quantification of TICs makes any conclusions 

regarding them highly uncertain. Given that most estimated concentrations of TICs are relatively low, it • 

is assumed that the risks from TICs would be only a minor contribution to the total exposure risks at the 

New Property. 

6.1.6.2. Uncertainty in Exposure Assessment 

Exposure assessment may introduce considerable uncertainty in the risk assessment process. Uncertainty 

in all elements of the exposure assessment are brought together and compounded in the estimate of intake 

or dose. The professional judgment of the risk assessor becomes particularly important, and the risk 

assessor must examine and interpret a diversity of information, including: the nature, extent, and 

magnitude of contamination; transport of chemicals in the environment; identification of exposure routes; 

identification of receptor groups currently at risk and potentially at risk in the future; and activity patterns 

of receptors and receptor groups. 

Different types of uncertainty have been identified in the exposure assessment: (I) Scenario Uncertainty: 

missing or incomplete information needed to define the exposure scenario or pathway; (2) Model 

Uncertainty: inability to quantify all assumptions in model variables; and (3) Parameter Uncertainty: 

inadequate information to quantify an exposure variable or parameter. 

Scenario uncertainty arises when pathways were not included in, or were eliminated from, the assessment. 

In this risk assessment, a future industriaVcommercial land use scenario was assumed in which workers 

(adults) would be exposed to soils/sediments. A future residential land use scenario was not assumed due 

to the anticipated use of the property. Although based on reasonable judgment, these assumptions are 

uncertain as it is impossible to know what will happen in the future. 

Risks associated with human exposure to groundwater are highly uncertain. Uncertainty arises from the 

use of onsite concentrations of COPCs to estimate risks to future offsite residents. The actual offsite 

concentrations to which future receptors would be exposed would be much lower due to dilution during 

the migration of any groundwater COPCs offsite. 

Many of the exposure parameters used in the risk assessment are default values recommended by EPA. 

• 

These default parameters, which are generally conservative, do not necessarily reflect actual behavior and • 
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have been used in the absence of site-specific infonnation. In addition, assumptions regarding the future 

• land uses are speculative. In attempting to predict future exposures, assumptions must be made concerning 

contaminant fate and transport, future site activities, and receptor behavior. In particular, it was assumed 

that contaminant concentrations will be the same in the future as at present, and that the contaminants 

themselves are immobile. The uncertainty associated with the exposure assumptions used in the risk 

assessment is low to moderate, and most likely overestimates the actual risks. 

• 

• 

Each of these parameters is commonly treated as a single point estimate. None of these parameters, 

however, is truly a single value. Instead, a range of values or distribution would more accurately represent 

these parameters. Defining a range of values for any given parameter is actually a measure of variability 

in the risk assessment. Quantitative uncertainty analysis allows one to measure this variability, but is 

difficult because of the quantity and quality of data available, or the commitment of time and resources. 

6.1.6.3. Uncertainties Related to Toxicity Information 

Although EPA provides toxicity values that are point estimates, a significant amount of uncertainty may 

surround these point estimates. Identification of the sources of this uncertainty enables the risk assessor 

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

Uncertainty is inherent within the toxicity assessment and is primarily due to differences in study design, 

species, sex, routes of exposure, or dose-response relationships. A major source of uncertainty involves 

using toxicity values based on experimental studies that substantially differ from typical human exposure 

scenarios. The derivation of the toxicity values must take into account such differences as 1) using dose

response infonnation from animal studies to predict effects in humans, 2) using dose-response infonnation 

from high-dose studies to predict adverse health effects from low doses, 3) using data from short-tenn 

studies to predict chronic effects, and 4) extrapolating from specific populations to general populations. 

The cancer slope factors in particular are based on studies that may differ greatly from realistic situations. 

Experimental cancer bioassays typically expose animals to very high levels of chemicals (i.e., the 

maximum tolerated dose) for their entire lifetime. After the appropriate studies have been identified, the 

slope factor is calculated as the upper 95th percent confidence limit of the slope of the dose-response 

curve. This introduces conservativism into the risk assessment. 
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The derivation of reference doses generally involves the use of animal studies. Uncertainty factors ranging 

from I to I 0,000 are incorporated into the reference dose to provide an extra level of public health • 

protection. The factors used depend on the type of study from which the value has been derived (e.g., 

animal or human, chronic or acute). The scientific basis for this practice is somewhat uncertain. In 

general, high uncertainty factors are meant to bias the results conservatively so that exposures at the 

reference dose level will not result in adverse health effects. 

Oral administered dose toxicity values have been converted to absorbed dose toxicity values for use in 

evaluating the dermal contact pathway. This is considered a more accurate approach than using unadjusted 

oral toxicity values for the dermal pathway. Uncertainty is introduced in the use of the gastrointestinal 

absorption factors. Limited information is available on the gastrointestinal absorption of some analytes 

and many have no information at all. In addition, no adjustments have been made for the medium of 

exposure (e.g., when the medium of exposure in the site differs from the medium of exposure assumed 

by the toxicity value). The uncertainty associated with using the absorbed dose toxicity values for the 

dermal pathway is moderate and the bias unknown. 

There are many chemicals for which no toxicity value exists and for which little information is available . 

Therefore, a quantitative risk estimate cannot be calculated for these chemicals. For example, many 

chemicals are not evaluated for the inhalation pathway because of limited inhalation-based toxicological 

information. The lack of toxicity information for some chemicals contributes to the underestimation of 

risks. 

Cancer and noncancer risks are summed in the risk characterization process (separately for carcinogens 

and noncarcinogens) to estimate potential risks associated with the simultaneous exposure to multiple 

chemicals. In the case of carcinogens, this gives carcinogens with a class B or class C weight-of-evidence 

the same weight as carcinogens with a class A weight-of-evidence. It also equally weights slope factors 

derived from animal data with those derived from human data. Uncertainties in the combined risks are 

also compounded because RIDs and cancer slope factors do not have equal accuracy or levels of 

confidence and are not based on the same severity of effect. 

Toxicity values are not available for most of the PAHs. However, values have been assigned to several 

carcinogenic P AHs based upon relative potency values (which relate the carcinogenicity of each P AH to 

the carcinogenicity of BAP). This approach, although currently under review by EPA, is based on 
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scientific studies, and is thought to be more realistic than the alternative method of assuming that all 

• carcinogenic P AHs have a potency factor equal to that of BAP. 

• 

• 

Arsenic is a Class A human carcinogen, which is the most certain carcinogen classification. The oral unit 

risk (and resulting cancer slope factor) was based on studies of human dermal cancers occurring in 

populations ingesting drinking water with high levels of arsenic. EPA recommends that risk managers 

recognize the large uncertainties associated with the cancer slope factor for arsenic. This is reflected in 

the following quote: 

. . . in reaching risk management decisions in a specific situation, risk managers must 
recognize and consider the quantities and uncertainties of risk estimates. The uncertainties 
associated with ingested inorganic arsenic are such that estimates could be modified 
downwards as much as an order of magnitude, relative to risk estimates associated with 
most other carcinogens. (EPA 1994a) 

6.1.6.4. Uncertainties in Risk Characterization 

Uncertainties in any phase of the risk analysis are reflected in the risk estimates. Some uncertainty is 

associated with the summation of risks and HQs for multiple chemical contaminants. As stated in RAGS 

(EPA 1989a), "The assumption of dose additivity ignores possible synergisms or antagonisms among 

chemicals, and assumes similarity in mechanisms of action and metabolism." However, summing risks 

and HQs for multiple substances in this risk assessment provides a conservative estimate. 

In Table VI-1.39 of Appendix E, a summary is provided of the principal sources of uncertainty in the 

baseline human health risk assessment. In keeping with EPA guidance (EPA 1989a), the table is a 

qualitative (order of magnitude) assessment incorporating simple relative influences of principal sources 

of uncertainty on the overall results of risk assessment. 

6.1.7. Summarv of tbe Baseline Human Health Risk Assessment 

The BRA was conducted for both current and future land use at the New Property. The reported 

noncancer (HQs and His) and cancer risks (ELCRs) for human health were derived using EPA-approved 

methods. The conclusions of the BRA are summarized in Table VI-1.58 and in the following points: 

Mound Plant, ER Program 
Draft Final 

OU5 New Property Remedial Investigation Report 
. January 1996 

Baseline Risk Assessment 
Page 6-53 



Table VI-1.58. Summary of Human Health Risks 

CONTAMINANTS COC? PATHWAY SCENARIO SITE RISK BACKGROUND RISK 

Noncancer(ll Cancer'1l Noncancer Cancer 

SOIL/SEDIMENT 

Benzo(a)pyrene Yes dermal current trespasser NA 1.22E-6 NA NA 

future industrial NA 1.65E-5 NA NA 

Benzo(b )fluoranthene Yes dermal future industrial NA 2.37E-6 NA NA 

Dibenzo(a,h)anthracene Yes dermal future industrial NA 1.92E-6 NA NA 

Indeno( I ,2,3-cd)pyrene Yes dermal future industrial NA l.l3E-6 NA NA 

Arsenic No(J) dermal NA 6.81E-6 NA 7.44E-6 
future industrial 

ingestion NA 2.41E-6 NA 2.63E-6 

Mercury No<31 dermal future industrial 1.54 NA 2.84 NA 

future excavation 1.51 NA 2.83 NA 

Manganese No<31 inhalation future excavation 1.58 NA 2.54 NA 

GROUNDWATER 

Beryllium Yes ingestion future adult NA 2.73E-5 NA l21E-5 

future child NA 1.27E-5 NA 5.65E-6 

Chromium Yes ingestion future adult 1.69 NA NA NA 

future child 3.95 NA 1.74 NA 

Manganese Yes ingestion future adult 38.4 NA 1.17 NA 

future child 89.5 NA 2.74 NA 

dermal future adult 2.76 NA NA NA 

future child 4.25 NA NA NA 

Nickel Yes ingestion future child 126 NA NA NA 

Arsenic Yes ingestion future adult 6.05 l.l7E-3 2.57 4.96E-4 

future child 14.1 5.45E-4 6.00 2.32E-4 

dermal future adult NA 9.55E-6 NA 4.06E-6 

future child NA 2.95E-6 NA 1.25E-6 

Americium-241 Yes ingestion future adult NA 2.37E-6 NA NA 

Radium-226 No<3> ingestion future adult NA 2.22E-6 NA 2.57E-6 

Tritium No<3> ingestion future adult NA 2.01E-6 NA 2.07E-6 

(I) 
(2) 
(3) 

Noncarcinogen Hazard Quotient (HQ) effects. Per EPA guidance, noncarcenogenic risk is present if HQ exceeds 1.0. 
Excess lifetime cancer risk. Per EPA guidance, cancer risk is present if excess lifetime cancer risk exceeds l.OE-6. 

Note: 

NA 

Contaminant exceeded EPA risk levels for cancer (l.OE-6) and/or noncancer (1.0) but risk associated with contaminant at site is 
indistinguishable from risk associated with contaminant in background. 
The greatest cancer risk associated with plutonium-238 is l.OOE-7 (ingestion - future industrial). The greatest cancer risk associated 
with thorium is 3.40E-8 (inhalation - future excavation). 
Not applicable because HQ <1 or cancer risk <l.OE-6 or not calculated 
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• Benzo(a)pyrene, benzo(b)fluoranthene, dibenzo(a,h)anthracene, and indeno(1,2,3-

cd)pyrene are COCs in soiVsediment for future commerciaVindustrial workers because the 

cancer risks from dermal exposure to these chemicals are estimated to be within the EPA 

target risk range. In addition, benzo(a)pyrene in soiVsediment is a COC for current 

adolescent trespassers because the cancer risk from dermal contact with this compound 

is estimated to be 1 x IO.o. No soiVsediment cancer risks exceed the EPA target ELCR 

of 1 x 10-4 for any of the receptors evaluated. Non cancer risks from dermal exposure to 

mercury in soiVsediment risks exceed the EPA target HI of 1 for future 

commerciaVindustrial workers and future construction/excavation workers. In addition, 

noncancer risk from inhalation of manganese in fugitive dust exceeds the EPA target HI 

of 1 for construction/excavation workers. However, risks calculated from the background 

concentrations of mercury and manganese are indistinguishable from the risk from the 

RME concentrations at the New Property. As a result, mercury and manganese are not 

identified as COCs for soiVsediment. Arsenic poses cancer risks within the target range 

for the ingestion and dermal contact pathway; however, the background risks from arsenic 

are not distinguishable from onsite risks. As a result, arsenic is not identified as a COC 

for soiVsediment. 

•· No radionuclides in soil/sediment at the New Property are identified as COCs for human 

health because estimated risks do not exceed EPA targets. 

• No COCs for human health aie identified in seeps at the New Property because risks from 

dermal exposure to constituents in seeps do not exceed EPA targets for human health. 

• Chromium, manganese, and nickel in groundwater are COCs for human health because 

the noncancer risks exceed the EPA target m of 1. In addition, the noncancer and cancer 

risks from arsenic exceeds EPA targets; consequently, arsenic is listed as a COC. 

Beryllium is also a COC because the cancer risk exceeds the EPA target. 

• Am-241 has an estimated cancer risk within the EPA target range for adults under the 

groundwater ingestion pathway; therefore, it is listed as a COC . 
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• The estimated cancer risks for Ra-226 and tritium (both 2 x 1 o.o) are indistinguishable 

from the background risk; therefore, Ra-226 and tritium are not considered COCs. 

6.2. BASELINE ECOLOGICAL RISK ASSESSMENT 

6.2.1. Introduction 

Ecological risk assessment (ERA) defines the likelihood of harmful effects on plants and animals and on 

their habitats as a result of exposure to chemical contaminants. A baseline ERA (BERA) for the New 

Property is required by CERCLA, as amended by the SARA, to evaluate the risk to plants, animals, and 

the environment from current and future exposure to contamination at the site. 

The regulatory guidance for the BERA is contained in EPA's Risk Assessment Guidance for Superfund, 

Vol. II, Environmental Evaluation Manual, Interim Final (EPA 1989c) and subsequent documents (EPA 

199ld, 1992g). Further discussion of the scientific basis for assessing ecological effects is found in 

Ecological Assessments of Hazardous Waste Sites: A Field and Laboratory Reference Document (EPA 

1989d). Other guidance is provided in the Framework for Ecological Risk Assessment (EPA 1992h) . 

These documents do not provide a detailed step-by-step approach to ERAs. Instead, they discuss an 

overall approach to considering ecological effects and identifying sources of information necessary to 

perform ERAs. Thus, professional knowledge and experience are important in ERAs to compensate for 

this lack of specific guidance and established methods. 

6.2.2. Scope and Objectives 

The scope of the BERA is to characterize the risk to plant and animal populations and habitats at the New 

Property. It assesses the risk to ecological (rather than human) receptors, including both terrestrial plants 

and animals. Unlike the human health risk assessment, which focuses on individuals, the BERA focuses 

on populations or groups of interbreeding individuals of a species. In the ERA process, individuals are 

addressed only if they are protected under the Endangered Species Act (DOl 1973). 

The objective of the BERA is to assess the risk of harmful effects on ecological receptors from exposure 

• 

• 

to chemical contamination. These contaminants are called ecological contaminants of potential concern • 
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(ecoCOPCs). When it has been demonstrated that these ecoCOPCs cause risk, they are called ecological 

• contaminants of concern (ecoCOCs). The BERA examines both the direct and indirect effects of New 

Property ecoCOPCs on the ecological receptors. 

• 

• 

The exposure unit evaluated in the BERA was limited to surface soil (zero to two feet). Subsurface soils 

and groundwater were not evaluated because plants and animals are unlikely to be exposed to these media. 

In addition, surface water was not evaluated because this media is present on the New Property only as 

seasonal drainages and seeps. The ephemeral nature of the seeps was judged to not provide permanent 

habitat (cover and food) and no ecological risk assessment was needed. The emphasis of the BERA is 

inorganic and organic chemicals. There are dietary and other toxicological limits for many of the site 

contaminants. Radionuclides were not evaluated. The available toxic effects data for radionuclides are 

based on experimental exposures. These experimental exposures or doses for radionuclides are much 

higher than those likely caused by concentrations at the site. 

To assess the potential for a contaminant to pose a hazard at the New Property, the surface soil exposure 

unit was qualitatively screened. In addition, quantitative estimates of exposure to ecological receptors 

were calculated for the most important pathways involving surface soil. 

Benchmark concentrations of ecoCOPCs obtained from published literature serve as toxicity thresholds 

(concentrations below which there are no unacceptable adverse effects). The ratio of the exposure 

concentration to the toxicity threshold concentration results in a risk quotient. A risk quotient is calculated 

for each ecoCOPC and for each receptor. Each risk quotient is compared to the assessment endpoints, 

pre-established ecological goals expressed as ratios, to determine whether site remediation is required to 

protect the ecological receptors. The effects of uncertainties in the measured, estimated, and calculated 

concentrations on the final characterization of risk at the New Property are discussed qualitatively. 

The overall objectives of the BERA for the New Property are to define and evaluate the current and future 

baseline risks of harmful effects on plants and animals exposed to ecoCOPCs. Further, the baseline risks 

can aid in the assessment of the residual risks associated with various possible remedial activities . 
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Completion of the following objectives meets the overall objectives of the BERA for the New Property: 

• characterize habitats at the New Property (Section 6.2.4.1 ); 

• evaluate likelihood of threatened and endangered species being present at New Property 

(Section 6.2.4.1 ); 

• define spatial boundaries of the New Property exposure unit (Section 6.2.4.2); 

• identify ecological receptors potentially exposed to contaminants (Section 6.2.4.2); 

• choose assessment and measurement endpoints (Section 6.2.4.3); 

• identify ecoCOPCs (Section 6.2.4.4); 

• estimate exposure of ecological receptors to ecoCOPCs (Section 6.2.5); 

• identify toxicity thresholds of ecoCOPCs (Section 6.2.6); 

• . compare exposure concentrations and toxicity thresholds, and estimate risk of hannful 

effects on ecological receptors exposed via contaminated pathways (Section 6.2. 7); 

• evaluate uncertainty about these risk estimates (Section 6.2.8); and 

• interpret and summarize findings (Sections 6.2.9). 

6.2.3. Procedural Framework 

This section describes two complementary procedures for conducting BERAs: (1) EPA Region V 

guidance (EPA 1992g), consisting of five steps, and (2) U.S. EPA framework (EPA 1992h), consisting 

of 4 steps. Although the BERA for the New Property is consistent with both procedures, the discussion 

of the BERA in this RI report is organized according to the U.S. EPA framework. 

6.2.3.1. EPA Region V Guidance 

The BERA for the New Property follows a five-step process developed by EPA Region V (EPA 1992g). 

These interrelated steps are: 

• site characterization, 

• preliminary screening, 

• · determination of need for further study, 

• performance of additional studies (if needed), and 

• ecological risk assessment. 
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This BERA is consistent with the EPA Region V process, however, the format used to project this 

• information is in accordance with the U.S. EPA four-step process. 

6.2.3.2. U.S. EPA's Framework 

According to the Framework for Ecological Risk Assessment (EPA 1992h), the ERA process consists of 

three interrelated phases: problem formulation, analysis (comprised of exposure assessment and ecological 

effects assessment), and risk characterization. In performing the BERA for New Property, these three 

phases were completed by performing four interrelated steps: 

• · problem formulation, 

• · exposure assessment, 

• · effects assessment, and 

• · risk characterization. 

Problem Formulation 

• Problem formulation establishes the goals and focus of the BERA and provides a preliminary 

characterization of chemical stressors (chemicals that restrict growth and reproduction or otherwise disturb 

the balance of ecological populations and systems) present in the various habitats at the site. The problem 

formulation step also includes a preliminary characterization of the components, especially the receptor 

species, in the ecosystem likely to be at risk. It also includes the selection of assessment and measurement 

endpoints as a basis for developing a conceptual model of stressors, components, and effects 

(Section 6.2.4). 

• 

Exposure Assessment 

Exposure assessment evaluates the interactions of the chemical stressors. It also describes the ecological 

receptors and defines the route, magnitude, frequency, duration, trend, and spatial pattern of the exposure 

of each receptor population or habitat to a chemical or physical stressor (Section 6.2.5) . 
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Effects Assessment 

Effects assessment evaluates the ecological response to chemical and physical stressors in terms of the 

selected assessment and measurement endpoints. The effects assessment results in a profile of the 

ecological response of populations and habitats to the chemical concentrations or doses and to other types 

and units of stress to which they are exposed. Data from both field observations and controlled laboratory 

studies are used to assess ecological effects (Section 6.2.6). 

Risk Characterization 

Risk characterization integrates the effects of exposure and of the response to stressors on receptor 

. populations or habitats using risk quotients (ratios of exposure to effect). The resulting data are used .to 

define the risk from contamination at the New Property, in contrast to background (naturally occurring) 

risk, and to assess the potential for population and ecosystem recovery (Section 6.2. 7). 

The New Property BERA is organized by these four U.S. EPA steps, which in tum, incorporate the five 

EPA Region V steps. 

6.2.3.3. Organization of Document 

The BERA is presented and organized by the four interrelated steps of the EPA framework (Sections 6.2.4 

through 6.2. 7). The reliability of these steps and the data used is evaluated in a separate uncertainty 

section (Section 6.2.8). The major findings and methods for the New Property BERA are summarized 

in Section 6.2.9. 

6.2.4. Problem Formulation 

The first step of the U.S. EPA approach to the BERA process, problem formulation, includes: 

• 

• 

determination of the scope of the assessment; and 

formulation of a conceptual model of the site based on existing information and 

reasonable assumptions (EPA Region V Step 1) including habitats and populations, any 

threatened and endangered species, and selection of ecological receptors (Sections 6.2.4.1 
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• 

and 6.2.4.2); selection of assessment and measurement endpoints for the BERA (Section 

6.2.4.3), and identification of the hazards, i.e., ecoCOPCs (Section 6.2.4.4). 

The conceptual model of the New Property was developed for the BERA using the available site-specific 

information and professional judgement. The conceptual model, which illustrates the pathways by which 

ecological receptors are exposed to hazards at the New Property is shown Figure 6.2.1, and is described 

in Section 6.2.5. 

6.2.4.1. Description of Habitats and Populations 

The following description of habitats and populations at the New Property is a summary of information 

contained in the OU9 Ecological Characterization Report (DOE 1994c). This report presented the results 

of ecological surveys conducted at the Mound Plant and surrounding areas from the spring of 1992 

through the fall of 1993. Methodology used to characterize habitats and populations is described in the 

DOE report ( 1994c ). The purpose of this section is to describe habitats and populations that are present 

at the New Property and identify important receptors living in the area. A full description of the 

ecological surveys conducted at the Mound Plant and results regarding plants and animals is included in 

the OU9 Ecological Characterization Report (DOE 1994c). 

Terrestrial Habitats and Populations 

In the OU9 Ecological Characterization Report (DOE 1994c), terrestrial habitats on the New Property were 

classified into the following five categories: subxeric (relatively dry) grasslands, mesic (wet) grasslands, 

early successional scrub/shrub, south-facing slope forests, and riparian forests (forests near surface water 

bodies). In addition, a portion of the eastern boundary of the New Property is covered by a maintained 

lawn, and a gravel lot is located in the southeast comer. Figure 6.2.2 is a map showing the locations of 

habitat types that have been identified on the New Property. 

Detailed discussion of the plant communities present in each habitat is presented in the OU9 Ecological 

Characterization Report (DOE 1994c); consequently, only dominant and noteworthy plant species are 

discussed in the following habitat descriptions. Scientific nomenclature for these plant species is presented 

in Table VI-2.1. Dominant plants are those species that contributed at least one percent of the total cover 
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Table VI-2.1. 
Dominant and Noteworthy Plant Species at the New PropertY 

Page 1 ofl 

Common Name 

Amblystegium moss 

American elm 

Amur honeysuckle 

Bedstraw 

Black cherry 

Black medic 

Black locust 

Blue ash 

Boxelder 

Canada blue grass 

Canada goldenrod 

Canada thistle 

Chickory 

Common brome grass 

Common chickweed 

Downy aster 

Dudley's path rushc 

English plantain 

Field bindweed 

Field garlic 

Fox sedgec 

Frank's sedge 

Frost grape 

Garlic mustard 

Green bulrush0 

Hackberry 

Head-bearing sedge 

Honey locust 

Indian hemp 

Mound Plant, ER Program 
Draft Final 

Scientific Name 

Amblystegium sp. 

Ulmus americana 

Lonicera maackii 

- Galium aparine 

Prunus serotina 

Medicago lupulina 

Robina pseudoacacia 

Fraxinus quadrangulata 

Acer negundo 

Poa compressa 

Solidago canadensis 

Cirsium arvense 

Cichorium intybus 

Bromus commutatus 

Stel/aria media 

Aster pilosus 

Juncus Ienius 

Plantago lanceolata 

Convolvulus arvensis 

Allium vineale 

Carex vulpinoidea 

Carex frankii 

Vilis vulpina 

Al/iaria petiolata 

Scipus atrovirens 

Celtis occidentalis 

Carex cephalophora 

Gleditsia triacanthos 

Apocynum cannibinum 

OUS New Property Remedial Investigation Report 
I anuary 1996 

Habitatsb 

Gx 

SF, RF 

SIS, SF, RF 

RF 

RF 

Gx, SIS 

SIS 

SF 

Gm, SIS, RF 

Gx 

Gx, Gm, SIS 

Gm, SIS 

Gx 

Gm, SIS 

RF 

SIS 

Gx 

Gx 

Gm, SIS 

SF 

Gx 

Gx 

SIS, SF, RF 

SF, RF 

Gx 

SF, RF 

Gx, Gm 

RF 

Gm 
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Table VI-2.1 . 
Dominant and Noteworthy Plant Species at the New Property" 

Page 2 of2 

Common Name Scientific Name Habitatsb 

Inland rushd Juncus interior Gx 

Japanese brome grass Bromus japonicus Gm 

Johnson grass Sorghum halepense Gm 

Kentucky blue grass - Poa pratensis Gx, Gm, SIS 

Lined bulrush< Scirpus pendulus Gx 

Meadow fescue Festuca arundinacea Gx, Gm, SIS 

Poison hemlock Conium maculatum Gm 

Poison ivy Toxicodendron radicans SF, RF 

Queen Anne's lace Daucus carota Gx, SIS 

Rough dropseed Sporobolus asper Gx 

Soft hawthorne Crataegus mol/is SIS, SF 

Spotted knapweed Centaurea maculosa Gx 

Sterile brome grass Bromus sterilus Gm 

Tall ironweed Vernonia gigantea Gx,Gm 

Tall thoroughwort Eupatorium altissium Gm 

Teasel Dipsacus fullonum SIS 

Torrey's rush Juncus torreyi Gx 

White ash Fraxinus americana SF 

White mulberry Morus alba RF 

White snakeroot Eupatorium rugosum RF 

White sweet clover Melilotus alba Gx 

Wild potato vine Ipomea pandurata Gm 

Yellow foxtail Setaria glauca Gx 

Yellow sorrel! Oxalis dillenii Gm 

Yellow sweet clover Melilotus officina/is SIS 

Dominant plants occupied 1% average cover in at least one habitat during one or more sampling periods (DOE 1994c). 
Only those habitats where species were dominant or noteworthy are listed. 
These plants were not dominants; however, they were present at unique seep habitats in the subxeric grasslands. 
Inland rush was not a dominant; however, it was the only state endangered plant species located at the Mound Plant. 

Gx 
Gm 
SIS 

Subxeric grasslands SF South-facing slop forests 
Mesic grasslands RF Riparian forests 
Early successional scrub/shrub 

Mound Plant, ER Program 
Draft Final 

OU5 New Property Remedial Investigation Report 
January 1996 

Baseline Risk Assessment 
Page 6-65 



in at least one sampling period during the ecological survey (DOE 1994c). A checklist of the vascular 

plant species of the entire Miami Valley is located in the FEIS for the Mound Plant (DOE 1979). • 

Maintained Lawn and Gravel Lots 

The maintained lawn and gravel lots are not natural habitats and do not support native communities. The 

gravel lot is located in southeast comer of the New Property. Entrance to the lot is via the Contractors' 

Entrance on Benner Road. The maintained lawn is present on the east side of the New Property 

surrounding and extending north ofthe gravel lot. These areas are continually disturbed by human activity 

which restricts the natural development of plant and animal communities. 

Subxeric Grasslands 

The subxeric grassland habitat covers 20.7 ha of the Mound Plant property and is the largest habitat in 

the New Property. It is found in areas between 780 and 850ft elevation. These grasslands were formerly 

upland pastures and occur in well drained and seasonally droughty areas. There are tile drains near some 

seep areas which enhance this dry characteristic. Soils are moderately to severely eroded silty clay loams 

of the Fairmount and Milton series (DOE 1994c). 

These subxeric grasslands were abandoned recently, so no woody overstory, middlestory, or understory 

had developed at the time they were surveyed (DOE 1994c). In addition, the grasslands are mowed 

periodically which hinders the establishment of woody species and keeps the area in an early successional 

stage. As a result of this disturbance and other natural factors influencing invasion and establishment of 

plant species, vegetation observed in this area was primarily herbaceous (non-woody) (DOE 1994c). 

In the OU9 Ecological Characterization Report (DOE 1994c), 111 plant species were identified as 

inhabiting the subxeric grasslands of which 73 were herbaceous species. Of these 73 species, 30 were 

non-native ( 41% ). In addition, approximately 4 7% of the average groundcover was composed of grass 

species. Drought resistant sod formers such as meadow fescue, Kentucky blue grass, Canada blue grass, 

and rough dropseed were the most prominent species observed during the ecological survey (DOE 1994c ). 

The remaining ground area was occupied mainly by grass litter and to a far lesser extent by various shade

intolerant herbs including the following dominant species: yellow foxtail, Canada goldenrod, spotted 
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knapweed, tall ironweed, chickory, Torrey's rush, head-bearing sedge, Queen Anne's lace, English 

• plantain, Amblystegium moss, black medic, and white sweet-clover. 

• 

• 

In addition to dry grasslands, a small, unique habitat type was observed near small seeps scattered within 

the grassland area; however, these seeps areas dried up during periods of low rainfall. Though limited 

in areal extent, these areas provided unique habitat for sedges and rushes that require full sunlight for 

survival. The following species were observed in these areas: green bulrush, lined bulrush, head-bearing 

sedge, fox sedge, Frank's sedge, Dudley's path rush, and Torrey's rush. In addition, a single specimen 

of inland rush was located at one of these seep areas. This species was the only state endangered plant 

discovered at Mound during the plant surveys reported in the OU9 Ecological Characterization Report 

(DOE 1994c ). 

Mesic Grasslands 

Mesic grasslands are limited to the western boundary of the New Property and occupy approximately 10 

percent of the New Property land cover (2. 7 ha). The mesic grasslands in the New Property are located 

on moist and fertile Ross soils of the Great Miami River's historic floodplain (DOE 1994c). These 

grasslands resemble subxeric grasslands in appearance, but a considerably different herbaceous 

community has developed in these areas due primarily to the greater soil moisture. The elevation of these 

areas ranges from 700 to 710 feet. 

The following data are based only on June and July 1992 sampling because the grasslands were 

inadvertently mowed in August 1992 (DOE 1994c). A total of 136 plant species were identified in the 

mesic grasslands during the ecological survey of which 49 were herbaceous species (DOE 1994c). Of 

these 49 species, nearly half were non-native. Herbaceous plants were far more prevalent than woody 

plants, and grasses occupied the greatest area. The following plants were dominant during at least one 

sampling period: Canada goldenrod, Canada thistle, common brome grass, field bindweed, head-bearing 

sedge, Indian hemp, Japanese brome grass, Johnson grass, Kentucky blue grass, meadow fescue, poison 

hemlock, sterile brome grass, tall ironweed, tall thoroughwort, wild potato vine, and yellow sorrell. Early 

in the season, Canada thistle, common brome grass, and Kentucky blue grass were the most prevalent. 

By the end of July, Johnson grass, a non-native perennial, became the most prevalent species . 
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Few trees and shrubs were present in the grasslands and accounted for only six percent of species 

observed. In July 1992, boxelder seedlings were located in 70% of the 1 m2 plots sampled in July 1992 • 

indicating that this tree species may become established in the near future. The most likely seed source 

for the boxelder is a nearly pure stand of mature trees in the adjacent riparian forest (DOE 1994c). 

Early Successional Scrub/Shrub 

Approximately 8.6 ha of scrub/shrub habitat is located in the central and eastern portion of the New 

Property. The OU9 Ecological Characterization Report (DOE 1994c) described the scrub/shrub 

communities as previously disturbed areas that have been abandoned for a sufficiently long period of time 

to allow invasion and establishment of small trees and shrubs. Due to the relatively open canopy in these 

communities, the understory areas receive a greater amount of sunlight compared to closed-canopy forests . 
which has allowed a diverse herbaceous community to develop. Scrub/shrub habitats in the New Property 

are present on abandoned farm land in relatively dry areas. The primary soils in these areas are 

moderately to severely eroded Milton, Fairmont, and Ritchey silty clay loams (DOE 1994c). 

A total of 114 plant species were identified in the scrub/shrub community. The overstory was composed 

primarily of 10 year old black locust trees that occurred at an average density of 50 stemslha. The 

middlestory was dominated by juvenile Amur honeysuckle averaging six years old. Arnur honeysuckle 

also dominated the woody species community in the understory constituting nearly 100% of the density 

and approximately 97% of the average cover. Boxelder, frost grape, and soft hawthorne were present in 

open sod-dominated areas. 

The herbaceous community was composed of over 30 species with early successional members of the 

grass, aster, and pea families dominating. The following plants were dominant during at least one 

sampling period: black medic, Canada goldenrod, Canada thistle, common brome grass, downy aster, field 

bindweed, Kentucky blue grass, meadow fescue, Queen Anne's lace, teasel, and yellow sweet clover. 

Kentucky blue grass and meadow fescue were the most prevalent grasses. 

Soutb-Facing Slope Forests 

The south-facing slope forests are located on the south side of SMIPP Hill and across flats in the northern 

part of the New Property. These forests occupy approximately 17.2 ha of the Mound Plant property with 
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• 

the majority of the forest located on the New Property. Due to the southern orientation, this area receives 

• substantial amount of sunlight. Soils in this area are slightly eroded Fairmont and Milton silty clay loams 

(DOE 1994c), and the elevation ranges from approximately 750 to 860 feet. 

• 

• 

The OU9 Ecological Characterization Report (l994c) described the south-facing slope forests as being 

comprised of young, mixed deciduous trees with Amur honeysuckle dominating the middle and 

understories. A total of 43 plant species were inventoried in this community. Tree age was fairly 

consistent averaging 37 years, but several older trees were observed throughout the forest. This suggested 

that the forest originated as an abandoned pasture which contained several pasture trees. The forest 

canopy averaged 16m high and combined averaged stand density for all species was 1,750 stemslha. 

The structure of the forest consists of an overstory (trees which compose the canopy), middlestory (trees 

and shrubs with heights below the canopy height), and the understory (plants which grow near the ground 

surface). The overstory was dominated by American elm and white ash. Many dead elm trees were 

located in these stands with nearly all showing characteristics of Dutch elm disease. Amur honeysuckle, 

hackberry, and soft hawthorne were present in the stands. The middlestory was dominated by Amur 

honeysuckle and blue ash . 

The woody understory was composed primarily of dense layer of Amur honeysuckle. Blue ash, frost 

grape, hackberry, poison ivy, and white ash seedlings were present also. Only two herbaceous species, 

field garlic and garlic mustard, were identified in the understory areas during the ecological survey (DOE 

1994c) and only garlic mustard occupied greater than one percent of the plot area. 

Riparian Forests 

The riparian forests are limited to the western edge of the New Property near the Miami-Erie Canal which 

lies west of the New Property boundary. This forest type occupies 11.1 ha of the Mound Plant property 

and is located within the historic 1 00-year flood plain of the Great Miami River. Soils are alluvial Ross 

silt loams partially intruded with fill material. These soils are well drained, but display high moisture and 

nutrient availability and offer a deep rooting zone during the growing season (DOE 1994c). Elevations 

in this area range from 700 to 720 feet. 
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The OU9 Ecological Characterization Report (DOE 1994c) described the trees in the riparian forests as 

younger (averaging only 22 years) than those in the south-facing slope forests. A total of 105 plant • 

species were identified in this community. Typical riparian species such as boxelder were present and 

Amur honeysuckle dominated the middle and understories. The forest canopy averaged 15 m high and 

combined averaged stand density for all species was 2, 1 00 stems/ha. 

The overstory was dominated by American elm and boxelder. Similar to the south-facing slope forests, 

a large number of dead elm trees were present in the riparian forests. In addition, hackberry, honeylocust, 

and white mulberry were present in the riparian forest overstory. 

The middlestory and woody understory were dominated by two species, Amur honeysuckle and boxelder. 

American elm, black cherry, frost grape, hackberry, and poison ivy also were present in the woody 

understory. 

The herbaceous layer was more developed in the riparian forest compared to the south-facing forests. The 

OU9 Ecological Characterization Report (DOE 1994c) cited more favorable moisture regimes and reduced 

competition from honeysuckle as factors influencing this difference. The following herbaceous species 

were dominants in at least one sampling period: bedstraw, common chickweed, garlic mustard, and white 

snakeroot. All of these species are shade-tolerant and moisture-loving. 

Terrestrial Animal Populations 

Birds, mammals, reptiles, and amphibians at the Mound Plant were characterized during the ecological 

survey (DOE 1994c). In some cases, specific information for animal populations on the New Property 

could not be extracted from the DOE report (1994c). Consequently, the following discussion is specific 

to the New Property where possible, and provides general information about animal populations at the 

Mound Plant elsewhere. A full description of the sampling methodology utilized during the survey was 

presented in the OU9 Ecological Characterization Report (DOE 1994c). The purpose of this section is 

to briefly describe the terrestrial animal populations that are present at the New Property which will aid 

the selection of receptor species to be evaluated in the risk assessment. A complete discussion of the 

terrestrial animal populations at the Mound Plant and Montgomery County is included in the OU9 

Ecological Characterization Report (DOE 1994c ). In addition, a checklist for the animal species of the 

Miami Valley can be found in the FEIS for the Mound Plant (DOE 1979). 
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Bird species at the Mound Plant were characterized by transect sampling, nocturnal surveys, and random 

• encounters (DOE 1994c). A total of 81 species were observed on the Mound Plant of which 11 were 

known to be nesting onsite and an additional 22 were suspected of nesting onsite. A list of all bird 

species observed at the Mound Plant is presented in Table VI-2.2. The ten most common birds in 

decreasing order of abundance were: American robin, European starling, northern cardinal, American 

goldfinch, Carolina chickadee, house finch, mourning dove, red-winged blackbird, song sparrow, and 

common grackle. The American kestrel was the most abundant of five raptor species observed at the site 

and was suspected of nesting onsite. No federal threatened or endangered bird species were observed at 

the Mound Plant; however, several dark-eyed juncos, a state endangered bird, were observed on the New 

Property. Seasonal distribution and abundance of bird species can be found in the OU9 Ecological 

Characterization Report (DOE 1994c ). The Mound Plant habitats inhabited by each species is presented 

in Table VI-2.2. 

• 

• 

Small mammals at the Mound Plant were sampled by trapping along selected transects and in small and 

large grids (DOE 1994c). Large mammals were surveyed with spotlight searches at night. A total of 16 

mammal species were identified using these sampling techniques (see Table VI-2.3). White-tailed deer 

was the most common large mammal encountered, and eastern chipmunk and Peromyscus mice were the 

most frequently trapped small mammals. None of the species encountered are listed as federal or state 

threatened or endangered species. The New Property contains suitable habitat for all mammalian species 

encountered during the survey. 

Reptiles and amphibians (herptiles) were sampled using roving searches, drift fences, and quadrant 

searches. A total of ten herptile species were collected at the Mound Plant (see Table VI-2.4), arid the 

following four species were found on the New Property: American toad, blue racer, rat snake, and 

bullfrog. Although not encountered on the New Property during the survey, there is suitable habitat for 

the following species which were encountered elsewhere at Mound: eastern box turtle, blue racer, and 

queen snake. The rat snake was the most commonly encountered reptile. The red-backed salamander was 

the most frequently trapped amphibian at the Mound Plant, but it was not found on the New Property. 

The ecological report (DOE 1994c) stated that herptiles at the Mound Plant were less than expected in 

the number of species and the number of individuals encountered. None of the species encountered are 

listed as federal or state threatened or endangered species . 
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Table VI-2.2. 
Bird Species at Mound Plant, Montgomery County, Ohio" 

Common Name 

Red-winged blackbird 

Eastern bluebird 

Indigo bunting 

Northern cardinal 

Gray catbird 

Black-capped chickadee 

Carolina chickadee 

Double-crested connorant 

Brown-headed cowbird 

Brown creeper 

American crow 

Yellow-billed cuckoo 

Mourning dove 

Rock dove 

House fmch 

Northern flicker 

Empidonax flycatcher 

Blue-gray gnatcatcher 

American goldfmch 

Canada goose 

Common grackle 

Cooper's hawk 

Red-tailed hawk 

Rough-legged hawk 

Sharp-shinned hawk 

Great blue heron 

Green-backed heron 

Ruby-throated hummingbird 

Blue jay 

. Mound· Plant, ER Program 
Draft Final 

Page 1 of 3 · 

Scientific Name 

Age/aius phoeniceus 

Sialia sia/is 

Passerina cyanea 

Cardina/is cardina/is 

Dumete//a caro/inensis 

Parus atricapil/us 

Parus carolinensis 

Phalacrocorax auritas 

Molothrus ater 

Certhia americana 

Corvus brachyrhynchos 

Coccyzus americanus 

Zenaida macroura 

Columbia Iivia 

Carpodacus mexicanus 

Colaptes auratus 

Empidonax sp. 

Poliopti/a caeru/ea 

Cardue/is tristis 

Branta canadensis 

Quiscalus quiscu/a 

Accipiter striatus 

Buteo jamaicensis 

Buteo /agopus 

Accipiter striatus 

Ardea herodias 

Butorides striatus 

Archi/ochus co/ubris 

Cyanocitta cristata 

OUS New Property Remedial Investigation Report 
January 1996 

Habitats 

Gx/Gm, SF, SIS, RF, VOW 

NI 

Gx/Gm, SF, SIS, RF, VOW 

Gx/Gm, SF, SIS, RF, VOW 

Gx/Gm, SF, SIS, RF 

Gx/Gm, SF, SIS 

Gx/Grn, SF, SIS, RF 

SF 

Gx/Gm, SF, VOW 

SF 

Gx/Gm, SF, SIS, RF, VOW 

SF 

Gx/Gm, SF, SIS, RF, 1/0W 

SF, SIS, RF, 1/0W 

Gx/Gm, SF, SIS, RF, 1/0W 

Gx/Gm, SF, SIS, RF, 1/0W 

RF 

Gx/Gm, SF 

Gx/Gm, SF, SIS, RF, 1/0W 

Gx/Gm, SF, SIS, RF, 1/0W 

Gx/Gm, SF, SIS, RF, 1/0W 

SF 

SF, SIS 

SF 

Gx/Gm, SF 

Gx/Gm, SIS, 1/0W 

Gx/Gm, RF, 1/0W 

SIS 

Gx/Gm, SF, SIS, RF, 1/0W 
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Table VI-2.2 • 
Bird Species at Mound Plant, Montgomery County, Ohio" 

Page 2 of 3 

Common Name 

Dark-eyed junco 

American kestrel 

Killdeer 

Eastern kingbird 

Belted kingfisher 

Golden-crowned kinglet 

Ruby-crowned kinglet 

Mallard 

Purple martin 

Eastern meadowlark 

Northern mockingbird 

Common nighthawk 

Northern oriole 

Eastern phoebe 

American redstart 

American robin 

Barred owl 

Great homed owl 

Eastern screech owl 

Spotted sandpiper 

Chipping sparrow 

Field sparrow 

House sparrow 

Song sparrow 

Swamp sparrow 

White-throated sparrow 

European starling 

Bam swallow 

Northern rough-winged swallow 
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Scientific Name 

Junco hyemalis 

Falco sparverius 

Charadrius vociforus 

- Tyrannus tyrannus 

Cery/e alcyon 

Regulus satrapa 

Regulus calendula 

Anas p/atyrhynchos 

Progne subis 

Sturnella magna 

Mimus polyglottos 

Chrodei/es minor 

Icterus galbula 

Sayornis phoebe 

Setophaga ruticilla 

Turdus migratorius 

Strix varia 

Bubo virginianus 

Otus asio 

Actitis macularia 

Spizel/a passerina 

Spizella pusilla 

Passer domesticus 

Melospiza melodia 

Melospiza georgina 

Zonotrichia albicollis 

Sturnus vulgaris 

Hirundo rustica 

Stelgidopteryx serripennis 

OUS New Property Remedial Investigation Report 
January 1996 

Habitats 

Gx!Gm, SF, SIS 

Gx!Gm, SIS, 1/0W 

SIS, RF, 1/0W 

SF, 1/0W 

Gx!Gm, SIS, RF, 1/0W 

Gx!Gm, SF, SIS 

SF, SIS, RF 

Gx!Gm, SF, RF, 1/0W 

Gx!Gm, SF 

Gx!Gm, SF, SIS, 1/0W 

Gx!Gm, SF, SIS 

NI 

Gx!Gm, SF, RF 

NI 

SIS 

Gx!Gm, SF, SIS, RF, 1/0W 

NS 

NS 

NS 

1/0W 

Gx!Gm, SF, SIS, RF 

Gx!Gm, SF, SIS 

Gx!Gm, SF, RF 

Gx!Gm, SF, SIS, RF, 1/0W 

SIS 

Gx!Gm, SIS, RF, 1/0W 

Gx!Gm, SF, SIS, RF, 1/0W 

SIS, RF 

Gx!Gm, SF, SIS, RF, 1/0W 
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Table VI-2.2. 
Bird Species at Mound Plant, Montgomery County, Obio" 

Page 3 of3 

Common Name Scientific Name 

Tree swallow Tachycineta bico/or 

Chimney swift Chaetura pelagica 

Brown thrasher Toxostoma rufom 

Tufted titmouse . Parus bicolor 

Rufous-sided towee Piplio erythropthalmus 

Wild turkey Meleagras gallopavo 

Red-eyed vireo .,, , . 
ceus 

Warbling vireo 
I 

ilvus 

Turkey vulture ~w~• 
Bay-breasted warbler olea castanea 

Black-throated green warbler olea virens 

Chestnut-sided warbler Dendroica pensylvanica 

Tennessee warbler Vermi:llora perigrina 

Yellow warbler Dendroica petechia 

Yellow-rumped warbler ~ 

Cedar waxwing Bombycilla cedrorum 

AJnerican woodcock Sco/opax minor 

Downy woodpecker Picoides pubescens 

Hairy woodpecker Picoides vil/asus 

Red-bellied woodpecker Melanerpes caro/inus 

Eastern wood-peewee Contopus virens 

Carolina wren Thryothorus ludovicianus 

1 House wren Troglodytes aedon 

Common yellowthroat Geothylpis trichas 

Information obtained from DOE (1994c) 
BR 
Gx/Gm 
I/ OW 
NI 

a female turkey with three or four poults was observed crossing Benner Road 
xeric and mesic grasslands 
industrial or open water habitat 
no habitat infonnation was provided in the DOE (1994d) report 

Habitats 

SF 

Gx/Gm, SF, SIS, RF, IJOW 

Gx/Gm, SF 

SF, SIS, RF 

Gx/Gm, SF, SIS, RF 

BR 

Gx/Gm, SF, SIS 

RF 

SF, SIS 

Gx/Gm 

SF 

SF 

NI 

Gx/Gm, 1/0W 

Gx/Gm, SIS 

GxJGm, SF, SIS, RF 

SF 

Gx/Gm, SF, SIS, RF, 1/0W 

Gx/Gm, SIS, 1/0W 

SF 

SF 

Gx/Gm, SF, S/S, RF 

Gx/Gm, SF, SIS, RF 

GxJGm, SF 

NS 
RF 

night surveys were used to identify owl species, habitat information not available 
riparian forests 

SF south-facing forests 
SIS early succesional scrub/shrub 
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Table VI-2.3 • 
Mammal Species at Mound Plant, Montgomery County, Ohio (DOE 1994c) 

Common Name Scientific Name 

Oppossum Didelphis virginiana 

Short-tailed shrew B/arina brevicauda 

Eastern cottontail Sylvilagus jloridanus 

Eastern chipmunk Tamias striatus 

Groundhog (Woodchuck) - Marmota monax 

Eastern Gray squirrel Sciurus carolinensis 

Eastern Fox squirrel Sciurus niger 

Prairie Deer mouse Peromyscus maniculatus 

White-footed mouse Peromyscus leucopus 

Meadow vole Microtus pennsylvanicus 

House mouse Mus musculus 

Meadow jumping mouse Zapus hudsonius 

Gray fox Urocyon cineroargenteus 

Raccoon Procyon lotor 

Striped skunk Mephitis mephitis 

White-tailed deer Odocoileus virginianus 

Muskrat Ondatra zibethicus 

Table VI-2.4. 
Reptile and Amphibian Species at Mound Plant, Montgomery County, Ohio (DOE 1994c) 

Common Name Scientific Name 

Red-backed salamander 

American toad 

Bullfrog 

Snapping turtle 

Eastern box turtle 

Blue racer 

Rat snake 

Northern water snake 

Queen snake 

Brown snake 

Mound Plant, ER Program 
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Plethodon cinereus 

Bufo americanus 

Rona catesbeiana 

Chelydra serpentina 

Te"apene carolina 

Coluber constrictor 

Elaphe obsoleta 

Nerodia sipedon 

Regina septemvittata 

Storeria dekayi 
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Aquatic Habitats and Populations 

No ponds or perennial streams are present on the New Property; however, intermittent streams (seasonal 

drainages) and seeps are found throughout the area. Two of the streams, the east fork and Benner branch, 

were sampled for benthic macroinvertebrates using Surber samplers and qualitative methods during the 

ecological report (DOE 1994c). Seasonal differences in the benthic communities were noted. Insects 

adapted to living in erosional situations dominated in the spring, while species associated with depositional 

situations dominated in the fall. The OU9 Ecological Characterization Report (DOE 1994c) related that 

these differences were associated with the changing habitat in the streams over the season with stream 

flow and erosion occurring primarily in the spring and standing isolated pools in the fall. Due to their 

intermittent nature, it is unlikely that these drainages support any fish populations, and they were not 

sampled for fish during the ecological survey. A detailed discussion of the aquatic habitats and 

communities at the Mound Plant is included in the OU9 Ecological Characterization Report (DOE 1994c ). 

In January 1992, a preliminary assessment of wetlands at and near the Mound Plant was conducted using 

remote sensing techniques and the results were presented in the Preliminary Floodplain/Wetlands 

Assessment Report for 10 CFR 1 022 (DOE 1992f). This report indicated that no wetlands are present on 

the New Property. Field investigation of wetlands onsite was conducted in September 1992 which 

included eleven potential wetland areas located on the New Property. Offsite wetlands were investigated 

in May and September 1993. The · results of these investigations were presented in the OU9 

Hydrogeological Investigation: Wetlands Determination Report (DOE 1994e). In this report, it was 

determined that none of the eleven areas on the New Property met all wetlands criteria. As a result, none 

of the areas were designated as wetlands. 

Threatened and Endangered Species 

The FEIS for the Mound Plant (DOE 1979) concluded that the presence of state or federal threatened or 

endangered species was unlikely; however, this conclusion was made without field reconnaissance and 

before the New Property was acquired. As a result, the presence of endangered or threatened species was 

investigated during the ecological survey (DOE 1994c). Field investigation during the ecology survey 

discovered that two state endangered species were present at the Mound Plant and both of these species 

were present on the New Property. One specimen of inland rush (Juncus interior), a prairie plant, was 

• 

• 

discovered near a small seep in the subxeric grasslands. Ohio is at the extreme eastern edge of this • 
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species range. Because only a single individual was discovered on the site, it was concluded in the OU9 

• Ecological Characterization Report (DOE 1994c) that a viable breeding population of inland rush is not 

present at Mound, and the presence of the single individual should not interfere with any activities at the 

site. As a result, inland rush is not considered further in this BERA. 

The second state endangered species sighted at Mound was the dark-eyed junco (Junco hyemalis). This 

bird species is a common winter visitor in Ohio. It is the presence of breeding populations in the extreme 

northeastern portion of Ohio that is responsible for the state endangered listing. Several individuals were 

observed on the New Property foraging in the grasslands, scrub/shrub, and forests; however, no known 

breeding populations occur in southern Ohio (DOE 1994c ). As a result, dark-eyed junco is not considered 

further. 

No federal threatened or endangered species were observed at the Mound Plant during the ecological 

survey (DOE 1994c). 

Sensitive Habitats 

• The OU9 Ecological Characterization Report (DOE 1994c) concluded that, " ... the habitats and species 

composition of the Mound Plant is neither unique nor even of local importance." This conclusion was 

based on a comparison of the results of the Mound Plant ecological survey to casual observations of offsite 

areas. The New Property and the Mound Plant in general contain habitats with diverse plant and animal 

communities; however, these habitats and communities do not differ substantially from nearby offsite 

habitats. It should be noted that nearby habitats include numerous state and local conservancy land 

holdings such as Germantown Reserve, Possum Creek Reserve, Spring Valley Wildlife Area, and 

Sugarcreek Reserve. 

• 

6.2.4.2. Selection of Exposure Units and Receptor Species 

The BERA exposure unit is defined as an area where ecological receptors are likely to gather food, seek 

shelter, reproduce, and move around, and as a result of these activities, be potentially exposed to site 

contaminants. Thus, the exposure unit for the New Property BERA was defined, in part, on the basis of 

(1) observed and assumed patterns of behavior of the receptors, and (2) the spatial area of habitats relative 
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to the home range and foraging areas of the receptors. The spatial boundaries of the ecological exposure 

unit are the same as the unit defined for the New Property human health risk assessment. 

The ecological receptors for the BERA were selected from plant and animal species found in terrestrial 

habitats at the New Property (Tables VI-2.1 to VI-2.4). Five criteria were used to select the ecological 

receptors: 

• presence at the New Property, 

• representation of major biological pathways and trophic groups (species that share similar 

feeding habitats) in the terrestrial habitats present at the New Property, 

• potential sensitivity to contaminants, 

• availability of toxicity data, and 

• rare, threatened, or endangered status. 

For the terrestrial habitats at the New Property, the ecological receptors are honeysuckle (forbs), black 

locust (trees), meadow vole, short-tailed shrew, raccoon, woodcock, deer, fox, and hawk. Risks are 

quantitatively estimated for all but the woodcock and deer. The risks to these two receptors are discussed 

relative to the other receptors using knowledge of their likely exposure and relative sensitivity to 

contamination. 

6.2.4.3. Ecological Assessment and Measurement Endpoints 

The protection of ecological resources, such as the species of plants and animals and habitats described 

in Section 6.2.4.1, is mandated by a variety of legislation and government agency policies [e.g., CERCLA, 

NEPA]. Statements of key aspects of ecological protection are presented as policy goals (goals established 

by legislation or agency policy). One such policy goal was defined for the New Property BERA. To 

determine whether this goal is met at the New Property, assessment and measurement endpoints are 

formulated to define the specific ecological values to be protected. 

Assessment endpoints are societal values expressed as ratios that, if they exceed 1.0 or unity, suggest the 

need for further examination. The ratios compare an exposure concentration (estimated from a measured 

concentration in a medium) and an effects concentration (the toxicity threshold below which there are no 
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adverse effects). A measurement endpoint means the measurement or concentrations (of a chemical and 

• of a toxicity threshold) that are used to define and develop the assessment endpoint. 

•• 

• 

The policy goals and endpoints used for the New Property BERA were developed in accordance with 

current legislation and with guidance provided by EPA (1992h). The policy goal and endpoints for the 

New Property BERA are for no harmful effects from soil contaminants to terrestrial indicator plant and 

animal species. More specifically: 

Assessment Endpoint (1): The ratio of (1) concentrations of ecoCOPCs in surface soil (::=;; 2 ft), 

to (2) phytotoxicity thresholds for terrestrial plants, should be ::s;;l. 

Measurement Endpoint: Measured concentrations of ecoCOPCs in surface soil and literature 

values for phytotoxicity thresholds of ecological receptors for ecoCOPCs. 

Assessment Endpoint (2): The ratio of (1) concentrations of ecoCOPCs in surface soil(::=;; 2 ft), 

adjusted for exposure to (2) dietary limits for protection of terrestrial animals, should be ::s;;l. 

Measurement Endpoint: Measured concentrations of ecoCOPCs in surface soil and literature 

values for dietary limits of ecological receptors for ecoCOPCs. 
•l 

The assessment endpoints for the New Property BERA are stated quantitatively in terms of toxicity or risk 

quotients (Barnthouse et al. 1986). A risk quotient is the ratio of (1) the measured or predicted 

concentration of an ecoCOPC to which receptors are exposed in an environmental medium, to (2) the 

measured concentration of an ecoCOPC that adversely affects an organism (benchmark or toxicity 

threshold). If the measured concentration is equal to or less than the concentration producing an adverse 

effect (i.e., the ratio of the two, or the risk quotient, is less than or equal to 1 }, the risk is considered 

acceptable (protective ofthe ecological receptor). Assessment endpoints can then be simply stated as, "the 

risk quotient for ecological receptors exposed to ecoCOPCs in an environmental medium should be Jess 

than or equal to 1.0." Any risk quotient greater than I indicates that the ecoCOPC qualifies for further 

investigation of the actual likelihood of harm. The measured concentrations ofNew Property ecoCOPCs 

are provided in Section 4 of this report and are discussed in Section 6.2.5. The threshold concentrations 

[the NOAEL or LOAEL] are discussed in Section 6.2.6 . 
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Endpoints stated in terms of specific ecological receptor or exposure classes (groups of species exposed 

by similar pathways) often require data on the processes that increase or decrease the exposure 

concentration below or above the measured environmental concentration. Thus, some risk quotients 

incorporate exposure factors (e.g., dietary soil fractions and bioaccumulation factors). A risk quotient 

adjusted for exposure is termed an exposure quotient (XQ). This BERA uses the more general terms, risk 

quotient and XQ. Exposure factors for New Property ecological receptors are discussed in Section 6.2.5. 

Ratios for assessment endpoints 1 and 2 were calculated for ecoCOPCs in soils. Calculation and 

evaluation of the XQs for the ecological receptors are discussed in Section 6.2.7. 

6.2.4.4. Ecological Contaminants of Potential Concern 

EcoCOPCs are those substances detected at New Property that have the potential to pose a hazard to the 

plants and animals. The potential exposure medium for the New Property RI is surface soil (0 to 2 ft), 

including soil found in dry, small stream beds. 

According to EPA (1991d), factors determining whether a contaminant should qualify as an ecoCOPC 

include environmental concentration, frequency of occurrence, background levels, bioavailability, physical 

and chemical' properties (e.g., solubility), potential for bioaccumulation, toxicity, and effects. 

Contaminants at the New Property site were first identified from a comparison of site and background 

concentrations. Background concentrations for organic compounds were only available for some 

pesticides. The background concentrations of all other organic compounds are assumed to be zero. All 

contaminants detected above background were then screened as ecoCOPCs on the basis of their toxicity 

and potential for bioaccumulation. 

Toxicity threshold values for screening contaminants at New Property to identify ecoCOPCs were obtained 

from published sources (e.g., Opresko et al. 1994) and toxicological data bases [e.g., Hazardous 

Substances Data Bank (HSDB) (NLM 1992)]. 

Published toxicity data were used in the following order of preference: 

• 

• 

concentrations showing no effect [e.g., NOAEL]; and 

chronic toxicity concentrations [e.g., LOAEL]. 
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The first choices for soil toxicity thresholds were conservative estimates of safe soil concentrations derived 

• from Opresko et al. (1994) for the New Property ecological receptors. When these values were available, 

they were used to set thresholds for the appropriate media, regardless of other, perhaps conflicting, data. 

In all cases, the appropriateness of study methods, chemical species, and test organisms relative to the 

New Property was considered when setting toxicity threshold values. 

• 

• 

The soil toxicity threshold was the lowest protective soil concentration among the New Property ecological 

receptors for each contaminant. Soil screening levels were calculated using dietary limits (mg 

contaminant/kg diet) published in Opresko et al. (1994) or dietary limits calculated using the formulas in 

Opresko et al. (1994) and oral toxicity data obtained from electronic data bases. Dietary limits were 

calculated for acenaphthene, chrysene, dibenzo(a,h)anthracene, fluoranthene, fluorene, and pyrene from 

NOAELs published in IRIS (EPA 1992i), HSDB (NLM 1992) and Registry of Toxic Effects of Chemical 

Substances (NIOSH 1992). To calculate soil screening levels from dietary limits, the lowest dietary limit 

is divided by the highest bioaccumulation factor (BAF), with units [(mg contaminant/kg dietary item)/(mg 

contaminant/kg soil)]. This assumes that receptors obtain 100% of their diet from the site, and the 

absorption efficiency is 1.0 for tissue (1 00% is absorbed from all biotic tissue ingested). The BAF is the 

highest value for terrestrial organisms reported or a default value when no value was reported (Table VI-

2.5). These assumptions result in conservative soil screening levels for all ecological receptors; the lowest 

of these among the different receptors is the soil toxicity threshold. The toxicity thresholds for New 

Property contaminants are given in Table VI-2.5. 

Contaminants are screened according to the following: 

(1) If the mean concentration at the site does not exceed the toxicity threshold, then the 

contaminant does not qualify as an ecoCOPC. 

(2) If the mean concentration at the site exceeds the toxicity threshold or if no threshold is 

available, then the contaminant is an ecoCOPC. 

Using the thresholds and screening rules described above, 30 of the 44 contaminants or groups of 

contaminants (inorganics and organics above background) qualify as ecoCOPCs in soil. The 14 

contaminants in soil excluded from further consideration as ecoCOPCs are lead, manganese, acetone, 

benzo(a)pyrene, bis(2-ethylhexyl)phthalate, chlordane, chrysene, di-n-butylphthalate, 

dibenzo(a,h)anthracene, fluoranthene, fluorene, methylene chloride, pyrene, and uranium-235 based on its 
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Table VI-2.5. Screening of Soil Contaminants at New Property 

com AMINANT 

INORGANICS 

Anlimony 

Anenic 

Bismuth 

Cadmium 

Cerium 

Lead 

Manganese -

Mercury 

Neodymium 

Selenium 

Thallium 
1m 
Vanadium 

Zinc 

ORGANICS 

Acenapbthylene 

Acetone 

Anlhracene 

Benzo(a)anlhracene 
Benzo(a)pyrene 

Beozo(b )fluoranlhene 

Benzo(g,b.i)perylene 

Benzo(k)fluoranlhene 

Benzoic Acid 
Bis(2-ethylbexyl)pbthalalc 

Calbazole 

Chlordane 

Chrysene 

Di-n-bulylpblhalalc 

Dibcnzo(a.h)anlhracene 

Fluoranthene 

Fluorene 

lndeno(l.2.3-ed)pyrene 

Methylene chloride 

Phenanlhrene 

IPyiene 

IONS 

Chloride 

Fluoride 

Nilralc-Nilritc-N 

SuHate 

RADIONUCLIDES 

Pu-238 

Ra-226 
Th-228 

Th-330 

Th-232 

U-23S 

NO • DOl detected 
nd- nodal& 

Mean Soil 

Concentration 
(mg!kg) 

1.02 

7.3 

24.9 

0.246 
40.2 

21.4 

760 

0.0698 

21.6 

O.S63 

0.44S 

6.3 

18.9 

83.S -

0.2 
0.00843 

0.206 

0.273 

0.27 

0.341 

0.2 

O.S02 

0.761 

0.194 

0.203 
0.000891 

0.2S9 

0.192 

0.197 

0.336 

0.201 

0.214 

0.0146 

0.297 

0.29 

89.9 

6.S1 
443 

27S 

0.841 

1.07 

1.23 

1.4 

0.90S 

0.0488 

0 values presented for information purposes only 

Mean Lowest 

Bdground• DiewyLimillt 
(m_g/l<g) (ml!lksz) 

NO 0.24 
S.33 0.24 

IS.9 nd 

0.429 0.37 
NO nd 
20.4 2.34 

6S9 379 

0.0316 0.008 

NO nd 

0.203 0.14 

O.IS 0.032 

S.31 nd 

16.9 0.82 

68.1 3.6 

NO nd 

NO 43 

NO nd 

NO nd 
ND 1.9 
NO nd 
NO nd 

NO nd 

NO nd 

NO 0.7 

ND nd 

NO 1.03 

ND 8SSa 

ND 0.07 

NO 860a 

NO 23.8a 

ND 23.8a 

ND nd 

ND 2S.2 
NO od 
NO 14.3a 

48.2 nd 

3.3S S.3 
6.64 nd 

62.1 nd 

O.OS91 nd 

1.17 nd 

0.9S9 nd. 

1.9 nd 

0.933 nd 

0.0646 S.1 

#unless otherwise denoted, lowest dietary levels in Oprcsko el at. (1994) for New Property recepton 

Highest 

Bioaccumulalion 

Factor+ 

10 

0.1 

·-
II 

-
0.01S 

0.02 

13 

--
0.7S 

10 

--
0.13 

s 

--
o.os 

--
--

I.S 
-
-
-
-

0.19 

-
1.6 

0.76 

0.24 
4.8 

0.13 

o.os 
-

o.os 
-

0.3 

--
10 

--
-

--
-
--
--
-

100 

a Calculated from toxicity data in EPA (1992i), NLM (1992) and NIOSH (1992) using Oprcsko el at. (1994) methods 

+ BERA for Loring Air Force Base, Draft (HAZWRAP 1994 ); 

defaults are 10 (inorganics. ions) and 100 (organics, radionuclides) 

++ Dietary limit/ highest reponed bioaccumulation factor 
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Soil Above 
SCTeening U\'el Screening 

(ml!lksz)++ U\'el 

0.02 yes 
2.41 yes 

no screening level yes 
0.03 yes 

no screening level yes 
ISS.70 no 

18900.00 no 
0.0006 yes 

no screening level yes 
0.19 yes 

0.0032 yes 
no screening level yes 

6.30 yes 
0.71 yes 

no screening level yes 

860.00 no 

no screening level yes 
no screening level yes 

1.28 no 

no screening level yes 
no screening level yes 
no screening level yes 
no screening level yes 

3.76 no 

no screening level yes 

0.10 no 

112S.OO no· 

0.29 no 

179.00 no 

182.70 no 

47S.OO no 

no screening level yes 
S03.70 no 

no screening level yes 
47.70 no 

no screening level yes 
O.S3 yes 

no screening level yes 
no screenin~ level ves 

no screening level yes 

no screening level yes 
no screening level yes 

no screening level yes 
no screening level yes 

0.06 no 
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effects as a chemical. Table VI-2.5 includes each contaminant reported in soil at the New Property 

• exposure unit and whether it qualifies as an ecoCOPC. 

6.2.5. Exposure Assessment 

Step 2 of U.S. EPA's ERA process, as it applies to the New Property BERA, is discussed in this section. 

The exposure assessment describes the contaminant sources and exposure media at New Property. It also 

examines the route, magnitude, frequency, duration, trend, and spatial pattern of exposure of each receptor 

population and habitat to a chemical or physical stressor. 

Exposure assessment includes (1) quantification of the release, migration, and fate of contaminants; (2) 

characterization of ecological receptors being exposed; and (3) quantification of concentrations at the point 

of contact with the exposed organisms. The release, migration, and fate of contaminants determine the 

concentrations of ecoCOPCs in the exposure media. The concentrations in exposure media are measured 

or estimated. For example, the concentrations in soil at the New Property are measured. The 

concentrations in prey are estimated from these measured concentrations. 

• Each receptor is characterized by different routes of exposure. These differences are captured in exposure 

factors, which are used to adjust the measured concentration of ecoCOPCs in the exposure media as the 

chemical moves along its pathway to the receptor. Sufficient data exist (1) to identify the source media 

leading to potential exposure of ecological receptors, (2) quantify the concentration of ecoCOPCs in 

exposure media, and (3) derive exposure factors for a diversity of ecological receptors. 

• 

6.2.5.1. Qualitative Evaluation of Exposure Pathways 

The potential exposure pathways (contaminant sources, release mechanisms, exposure media, exposure 

routes, and receptors) at the New Property are diagrammed in Figure 6.2.1. The contaminant source, 

exposure media, receptors, and the routes by which they are exposed to ecoCOPCs are described below. 

Contaminant Sources 

Contaminant sources at New Property include surface and subsurface soil at the terrestrial exposure unit. 

The origin, nature, and extent of the contaminants in these media are discussed in Sections 2 and 4 . 
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Exposure Media 

Soil (surface and sub-surface), surface water, groundwater, and air, as well as contaminated plants and 

animals that are ingested by other receptors, are all potential exposure media. After further evaluation, 

however, only surface soil and biota (living organisms such as plants and animals) were retained as 

exposure media for the BERA. 

Subsurface soil (2 feet and deeper) exhibits much less animal, microbial, and plant activity than does 

surface soil (0 to 2 feet from ground surface) (Suter et al. 1993a). Subsurface soil was judged to be of 

much lower exposure and was not considered quantitatively. Surface water consists of ephemeral seeps 

and surface flow after rain storms. The ephemeral areas were judged to provide insufficient cover and 

food to organisms. Therefore, surface water risks were not evaluated quantitatively. Groundwater is not 

considered an exposure medium because ecological receptors are unlikely to come into contact with it 

while it is below the ground surface. Air is not considered an exposure medium because only two volatile 

organics, acetone and methylene chloride, were detected at low concentrations at the New Property (Table 

Vl-2.5). It was assumed that these chemical concentrations were so low as not to merit further analysis. 

No data were available for contaminant body burdens so this precluded the use of direct measurements 

for plants and animals. 

Exposure Routes 

Potential exposure routes for the exposure media evaluated at the New Property are those for soil, biota, 

and surface water at seeps. Animals may be exposed to surface water at seeps by dermal contact and 

ingestion. Animals may be exposed by ingestion of contaminated biota. Animals may come into contact 

with soil by means of incidental ingestion, dermal contact, inhalation of dust, and external radiation with 

radioactive materials. Plants are potentially exposed by external radiation and dermal contact (root uptake) 

from soil. 

Ingestion of soil and biota by animals are the only two potential exposure routes evaluated quantitatively 

in the BERA. The exposure of animals to contaminants in soil by dermal contact and inhalation are likely 

to be a small fraction of the total exposure compared to exposure to contaminants in soil by incidental 

ingestion and the indirect exposure by ingestion of contaminated plants and animals. Furthermore, the 

available toxicity data is almost exclusively for ingestion (e.g., Opresko et al. 1994). Likewise, external 
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radiation is unlikely to be a primary route of exposure for animals moving across the site, and there is no 

• evidence that low concentrations of radioactive materials in soil are detrimental to ecological populations 

(Whicker and Schultz 1982). Finally, animals are potentially exposed only intermittently to surface water 

at seeps on the New Property, during periods of wet weather. Exposure to potentially contaminated 

surface water at seeps during only a fraction of the year makes risks to animals from dermal contact and 

ingestion of surface water at seeps unlikely. 

Therefore, no additional quantitative evaluation of exposure to surface water at seeps is included in the 

BERA. 

The exposure pathways that are ·most likely to put ecological receptors at risk and that are evaluated 

quantitatively using site measurements and published exposure parameters and toxicity data are (1) direct 

contact of plants with soil, and (2) incidental ingestion of soil and (3) ingestion of plant and animal matter 

by animals. 

6.2.5.2. Ecological Receptors and Their Exposure 

• The potential exposures of ecological receptors to contaminants in surface soil and plants and animals 

ingested by other receptors are evaluated. The two primary receptor categories (terrestrial plants· and 

animals) are subcategorized by exposure classes. Exposure classes group together those species whose 

feeding habits and physiology are similar. For example, terrestrial animals are subcategorized into small 

mammals, mammalian herbivores (plant consumers), mammalian predators (animal consumers), and bird 

predators. Each exposure class for the New Property has one or more species of ecological receptors (e.g., 

• 

. meadow vole and short-tailed shrew in the case of small mammals). 

Risks are assessed for almost all of the ecological receptors. The risk to bird predators is greater than the 

risk to bird herbivores for two reasons: (1) the potential for bioconcentration is greater in animals than 

in plants, and (2) bird predators are likely to be more sensitive to ecoCOPCs than bird herbivores. 

The terrestrial exposure classes and their ecological receptors for the New Property are: 

• plants; 
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Plants 

• 

forbs (honeysuckle); 

small mammals; 

ground-dwelling herbivore (meadow vole); 

subterranean carnivore (short-tailed shrew); 

• mammalian herbivores; 

temporary browser at site (deer); 

• mammalian predators; 

permanent resident (raccoon); 

temporary forager (fox); and 

•- bird predators; 

with soil-dwelling prey (woodcock); 

with terrestrial prey (red-tail hawk). 

Trees and forbs are exposed to ecoCOPCs primarily by direct contact with soil. It is assumed that they 

are exposed to the full soil concentration. In the risk characterization for the New Property BERA 

(Section 6.2. 7), the measured soil concentrations were compared directly with the toxic threshold (the 

lowest soil concentrations reported in the published literature as producing a toxic effect on test plants of 

the same exposure class). 

Small Mammals 

Ground-dwelling herbivorous small mammals (e.g., meadow vole) are exposed primarily through 

incidental ingestion of contaminated surface soil and ingestion of plant material. Exposure by dermal 

contact with soil is assumed to be negligible for small mammals at the New Property. Exposure for these 

receptors is the sum of what is absorbed from ingested soil and plant matter. Small mammals are assumed 

to obtain everything they ingest from the exposure unit. 

Smali mammal predators (e.g., short-tailed shrew) are primarily exposed by ingestion of potentially 

contaminated prey (e.g., earthworms, insect larvae, slugs) as well as ingestion of soil. This class of 

receptors may also be exposed to soil contaminants by direct contact and inhalation of volatile and 

semi-volatile organic compounds and particulates. For the New Property, the exposure for this class of 
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receptors is the sum of what is absorbed from the soil and from the plants and animals they ingest. The 

• fraction of their diet that is soil includes soil from the intestinal tracts of their prey. All prey are assumed 

to be obtained from the exposure unit. The estimated exposure for this class does not include exposure 

by direct contact or inhalation. Conservative values for soil ingestion and dietary composition are used 

for shrews. For example, it was assumed that shrews ingest 30% soil and 70% earthworms for their total 

diet. Both ingestion values are conservative because shrews likely eat fewer earthworms (EPA 1993d) 

and, thus, less soil. Also, shrews likely eat other less contaminated organisms (e.g., surface-dwelling 

invertebrates) as part of their diet. 

• 

• 

Mammalian Herbivores 

Large herbivores like deer are exposed primarily to ecoCOPCs that are in plant material. Exposure by 

direct contact with soil is assumed to be negligible for deer at the New Property. Deer are assumed to 

obtain about 40 percent of their diet from the exposure unit. Therefore, the risk to deer are not 

quantitatively evaluated. The risk estimates for the vole are expected to be greater than those for the deer. 

Mammalian Predators 

Mammalian predators are exposed primarily to ecoCOPCs that have accumulated in their prey. As is the 

case with the raccoon and fox, some terrestrial predators also may incidentally consume soil. The predator 

is assumed to eat only terrestrial prey contaminated from ecoCOPCs in soil. 

Bird Predators 

Bird predators are exposed primarily to ecoCOPCs that have accumulated in their prey. For bird predators 

feeding on primarily soil-dwelling food (e.g., woodcock) and terrestrial prey (e.g., red-tail hawk), the 

ecoCOPCs in their prey are assumed to come from exposure to soil. The concentrations of ecoCOPCs 

in the prey of bird predators were calculated by multiplying the soil concentration by the appropriate 

bioaccumulation factor. The resulting value would accurately represent ecoCOPC concentrations in the 

prey if (1) most of the prey of bird predators were notthemselves predators and ecoCOPCs concentrations 

did not become magnified in vegetation or (2) the ecoCOPCs did not become magnified in carnivorous 

prey organisms above the concentration levels in herbivorous prey. The risk to the woodcock are not 
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calculated but are estimated from the calculated risks to other receptors and the relative magnitude of their 

dietary limits and exposures. 

The exposures of these receptor classes to ecoCOPCs are estimated from the measured concentrations in 

the exposure media, adjusted by exposure factors (Table VI-2.6). These are described below. 

6.2.5.3. Quantification of Exposure 

The concentrations of ecoCOPCs in soil to which ecological receptors at the New Property are potentially 

exposed were quantified for the BERA. The measured mean and RME concentrations of ecoCOPCs in 

soil were used to estimate exposure to the New Property ecological receptors. Details on the number and 

location of samples, sampling methods, and analytical methods are provided in Sections 3 and 4 of this 

report. The measured ecoCOPC concentration data for soil at the terrestrial exposure unit are summarized 

in Tables Vl-2. 7 and VI-2.8. These measured concentrations are adjusted by exposure factors to estimate 

the exposure to ecological receptors. 

Exposure Factors 

Exposure factors (EFs) for the New Property terrestrial ecological receptors exposed to ecoCOPCs in a 

single medium are calculated using the following equation: 

EF = DI X [(SI X AE5) +(PI X AET X BV) + (TI X AET X BAF)] Eq. 6.2-1 

where: 

DI = the fraction of the total ingested substances that comes from a specific 

exposure unit; 

SI =the fraction ingested that is abiotic (e.g., soil); 

AE5 = the fraction of the ecoCOPC in soil that is absorbed by receptor; 

PI =the fraction ingested that is plant material; 

AEr =-the fraction of the ecoCOPC in tissue that is absorbed by the receptor; 

BV = bioaccumulation factor for plants (unitless); 

TI = fraction ingested that is terrestrial prey; and 

BAF = bioaccumulation factor for terrestrial prey (unitless). 
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Table VI-2.6. Exposure Parameters and Factors 
for Terrestrial Ecological Receptors at New Property 

Exposure Parameters 

Receptor DI SI PI 

Forbs - - -

Trees - - -

Meadow vole 1 0.02 0.98 

Shrew 1 . 0.3 -

Raccoon 1 0.09 -

Fox 

Hawk 

Dl 
SI 
PI 
TI 
BV 
BAF 

0.1 0.03 

0.1 -

fraction of ingesta from exposure unit 
fraction of ingesta that is soil or sediment 
fraction of ingesta that is plant matter 

-

-

fraction of ingesta that is living terrestrial animal matter 
biouptake factor for terrestrial vegetation 
bioaccumulation factor for terrestrial prey 
not applicable 

TI Exposure Factor 

- 1 

- 1 

- (0.02 x 0.1) + (0.98 x BV) 

0.7 (0.3 X 0.1) + (0.7 X BAF) 

0.91 (0.09 X 0.1) + (0.9 X BAF) 

0.97 0.1[(0.03 X 0.1) + (0.97 X BAF)] 

1 O.l[BAF] 
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Table Vl-2.7. Risk Quotients for Inorganic EcoCOPCs In Surface SoU at Mound New Property•: Mean Exposure 
I , , j ~ I ' 

EcoCOPC 
INORGANICS 
Antimony 
Anenic 
Bismuth 
Cadmiwn 
Cerium 
Men:my 
Neodymium 
Selenium 
Tballium 
Tin 
Vllruldium 
Zinc: 

1.02 
7.3 
24.9 

0.246 
40.2 

0.0698 
21.6 

0.563 
0.445 

6.3 
18.9 
83.5 

s.o 
11.2 
ND 
2.S 
ND 
0.3 
ND 
12.9 
1.0 

50.0 
2.S 

2S.O 

2.0E-J 
6.SE-J 

ND 
9.8E-2 

ND 
2.3E-1 

ND 
4.4E-2 
4.5E-I 
UE-1 
7.6E~ 

3.3E~ 

5.0 
10.0 
ND 
5.0 
ND 
0.3 
ND 
1.0 
1.0 

so.o 
2.S 
20.0 

2.0E-I 
7.3E-I 

ND 
4.9E-2 

ND 
2.3E-1 

ND 
S.6E-J 
4.SE·I 
l.lE-1 
7.6E~ 

4.2E~ 

1.0 
1.0 
ND 
l.S 
ND 
0.1 
ND 
0.6 
0.1 
ND 
3.3 

2791.3 
• Risk qootients not calculallld for organic. ion and flldionuclide ccoCOPCs for lack of roxicily thresholds 
ND-nodata 

2.1E-I 
3.1E-I 

ND 
1.8E·2 

ND 
I.IE·I 

ND 
6.7E-3 
2.0E-2 

ND 
1.8E·2 
8.9B-3 

XQ ·exposure quotient calculallld as (mean concenlralion of ccoCOPC X exposure fac!Orlt<>xicily threshold concentration) 
EcoCOPC - ecological contami.nant of potential concern 

• • 

0.3 HE-I 0.4 1.3E-l 0.2 2.2E-2 ND ND 
0.3 2.1E~ 0.4 l.lE~ 0.2 2.0E-I 6.1 7.9E-3 
ND ND ND ND ND ND ND ND 
0.4 4.7E~ 0.7 3.7E~ 0.4 7.2E-1 1.8 I.SE-1 
ND ND ND ND ND ND ND ND 
0.0 2.1E+I 0.0 1.7E+I , 0.0 3.1E~ ND ND 
ND ND ND ND ND ~ ND ND 
0.2 2.0E~ 0.3 l.SE~ 0.1 2.9E-l 0.6 7.2E-2 
0.0 8.9E+l 0.1 6.9E+I 0.0 l.3E+I ND ND 
ND ND ND ND ND ND ND ND 
0.9 2.SE~ l.S 1.6E~ 0.8 3.0E-l 14.3 1.7E-2 

754.1 3.9E-1 1238.9 3.1E-1 688.8 S.9E-2 3.6 1.2E+I 

• 
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• • 
'fable Vl-1.8. RJs!' Quotients for Inorganic ~OPCs in Surface Soil at Mound New Property*: UCL9S Exposure 

EcoCOPC 

INORGANICS 
Antimony 1.28 s.o 2.6E-1 S.O 2.6E·I 1.0 2.6E-I 0.3 3.2E-I 0.4 1.6E-I 
Anenic 7.87 11.2 7.0E-1 10.0 7.9E-1 1.0 3.3E-1 0.3 2.3E-+O 0.4 1.3E-+O 
Bismuth 28.8 NO NO NO NO NO NO NO NO NO NO 
Cadmium 0.392 2.S 1.6E-I s.o 7.8E-2 I.S 2.9E-2 0.4 7.6E-+O 0.7 6.0E-+O 
Cerium 47.1 NO NO NO NO NO NO NO NO NO NO 
Mercury 0.0813 0.3 2.7E-1 0.3 2.7E-I 0.1 1.3E-1 0.0 2.5E+I 0.0 1.9E+I . 
Neodymium 28.1 NO NO NO NO NO NO NO NO NO NO 
Selenium 0.652 12.9 S.IE-2 1.0 6.SE-1 0.6 7.7E-3 0.2 2.3E-+O 0.3 I.SE-+0 
Thallium 0.532 1.0 5.3E-1 1.0 5.3E-1 0.1 2.4E-2 0.0 I.IE+l 0.1 8.3E+l 
Tin 9.09 so.o 1.8E-1 50.0 1.8E·1 NO NO NO NO NO NO 
Vanadium 21.3 2.5 S.SE-+0 2.5 B.SE-+0 3.3 :toE-2 0.9 2.9E-+O l.S I.SE-+0 
Zinc 122 25.0 4.9E-+O 20.0 6.1E-+O 2791.3 1.3E-2 7S4.1 S.7E-I 12111,9 ........ 4.SE-1 
• Risk quotients not calculal<:d for organic, ion, and radionuclide ecoCOPCs for lack of toxicity thresholds 
UCL 95 • 9Sth upper confidenc;:: level about the mean 
ND- no data 

XQ • eltposure quotient calculated as (UCL95 concentration of ecoCOPC X exposure factor/toxicity threshold concentration) 
EcoCOPC • ecological contaminant of potential concern 

• 

0.2 2.8E·2 NO NO 

0.2 2.2E-1 6.1 S.SE-3 
NO NO NO NO 

0.4 I.IE-+0 1.8 2.4E-1 
NO NO NO NO 

0.0 3.1E-+O NO NO 

NO NO NO NO 

0.1 3.4E-1 0.6 8.3E-2 
0.0 1.6E+1 NO NO 

NO NO NO NO 

0.8 3.4E-1 14.3 1.9E-2 
688.8 8.6E-2 3.6 1.7E+I 



Only the appropriate exposure parameters that contribute to a receptor's exposure should be used to derive • 

the EF using Eq. 6.2-1. 

The values used for the exposure parameters 01, SI, PI, and TI in the New Property BERA are shown in 

Table VI-2.6. The absorption efficiency for soil (AE.) is assumed to be 0.1 and for tissue (AEJ it is 

assumed to be 1.0. These values were chosen to estimate the relative availability of contaminants in 

abiotic and biotic media. Bioaccumulation factors, BV and BAF, depend on the ecoCOPC and prey item. 

The BVs and BAFs used to estimate exposure are given in Table VI-2.9. When more than one value was 

available from published reports, the highest value was chosen from among the BVs or BAFs. When no 

value was available for an ecoCOPC, the default BV was 0.5 and the default BAF was 1 0.0. These were 

chosen as conservative default values based on values reported for other ecoCOPCs. 

For the New Property BERA, the EF combining the exposures from ingestion of soil and from ingestion 

of terrestrial plants and animals is multiplied by the concentration of the ecoCOPC in soil. Each resulting 

exposure concentration is individually compared to the appropriate toxicity threshold. They are not 

combined to estimate total exposure (and risk) over multiple pathways. 

Terrestrial plants are assumed to be exposed to surface soil (zero to two feet) only. The EFs for these 

exposure classes are 1.0 because they are exposed to the full concentration in the soil. 

The EF for terrestrial herbivorous small mammals depends on the assumed fraction of incidental soil 

ingestion, the fraction of ecoCOPC in soil that is absorbed (absorption efficiency), and the 

bioaccumulation factor for terrestrial plants (BV). Exposure is calculated for only one receptor species, 

the meadow vole. The dietary soil fraction used for the meadow vole (0.02) is that reported by EPA 

( 1993d). The absorption efficiency is 0.1 for soil and 1.0 for plant tissue. The bioaccumulation factors 

for terrestrial plants (BVs) are given in Table VI-2.9. 

Regarding shrews, the fraction of ingested material that is soil is a maximum (conservative) estimate based 

on published reports. It is reported that up to 41% of shrew diet is earthworms (EPA 1993d) and it is 

professional judgement that less than 75% of earthworms ingested by shrews is soil. 
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Table VI-2.9. Bioaccumulation Factors for Inorganic EcoCOPCs Used to Calculate Risk Quotients 

Maximum Maximum 

CONTAMINANT BY* Ref. BAF+ 
INORGANICS 
Antimony 0.2 a 0.05 
Arsenic 0.04 a 0.066 
Bismuth 0.5 10 
Cadmium 0.11 b 11 
Cerium 0.5 10 . 
Mercury 0.18 b 13 
Neodymium 0.5 10 
Selenium 0.005 b 0.76 
Thallium 0.004 a 10 
Tin 0.5 10 
Vanadium 0.0011 b 0.13 
Zinc 0.3 b 5 
* Biouptake factor for vegetation; default is 0.5 
+ Bioaccumulation factor for animal prey; default is 10.0 
a Baes et al. (1984) 

Ref. 

c 
d 

e 

c 

d 

c 
c 

b Calculated from values reported in Baes et al. (1984) multiplied by 0.2 to represent 
80% water composition of plants, as reported by HAZWRAP (1994). 

c Value derived from biotransfer factors presented in Baes et al. (1984) for uptake into 
cattle, converted to BAF by multiplying by food ingestion rate of 50 kg/day wet weight, 
as reported by HAZWRAP (1994). 

d Average of values for industrial soils (Beyer and Cromartie 1987) multiplied by 0.2 
to represent 80% water content of earthworms, as reported by HAZWRAP (1994). 

e BCF for earthworms from Dierexsens et al. (1985), as reported by HAZWRAP (1994) . 
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The EF for small mammal predators is the fraction of soil ingested (assumed to be 0.3) times the 

absorption efficiency for soil plus the product of the bioaccumulation factor for the ecoCOPC and the 

fraction of diet that is animal matter (0.7) times the absorption efficiency for animal tissue (1.0). The 

BAFs used for the New Property ecoCOPCs are given in Table VI-2.9. 

The EF for terrestrial predators includes the fraction of diet that comes from the exposure unit (DI), the 

fraction of diet that is soil, the absorption efficiencies for soil (0.1) and tissue (1.0), the bioaccumulation 

factor for the prey, and the fraction of diet of that prey type. For raccoons, the fraction of diet from the 

exposure unit is assumed to be 1.0, whereas the fractions for fox and red-tail hawk are taken to be 0.1. 

These estimates are considered to be conservative, given the large foraging areas for these predators. 

Raccoons are the only terrestrial predators that consume soil. The dietary soil fractions used for raccoons 

(0.09) for the New Property BERA are those reported by EPA (1993d). The fraction of food that is prey 

for the raccoons is assumed to be 0.91 with only terrestrial prey being ingested. The bioaccumulation 

factors are given in Table Vl-2.9. 

6.2.6. Effects Assessment 

The third step in U.S. EPA's framework for conducting ERAs, as it applies to the New Property BERA, 

is discussed in this section. The purpose of the effects assessment is to evaluate the response to chemical 

and physical stressors in terms of the selected assessment and measurement endpoints. Depending on the 

parameters of exposure, this effects assessment results in a profile of the response of receptor populations 

and habitats to stressors at concentrations or doses (or other units of stress) to which they are exposed. 

6.2.6.1. Chemical Toxicity 

Chemicals in the ecosystem may be directly toxic to plants and animals. They may also be indirectly 

harmful by reducing an organism's ability to survive and reproduce by decreasing reproductive rates, 

reducing the viability of offspring, causing alterations in behavior patterns, or increasing susceptibility to 

disease or predators. These distinct effects are characterized by different dose responses and may result 

from different exposure pathways. The toxicity thresholds used for animals in the New Property BERA 

are based on concentrations that have been observed to cause a 20% or less reduction in population size. 

That is, chemical concentrations above these toxicity thresholds are considered excessive. 
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Chronic (long-tenn) toxicity resulting from chemical contaminants is the primary concern at the New 

Property. Volatile organics, unless they are at very high concentrations or are being released continuously, 

are unlikely to remain at high concentrations due to volatilization and transport offsite. Thus, the 

likelihood of acute (short-tenn) exposures from volatile organics is low. Although metals and semivolatile 

organic contaminants can occur in high concentrations in soil, most organisms do not ingest large amounts 

of soil and, thus, are unlikely to be exposed to concentrations above acute toxicity thresholds. Vegetation 

at the New Property showed no indication of acute toxicity. 

Plants grown in soil containing metals, however, can accumulate higher-than-background levels of some 

metals, resulting in chronic toxicity. Bioaccumulation is generally most significant in the roots of plants; 

however, several metals can be translocated to parts of the plants above the ground. Some metals (e.g., 

selenium) accumulate in animal tissues and can have subtle deleterious effects on animals over long 

exposure times. Many organic contaminants (e.g., PCBs and pesticides) are extremely lipophilic (attracted 

to fat) and can biomagnify in organisms. No investigations into chronic effects on local plants and 

animals as a result of exposure to soils, surface water, sediment, or ingestion of plants and animals have 

been conducted at the New Property . 

Toxicity of soil contaminants varies, depending on the receptor species and on the attending physical and 

chemical factors such as pH, the presence of complexing agents, or interaction with other chemicals at the 

site. Plants can be adversely affected by soil contaminants in numerous ways, including seed production, 

seed gennination, growth rate, and plant mass. Suter, Will, and Evans (1993b) catalogue published data 

on the effects of contaminants on different species of plants grown under various conditions. Opresko et 

al. (1994) published compiled data about effects on animals. 

6.2.6.2. Toxicity Thresholds 

Site-specific toxicological studies using New Property populations have not been conducted to detennine 

whether the concentrations of ecoCOPCs at the site are toxic. Therefore, this effects assessment uses 

toxicity data obtained from compiled databases [e.g., RTECS (NIOSH 1992), Suter et al. 1993b and 

Opresko et al. 1994]. Infonnation on test concentrations, modes of exposure, and effects on similar species 

from published toxicity studies was used to establish toxicity thresholds for screening (Table VI-2.5) and 
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for risk calculations (Tables VI-2. 7 - VI-2.8). Examples of the kinds of toxicological data that are used 

to assess effects of site contaminants on ecological receptors are: 

• NOAEL (the concentration of a contaminant that causes no observed adverse effect on 

a test species) and 

• LOAEL (the lowest concentration of a contaminant that causes an observed adverse effect 

on a test species). 

Ecological effects data are available for many ecoCOPCs at the New Property. These data encompass 

effects from exposure to ingested matter, including soil and food, for animals, and dermal contact with 

soil for plants. Data are available for ecological receptors in all exposure classes for the exposure unit 

at the New Property. These data are used in the screening of contaminants to identify inorganic and 

organic ecoCOPCs in the soil. Risks are calculated using the toxicity thresholds for ecoCOPCs in the soil 

(Section 6.2. 7). 

6.2.7. Risk Characterization 

The fourth step in the U.S. EPA ERA process, risk characterization, is discussed in this section. Risk 

characterization integrates exposure and stressor response on receptor organisms used in the assessment 

and measurement endpoints, summarizes risk or the likelihood of harm to plants and animals, and 

interprets the ecological significance of these findings. 

Risk characterization compares exposures to effects to determine the risk or likelihood of harm to plants 

and animals. An evaluation of the ecological assessment endpoints, using XQs for ecoCOPCs at New 

Property, forms the quantitative basis of this risk characterization. The use of XQs to calculate the risks 

to ecological receptors is supported by available guidance (EPA 1989c). 

XQs compare the estimated exposure concentrations to toxicity threshold concentrations. Exposure 

concentrations are derived from measured environmental concentrations (mean and RME) by multiplying 

the measured concentration by an exposure factor. As explained earlier, the exposure factor incorporates 

likely adjustments to the measured environmental concentration (e.g., fraction of ingestion diet that comes 

from contaminated soil for small mammals) (Eq. 6.2-1). That is, 
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• For several ecoCOPCs, an XQ could not be calculated because insufficient data were available to establish 

a toxicity threshold. These ecoCOPCs are carried through the risk characterization as ecoCOPCs of 

uncertain risk to ecological receptors. 

• 

• 

As expressed in the ecological assessment endpoints for the New Property (Sect. 6.2.4.3), an XQ greater 

than unity (1.0) indicates that there is a potential for harmful ecological effects and that the ecoCOPC 

qualifies for further investigation into its potential to pose a hazard. Moreover, the risk of potential 

hazardous effects increases with the magnitude of the ratio. An XQ threshold of 1.0 assumes that the 

toxicity threshold and exposure concentrations are accurate. In reality, the range of values around 1.0 

within which XQs may or may not indicate the existence of risk increases with the uncertainty of the 

estimated exposure and toxicity threshold concentrations. 

6.2. 7 .1. Current Baseline Risk to Ecological Receptors 

Risks to ecological receptors under current conditions are estimated by calculating XQs for all terrestrial 

exposure classes, as represented by their ecological receptors. Tables VI-2.7 and VI-2.8 report the XQs 

for all ecoCOPCs. Those ecoCOPCs with XQs > 1.0 are the focus of further evaluation. In addition, 

baseline risks are calculated for current concentrations of these ecoCOPCs in background samples (Tables 

VI-2.1 0 and VI-2.11 ). 

Recalling that no organic contaminant with a screening threshold qualified as an ecoCOPC (Table VI-2.5), 

it is justified to conclude that there is no risk to ecological receptors from organic ecoCOPCs in surface 

soil at the New Property, and they will not be discussed further. 

Based on the 95% UCL (or RME) concentrations of ecoCOPCs in New Property surface soil, seven 

inorganic ecoCOPCs have XQs greater than 1.0. These are arsenic, cadmium, mercury, selenium, 

thallium, vanadium, and zinc. Several receptors have XQs for these ecoCOPCs that exceed 1.0: trees and 

forbs, shrews, raccoons, foxes, and hawks. 

All COPCs with XQs greater than 1.0 exhibit a potential for harmful ecological effects and merit further 

investigation. The following paragraphs of analyses show that the ecoCOPCs at the New Property with 

XQs greater than 1.0 are unlikely to pose a risk to ecological receptors and do not qualify as ecoCOCs . 
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'fable VI-Z.~O. Risk Quotients for Inorganic EcoCores In Surface Soil at Background Site: UCL!IS Exposure 

UCL95 Fort> Tree Vole Shrew 
Cone. Threshold J Threshold I Die~~ I Die~~~ I EcoCOPC (mllik.e) (rn~ xo (mllikRl XQ XQ 

IN ORGANICS 
Ancnic 5.63 11.2 5.0E-I 

Bismuth 16.6 NO NO 
Cadmiwn 0.509 2.5 2.0E-1 

Mcn:ury 0.0346 0.3 1.2E-1 
Se1eniwn 0.241 12.9 1.9E-2 
Thallium 0.164 1.0 1.6E-1 
Tin 6.19 so.o 1.2E-1 
Vanadium 17.7 2.5 7.1E-Hl 

Zinc 82.4 25.0 3.3E-Hl 
UCL 95 - 95th upper confidence level about the mean 
NO- no data 

10.0 5.6E-1 1.0 2.4E-1 

NO NO NO NO 
5.0 I.OE-1 1.5 3.8E-2 

0.3 1.2E-1 0.1 S.SE-2 
1.0 2.4E-1 0.6 2.9E-3 

1.0 1.6E-1 0.1 7.4E-3 

50.0 1.2E-I NO NO 
2.5 7.1E-Hl 3.3 1.6E-2 

20.0 4.1E-Hl 2791.3 8.7E-3 

XQ - exposure quotient calculated as (UCL95 concentration of ccoCOPC X exposure factor/toxicity threshold concentration) 
EcoCOPC - ecological contaminant of potential concern 

• • 

0.3 

NO 
0.4 

0.0 

0.2 

0.0 

NO 
0.9 

754.1 

Raccoon 
Diet Limit I XQ (mglkg) XQ 

1.6E-Hl 0.4 9.0E-I 

NO NO NO 
9.8E-Hl 0.7 7.7E-Hl 

I.IE+1 0.0 8.3E-Hl 
8.6E-1 0.3 6.5E-1 

3.3E+I 0.1 2.6E+l 

NO NO NO 
2.4E-Hl I.S I.SE-Hl 

3.9E-1 1238.9 3.0E-I 

Fox Hawk 

Die~~~ I Diet Limit I XQ (mglkg) XQ 

0.2 1.6E-1 6.1 6.1E-3 

NO NO NO NO 
0.4 1.5E-Hl 1.8 3.1E-1 

0.0 1.6E-Hl NO NO 
0.1 1.2E-1 0.6 3.1E-2 

' 0.0 S.OE-Hl NO NO 
NO NO NO NO 
0.8 2.8E-1 14.3 1.6E-2 

688.8 S.8E-2 3.6 1.2E+I 

• 
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Table Vl.l-11. Comparison of UCL 9S Site and Background XQs Exceeding Unity 

UCL?S UCI..?S Forb Tt~~e 

Cone. Bkgd ~~ I BkgdiDilf Site I Bkgd I Dilf 
EcoCOPC (mg/kg) (mg/kg) XO Factor xo xo Factor 

INORGANICS 
Arsenic 7.87 5.63 
Cadmium 0.392 0.509 
Men:wy 0.0813 0.0346 
Selenium 0.652 0.241 
Thallium 0.532 0.164 
Vanadium 21.3 17.7 8.SE.O 7.11!.0 12 8.51!.0 7.11!+0 1.2 
Zinc .... !2~ 82.4 4.91!.0 3.31!.0 l.S 6.11!.0 4.11!+0 1.5 
XQ • OXposll!ll quotient calculated as (UCL?S c:oocentralion of ecoCOPC X OXposll!ll factor/toxicity threobold ooocentralion) 
l!l:<lCOPC • ec:olofllcal contaminant of potential concern 
DiJf Factor· diflerence factor calculated as Site XQ!Bkgd XQ 

Shrew Raccoon 

Site I Bkgd I DiJf :I Bkgd I DiJf 
xo XO Factor XO Factor 

2.31!.0 1.61!.0 1.4 1.31!.0 9.0&1 1.4 
7.61!.0 9.81!.0 0.8 6.01!.0 7.7E.O 0.8 
2.SE+l 1.11!+1 2.3 1.91!+1 8.31!.0 2.3 
2.3E.O 8.61!-1 2.7 1.81!.0 6.5&1 2.7 
l.IE+2 3.31!+1 32 8.31!+1 2.61!+1 3.2 
2.91!.0 2.41!+0 1.2 1.81!.0 I.SE+O 1.2 

• 
Fox Hawk 

:I Bkgd I Dilf 
XO Factor ~~ I Bkgd I Ditf 

XQ FliC!or 

1.11!.0 I.SE.O 0.8 
3.7E.O 1.61!.0 2.3 

1.61!+1 5.0E.O 32 

1.71!+1 1.2E+I I.S 



Most of these ecoCOPCs have XQs that are based on observed or estimated NOAELs (Opresko et al. 

1994). Some risk quotients are calculated using reported LOAELs, which are 10 or more times higher • 

than estimated NOAELs. Thus, their XQs (based on LOAELs) would be less than unity for the 

ecoCOPCs with XQs (based on NOAELs) < 10. Except for thallium with an XQ of 110 and mercury 

with an XQ of 25, the ecoCOPCs at New Property do not pose a risk within these limits of uncertainty 

as shown below. 

Upon further examination of the exposure assumptions and toxicity data for thallium, it also does not 

qualify as an ecoCOC at the New Property. In the toxicity study on which the NOAEL was based, the 

thallium was administered dissolved in drinking water. Thus, the NOAEL most likely overestimates the 

availability of thallium in New Property soil. The 10% absorption incorporated in the exposure factor 

corrects only for differences between availability in soil and solid food, and does not correct sufficiently 

for differences between exposure to thallium in soil and that in drinking water. Furthermore, the 

concentration used in the toxicity study that caused the observed effect (reduced sperm motility) in the 

laboratory rats after 60 days exposure was 100 times higher than the estimated NOAEL. Given the 

conservatism of this estimate, it is likely that thallium does not pose a risk to ecological receptors exposed 

to thallium at the measured concentrations in surface soil at New Property. 

Similarly, the XQs above 10 for mercury result from a conservative toxicity threshold. The threshold is 

a NOAEL estimated at 0.01 of the observed LOAEL (Opresko et al. 1994). The observed LOAEL caused 

kidney and immune impairment, which would not necessarily reduce survival of animal populations under 

natural conditions. Moreover, the mercury administered in the laboratory experiment was a very soluable 

form of mercury (mercuric chloride), which likely overestimates the exposure of ecological receptors to 

mercury in soils (likely mercuric sulfide at the site with a much lower solubility) at the site. 

Although XQs were not calculated for the white-tailed deer and the woodcock, these receptors are also 

not likely to be at risk from the ecoCOPCs. There is unlikely to be risk to the white-tailed deer because 

their exposure to surface soil at New Property is expected to be only a fraction (0.4) of the exposure of 

the meadow vole, which showed no risk. And although the dietary limits of the white-tailed deer are less 

than the dietary limits of the vole, they are not more than 40% lower (Opresko et al. 1994). Likewise, 

the published dietary limits of the American woodcock are larger than those of the short-tailed shrew for 

all ecoCOPCs except mercury, thallium, and zinc (Opresko et al. 1994). The dietary limit of the 

• 

woodcock that is reported for mercury is for methylmercury dicyandiarnide, which is unlikely to occur • 
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in soils at the site. There is no reported dietary limit of the woodcock for thallium. The reported dietary 

• limit of the woodcock for zinc (carbonate) is lower than the dietary limit of the shrew for zinc (oxide) by 

a factor of 112. This difference may be due to the difference in the form of contaminant to which 

receptors were exposed. Whenever there are reported toxicity data of a comparably soluble form of metal 

for small mammals and birds in Opresko et al. (1994 ), the dietary limit is higher for birds. Also, the 

acceptable effects threshold of the shrew for zinc is most likely somewhat higher than the dietary limit 

based on the observed NOAEL, but the effects threshold for the woodcock is at least a factor of 10 higher 

than those reported (Opresko et al. 1994). 

• 

• 

6.2.7.2. Future Baseline Risk to Ecological Receptors 

The general lack of risks to plants and animals at the New Property can be considered to be true for long

term risks. The available toxicity data for trees indicate that vegetation would be expected to eventually 

colonize deforested areas if the natural successional process is allowed to proceed. The lack of toxicity 

thresholds for a few of the organic ecoCOPCs contributes to the uncertainty of any assessment of the risk 

to future vegetation at the exposure units without trees. Some organic ecoCOPCs would be expected to 

decrease in concentration through natural degradation processes, although the types of breakdown products 

could increase. The highest XQs were those for vanadium and zinc, which are unlikely to be as available 

in natural soils as in phytotoxicity experiments. 

6.2. 7.3. Comparison to Background Risk 

Background samples for soil were collected at various locations outside the New Property boundaries. 

The risk to ecological receptors exposed to background concentrations of those ecoCOPCs posing the 

greatest risk at the New Property exposure unit (Table VI-2.8) is presented in Table VI-2.10. Also, risk 

quotients are shown for ecoCOPCs at the New Property exposure unit that exceed those for the 

background samples (Table VI-2.11). The risk from arsenic, mercury, selenium, and zinc at the New 

Property exceeds the background risk for these ecoCOPCs. The risk from cadmium in New Property 

surface soil is less than that in background soil. The greatest difference between the New Property and 

background was the 3.2 times greater concentration of thallium in New Property surface soil. However, 

as described in Section 6.2.7.1, these contaminants do not pose an unacceptable risk to receptors at the 

New Property . 

Mound Plant, ER Program 
Draft Final 

OU5 New Property Remedial Investigation Report 
January 1996 

Baseline Risk Assessment 
Page 6-101 



The largest ratio belongs to thallium for predators. The ratio is 3.2 for shrews, raccoons, and foxes. The 

XQ is 110 compared to 33 for background for shrews; this is a risk above background of 77 (110 -33 = • 

77). The XQ is 83 (site) compared to 26 (background) for raccoons; this site-specific risk is shown as 

an XQ of 57. It is 16 (site) compared to 5 (background) for foxes; this difference is 11. Because of these 

high quotients and high ratios, it can be concluded that thallium is an ecoCOC except for its dismissal as 

above described. The only other ecoCOC is mercury. The site XQ is 25 and 11 for background for 

shrews; this is a risk difference of 14. It is 19 (site) compared to 8 (background) for raccoons; this 

difference is 11. Mercury is eliminated also on the basis of overly conservative effects data as stated 

above. 

6.2.7.4. Summary of Risk Characterization 

The current and future risks to ecological receptors at the New Property exposure unit have been 

characterized by evaluating ecological assessment endpoints using risk quotients. Risk quotients are 

calculated for different receptors for every ecoCOPC for which a toxicity threshold concentration was 

available from published information. Each risk quotient compares two concentrations: (1) the estimated 

ecoCOPCconcentration (mean and RME) in soil to which a given receptor is exposed and (2) the toxicity 

threshold concentration for the ecoCOPC and receptor. The toxicity threshold concentration is the 

concentration expected to cause no harm to the receptor, minimal harm with no ecological significance, 

or minimal harm to a community of organisms (i.e., assemblage of species) exposed to the ecoCOPC in 

the appropriate medium. Thus, the toxicity threshold is a safe, or protective, concentration. 

According to the assessment endpoints defined for the New Property BERA (Section 6.2.2.3), all 

ecoCOPCs with a risk quotient exceeding 1.0 are potential ecoCOCs. EcoCOPCs for which no exposure 

quotients were calculated (because threshold concentrations are unavailable) are also potential ecoCOCs 

and should be examined in relation to those with risk quotients. In general, it is assumed that 

contaminants with risk quotients are representative of their respective group (e.g., SVOCs) and that those 

without risk quotients are no more or no less toxic than those with quotients. Therefore, the New Property 

BERA focuses on those ecoCOPCs for which risk quotients were actually calculated. 

One or more contaminants at the New Property exposure unit has exposure quotients greater than 1.0. 

Numerous others do not have exposure quotients. The risk quotients for all receptors and ecoCOPCs in 
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soil are given in Table VI-2.7 and VI-2.8. Heavy metals in soil are potential ecoCOCs for plants and 

• carnivorous mammals, shrews, raccoon, fox, and in one case, predatory birds. 

• 

• 

Ecological risk quotients for most ecoCOPCs at the New Property exposure unit exceed 1.0 by less than 

one order of magnitude. Like the hazard index from human health risk assessment, the ecological risk 

quotients greater than 1.0 indicate that there is some probability that an effect greater than that associated 

with the toxicity threshold concentration will occur. This is true when there is no uncertainty about the 

exposure and toxicity concentrations. Because uncertainty is associated with these concentrations, the 

higher the quotient, the less likely it is that the true risk quotient is less than 1.0. However, none of these 

ecoCOPCs have high enough quotients to represent a true risk. Uncertainties in the estimated exposure 

concentrations and the toxicity threshold concentrations are discussed in Section 6.2.8. EcoCOPCs are 

reevaluated in Section 6.2.9, following the discussion of uncertainties, to focus attention on the ecoCOPCs 

that likely cause any ecological risk with the greatest certainty. 

The risks to ecological receptors from ecoCOPCs in soil at the New Property exposure unit and in the 

respective background soil were compared. In soil, the ecoCOPCs that are in excess of background in 

one or more exposure units are arsenic, mercury, selenium, thallium, vanadium, and zinc (Table VI-2.1 0) . 

The difference factors between New Property and background range is from 0.8 cadmium to 3.2 for 

thallium (Table VI-2.11). 

6.2.8. Uncertainties 

Uncertainties in the New Property BERA are discussed in this section by the four interrelated steps of the 

U.S. EPA approach to ERA: problem formulation, exposure assessment, effects assessment, and risk 

characterization. 

6.2.8.1. Uncertainties in Problem Formulation 

Environmental concentrations of contaminants at the New Property site, which are used to calculate XQs 

and to characterize ecological risk, are based on a limited number of nonrandomly located samples. Given 

that the assumed distributions of the data are correct, there is a degree of uncertainty about the actual 

spatial distribution of contaminants, that is, whether a sampling location chosen at random would have 

a contaminant concentration above or below a given value. If the data do not fit the assumed distribution, 
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the number of ecoCOPCs and their exposure concentrations could be overestimated or underestimated, 

depending on how the actual data distribution differs from the assumed data distribution. Because the • 

estimated UCL9s of the mean concentrations or maximum detected concentration was used as the RME 

concentration to calculate XQs, the estimates of risk from ecoCOPCs were conservative. Using UCL9s 

or maximum concentrations decreases the likelihood of underestimating the risk posed by each ecoCOPC 

and increases the likelihood of overestimating the risk. 

The distribution and abundance of organisms comprising the ecological receptors at the New Property site 

was not quantified by field studies. The lack of quantitative data introduces uncertainties concerning 

whether, and to what extent, the risk characterization based on the selected receptor species underestimates 

or overestimates the risk to organisms that were not used in the risk computations but that are found at 

the New Property. Onsite reconnaissance established the nature and quality of habitat and confirm the 

presence of vegetation types and of active, visible animal species. Observations made during this 

reconnaissance justify assumptions about the presence of unobserved organisms that are essential to normal 

ecosystem functioning, such as soil-dwelling worms and arthropods, herbivorous insects, and aquatic 

benthic invertebrates. It is possible that one (or more) unobserved species of organism at the New 

Property is more sensitive than those ecological receptors for which toxicity data were available for use 

in setting toxicity thresholds. It does not necessarily follow that these unevaluated organisms are at 

significantly greater risk of harmful ecological effects than that estimated in this BERA, because exposure 

concentrations for ecological receptors could be greater than those for more sensitive receptors and they 

could be overestimated generally. 

The contaminant screen likely overestimated the number of ecoCOPCs at the New Property. Also, the 

thresholds for toxicity, mobility, persistence, and bioaccumulation are conservative, and the screening rules 

are designed to include as ecoCOPCs any contaminant that could possibly bioaccumulate above toxic 

levels at the site or move offsite and pose a hazard to more sensitive receptors there. The dieta.Jy limits 

and phytotoxicity thresholds of some ecoCOPCs, especially thallium, vanadium, and zinc are likely to be 

too low by one or two orders of magnitude. For example, the experimental conditions under which test 

plants and animals were exposed to thallium and vanadium were unrepresentative of natural conditions 

at the New Property (Suter et al. 1993b; Opresko et al. 1994). Further, the effects endpoint in the test 

of thallium toxicity, sperm motility (Suter et al. 1993b ), may not result in observable harmful effects in 

natural conditions. 
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6.2.8.2. Uncertainties in Exposure Assessment 

The movement of contaminants from the New Property contaminant source media to ecological receptors 

was not measured for this BERA. This introduces uncertainties about the actual modes and pathways of 

exposure and the actual exposure concentrations of these contaminants to the ecological receptors. 

Exposure concentrations can differ from the measured environmental concentrations as a result of physical 

and chemical processes during transport from source to receptor and as a result of biomagnification 

through the food web. These processes were not evaluated quantitatively in this BERA. Although 

bioaccumulation was estimated for those receptors ingesting food for which toxicity thresholds were 

available, it is possible that exposure to top predators is underestimated because the biomagnification of 

certain contaminants in their prey was overlooked. It is more likely that exposure to many ecoCOPCs, 

especially inorganics such as thallium are overestimated by the default bioaccumulation factors of 10 and 

100. 

There is little uncertainty that the modes and pathways used to characterize the exposure to ecological 

receptors at the New Property are most important for the relatively large and active species in terrestrial 

habitats. Soil-dwelling terrestrial animals may be exposed to contaminants in soil by way of inhalation 

following volatilization, but gaseous concentrations in soil interstices, cavities, and burrows were not 

available for the New Property. Therefore, the exposure to burrowing organisms at the site from 

contaminated soil and soil interstitial water may be underestimated if gas concentrations are larger than 

soil concentrations, which is unlikely. The estimate of risk will also be underestimated if toxicity 

thresholds are lower for inhalation than they are for ingestion. Conservative exposure estimates were used 

for adsorption of ecoCOPCs from soil (0.1) and absorption from tissue (1.0). The fraction of diet obtained 

from each exposure unit was set at 1.0 (100%) for most small species and 0.1 (10%) for hawks. 

Overestimating exposure by using conservative exposure concentrations balances the underestimation of 

exposure that results from neglecting exposure modes and pathways of lesser importance. 

Estimates of exposure concentrations are likely overestimated by one or more orders of magnitude because 

of conservative exposure factors. Sources of conservatism in the exposure factors include (1) using the 

highest published bioaccumulation factor, irrespective of species and environmental conditions, (2) 

assuming high incidental soil ingestion rates for shrews, and (3) constraining all but the largest predators 

to obtaining all their diet from the exposure unit in which they are located. In particular, it should be 
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noted that, while the largest bioaccumulation factors may overestimate bioaccumulation at the New 

Property by one to two orders of magnitude for some ecoCOPCs, very high bioaccumulation as well as • 

biomagnification are well documented for other contaminants, although not necessarily those detected at 

the New Property. 

Finally, the exposure of plants and animals to contaminants below detection limits is not considered in 

the BERA. Also, the exposure of ecological receptors to tentatively identified compounds is not 

considered. 

6.2.8.3. Uncertainties in Effects Assessment 

There is little doubt that, for some New Property organisms, the ecoCOPCs singly have harmful effects 

at concentrations above the toxicity threshold concentrations used to characterize the risks. Toxicity 

thresholds were based on concentrations reported to have no or little effect on the test organism or were 

estimated conservatively from published toxicity data. Dietary limits used as threshold levels for soils 

were derived from NOAELs or LOAELs using safety factors of I, 10, and 100 (Opresko et al. 1994). 

These thresholds would underestimate the risks only to organisms at New Property that are considerably 

more sensitive than the study organisms. They are more likely to overestimate the risk to organisms that 

are equally or less sensitive than the study organisms. There remains the possibility that some thresholds 

were set at levels at or above which some harm would occur to organisms at the New Property. 

The calculated risks to the ecological receptors at the New Property are the risks of individual 

contaminants. The risks from exposure to multiple contaminants depend on contaminant interactions; 

effects could be greater or lesser than those from a single chemical. This BERA provides findings for 

ecoCOPC-specific risk estimates. An evaluation of risk from chemical mixtures cannot be conducted 

without additional data and evaluation of alternative models of contaminant interaction. 

Additional uncertainty exists as to the pertinence of organismal toxicity for characterizing the risk to 

populations and ecosystems. It is possible that populations may compensate for the loss of large numbers 

of juveniles or adults with increased survival or birth-rates, and habitats or ecosystems may possess 

functionally redundant species that are less sensitive to contaminants. The uncertainty as to whether 

ecosystems at the New Property possess these buffering mechanisms justifies a conservative approach to 

risk assessment based on organismal toxicity thresholds (i.e., NOAELs). 
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6.2.8.4. Uncertainties in Risk Characterization 

The uncertainties described above ultimately produce uncertainty in the quantification of current and future 

risks to plants and animals at the New Property. There are four additional areas of uncertainty in the risk 

characterization: offsite risk, cumulative risk, future risk, and background risk. 

Offsite Risk 

The risks to offsite receptors cannot be characterized without benefit of contaminant tracer studies and 

offsite plant and animal and habitat surveys. Offsite receptors can be exposed to contaminants via 

physical and organismal transport processes, but evaluating the magnitude of this exposure would require 

additional studies. It is unlikely that offsite receptors would have lower toxicity thresholds for 

contaminants than the thresholds used for onsite receptors. Also, there is little reason to expect that 

contaminants migrating offsite would be concentrated above measured concentrations at the New Property 

site unless a contaminant bioconcentrates in organisms that move extensively on and off the site. In 

general, the risk to most offsite receptors is likely to be overestimated rather than underestimated by the 

risk estimate for onsite receptors . 

Cumulative Risk 

The BERA estimates the risk to populations of ecological receptors from individual contaminants. 

Generally, the methods used are sufficiently conservative that individual risks are overestimated. 

Nevertheless, cumulative risk is possible when several living plants and animals .are affected 

simultaneously. Harmful effects in ecosystems (including effects on individual organisms) may cascade 

throughout the system and have indirect effects on the ability of a population to persist in the area even 

though individual organisms are not sensitive to the given contaminants in isolation. Therefore, the 

ecological risk characterization for the New Property site may underestimate actual risks to plants and 

animals from cumulative risks. 

Future Risk 

A third area of uncertainty in the ecological risk characterization is the future risk to the plants and 

animals from contamination at the New Property site. The BERA characterizes the current risk based on 
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chronic exposure to measured concentrations of toxicants with the potential to persist in the environment 

for extended periods of time. Risk quotients for trees estimate the risk to plant species that would be • 

natural parts of future successional stages at these areas. Nevertheless, possible mechanisms exist that 

could significantly increase (e.g., erosion, leaching to surface or groundwater) or decrease (e.g., enhanced 

microbial degradation) the risk to future plants and animals at the site. 

Background Risk 

Another source of uncertainty is ecological risk relative to background conditions. Although only 

inorganics with concentrations above background were examined in the ecoCOPC screening, some 

ecoCOPCs are above background only by a statistically insignificant amount, such that concentrations at 

the exposure unit are actually less than the background concentration. For example, mean concentrations 

(0.509 mg/kg) of cadmium in background soils are similar to mean concentrations (0.392 mg/kg) at the 

site. The conservative approach to comparing site concentrations to background likely overestimates the 

risk from ecoCOPCs whose source is not associated with a given exposure unit. 

Summary 

The most important uncertainties in the New Property BERA are those surrounding the estimates of the 

contaminant concentrations to which ecological receptors are actually exposed (exposure concentrations) 

and the concentrations that present an acceptable level of risk of harmful effects (toxicity thresholds). 

These uncertainties arise from multiple sources, especially from the lack of site-specific data on 

contaminant transport and transformation processes, organismal toxicity, animal behavior and diet, 

population dynamics, and the response of plant and animal populations to stressors in their environments. 

Despite these uncertainties, the available site-concentration data and published exposure and effects 

information allow risks to be characterized for the exposure unit. 

6.2.9. Summary and Conclusions of the Baseline Ecological Risk Assessment 

A BERA was performed in accordance with written and other guidance from the Ohio EPA, 

EPA Region V, and U.S. EPA. This guidance recognizes step-by-step procedures. For example, EPA 

Region V uses a five-step process, and U.S. EPA uses a framework of four interrelated steps. Despite 

differences in the guidance from different organizations, all guidance adheres to an ERA process that 
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includes problem formulation, followed by exposure assessment and effects assessment and culminating 

• in risk characterization with attention to uncertainties and summarization. 

• 

• 

Risk quotients were calculated for· the New Property exposure unit, and the associated risk was 

characterized with sufficient confidence to support a decision that the ecological receptors at the exposure 

units are or are not at risk of possible harmful effects from site contamination. 

The New Property covers approximately 0.2 square miles of natural and human-made habitats. Forests 

occupy about 60% of the total area. Grassy and shrub areas occupy most of the remainder. The 

appearance of the abundant vegetation and animal life suggest no immediate endangerment. Of the many 

observed plant and animal species, 8 terrestrial species were selected as ecological receptors. The species 

are honeysuckle (forbs), black locust (trees), raccoons, woodcocks, voles, shrews, deer, and hawks. The 

contaminant screening based on conservative toxicity thresholds and exposure assumptions identified 30 

ecoCOPCs for New Property soil. 

The protection of ecological resources, such as the species and habitats described above, from harmful 

effects arising from exposure to ecoCOPCs are presented as assessment and measurement endpoints . 

Assessment endpoints are technical attributes of ecological systems based on societal values. The end 

points are stated in terms of ratios; ratios that exceed unity (1.0) suggest the need for further examination. 

Measurement endpoints are the measurements used to provide data to the assessment endpoints. These 

ratios or quotients compare (1) the environmental concentration of a contaminant in a medium adjusted 

where necessary by exposure factors to (2) a dietary, toxicological, or other protective threshold .. The 

likelihood of harm to plants and animals is expressed by a ratio; any number greater than unity means 

harm is possible, and the greater the number is above unity, the greater the likelihood of harm or risk. 

Once exposure was adjusted to account for dilutions, concentrations, and other logical exposure factors, 

risk quotients were calculated for the above ecoCOPCs. Risk quotients ranged from 10+2 to 10"3
, 

depending on receptor, contaminant, medium, and exposure unit. Only a few ecoCOPCs showed risk 

quotients greater than 1.0, thus qualifying as possible ecoCOCs: arsenic, cadmium, mercury, selenium, 

thallium, vanadium, and zinc. Of these, mercury and thallium also exceed the risk quotient of I 0 and, 

therefore, qualify as much more likely ecoCOCs in soil. Following a discussion of the appropriateness 

of ecotoxicological effects data, background risk, and uncertainty about the methods and data used to 

compute risk quotients, mercury and thallium are eliminated as ecoCOCs at the New Property. For 
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example, when background risks are subtracted from site baseline risks, the adjusted ecological risk gets 

smaller for each COPC. Further, when the overly conservative ecotoxicological effects data for each 

COPC are presented and discussed, the likelihood greatly diminishes of any real ecological COCs in the 

soil at the New Property. 

In summary, no contaminants are ecoCOCs in soil because (1) they are not present at the New Property 

at concentrations greatly exceeding background and other exposure units; (2) they are unlikely to 

bioaccumulate in prey (such as insects) at high levels which, in tum, expose their predators; and/or (3) 

their published toxicity thresholds (dietary limits, and effects levels) indicate no harmful effects on 

organisms at observed concentrations. 

Mound Plant, ER Program 
Draft Final 

OU5 New Property Remedial Investigation Report 
January 1996 

Baseline Risk Assessment 
Page 6-110 

• 

• 

• 



• 

• 



• 

• 

• 

7. SUMMARY AND CONCLUSIONS 

The RI at the New Property was performed to characterize the nature and extent of contamination and its 

potential for migration; to evaluate risk to human health and the environment; and to assess the need for 

site remediation. The investigation was conducted in accordance with EPA guidance and the approved 

OUS RifFS Work Plan (DOE 1993a). 

The specific objectives of this RI were met and are summarized below: 

• Identify the presence, nature, and extent of contamination in groundwater, seeps, soils, 

and sediment. 

• Identify contaminants and establish their concentration ranges with respect to background 

levels or ARARs. 

• Identify site geologic features that affect the fate and transport of contaminants . 

• Provide groundwater data and hydrogeologic parameters to assess groundwater flow 

directions and rates that will affect the fate and transport of contaminants. 

• Provide chemical and radiological data on the quality of groundwater, seeps, soil, and 

sediment that will support a BRA. 

• Perform the BRA. 

• Provide data for the FS alternatives screening and provide data necessary to assess the 

need for site remediation. 

7.1. SUMMARY 

This section summarizes the nature and extent of contamination, fate and transport mechanisms, and 

baseline human health and ecological risk assessment results . 
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7.1.1. Nature and Extent of Contamination 

The nature and extent of contamination was determined from one round of soil (surface and subsurface), 

sediment, seep, and groundwater sampling during this investigation and two rounds of groundwater 

sampling from previously installed wells. 

A total of 32 surface soil samples (0-2 feet BGS), 11 subsurface soil samples (greater than 2 feet BGS), 

27 sediment samples, eight seep samples, and six groundwater samples were collected during this RI and 

sent to the analytical laboratories. These samples, supplemented with 14 groundwater samples collected 

from existing monitoring wells, comprise the analytical data set used in the BRA. 

The nature and extent of contamination at the New Property can be summarized as follows: 

• Generally, the New Property contains low levels of contaminants that are mostly found 

in surface soils. The primary contaminants detected above background were metals, 

SVOCs (mostly PAHs), and radionuclides. 

.. Some radiological contaminants were detected at the New Property. Pu-238 

contamination was detected in surface soil samples collected along the northern perimeter 

road south of Building 21, and in a small area south of the Spoils Disposal Area. Th-228, 

Th-230, and Th-232 were also detected in surface soil samples above background levels 

in these same areas but to a lesser extent. Radiological contaminants were infrequently 

detected at low concentrations in groundwater and seep samples. At least one 

radionuclide was detected in each groundwater sample. 

• Metals in surface soil were found in two zones. The first zone is along the northern 

perimeter road and the second zone is south (downgradient) of the Spoils Disposal Area. 

• P AHs in surface soils were found in four zones. These zones included the northern 

perimeter road, the main branch of the ephemeral stream, the upper reaches of the 

ephemeral stream, and an area south of the Spoils Disposal Area. 
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• Of the four PAH COCs in surface soils (benzo(a)pyrene, benzo(b)fluoranthene, 

dibenzo(a,h)anthracene, and indeno(1,2,3-c,d)pyrene), benzo(b)fluoranthene was the most 

widely distributed and was found in each of the four P AH contamination zones. The 

other three P AHs were mostly found along the main branch of the ephemeral stream. 

• Fewer contaminants were detected in subsurface soils than in surface soils. Average 

concentrations of metals and radionuclides generally increased with depth. Average 

concentrations of SVOCs generally decreased with depth. 

• The groundwater within the New Property contains only few contaminants at low 

concentrations. No plumes were identified; rather, contaminants in groundwater were 

single point occurrences and sparsely scattered over the New Property. 

7.1.2. Fate and Transport 

Contaminant release mechanisms at the New Property include volatilization, wind erosion, soil erosion, 

and dissolution. Transport mechanisms include wind, surface water runoff, infiltration, and groundwater 

flow. 

7.1.2.1. Release Mechanisms 

Soil erosion is likely the predominant release mechanism at the New Property, most notable in the 

ephemeral stream drainage. This mechanism may be responsible for the release and redeposition of the 

P AHs, pesticides, and radionuclides that were detected in the surface soils. Infiltration and dissolution 

are minor release mechanisms that may be responsible for the distribution of VOCs, radionuclides, and 

water soluble metals in surface and subsurface soil. 

Volatilization and wind erosion are not significant release mechanisms, due partly to the heavy vegetation 

covering the New Property . 
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7.1.2.2. Transport Mechanisms 

Movement of contaminated sediment to the ephemeral streams via surface water runoff and erosion· 

appears to be the primary transport mechanism at the New Property. This mechanism contributes to the 

distribution of P AHs and radionuclides "downstream" from the Spoils Disposal Area and the Area 1 "arm." 

Surface runoff also effectively transports water soluble metals. Migration of dissolved and suspended 

contaminants via groundwater flow is another significant transport mechanism. It is likely that VOCs, 

SVOCs, metals, and radionuclides will eventually migrate offsite with the groundwater. 

Wind transport, though not a significant transport mechanism of contaminants at the New Property, 

probably accounts for much of the contamination distributed onsite from offsite sources. Infiltration 

appears to be a minor transport mechanism, but may be responsible for some of the contaminants found 

in vadose soils and in the groundwater. 

7:1.3. Risk Assessment 

Human health and ecological risks were assessed. The BRA can be summarized as follows: 

• No ecoCOCs were identified in the ecological BRA. 

• Few contaminants were identified as human health COCs in any medium. Four PAH 

COCs were identified in soil, and five metals and one radionuclide were identified as 

COCs in groundwater. 

• Groundwater COCs include arsenic, beryllium, chromium, manganese, nickel, and Am-

241, which pose human health risks to future offsite residential adults and children. 

However, no groundwater plumes or discernible trends of these contaminants were noted. 

• Human health risks for Ra-226 and tritium in groundwater exceed the EPA target cancer 

risk level. However, this risk is indistinguishable from the background risk from Ra-226 

and tritium; therefore, neither radionuclide is considered a COC. 
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Benzo(a)pyrene, benzo(b)fluoranthene, dibenzo(a,h)anthracene, and indeno(1,2,3,

cd)pyrene are P AH COCs detected in surface soils that pose human health cancer risks 

within the EPA risk range of 1.0 x 10-6 to 1.0 x 104
• 

Human health risks for arsenic, mercury, and manganese in soils exceeded EPA risk levels 

for cancer (arsenic) and noncancer (mercury and manganese) but risks posed by these 

contaminants at the New Property are less than risks posed by background. Thus, arsenic, 

mercury, and manganese are not identified as COCs in soils. 

Table VII.1 summarizes human health risks associated with contaminants found in New Property media. 

7.2. CONCLUSIONS 

Conclusions of this RI Report are: 

•· 

• 

Radionuclides were detected in soils and groundwater at the New Property; however, 

concentrations were low and occurrences were infrequent. Radionuclides, including 

plutonium, thorium, and tritium, are not significant contaminants at the New Property 

because they do not pose significant risk to human health or the environment. 

With the exception of isolated high concentrations of metals in the "farm trash area," 

contaminants that were detected in groundwater and seeps do not have apparent sources 

within the New Property. Groundwater occurrences of contamination do not have 

apparent relationships to soil occurrences of the same contaminants. Consequently, the 

New Property does not appear to be impacting the quality of the groundwater resources in 

the area. 

• Metals and PAHs are ubiquitous in soils and no relation can be drawn between their 

occurrence at the New Property and operations at the Mound Plant. Although past Mound 

Plant activities may have contributed to metals and PAH contamination at the site, offsite 

sources may also be contributing to the occurrence of these compounds at the New Property . 
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Table VII.l. Summary of Human Health Risks 

CONTAMINANTS COC? PATHWAY SCENARIO SITE RISK BACKGROUND RISK 

Noncaneer•> Canee~ll Noncaoeer Cancer 

SOil/SEDIMENT 

Benzo(a)pyrene Yes dermal NA 122E-6 NA NA 

I l.6SE-5 NA NA 

Benzo(b )fluoranthene Yes dermal future industrial 2.37E-6 NA NA 

Dibenzo(a,h)anthraeene Yes dennal future industrial L92E-6 NA NA 

lndeno(l,2,3-cd)pyrene Yes dermal -;;::::;- NA 1.13E-6 NA NA 

Arsenic No(l> NA 6.81E-6 NA 7.44E-6 
future industrial 

ingestion NA 2.41E-6 NA 2.63E-6 

Mercury No(l> dennal future industrial 1.54 NA 2.84 NA 

future excavation LSI NA 2.83 NA 

Manganese No!1> inhalation future excavation 1.58 NA 2.54 NA 

GROUNDWATER 

Beryllium Yes ingestion future adult NA 2.73E-5 NA l.21E-S 

future child NA l.27E-5 NA 5.6SE-6 

Chromium Yes ingestion future adult 1.69 NA NA NA 

future child 3.95 NA 1.74 NA 

Manganese Yes ingestion future adult 38.4 NA 1.17 NA 

future child 89.5 NA 2.74 NA 

dennal future adult 2.76 NA NA NA 

future child 4.25 NA NA NA 

Nickel Yes ingestion future child 1.26 NA NA NA 

Arsenic Yes ingestion future adult l.l7E-3 2.57 4.96E-4-

fu 5.45E-4 6.00 2.32E-4 

dennal future adult NA 9.55E-6 NA 4.06E-6 

future child NA 2.95E-6 NA 1.25E-6 

Americium-241 Yes ingestion future adult NA 2.37E-6 NA NA 

Radium-226 No(J) ingestion future adult NA 2.22E-6 NA 2.57E-6 

Tritium Nom ingestion future adult NA 2.01E-6 NA 2.07E-6 

(I) 
(2) 
(3) 

Noncarcinogen Hazard Quotient (HQ) effects. Per EPA guidance, noncarcenogenic risk is present if HQ exceeds 1.0. 
Excess lifetime cancer risk. Per EPA guidance, cancer risk is present if excess lifetime cancer risk exceeds I.OE-6. 

Note: 

NA 

Contaminant exceeded EPA risk levels for cancer (I.OE-6) and/or noncancer (1.0) but risk associated with contaminant at site is 
indistinguishable from risk associated with contaminant in background. 
The greatest cancer risk associated with plutonium-238 is l.OOE-7 (ingestion • future industrial). The greatest cancer risk associated 
with thorium is 3.40E-8 (inhalation • future excavation). 
Not applicable because HQ <I or cancer risk <l.OE-6 or not calculated 
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In some cases, New Property risks appear to be higher than the background risks; in others, background risks 

• appear to be higher. The results are so similar that they do not represent real differences, within the ability 

to measure and calculate risks. This difference between background and the New Property risks is not 

sufficiently large to require remediation at the New Property. 

• 
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APPENDIX A 

BOREHOLE PROFILES AND WELL CONSTRUCTION DIAGRAMS 

• 

• 



GTGS PATTERNS FOR BORING LOGS 
GW Well graded gravels, gravel-sand mixtures, little or no fines 

GP Poorly graded gravels, gravel-sand mixtures, little or no fines 

GM Silty gravels, gravel-sand-silt mixtures 

GC Clayey geavels, gravel-sand-clay mixtures 

SW Well graded sands, gravelly sands, little or no fines 

SP Poorly graded sands, gravelly sands, little or no fines 

SM Silty sands, sand-silt mixtures 

SC Clayey sands, sand-clay mixtures 

ML Inorganic silts and very fine: sands, silty or clayey fine sands or clayey silts with slight plasticity 

CL Inorganic clays of low to medium plasticity, gravelly clays, sandy clays, silty clays, lean clays 

CH Inorganic clays of high plasticity, fat clays 

OH Organic clays of medium to high plasticity organic silts 

PT Peat, humus, swamp soils with high organic content 

SHALE 

Interbedded shale and limestone bedrock 

No recovery or not recorded 

Revision 0 Page A-2 
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MOUND I NEW PROPERTY OU5 NEH PROPERTY EXTENDED 
PHASE FIELD INVESTIGATION SOIL BORING 8398 Page I of I 

Area of Concern: New Property 
Drilling Company: Bowser-Morner 
Drilling Method: 8" Cable Tool 
Drilling Dates: 6/21, 6/22, 6/23/94 
Logged By: Susan Abston 

COORDINATES 
State Plane; Northing: 

Easting: 
Mound Plant; South: 

West: 

Total Depth (ft BGS): 33.02 Ground Surface Elevation {ft MSL): 

GROUNDWATER DEPTH (ft BGS) COMMENTS 

29.02 Encountered during drilling on 6/22/94. 

596313.6630 
1496515.3100 

3867.0687 
3569.1371 

864.02 

29.62 Measured 6/23/94, not suitable for well placement. 

BLOW 
COUNTS 

1EX1VERY F.I.D. DEPTH SAMPLES DESCRIPTION I COMMENTS 
!ttl (ppm) ( ft BGS) 6eotedl. l water J Sol 

NA NA 

0 
f---

0 

f---

0 

f---

0 

r---

0 

1---

0 

t---

NR 

Mound Plant, ER Program 
Revision 0 

4-

8-

12-

16-

20-

24-

28-

32-

IUYIIUl CL 0-1.5 CLAY, some silt, trace gravel; organic 
material; 5YR3/2 greyish brown. 

1.5-33.02 Interbedded shale and limestone 
bedrock. 

OU5 New Property Remedial Investigation Report AppendiX A 
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NEll PROPERTY 

1139901 

Mound Plant, ER Program 
Revision 0 

OU5 NEW PROPER 
PHASE FIELD INVESTIGATION WELL LOG W399 Page 1 of 1 

Area of Concern: 
Drilling Company: Bowser-Morner 
Drilling Method: Cable Tool 
Drilling Fluid: Water 
Drilling Completed: 6/14/94 
Well Installed: 6/15/94 
Logged By: Susan Abston 

COORDINATES 
State Plane; Northing: 

Easting: 
Mound Plant; South: 

West: 
Ground Surface Elevation (ft MSL): 

Top of Casing Elevation (ft MSL): 

595949.8530 
1497616.6500 

4653. 
271 

88 
889.67 

LITHOLOGY USCS DESCRIPTION I COMMENTS 

2'' ,- 0.01 slotted 
stailless steel screen 

stailless 

CL 0-3.8 CLAY, some silt, trace gravel; firm; dry; 
organic material; IOYR3/3 dark brown. 

3.8-34.0 Interbedded shale and limestone 
bedrock. 

OUS New Property Remedial Investigation Report Appendix.A 
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MOUND I NEW PROPERTY 
OU5 NEH PROPERTY EXTENDED 
PHASE FIELD /NVESTIGA T/ON 

u,.t:.I1AilUNAL AREA 

\. =: I 
Area of Concern: New Property 
Drilling Company: Bowser-Morner 
Drilling Method: Cable Tool 
Drilling Fluid: Water 

WELL LOG W400 

COORDINATES 
State Plane; Northing: 

Easting: 
Mound Plant; South: 

Page 1 of 1 

• NEW PROPERTY 

~,:AA 
Drilling Completed: 6/28/94 
Well Installed: 6/28/94 
Logged By: Susan Abston 
Total Depth (ft BGS): 34.0 
G~OUNDWATER DATE DEPTH (ft BGS) 

' 6/28/94 22.87 

West: 
Ground Surface Elevation (ft MSL): 

Top of Casing Elevation (ft MSL): 

COMMENTS 

Encountered during drilling. 

595678.0580 
1495392.6100 

3982.1137 
4854.1326 

705.27 
707.21 

NELL CONSTRUCTION 
DEPTH SAMPLES 

(ft BGS) Water I Soil 

steel protective """'"l:l L 
with locking cap(2.50 ft AGS) ..,.r."!!!!"'""'"lll 

concrete Da.-1<1--~ ~ 
0,-----~~+---------~--~~ ~~ 

114UUU1 ~ ~f ~:;~ fSl 

4-

8-

12-

16-

20-

28- N40001 l 
840002 

l 
32-

~:l 

~~: 
~~· cement bentonite ,.!1',1 va.u .• :.t----i'i .. i 

(14.20 ft BGS) 

3/8" bentonite pellet -- II 
(18.00 It BGS) ~ 

-'.:. k 
... 

Global #5 SCMid ,._" .. '· _: 

..... 

(22.51 It BGSI 
I··· 

·.:: ~1··. 

:_:; ~1·:_; 
:.~,~~-

2", 0.01 slotted 
stailless steel screen 

~1··. 
-----j:.,:.o.tiiil·:_; 

>~1.:.; 
.... ~:-· 
. ~1··. 

Global #5 sand Dac~:----+ .. _. ~ I·:: 
·., .. ~·.:.' 
... ~ .· 
. E·::· 

(32.50ftBGS) .,.:;·.:: 
stailless steel ca ... o---t....:;-t· ... :: 

_ (1~-!~.!~ BGS) 
6" borehole --·- ••• 

6 

LITHOLOGY USCS 

CL 

DESCRIPTION I COMMENTS 

0-10.0 CLAY, some silt; rootlets; angular 
limestone fragments; IOYRS/6 brown. 

10.0-23.0 GRAVEL, some fine sand; well graded; 
angular to subrounded granules and pebbles; 
IOYRS/4 yellowish brown. 

I':)\ .'·.·:;·.i·. SP 23.0-29.0 SAND; fine: well sorted; trace 

1\\)\(i:· cobbles. 

[:iU/:i{\ 'F.I.D.=s.oppm 

1\~-Y~-(~\ 
:-(, :: ... ·;{'\ 

29.0-34.0 SAND and GRAVEL; fine sand, angular 
to subrounded granules and pebbles; IOYRS/4 
yellowish brown • 

Mound Plant, ER Program 
Revision 0 

OUS New Property Remedial Investtgation Report Appendix A 
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MOUND I NEW PROPERTY OU5 NEW PROPERTY EXTENDED I I 
PHASE FIELD INVESTIGA TION SOIL BORING 8401 Page I of I 

r ur-""" I ~UNAL AREA =. 

! ~ 

~:~~~ 
Area of Concern: New Property 
Drilling Company: Bowser-Morner 
Drilling Method: 8" Hollow-Stem Auger 
Drilling Dates: 6/14/94 
Logged By: Mike Klidzejs 
Total Depth (ft BGS): 30.0 
GROU~DWATER DEPTH (tt BGS) 

COORDlNA TES 
State Plane; Northing: 

Easting: 
Mound Plant; South: 

West: 
Ground Surface Elevation (ft MSL): 

ITS 

22.9 En ... uumc• cu during drilling. Sample collected. 

595241.4060 
1495173.3400 

4289.18 
5234 

70 

BLOW 
COUNTS 

1E0VERY F.I.D. DEPTH SAMPLES lta:S DESCRIPTION I COMMENTS 
(ftl (ppm) (ft BGS) Geotedl. I Wale!_ I Sol 

3 I I 3 0.8 0 

NR 0.8 0 

7 8 10 12 2.0 0 

6 7 7 12 1.6 0 

3 6 410 1.2 a 

29 14 27 21 0.1 0 

7 9 12 19 1.6 a 

14 23 26 22 1.0 0 

8 22 19 31 1.8 0 

34 31 28 42 1.8 0 

11182425 1.1 0 

14 19 10 12 1.2 0 

2124 50 4 NR 0 

15 20 35 4 2.0 0 

80 45 33 31 2.0 0 

Mound Plant, ER Program 
Revision 0 

4-

8-

12-

18-

20-

24-

28-

32-

PT 0-4.0 SILT, trace gravel; organic material; moist; 
2.5YR2.5/0 gray. 

_ - OH 4.0-8.0 CLAY, some silt, trace sand and gravel; 
f- - rootlets; 7.5YR3/2 dark brown. -1---- -
,...- -

CL 8.a-10.0 CLAY, some silt and gravel; subround to 
rounded granules and pebbles; 5YR4/2 dark 

\. reddish gray. r 
10.0-12.0 No recovery. 

0 
~~M 12.0-14.0 CLAY, SILT and GRAVEL; angular to 

t•, ~~ :•, ~~ ;•, subrounded granules and pebbles; 5YR7/11ight 

•. ,...A-,..·A-.... GW \. gray • • v.·, .v.·, 
~,.!~~...;~~< 14.0-18.0 GRAVEL, some silt and sand; angular 

--~~~~~v·~~~~g~ra~n~ul~es~an~d~p~e~b~bl~es~;~5~YR~7~/~1~1ig~h~t~gr~a!y·~----_// 
t:~l;:~l\•< GW 
~,.!;~~~~~ 16.0-22.0 GRAVEL, some silt and sand; angular 
~--: ~ • ~ !P' granules and pebbles; moist; 10YR6/2 pale 
P_';i:> ~o~< brown. 
~~:~~!~· 
P~~~V,f.o 
~~~o~f.o 
-~·c_~·c 

~~~'Qn'< GW 22.0-23.5 GRAVEL, some silt and sand; angular 

"':)0 ''• OJ~:)! '':t ~ o~~:>ttS"Mb-.!:p~e~bb~le:_:s~a~n~d~c~ob~b~le:_:s~; ~mo~is~t::...; 1~0~YR~7~/~1 ~lig~h~t ~gr~a!y·~...../~ 
l:.l i i i .. SM '"\. - r 
~~?.~~~~< GW' \ 23.5-24.0 SAND; well sorted; saturated. 1 

T ~y-0 _~~1>._ 24.0-26.0 SILT, SAND and GRAVEL; subangular 
•0~ '< GW to subrounded granules and pebbles; saturated; r 

1140101 840102 ~ :~o · '< ._1_0Y_R_5_13 __ br_o_w_n ------------------------~ 
;~~o 26.0-30.0 GRAVEL, some silt and sand; 
~ ~~0 subangular to subrounded granules, pebbles, and 
.v·o_v·o~ cobbles; poorly sorted; saturated. 

OUS New Propeny Remedial Investigation Report Appendix A 
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MOUND I NEW PROPERTY WELL LOG W402 Page 1 of 1 

W40201 840202 

W40211 -...L--1 

Mound Plant, ER Program 
Revision 0 

Area of Concern: New Property 
Drilling Company: Bowser-Morner 
Drilling Method: Cable Tool 
Drilling Fluid: Water 
Drilling Completed: 6/30/94 
Well Installed: 6/30/94, 7/16/94 
Logged By: Susan Abston 

COORDINATES 
State Plane; Northing: 

Easting: 
Mound Plant; South: 

West: 
Ground Surface Elevation (ft MSL): 

Top of Casing Elevation (ft MSL): 

595963.0000 
1495267.6500 

3671.0002 
4850.2214 

704.56 
706.08 

LITHOLOGY USCS DESCRIPTION I COMMENTS 

Z', 0.01 slotted 
stailless steel screen 

CL 0-5.5 CLAY, some silt, trace gravel; 7.5YR4/2 
brown. 

GC F .I.D.=4.0ppm 

5.5-12.0 CLAY, GRAVEL and SAND; subangular to 
rounded granules and pebbles; 7.5YR5/3 brown . 

12.0-23.5 SAND and GRAVEL; poorly sorted. 

23.5-26.6 SAND; fine; well sorted; saturated; 
5YR4/ 4 brown. 

26.6-27.0 SAND, some silt and clay; fine sand; 
well sorted: 5YR4/1 brownish grey. 

27.0-32.6 SAND and GRAVEL; fine to coarse 
sand; poorly sorted . 

OU5 New Propeny Remedial Investigation Report Appendix A 
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MOUND I NEW PROPERTY OU5 NEil PROPERTY EXTENDED 
PHASE FIELD INVESTIGATION SOIL BORING 8403 Page I of I 

NEW PROPERTY 

812 812 1.2 0 

7 1112 40 1.6 0 

8111619 0.9 0 

28 50/5 0.3 0 

Mound Plant, ER Program 
Revision 0 

Area of Concern: New Property 
Drilling Company: Bowser-Morner 
Drilling Method: 8" Hollow-Stem Auger 
Drilling Dates: 6/29/94 

Logged By: Mike Klidzeis 
Total th (ft BGS): 7.5 

840302 

24 

COORDINATES 
State Plane; Northing: 

Easting: 
Mound Plant; South: 

West: 
Ground Surface Elevation (ft MSL): 

DESCRIPTION I COMMENTS 

0-0.5 SILT and CLAY; organic material; 5Y3/1 
very dark gray. 

0.5-1.2 CLAY, some silt, trace gravel; stiff; 
mottled; 5Y3/2 dark olive gray and 5Y5/ 4 olive. 

1.2-7.5 CLAY, some gravel; stiff; 5Y6/4 pale 
olive. 

OU5 New Property Remedial Investigation Report Appendix A 
Page A-8 



• 

• 

• 

OU5 NEH PROPERTY EXTENDED 
MOUND I NEW PROPERTY PHASE FIELD INVESTI6A TION 
~ \_OPERATioNAL ~,.....-:A-re_a-l..of-:-C-:::.o.:..n:.:.;c~e=rn..:.: ..:N=.e=.:w=-:P~r..:.op,;_;e::.;r=:-;ty~,;...;.;..;;.;;.;..;..._~..-_____ C_O_O_R_D_lN-A....IT-E-S------1 

SOIL BORING 84.04 Page 1 of I 

, Drilling Company: Bowser-Morner State Plane: Northing: 596275.6400 
_, Drilling Method: 8" Hollow-Stem Auger Easting: 1497120.7100 

( -~" ~ 

~--J 
. ~: ~~ 

BLOW RECOVERY F.I.D. 
COUNTS (ft) (ppm) 

3 6 6 8 1.9 0 

7 7 9 22 1.7 0 

10 19 12 25 2.0 0 

6 8 7 9 1.9 0 

8 50/5 0.9 0 

Mound Plant, ER Program 
Revision 0 

Drilling Dates: 6/29/94 Mound Plant: South: 4151.7881 
Logged By: Mike Klidzeis West: 3033.5161 
Total Depth (ft BGS): 8.8 Ground Surface Elevation (ft MSL): 877.99 
GROUNDWATER DEPTH(ftBGS) COMMENTS 

None encountered. 

DEPTH SAMPLES L~ll.S:S 
( ft BGS) Geoteell. I llater 1 Sol LflHlj 

DESCRIPTION I COMMENTS 

12-

16-

20-

24-

28-

32-

840421 

lmmlf -- OH 
CL 

0-0.7 SlL T and CLAY; organic material; 10YR4/3 r 
brown. 

0.7 4.0 CLAY. some silt: stiff; organic material; 
IOYR5/6 yellowish brown. 

l CL 4.0-5.2 CLAY. some silt and gravel; stiff; 

840402 .JJJ.r.rr SM ''--1-0Y_R_4_13_b_ro_w_n_. _________ ---Jr 
840412 _.=- - OH 5.2-6.0 SILT and SAND, some gravel; poorly - { 

1 ---=- sorted; IOYR4/4 dark yellowish brown. / f---=._ 
-----~~ ...... - 6.0-8.8 CLAY. some silt, sand and gravel; 

10YR4/4 dark yellowish brown. r 
'-------~------------~ 

OUS New Property Remedial Investigation Report Appendix A 
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MOUND I NEW PROPERTY OU5 NEW PROPERTY EXTENDED 
PHASE FIELD /NVEST/GA T/ON 

SOIL BORING 8405 Page I of 1 

K Ut"t.HA I .LUNAL AREA ..::::'1 

~ l =-.--J. 
NEW PROPERTY 

RING ~ 
CATION ~ 

BLOW 
COUNTS 

NA 

55 18 16 17 

1110 1112 

913 13 15 

9101315 

1119 55 50 

IEOVERY P.I.D. 
!ftl (ppm) 

NA 0 

2.0 0 

1.8 0 

1.6 0 

NR 0 

1.3 0 

Mound Plant, ER Program 
Revision 0 

Area of Concern: New Property 
Drilling Company: Bowser-Morner 
Drilling Method: 8" Hollow-Stem Auger 
Drilling Oates: 6/22/94 
Logged By: Mike Klidzejs 
Total Depth (ft BGSI: 11.3 
r.RnuNnWATER DEPTH (ft BGS) 

DEPTH SAMPLES 

(ft BGS) IGeotedl. I water I Sol 

COORDINATES 
State Plane: Northing: 

Easting: 
Mound Plant: South: 

West: 
Ground Surface Elevation (ft MSLI: 

IS 

DESCRIPTION I COMMENTS 

595980.8650 
1496057.7100 

3981.1 
4123. 

. ~. ...Jtllii!W>4Lll:IIJ~~t~Uly..o--"-.Q!!..~\ 0-0.5 CLAY, some silt, trace gravel; organic r 
· v 1 \ material; 10YR3/2 very dark grayish brown. 

4-

8- 840502 

- OH 0-2.0 Shelby tube sample and bucket sample - ( 
r- - collected. / 
r---- ~----------------------------~ 

CL 2.0-4.0 CLAY, some silt, trace gravel; organic r 
material; 10YR3/2 very dark grayish brown. 

\....._________..;______:____----' 

4.0-10.6 CLAY, some silt, trace gravel; 10YR6/6 
brownish yellow. 

_9._ 10.6-11.3 CLAY, some silt: hard; 5Y5/1 gray. 

12-

16-

20-

24-

28-

32-

OU5 New Property Remedial Investigation Report Appendix A 
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MOUND I NEW PROPERTY 
OU5 NEH PROPERTY EXTENDED 
PHASE FIELD !NVESTIGA TION SOIL BORING 8406 Page I of 2 

COORDINATES 
State Plane; Northing: 

Easting: 
Mound Plant; South: 

West: 

Area of Concern: New Property 

Drilling Company: Bowser-Morner 

Drilling Method: 8" Hollow-Stem Auger 

Drilling Oates: 6/22, 6/23, 6/27/94 

Logged By: Mike Klidzeis 

Total Depth (ft BGS): 63.0 Ground Surface Elevation (ft MSL): 

GROUNDWATER DEPTH (ft BGS) COMMENTS 

None encountered. 

595353.4240 
1495951.9400 

4508.8136 
4478.8668 

733.36 

BLOW 
COUNTS 

1E0VERY P.I.D. DEPTH SAMPLES DESCRIPTION I COMMENTS 
(ft) (ppm) (ft BGS) Geotech. I water I 5cj 

3 6 10 II 1.6 0 

8 10 1113 1.4 0 

8101016 1.8 0 

6 7 810 1.8 0 

7 10 14 15 1.9 0 

NA 1.9 0 

8 10 13 15 1.9 0 

14 18 24 33 0.4 0 

9 23 16 17 2.1 0 

9 1713 17 1.6 0 

7 14 39 80 1.3 0 

NA 0 0 

8 11 24 35 0.9 0 

50/6 0.2 0 

46 31 50/5 0.6 0 

14 21 37 46 0.8 0 

43 45 50/5 1.2 0 

38 49 45 42 1.4 0 

Mound Plant, ER Program 
Revision 0 

840601 

4-

8-

12-

840621 

16-

20-

24-+---L.-

28-

. . . ~ \ 0-0.5 CLAY, some silt; organic material; IOYR3/2 r 
· . ·: . SM \ very dark grayish brown. 

CL 

CL 

CL 

CL 

0.5-4.0 SILT, some clay and gravel; poorly 
sorted; IOYR6/4 light yellowish brown. 

4.0-6.0 CLAY; moist; sticky; IOYR4/2 dark 
grayish brown. 

6.0-10.0 CLAY, trace coarse sand; moist; sticky; 
IOYR4/2 dark grayish brown. 
(6.0-24.0 Geotechnical bucket sample 840621 

collected.) 

10.0-12.0 Shelby tube sample 840621 collected. 

12.0-14.0 CLAY, trace coarse sand; moist; stickv; 
IOYR6/3 pale brown . 

14.0-16.0 No sample collected. 

16.0-22.0 CLAY, trace coarse sand; moist; sticky; 
2.5Y3/2 very dark grayish brown. 

22.0-24.0 No sample collected. 

24.0-30.0 SAND, SILT and GRAVEL; moist. 

30.0-40.0 SAND and GRAVEL; subangular to 
subround; moist; 2.5Y5/4 light olive brown. 

OU5 New Property Remedial Investigation Report Appendtx A 
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OU5 NEil rffurtHTY.EXTENDED 
MOUND I NEW PROPERTY PHASE FIELD JNVESTIGA TION 

-BLOW 
COUNTS 

~.I.D.. DEPTH SAMPLES 
'ift) (ppm) (ft BGS) Geotecll. I Water I Sol llllUOOY lt.a:S 

38494542 1.4 0 

1792126 1.4 0 

37684946 1.2 0 39-

NA 0 0 

43-

59434548 1.8 0 

00989995 1.0 0 
47-

650088 1.4 0 

00/3 0.3 0 

51-

50/0 0 0 

50/0 0 0 
55-

275250/1 0.9 0 

00/6 0.4 0 

59-

NA NA 0 

63-

67-

71-

75-

79-

SOIL BORING 8408 Page 2 of 2 

40.0-43.0 No sample collected. 

43.0-51.0 SAND and GRAVEL; poorly sorted. 

51.0-55.4 No recovery. 

55.4-63.0 Interbedded shale and limestone 
bedrock. 

Mound Plant, ER Program 
Revision 0 

OU5 New Property Remedial Investigation Report Appendix A 
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MOUND I NEW PROPERTY OU5 NEJ¥ PROPERTY EXTENDED 
PHASE FIELD INVESTIGA TION SOIL BORING 8407 I Page I of I 

~ OPERATIONAL AREA -

~ ~\ ~~ 
\ ;:., I 

[ ~~n ~ 

\ ... -.--JD 
BORING {j ~ 
LOCATION ~ 

BLOW 
COUNTS 

NA 

14 8 1113 

i 10 21 20 21 

a 13 22 29 

7 15 25 22 

50/4 

15 50/5 

4150/1 

RECOVERY F .1.0. 
(ft) (ppm) 

2.0 0 

1.5 0 

1.1 0 

1.5 0 

1.4 0 

0.5 0 

1.2 0 

0.6 0 

Mound Plant, ER Program 
Revision 0 

Area of Concern: New Property 
Drilling Company: Bowser-Morner 
Drilling Method: 8" Hollow-Stem Auger 
Drilling Dates: 6/21/94 
Logged By: Mike Klidzeis 
Total Depth (ft BGS): 15.7 

COORDINATES 
State Plane; Northing: 595733.8856 

Easting: 1496463.4383 
Mound Plant; South: 4373.6346 

West: 3855.8835 
Ground Surface Elevation (ft MSL): 790.36 

GROUNDWATER DEPTH(ftBGS) COMMENTS 

None encountered. 

DEPTH SAMPLES _OOYILS:S 
( tt BGS) 6eotech. I Water I Sal L.lllDJ 

H4U/ll B40f01 - - OH ---- -
-- OH 

_ - OH 

4- --
- _:::::: -------r-----r---f --r---a- B40723 
--1---_,_ 
----l 

CL 

CL 
r 

B-40702 
12-

1 
16-

20-

24-

28-

32-

DESCRIPTION I COMMENTS 

0-2.0 CLAY and SILT, trace gravel: organic 
material; 2.5Y2.5/1 black. 

2.0-2.6 CLAY; organic material; moist; 2.5Y3/2 r 
very dark grayish brown. 

2.6-4.0 CLAY, some silt and gravel; moist: 2.5Y6/1 (;. 
gray. 

4.0-4.5 CLAY: moist: 2.5Y3/2 very dark grayish 
brown. 

4.5-10.0 CLAY, some silt and gravel; 2.5Y6/21ight 
brownish gray. 

10.0-12.0 SILT, some clay: laminated; 5Y5/2 
grayish brown. 

12.0-12.8 SILT, some clay, trace gravel: dry: 
5Y6/3 light yellowish brown. { 
~~~----------~ 

12.8-15.7 Interbedded shale and limestone 
bedrock. 

OU5 New Property Remedial Investigation Report Appendix A 
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I OU5 NEil f'ffUt'trlTY EXTENDED I 
MOUND I NEW PROPERTY PHASE FIELD INVESTIBA TION SOIL BORING 8408 Page 1 of 2 

L unonAt•........._ AREA .. =: 
~ l --__, 

NEW PROPERTY 

~· ~ _ ... ~ j 

•• >MU<n~ ,.t.--a-
~ 1' [ocl'i'!ON 

BLOW I'£COVERY ~~~~·) COUNTS (ft) 

NA NA 0 

3 3 5 6 1.2 0 

3 4 56 1.1 0 

3 2 2 2 0.7 0 

3 6 4 5 0.9 0 

22 351613 0.9 0 

15131216 ~..:-1.4 0 

15 37 28 35 NR 0 

NA 0.8 0 

21 26 21 22 1.4 0 

29 23 22 22 1.2 0 

161218 21 1.3 0 

20 26 38 44 1.4 

18 21 23 33 1.4 

14 23 50 0.4 0 

-
2137 36 23 NR 

4130 30 24 1.3 0 

33 52 29 21 1.4 0 

--•- -------

Mound Plant, ER Program 
Revision 0 

Area of Concern: New Property COORDINATES 
Drilling Company: Bowser-Morner State Plane; Northing: 595164.07 40 
Drilling Method: 8" Hollow-Stem Auger Easting: 1495717.6300 
Drilling Oates: 6/16/94 Mound Plant; South: 4584.4 

Logged By: Mike Klidzejs West: 4 

Total Depth (ft BGS): 42.0 Ground Surface Elevation (ft MSL): 

GROUNDWATER _{)§~!liJft ~(3~: COMMENT_§_ 

34.04 Measured prior to sample collection. 

DEPTH SAMPLES 
ll.ffikl.OO't ~ DESCRIPTION I COMMENTS (ft BGS) 

4-

8-

12-

16-

20-

24-

28-

32-

' 

Geotech.. I water I Sol 

• :~:~1 ~ r\ 0-0.5 SILT, trace sand and gravel; dry; organic 
840821 material: IOYR5/3 brown . • 

1m: 1\0-2.0 Shelby tube sample collected. 

2.0-4.0 SILT; organic material: IOYR3/2 very 
dark grayish brown. 

4.0-7.8 SILT, some clay; moist; IOYR3/2 

() GM 7.8-14.0 CLAY, some silt and sand, trace gravel; p () poorly sorted; subangular to subrounded granules 

!? () ~· () and pebbles: 2.5YR7/2 light gray. 

P. P. ~ 

P. P. P. 
P. ~ ~ 
1::1 

GM 14.0-16.0 SILT and SAND. some gravel: poorly 
P. P. ~ sorted: 10YR5/3 brown. 

16.0-18.0 Shelby tube sample 840822 collected. 
(17.0-34.0 Geotechnical bucket sample 840822 

t• GM \. collected.) 

~ ~~ b 18.0-36.0 SAND, SILT and GRAVEL: poorly 
sorted; moist; 10YR7/111ght gray. 

I• ~~ 

f.. f.. 
~;~ ~. :~~ 
~;~ ?. :~~ 
~I:~ i:l :~P 
~ :~ ~ :~r., 940822 
b 0 10 
t•, ~·I ;•, t•, 

!=> :~ t~. A?. ~·I 

~. :~~ ~;~ 
;•, :~ 

0 :-.P 
b 0 0 
[•, ~·I ;•, 
b 0 0 

b 0 
~·1 ~·1 

l• ~~ ;•, :~t·. 
p~~ 0 ~--p 

OU5 New Property Remedial lnvestJgatton Report Appendix A 
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MOUND I NEW PROPERTY OU5 NEH PROPERTY EXTENDED I I 
PHASE FIELD INVESTIGA TION SOIL BORING 8408 Page 2 of 2 

BLOW RECOVER~ F.I.D. DEPTH SAMPLES 
COUNTS lftl (ppm) (ft BGS) Geotedl. I Water I Sol 

33522921 1.4 0 

NA NA 0 

21283322 1.8 0 

2930 3138 1.2 0 

688200/2 NR 0 

Mound Plant, ER Program 
Revision 0 

39-

43-

47-

51-

55-

59-

63-

67-

71-

75-

79-

36.0-37.0 No recovery. 

37.0-42.0 SAND and GRAVEL, trace silt; poorly 
sorted; saturated; 10YR7 /!light gray. 

OUS New Property Remedial Investtgauon Report Appendix A 
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MOUND I NEW PROPERTY OU5 NEW PROPERTY EXTENDED I SOIL BORING 8409 J 
PHASE FIELD INVESTIGATION Page I of 1 

BLOW IEOVERY F.I.O. 
COUNTS (ft) (ppm) 

5 9 1115 1.7 0 

50/2 0.3 0 

16 23 50/5 1.2 0 

17 21 25 23 0.5 0 

4 1114 22 1.2 0 

38 35 50/5 0.1 0 

33 50/5 0.5 0 

Mound Plant, ER Program 
Revision 0 

Area of Concern: New Property 
Drilling Company: Bowser-Morner 
Drilling Method: 8" Hollow-Stem Auger 
Drilling Dates: 6/28/94 
Logged By: Mike Klidzeis 
Total Depth (ft BGS): 14.0 

CO ORDINATES 
State Plane: Northing: 595279.6360 

Easting: 1496942.3600 
Mound Plant: South: 4985.15 

West: 3607 
Ground Surface Elevation (ft MSL): 797.1 

r.~nllt-~nw4fER DEPTH (ft BGS) r.nMM~NTS 

DEPTH 
(ft BGS) 

4-

8-

12-

16-

20-

24-

28-

32-

None w .. wvv• .w, .. u. 

SAMPLES 
ILIDnOOY ltS:S DESCRIPTION I COMMENTS 

seotec~~. I ~ l ~ 
1!4UilUI CL 0-4.2 CLAY, some silt, trace gravel; organic 

material; 2.5Y3/1 very dark gray. 

CL 4.2-8.0 CLAY, some silt and gravel; 5Y6/2 light 
olive gray. 

CL 8.0-12.0 CLAY, some silt; hard; 10YR5/2 grayish 

l brown. 

840902 

l 12.0-14.0 Interbedded shale and limestone 
bedrock. 

OU5 New Property Remedial Investtgauon Report Appendtx A 
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MOUND I NEW PROPERTY 
NEW PROPERTY EXTENDED 

PHASE FJELD JNVESTIGA TJON 

NEW PROPERTY 

Area of oncern: 
Drilling Company: Bowser-Morner 
Drilling Method: Cable Tool 
Drilling Fluid: Water 

WELL LOG W411 

COOROINA TES 
State Plane: Northing: 

Easting: 
Mound Plant: South: 

West: 

Page 1 of 2 

Drilling Completed: 6/20/94 
Well Installed: 6/20/94 
Logged By: Susan Abston 

Ground Surface Elevation (ft MSL): 

596364.2132 
1496136.5799 

3664.5790 
3893.1582 

836.65 
838.40 

841101 

BGS 40.05 

WELL CONSTRUCTION LITHOLOGY USCS 

steel protective casi!IO----. 
with locking cap 

(2.09 ft AGS) 

2'', 0.01 slotted 
stailless steel screen 

Top of Casing Elevation (ft MSL): 

DESCRIPTION I COMMENTS 

14.0-40.05 Interbedded shale and limestone 
bedrock. 

Mound Plant, ER Program 
Revision 0 

OU5 New Property Remedial Investigation Report Appendix A 
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MOUND I NEW PROPERTY OU5 NEI'I PROPERTY 
PHASE FIELD INVEST!GA TION 

WELL CONSTRUCTION uses 

Mound Plant, ER Program 
Revision 0 

OU5 New Property Remedial Investigation Report 

WELL LOG W411 Page 2 of 2 

DESCRIPTION I COMMENTS 

Appendix A 
Page A-18 
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Borehole Lithology Pattern Explanations 

uses uses ., 
Descriotion 

., 
DescriD1ion _,.,. -n-

= 
LS-SH 

lnt8rtlaciaea timeaiDne FiB and allale 

Gtavllllysana LS Ume&Uine 

Clay wilh high plaallaty CL-ML S~tanGday 

Clay ML S~t 

Gravelly day MI.. Clayey lilt 

Gravelly sandy day MI..-GM Gravely lilt 

Gravelly sandy Idly day Ml.-GM s.ndy grawlly lilt 

Silty day M1. s.ndyaill 

CL Slty day wilh grwel ML. s.nay c:tayey lilt 

CL ::::..~aand NA Nor_, 

Slty day~ aand OL Orpnic. ait ID lilly day 

s.ndyc:Jay OH Orglrric clay 

Clayey gravel 
SPar sn (poorly and ... ormedl sw 

Clayey lilly gravel sc Clayey .and 

SC-SP 
Clayey sandy gravel Clayey gravelly lllllld 

Silty gravel SH Slllle 

Silly andy gravel SM Silly and 

Clem gravel Silty lllllld ID clayey aand 

Sandy gravel SDty graveBy lllllld 

Sand and gravel With 
sit ana Clay 

CL-SP ln1111ayer.ci day ana aana 

ER Program, Mound Plant 
Revision 0 

OU5 New Propeny Remedial Investigation Repon 

uses ., 
-T\olle 

II II 
ST 

ST.SH 

ST-LS 

n 

TS 

lntanledolld 
slllaiDne ana 
shale 

lntlnledd.S 
sillatDne ana 
limeatDne 

Gladallill 

Topeail 

Appendix A 
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GEOLOGIC LOG 

Sample: 
Wdl Matc:riail 

T A 10 

ss u 0001 

ss u 000% 

lS 

ss u 0003 

ER Program. Mound Plant 
Revision 0 

of _L 

Brawa 10 lilflt b- pwveiJy IUid. ~ pUDed. dry, 
DOIIItratificd. DO ccmau. appraliiiWdy ~ pavd up 10 1 iadl ill 
dlamca:r, Abmulldcd. HNU •0 

am- lilly, IlDdy day, dart bt'CIIIIIIIIIGClliq, finD. hip plallil:ilf, 
,......_ mailc. DO -.c, Alllllll'aCifie ~$9i> 
pave! up 10 1/4 IJidl iD diamc:w', HNU •0. 

l.ipt bt'CIIIIII 10 b-lilty. pwveiJy Ulld. llouuatif&ed. 110 c:c:mcat. 
IIIGilr. poorty paded. ~ ~ pavd up to 1 illdl iD 
diamc:tc:r, IIIDrauDdcd. HNU •0. 

Lipt blUWII 10 pay BRftUy Ulld. c:cane pac:d. paorty padcd. 
watty ccmntc:d. ~ 1ppt'OiiDwdy 30IJ& ~~ up 10 1/l illdl iD 
diamc:u:r. suballpiar, HNU •0. 

OU5 New Propeny Remedial Investigation Report Appendix A 
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GEOLOGIC LOG 

WeU Materials 

ss u 0004 

ss u 0005 

ss u 00015 

ER Program, Mound Plant 
Revision 0 

WeU 
CoD 

PAlO£; 

_2_ of ...L 

UgiU brawn silty, z;rm:Uy sud. CCllil1:le grained, peony 11'111&4. 
watt, cemanecl. wet. ooamadfiCd. 4.GCII s;rm:llll' to 1 iacll m 
diametet, su1ncU12c1ec1. HNU .. o. 

1Jpt bmw~~ to pr &nft:llysud. causa craiaecl. p:IOity'paed. 
aantecl. DOIIIU!llific:cl. eo c:cr.aar. a~ly 40'Ill. pnq Ill' to 
1 iDc:la m d.iameu::'. sut:lrowsdccl. HNtJ • o. 

lJPt lm:lwa -· pll'ftlltrlllld.- pliaed. paortr p:ted. 
IG!IIIIted, ~ 1111111i1:11.CIIIIIIDIIIII.~31J5 
pllftl Ill' co 1 i=ta m diaatean', subrauactcd. HNU •O. 

Total Dcpc.ll • 39.l rcec. 

OUS New Property Remedial Investigation Repon Appendix A 
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GEOLOGIC LOG 

Sample 
Deptll !-...,-~-....., 

T A ID 

5 ss u 0001 

10 ss u 0002 

15 ss u 0003 

WcU Macerials 

GRMDlJATgR 
DEPTH I HWII I OATE 

i f--...:.1 _ _..:,.1 -~ 
~· L......6.6.t"'-L....:.~!.Ii..J.\o!l'./.f;J;i/.;.C!.J 

ER Program. Mound Plant 
Revision 0 

MOUND PLANT 
Project Manager 

John B. Price 
PACE: 

....L 

om yeUowilb bl'a'lll'll (IOYR 3/4) ailey ctay, ltift', low plllticity, 
moia. uue ol&UUS. 

Dam~ bl'a'lll'll (tOYR 3/4) SIUicly dlty, VI:1'Y stift'.Jow 
pl&aicily, moist, mace rme co ccane pawL 

Blowll (10Yll3/4) caney, pwvelly ctay, Vl:t'Yitift',low pllllicily, 
moi:IL 

s-rt (lOYR. 3/4) ~. Jftftlly IIJ1d. poorly graded. IDOdlmltcly 
dale. moia. 

Brown (lOYR.S/3) siltyaac:t. well graded. vcrydeftSC. 

OUS New Property Remedial Investigation Report Appendix A 
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GEOLOGIC LOG 

WeU Ma&crials 

ss u 0004 

2S ss u 0005 

u 0006 

35 u 0007 

ss u 0008 

Bauaaira 

ER Program. Mound Plant 
Revision 0 

WeU 
Con 

SP 

PAGE: 

of 

Lithologic: Desc:ription 

Olive brown (2.SY S/4) da~, grneUy Wid, dcase. wet. 

Olive tnvwa (2.SY S/4) c:tayay, p.vellyuad, paorty Jnded, deale, 

-. 

Dllt pay (SY 4/1) IlDdy, ameDJ' day, mediam df,lolr 
J*llidtr, IIIDiiL 

up! ~Uonll b101n1 (2.SY S/4) ~.smellY Wid. very deale, 

-. 

OU5 New Property Remedial Investigation Repon Appendix A 
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GEOLOGIC LOG 

Well Material& 

ISClitEE:N: Sta.inle.s.s 
4•, WILli .01" 

SO SS U 0010 FILTER PACK: 

10.20 quam: .11114. 

55 

60 ss u 0012 

6S ss u 0013 

ss u 0014 

70 ss u 0015 

DATE I 
~ 
~·~2-2.-2-,-l~o-s-:3-s~io?_a __ o~~~ 

ER Program. Mound Plant 
Revision 0 

;.: 

WeU 
Co.ll 

MOUND PLANT 
Project Manager 

upt olive brown (lSi S /4) silty, pnelly Cilllc1. deaa. -L 

Dan: payis!a brown (lSi 4/2) p!IWlly lalld. poorly to -u pUed. 
IDOdcmety de-. 'Mt. 

OIM: gny (SY 4/2) sudy, c:layey aile. moia. hard. 

OU5 New Propeny Remedial Investigation Repon Appendix A 
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GEOLOGIC LOG 

WeU Materia15 

ss u 0016 

15 

ss u 0017 

8S ss u 001J 

95 

ss u 0020 

ER Program. Mound Plant 
Revision 0 

WeU 
Coli 

MOUND PLANT 
Project Manaoer 

John a. Price 
PAGE; 

l

usc:s . 
or 

R.oci: 

4 of i. 

Boreboie/WeU ld 0319 

IJpt ~lloMIJI biVWII (2.5Y 6/4) to oi.M: biVWII (2.5Y 4/4) clayey, 
pwlly UDd. well graded, dcasc. -C. 

lJ&bt ycllawilll bmwn (2.5Y 6/4) to aiM bmwll (2.5Y 4/4) cay.,, 
JIIMliY 11114. well~ deale.--

ou.. .,_ (l.5Y 4/4) cay.,, piMI1y IUd. -u paded. wry 
dale, -a. 

Olive biUinl (2.SY 4/4) ~. pvel1y IUd. -u paded. wrr 
dclllc.wa. 

Toea! Oeptll • 95.0 Cecc. 

OUS New Propeny Remedial Investigation Repon Appendix A 
Page A-25 



Sample 
Dcptb 1-...,...---,----1 

T A m 

ss u 0001 

ss u 0002 

10 

ss u 0003 

1.5 

ss u ()()04 

WcU Matcria15 

ER Program, Mound Plant 
Revision 0 

MOUND PLANT 

Out yd1owiall browD (10YR4/4) liltyday, lean. Iliff. lew 
puticity, sligbtly JDOilt. IOIIIC sud. 

Out ydlowim browD (lOYR 4/6) Wldy, silty clay, stiff to very 
aifl, medium plaaidty, moilt. 

Out ydlowish browD (lOYR 4/4 to 4/6) clayey sud. soft to 

medium ltill, medium plulicity, wry mcUt, trace fme to medium 
pwc1. 

YeUowisb brown (lOYR .5/8) clayqr saod. -u graded. very dCIIIC. 
moilt. 

Ugbt ycUowis.b brown (lOYR 6/4) clayey, silty saod. medium dease, 
moiiL 

OU5 New Property Remedial Investigation Report Appendix A 
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GEOLOGIC LOG 

Wdl Materials 

SS U 0005 SPA!.: Bentonite 
pdlCIS. 

ss u 0006 

30 

ss u rxm SCREEN: S&aWea 
IICCI. 4", with.Ol" 
wile wnp liot. 

3S ss u 0008 

40 

PILlER PACK: 
Couse lilica ADd. 

ss u 0009 

SI!AL: BentODite 
bole plug. 

ER Program, Mound Plant 
Revision 0 

WeU 
Co.a 

MOUND PLANT 
Project Manager PAGE: 

_2_ of _s_ 

Lithologic Oacriptioa 

a. Light olm b~VWD (2.5YR S/4) grawUy, sandy, silty clay, stiff, low 
pluliciry, moisL 

SP· 
sw 

Grayilh biUII'II (2.5\' 5/2) saDdy day, vay ltilr, low plulici1y, 
IIXIiiL 

Dam P1 (5Y 4/1) ~clay, vay Iliff to bard, 1olr pCudcity, 
IDDia. 

BIUWD (lOYR 5/3) sud. 'Mill plied. dease, wa, tncc of lilt. 

Ugbr olm bi'OWD (2.5YR S/4) sanci, inteda~red pooriy and 'Mill 
graded. dease. -t. trace of fme to medium grawL 

OU5 New Propeny Remedial Investigation Report Appendix A 
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50 

ss 

60 

6.S 

iO 

GEOLOGIC LOG 

ss u 0011 

ss u 0012 

ss u 0013 

ss u 0014 

Well Materials 

· Bentoniae 
hole plug. 

ER Program. Mound Plant 
Revision 0 

Well 
Con 

MOUND PLANT 
Project Manager 

John 8. Prlee 

PAGE: 

-L of 

Uth 

... . • 

.·.· 

Uthologic Dc:scrtptioa 

Olm brmom (2.SY 4/4) sand with silt and clay, intcrtay.:red, well 
and poorly graded. medium dense. wet. 

Dark payisb brmom (2.SYR 4/2) silty, g:rawUy sand, poorly g:rac:led, 
dase.wet. 

Dark payilla bn:nm (1SY 4 /2) Jlii'IMIUy II.Dd, well g:rac:led, 
modezatcly dalsa.--. triCe of lilt. 

SP Grayi.sll bn:nm (1SY S /2) sand, poorly g:raded. coarse grained, 
modaately decse, wet. mscc fmc gnm:L 

SP Grayish brmom (1SY S /2) sand, poorty g:radcd, coarse grained, 
modentely deuse, wet. trace fmc gnm:L 

OU5 New Property Remedial Investigation Repon Appendix A 
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GEOLOGIC LOG 

Sample 
Deptn r--:--:---t 

T A ID 

7S 

ss u 0016 

80 

ss u 0017 

BS 

ss u 0018 

90 

u 0019 

WcUMatei'Ws 

ER Program, Mound Plant 
Revision 0 

... 

.. ,' 
,• .·.· 

.. 

PAGE: 

' of _s_ 

SP Dari: grayish brown (2.SY 4/2) sand. pooriy padcd. moderately 
deAsc. wet. 

SM DaD: grayish brown (2.SY S/2) ai.lty sand. wcU graded, moderately 
dc:alc.-.. triCe fiDe to medium paw;l. 

sw 

SP 

sw 

Dart pwyilh brown (2.SY S/2) saad. well padc4. ccuse pmaea. 
llllllldaaccty cleslsc, wee. triCe fiDe to medium paiDccl &DM=L 

Dart pwyilh brown (2.SY 4/2) sud. poody JrldCd. rme pliDed. 
IIIICidaaWy cleslsc,-.. 

DaD: pwyilh brown (2.SY 4/2) JPIM!IIy sand, weU graded. 
maclemely dcDse, -.. 

Dari: grayis.b bMWII (2.SY 4/2) ai.lty sand, poorly graded. IIU)derately 
dauc,wct • 

OU5 New Property Remedial Investigation Report Appendix A 
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GEOLOGIC LOG 

WcU Materiall 
ID 

ss u 0021 

lOS 

ss u 0022 

110 

ss u OQZ3 

115 

120 

~' 25.26 

ER Program, Mound Plant 
Revision 0 

WeU 
Coo 

MOUND PLANT 

Lithologic Description 

PAGE: 

-L of _5_· 

Olive bi'CIIII'Il (2.5Y 4/4) silty saDd. into~ M:ll and poorty 
pded. modemtely dcasc. wa. 

OIM biiVWII (2.5Y 4/4) ~. silty A11C1. interiayen:cl. !iO'&Il &lid 
pooriy plldcd. dalato very deale. M:t. 

SY OIM b~VW~~ (2.5Y 4/4) lilly IUld, pooriy padcd. moctaur:1y deDa, 
wa. 

Tolal Dcrpm • 117.0 feet. 

OU5 New Propeny Remedial Investigation Report Appendix. A 
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GEOLOGIC LOG I MOUND -OU9 I 
Project M~~N~Pr 

I 
PAGE: 

GCRDClll 11«1111 1 of 

Drilling Company NORTii STAR DRilllNG I Boftbole/Well Id 0344 
Drilling Method ROTOSONIC DRill. I STATE PlANE COORDINATES 

DrilliDg Fluid WATER North (ft) 595521.96 
Date Started l/'1£J/93 East (ft) 1495145.72 
Date Completed 2/1193 Ground Surface Elev. (ft) 701.38 
Lo~By DALE FLORES l Top of Casing Elev. (ft) 70298 
Checked By PAULDARR Total Depth (ft) 175.5 
Comments: South of gate 100 along new gravel road. 

Sample 
usa; 

Depth Well Ma1eriall WeiJ Ulh or Utholoa:ie DearipUoll Coa I~ T A m 

o- I., 
--~= A GC 0005 Cuing: SWalesi • TS 0.0 to 5.0' - Grayiab brvn lilty day, ~deale, moderale 

I~ ~! 
=-=9;; lteel, 4" -~;;; piuticity, roo& llniClllre to a·; traa~ r- auld. moUt. TapaL --.. 

A GC 1005 1'3 ~::;~ 

I~ =~== t --4;; 
8Kkfill: Cemeat - --;;;; 
baltoaite I"JUl I~ i 

F.t'9;; : ;:; 
I~ --;;: ::;:-'1; 
I~ 

~ --r- ;::;9; 
t --s- 1'3 :=-=;;;; 

I~ ---
i 

~-= GM 5.0 to 14S • Yelbrilla biVWillilty ~ p'P'el botb aqullr """-= I~ - blocky to S" ud I'OIIIIded cabblra to 4", ~ ~ 3051ilt)' land. 

-~ 
~ 

..-; --= l ~-= I -:-= -
E 

~-= 
~-= -~ 

I~ --= 
10- i- --A GC 0015 

J --= 1.;; --= 1'3 _ _.; 

I~ --= .. 
~ --= 1-=! 
~ --= 

II ~ ~---=~-..... ~~-
I.;; I ~ ~-= 
l~i I""-= 

J --. ·~ 
15- I~ ~--..;,;,;. 

A GC 0011 ~ ~~..-;; GP 14.5 to 17.0'- YelkMiU bnMD undy IP'8ftl, 6Cm graft~~. pebble to 

I~ 
~-··: cobble, '""' mane ADd. trial lilt, IP'8ftl to 4 •• rll'll water. ~ ·-t ~-..o,;i I] ~~.-.;! .. -.- .... 

r-
'--::&;; 

I~ t '--=' GM 17.0 to 2.4.0' • Y eUCMish bnMDsilty gravel, gravel both anguJar 

t ~-= blodty to s- and rouoded cobbles to 4", '70'J5 gravel, 3mli lilty land. 
1.;; 

~-= 
A GT 0025 I~ ~ ~---= 

~ ~--= 1.;; 

-~ ....2!!... -
-~·---- ---

DEPTH HOUR DATE 
~r zo.63 09:06 05119193 

~ ~---~---~---~ 

ER Program. Mound Plant 
Revision 0 
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GEOLOGIC LOG 

Well Maleriall 
T A m 

2S 
A 003S 

A GT 0040 

DEPTH HOUR DATE 
~- 20.63 09:06 05/19193 

I 

ER Program, Mound Plant 
Revision 0 

WcJJ 
CoD 

n 

PAGE: 
...L of 7 

l4.0 10 21JY ·Moderate~ browa (IOYRS/4) 10 medium 
p-ay (N5) lll"''fttiY d.iy, rme 10 medi11111 ara1'el. -70S lili:J clay, 
-~pebble gn'W'el.llilt, moia. 'liD llllit. 

2&.0 10 3UY • Y dlclwilh browa p'afti1y ADd. -IIO't5 medium 10 
I!'CIIIrle aad, -2m. pebble amel.litlle 10 tiO fmes. mai.li bill DOt 

llllUI'IUed. 

31.0 10 35.0' • Medi11111 arar (N5) lili:J lfl"'liiY ADd. rme &lllld. Rae 
10 medi1llll gnm:~. -sos rme IUid aDd lilt makiar up IDIItril. sos 
p1'el.lfiiiiiPiu&ic. medium 1RY ~ ll.O', moist 10 'W'eL 'liD. 

35.0 10 40.0' • Medi1llll arar (N5) lili:J lfl"'liJY II.Dd. rme IIDJd. rme 
10 medium ara1'el, mare lilt iza matril. m.akiq till Wlit dealer. 
IKWiplaltic, mailt. 

40.0 10 41.1)' • Y eiiGwisb browa uad. medi11111 wad, 10me p'aftl. 
~ 10 3 iadlel, wei.IIOI'tld, -50S medi1111111.Dd. moilt 10 .a 

41.0 to 43.5' • I.Jpt arayiab browaii.Dd. -wad, u.:e pebble 

Pftl.aturated. 

43.5 10 45.0' • Mociente ~ browa sand. well sorted fme 
.,.mect uad. moil& bua aot aturated. 

45.0 10 SS.O' - Mociente )'ei.lawia.b browa II.Dd. well sorted medi11111 

aad, bu coane t.billi&Dd I~ oo lll"&'ftL moi.a.. 

OUS New Property Remedial Investigation Report Appendix A 
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• 

• 

• 

GEOLOGIC LOG 

Depth 
~le 

Well Materiala 

T A m 

so-

ss- A err 0060 

60- A GT 0065 

65-

'70-

.....__. -"·-· - -----

r---~Yllml!~-----, 
DEPTH HOUR DATE 

i.., 20.63 09:06 05/19/93 

:J' 1....---'----'--.....J 

I~ 

I~ 
t.; 
I~ 
1.; 
1-3 

I~ 

I~ 
I~ 

I MOUND- OU9 I 
Project MaNger 

I 
PAGE: 

GQRDOII HORN 3 of 7 

Well 
Coo uth ~~~ 

-15-·Y.:~j. 
- ...... 
--= .... -= 

n 

GM 

Borehole/Well ld 0344 

uthcMoeic I>c.:riptioa 

SS.O to 6lS- Moderate~ biVWII (liJYR.S/4) IUd, medium 
past ADd, well ..U.S. bu Lbia -Mild lealel throupout, 

- pPd. IDIIill. 

61.5 to 64.5'- Medium 11'8Y (N5) IUd. medium IUid. w:rywal 
..ted, IDIIill. 

laa ,. leal. l&llll'aled zaae. 

65.0 to 66.0'- Moderate yelio~Vbi'OWD (10YR5/4) grmdlyday, 

rme to medium pPd, -~ lilty day, - .30'5 rme ~ ltilf, IIICiilt. 

\Tin. 
66.0 to 69JY • Dm ~ bi'OWD lilty lfPd, aqular to roallded 
pnet. pebble to Cllbble lize, matris of c:oane &Uid pebbles aad lilt, 

-sm. pP'ei. -SO'J5- 1&110 aad lilt. 

69.0 to 11JY • Moderate oiMt bi'IJWD, lilty day with pebble pP'ti, 
w:ry cleale. moderate pluticity, dry. Till. 

71.0 to 1S.O' • DarK yeiJowiah brvwa lilty lfP'd, ueuJar 10 roallded 
.,..a. pebble 10 cobble lize, maw of coane &Uid pebbles ud lilt, 
-sm. pP'ti, -~ coane Mild aad lilt. 

ER Program, Mound Plant 
Revision 0 
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GEOLOGIC LOG . 

Depth 
Sample 

WeU Maleriala 

T A m 

75-

80-

as-

-
90-

95-

...._ 

DEPTH HOUR DATE 
~ 20.63 09:06 05/19/93 

~ ~---~---~------

ER Program, Mound Plant 
Revision 0 

I 
MOUND-OU9 

I 

PI"'ject ,._.,.,. 

I 

PAGE: 

CCIIDCII 1101111 4 or _L 
:;.. ..... _,,.:{W;iild 0344 

uses • WeU Uth or Ut.holocic n-:riptioa Call 
~ 

I; 
~ 

,....: 
I.;; 

~..:o I~ 
I-! 

F. ~--= 

I~ 
~ ~~ 

~ ~~ 

t I·· <~~~-sM 75.0 to 76.0' • Medium II"&Y (N5) Iiley vaw:Uy l&lld, fLDe to medium 

I~ l~' -50'5 fLDesud ud silt, -50"' gnvei,DODPiutiC. moiiL ~ 
11 1.;; 

~ -,76.0 to 76S . Grayim olive (lOY 4n) ailey clay, fLDe grave!, w:ry 

I~ -....=r 
~ ~-=- lc~eae. moderate gnvel. TilL 

1.;; 
~ ~-= 

I~ t 
!""'_;: 

16.5 to 80.0' -Dart~ brcMDiiley gnvel. UlpJar to 
~-= GM 

1.; 
t ~-= 

I'ODDded p-nel, pebble co cobble lize. maw of coane IUid pebblel 

I~ ~-= ud silt. -~ vnet, -50'5 coane IUid ud silL Hu illteriledded till 

~ _ _;: la,.m. baa more cobble lize p1lftl 

II~ ~ ~-= 
~ !""'-= so.o to as.rr -Dart~ brcMDiiley .,.net. uBUtar to I'CIUDded ~...: 

~ ~ ~-= pave~, pebble to cobble lize. matm of coane IUid pebblel ud lilt, 

t --= -~ ll"'""=t. -~muse IIUid ud silL Hu thin till lea (lea il 

~ 
~-= dattl: ~ oraqe). --= 

~ ":'...: 
~ t 

~-= 
~....:: 
~-= 

~ t ~...: 

~-= ~ 

t 
~...: 

~-= -
~ ( ~~ GP 86.0 to 95.0' - Dart )'elkMilb brcMD IUidy vnet, little to ao r-. 

I~ 
pad pebble lile to 1112•, vertic:aUy p.da to coane IIUid with ao 

t =~ 
~ ~ 86.0- 95.0', saturated. 

li ~ =~ 1"3 

=~ I~ i E! ~ 

1"3 ~ ..:!fiiiiiii' 

I~ ~ ~~ 
~ 

1.;; 

l =..r;' 
I~ E~ 1.;; 

~~ I~ ~ 

1.;; t =~ 1.;; ... ~;~ 1.;; 
~ GP 95.0 to 104.0'- Moderate olive bruwra ~a~~dy gravel, coarwe IIDd. 

I~ 
;.;; 

~ 

~§~ 
moderate &ood IOiting, 5" gravel > 1n•, little to DO rllleL 

~ 

1.;; t I-! ~ ..... ~ 
I~ !'- ~~~ 

!'- ~-~ 
~ t=--1.;; ~ 

OU5 New Property Remedial Investigation Report Appendix A 
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• 

• 

• 

GEOLOGIC LOG 

Depth~-.-....:.,..-..., WeU Materials 

T A ID 

100 

A 0115 

110 

115 

DEPTH HOUR DATE 
~ 20.63 09:06 05/19/93 

~-- 1......------1--.1--'"""" 

ER Program, Mound Plant 
Revision 0 

WeU 
Coa 

lithologic Descriptioa 

104.0 10 105.0' - Dan ~ bruwa aary ~1. uautar 10 

~~114----h I'OUIIded .-:1. pebble 10 cobble-. maarU o( CXWIIe sud pebbles 
Iii&. -~ grnoel. -~ c:au.e Mild and lilt, uturated. 

105.0 10 108.0' - Moderate oliw! bruwaiUd., medium 10 coane, 1m. 
peObia, medium 10 poor _.uq, mailt, DO f--. 

liii.D 10 llllO' - I.lPt pay, pebble pa'ft!llelll with COllie alld, 
mailt, pebble~ 10 1/l•, DO(--. 

llOJI' - Modera&e oliw! brvwa IUid, medium 10 C01ne. lOS pebblel 
medium 10 poor ICirtiq, mailt, JIG (me&. 

116.0 10 125.0' - Moderate oliw! pay (SY 4/4) laDCi, medium I&Dd, 
-at lOfted, tnce pebble .,.,.el from 116.0 10 115.0', medium Mild 
pwis into UDd with JIG p'ft!l, uturated. 

125.0' ror the day. 

OU5 New Propeny Remedial Investigation Report Appendix A 
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GEOLOGIC LOG 

Wen~ 

T A m 

ER Program. Mound Plant 
Revision 0 

WeU 
Coo 

NR 

PAGE; 

o1 1 

129.0 to 140.0' - Moderale olive ll'llY laDdy ~. coane I&Dd to 
r ... pTI'el. little to DO h-. modeme mnmc, &nee ~ > OS, 
moiat.. 

NR 1.50.0 to 160.5' - Lmt 11111ple out of core barreL ao I'IICGfti'Y, mmt 
liUJy material il ulbcmi 145.0 to 150' - Coune I&Dd aDd pebble 
~ little to 110 rmea. moderale mnmc. &Bee 11"1~ > tn·. 
mod.ente olM: saturated. 

OU5 New Property Remedial Investigation Report Appendix A 
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• 

• 

GEOLOGIC LOG 

Samj)le 
Depth J--........ -.;,--_, 

T A m 

160 

175 

wen Material~ 

Seal: 1/ 4" Belltollite 

cbips 

filter Paci: 1ono 
Colorado lilic:a ADd 

ScreeD: swm
lleel.4",a~at•Io 

DEPTH HOUR DATE 
~· 20.63 09:06 05/19/93 

~; i..,..______l_----1..._ .... 

Well 
.Ceo 

NR 

Project M-eer PAGE: 

175.5' • Medium 1J11Y weathered silty abale with liWl 
'-of JimeltoDe. fttY dellle, moderale pluticity. 

Tou.l Depth • 175.5'. 

of _7_ 

ER Program, Mound Plant 
Revision 0 
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·Saa:aple 
Deptb 1-......-....;,..--

T A ID 

B 0005 

15 

B 

WeU Maleria.l& 

'Filter Pack: 10120 
Colorado li1ica ADd 

Sc:reea: Staiaiaa 
r:ceel. 4". &lot # 10 

ER Program, Mound Plant 
Revision 0 

WeU 
CoG 

0.0 to OS • Dark )'lelkMiah bi"'WD (lOYR. 4/2), UDdy lilt, tnae clay, 
kl'llf pllllic:ity. TopiOil. 

n o.5 to 16.0' - Moderate )'dowilh bi"'WD (lOYR. S/4), ADCly lilt, lK 
gmoe~~ to 1", ~ demle. moil&. Color cba.Dee to oinoe p-ay (SY 3/l) 
at 4.0'. Till. 

16.0 to 1&.0' • Medium darit gray (N4) silty 1bale witb ChiaJy bedded 
rc.il.il'erou limestone 1-. r.ue. powdery dry. Bedroc:k. 

Tocal Depth • 1&.0'. 

·, 

OU5 New Property Remedial Investigation Repon Appendix A 
Page A-38 



• 

• 

• 

Oeptb 
T 

8 

8 

.Sample 
Well.Materi&la 

A m 

Cuiq: Stam.t.l 

•• 
BlddiD: Cemeat -
bealoait.e puut 

0005 

0011 Filter Paclc 1 0/lO 
Colorado rilic:a IUld 

J...itboiOp: De=:ripUoll 

o.o to 1s - Dut )'e1lcM' b.-n <IOYR 4/l) alty day, r~n~~. 
~plulic. lbuad&at 1"00t1, llia:htlymoilt. TQ13101l. 

l.S to5.11-Dulky~(SY 6/4) lliltyday,clulll/4" to l.S 
iDd1a mme fClllilif'en:IUI. Wl!ll1beted out Coail fraplellU. mauled 
c::o6oriq at 4' to P'f'IIIUiil p-ay(SG 611), drytoliilbtlymoiiL. 

S.O to U.s' -MoWed eoloriJlt lllrouJboul. dlllll.y~ (SY 6/4) to 
p'llellilb 1J11J (SG 611) Iiiey day, -!K day maailldcr lilt ud =--dal1l. .-.to~ rU'III, crumbly, dry • 

ll.S to ll.S' - Medium bllliah py (SB 511) liiiiCaae Wl!ll1beted to 
day, limeaooe tez.a. liilbtly moist 10 moist. Weatbered bedtack. 

W 10 210' - Medium p-ay (N5) lilllfDae, fc.ila Pfl*llt.li_._ 
lealel ~ lliptly moiR, at14 ft. apprmimately 5 illdl 
lbick fncturer.aae.. olhet fracture 2'DIIfS at 16#,17.0' ud -20.0', 
llia:htly moilt 10 damp at fracture ZODa, otherwise dry. Bednxt. 

ER Program. Mound Plant 
Revision 0 
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GEOLOGIC LOG 

Well Material~ 

T A ID 

20-

lS-

30-

35-

. 

40-

45-

....._ 

: lr-:-:-:..lllr:~H~W~t.f.!iciA..::-;:-~....,~ 

ER Program. Mound Plant 
Revision 0 

I MOUND- OU9 I 

Well 
Coo 

ToCal Depth • 23.0'. 

OU5 New Property Remedial Investigation Report 

Project Manager 

GCitDClll HotJI 

Appendix A 
Page A-40 



• 

• 

• 

GEOLOGIC LOG I MOUND-OU9 I 
Pr-oject Manager 

I 
PAGE: 

GORDON HORN 1 of 

Drilling Company NORTii STAR DRILLING Borehole/Wellld 0356 

Drilling Method ROTOSONIC DRll..L STAlE PLANE COORDINATES 

Drilling Fluid WATER. North (ft) 595011.45 

Date Started 1/18/93 East{ft) 1495353.58 
Date Completed 1/24/93 Ground Surface Elev. (ft) 704.07 
Logged By DALE FLORES Top of Casing Elev. (ft) 706.24 

Checked By PAULDARR Total Depth (ft) 182.0 

Comments: South property aa:ess thru gate 100. 

Depth 
Sample 

Well Materials 
T A m 

o-
Casing; Stainless 
sted. 4" 

Bacldill: Cement -
bentonite grout 

5-
B GC 0005 

to-
B GC 0015 

IS-

....1!L. 
GROONDWATER 

DEPTH HCIIR DATE 
22.17 17:12 b1!24/93 

23.86 09:01 05L19J93 

ER Program, Mound Plant 
Revision 0 

uses 
Well Lith or Lithologic Descriptiou 
Con 1-¥:! 

I 

~ -= ·~""1;: TS 0.0 to 1.0' • Dark bnMD silty clay, wry dense. moderate pluticity, 
~ ::~~ ~ ~~;;.. root llniChJnS, moist. TopiOil. 

~ ..;::; 

~~ ~ ~ ~ a. 3: ~ ~~ ~ 
1..0 to 9.D' • Rllll bRMD to yellowiah bnMD (lOYR. 5/4) llilty day, 

~ tncll rme grained sud. moderate pluticity, wry dense. bu- or 
.:=- ..;::; ~~ ~ KnY aDd l'1lll colored zones. moiat to wet. ~ ~ -- ~~ ~ ~ ~ 

~ ~~ ~ ~ ~~ ~ ~ -==-~ 
~ ~~ ~ .:=-

~ ~ 0::., ~ ~~ :§: 
~ ~ ~~ ~ ~ -::: ~~ ~ :§: 

~ ~ ~~ ~ ~ 
~ ~ ~~ ~ ~ ~ 

I-I ~ 
~ {£ c.d.i!i 'I ~c-GN 9.0 to lO.D' - Moderate yelkMilh biUWil (lOYR. 5/4) llilty daJ'IJ 
:§: 

~ 
~.Iii pad.- rme p11ftl.ICIIIle coane to rme ADd. -50'51ilty clay, 

~ :~ ... SM zr-=ito r, p..a IUbrouJided to rOunded, tnce angular limealaae 
~ 

.. 
~ 

~ L ~~ 10.0 to 1~' ·Moderate ,ellowilh browa (10YR.5/4) llilty lllld, wry 

?!5: 1-:: ~ ~ 7' \ma& 
j ~ L ~ 5( C-Glr1 1~ to 14.0' • Modcrale yeUowish bRMD (lOYR.S/4) liltydaJ'IJ 

~ ~ ~ ~ ~ p1lftl. - rme graft~, some coane to rme ADd, - 50'51ilty day, 

~ ~ L ~ ~ pftl tor. Pft!IUbrounded to rounded. tnce angular limealone -=-
~ ~ ~1iill~ ~ ~ :::--... ~ ~ ~ 14.0 to 16.0'- Moderate yellowish brown (lOYR. 5/4) IUidy graw:l, 
~ ~ ~:..~ GP fmepftlto coane sud. -211"5 sand and lilt, JRwlsaubrowacled, ~ Ri'o:._ .. ~ ~ -angular limestone duu. 
~ ~ Hit-~~ 
~ ~ 1·~··.: ~ 16.0 to 16.5'- Moderate yellowish bruwn (IOYR. S/4) pwUy ADd, ~ 
:s: ~ ~ ... ~. 'COII'IIt land. rme JRwls. saturated. 

~ 
1-:: ~:.. .... -=--- F- Hit-~ .. 16.5 to 23.5' -Sandy JRWl. -SO% rme to c:oane Jl'lftl, -~coarse :s: ~ ~~··; GP 

~ 
...... 

ADd, - 2.0'10 lilly clay, trace of cobbles to 4 inches, moisL 
~ ~~··; ~ ..... 

~ ~ 
~~ .. ; 

~ 
..... .-.. : ..... 

OU5 New Property Remedial Investigation Report Appendix A 
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GEOLOGIC LOG 

Sample 
Depth 1--....-.....;,..-~ 

T A ID 

u{ 
.i! 

!i 

... 

WeD Material& 

ER Program, Mound Plant 
Revision 0 

ot _8_ 

n ns to 31.0'- Gnty to )'ellowilll bnMU (lOYR.S/4) lilty day, same 
up1ar to I'OIIDded llfll"''l, fmeto c:oat~~~llm'!L some fmellllld, 
Dllri:l ~ ol -SO'Jr.liity day, 'ftl'Jitift'/deue., nddilb .,_ 
ataiDiq at ialel'f~~:e of p1l'ftll aba¥e ud lilty day, moist, oat ol 
laUII'aled :r.oae. TilL 

34.5 to TIJ1· Modente ,.UOW lnvwD (lOYR.S/4) p1l'ftliJr ..... 

r ... ......-. tr~~C~e ot Cllllblllllfll"''l, -.505 medimD to a.. Rlld, _...,.r ........... ........._ 

T/Jl to «JJY- Medium ...., (N5) to otinl bi'Oim ADd)' lilt. rme 
&l"'iDed IIUid. &riCe ol medimD gniDed sud, ._,. dry, Cl"'llllbly. 

40.0 to 445' • Sud, medium to eoane. ...UIOI1ed. 1111 lilt Ieaiie 1 
to 3 iDcbea tbidc, a&urated. 

OUS New Property Remedial Investigation Report Appendix A 
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• 

• 

• 

GEOLOGIC LOG 

Sample 
DepUJ~....,........;,-~ 

T A ID 

so-

ss-

65-

Well Materials 

GRClJNDIIATER 
DEPTH H!lJII DATE 
22.17 17:12 b1/24/93 

23.86 09:01 bS/19/93 

ER Program. Mound Plant 
Revision 0 

I MOUND-OU9 
I 

Pr-oject Manager

GORDON HOIIN 

PAGE: 
3 of 8 

WeU 
Con Uth 

""'- . · .. 

us~ 
or 

Rock 
Type 

Borehole/WeU ld 0356 

Ulhologic Description 

SP ' 

SP 

\46.0 to 47.0'- Ught brtMD sand lease, medium grained tnc:oe gravel. 
\&atunleei. 

47.0 to 52.0' - l.ight brtMD sandy gra~l. l0011e, sand to fine gra~l. 
wurated. 

Sl.O to 57.0' - Ugbt brtMD sand, medium ~ed sand, trace lilt, 
trace rme grPel. Aturaled. 

57.0 to 695'- Otne biUirll to pay biUirll sandy gruel, coane AIIC1 

to rme grPel. coane gravel lease at 62.0', pavetleue to 4• thick, 
liUle l&lld, I&Uirated. 

69.5 to 72.0' - Otne brown sand, trace fine gravel, mocierate good 

soning. saturated. 

72.0 to 77.0' - Otm brown to gny brown sandy gn~l. coarse sand 

OU5 New Property Remedial Investigation Report Appendix A 
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GEOLOGIC LOG 

Sample 
Depth 1-....... ~-----~ 

T A ID 
Well Materials 

GRCUIIDWATER 
DEPTH HOUR DATE 
22.17 17:12 01124193 

23 86 09:01 5119193 

ER Program, Mound Plant 
Revision 0 

WeU 
Co a 

Project Manager 

Lithologic: Dacriptioa 

PAGE: 

_4_ of _8_ 

to fane graYel. coane gravellense at 62.0', graYel lense to 4 • thick, 
tittle ADd, saturated.. 

71.0 to 80.0' ·Moderate yellowiah bruwD (lOYRS/4) Mild. trace fme 
sraft1. cause IIJid, wet but not saturated.. 

80.0 to &S.D' - Sud, mediWD to coane ADd. moderate good IOrtiDg. 
liWe to ao ftaes, trace Bnvei. wet. 

85.0 tot:I.D'- BnMDilh snrlllld. mediWD graiaed lalld.litlle toao 

r .... trace lr&ftl. well lOfted. wet. 

t:I.O to 90.0'- BnMIIish gray IUd. mediWD to coane graiaed aaad. 
trace of paftl tor. -1~ lilt holdiq ADd together, wet. 

90.0 to 93.0' • 8rowDilh IRY Wid. mediWD to coarse grained ADd. 
-1~ lilt hoJdiDg ADd toaetJler, some gruel. wuraced. 

93.0 to 95.0' • Moderate yellowish bnMII (lOYR S/4) lilty IlDdy 

~ -~ ftae to c:oane graYel saturated.. Outwuh. 

95.0 to 105.0' ·Moderate yellowish brown (10YR S/4) l&lldy grPel, 
eaane IUd. ~ l&lld to graYel varies, little to no ftaes, gravel to r. 
saturated.. 

OU5 New Property Remedial Investigation Report Appendix A 
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• 

• 

GEOLOGIC LOG 

Depth 
Sample 

Well Materials 

T A m 

100 

lOS 

11 

115 

GROUNDWATeR 
DePTH HCIJR DATE 
22.17 17:12 tl_1124/93 

23.86 09:01 05119193 

ER Program, Mound Plant 
Revision 0 

Well 
Con 

MOUND-OU9 
Project Manager 

GORDOII HORN 

PAGE: 

_s_ of _8_ 

Lith 
uses 

or 
R.oclt 
Type 

GP 

Bon!bole/WeU Jd 0356 

Lithologie Description 

1115.0 to 115.0' ·Moderate to light yellowish bi'OWD (lOYRS/4) 
IlDdy gl'1me1. coane sud. $ of sud to g:ra'Yiri varies. little to no 
r-. grnd to 2", saturated. 

115.0 to 125.0' • Modence oliYe bnMII (SY 4/4) lllldy ~fiDe 
GP tocoane gnmel, -s" grna > 1", S&lllnlted. 

SP 
IlS.O to 135.0' • Li t olive brown <SY S/6) sand. medium sand. 
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GEOLOGIC LOG 

Sample 
Well Materials 

T A ID 

GROUNDWATER 
DEPTH HOUR DATE 
22.17 17:12 01/24/93 

23.86 09:01 bS/19/93 

ER Program, Mound Plant 
Revision 0 

Project Manager 

Lithologic Description 

PAGE: 

_6_ of _8_ 

wen sorted, little to no fmcs. pebble gravellcn.se at 127.0 to 127.5, 
W1!l but not saturated. 

135.0 to 145.0' • Om gray (SY 3/l) saud. medium grained. well 
sorted. no fmes, no gravel, moisL 

145.0 to 150.0' • Olive gray (SY 3/l) sand, coarse sand, moderate 
good sortiag. weL 

150.0 to 165.0' ·Moderate yeUowish brown (lOYRS/4) ~fmc 
graveL 110 rmes. piece of 4" angular limestone, gravel to 1 1/l inches, 

wurated. 
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GEOLOGIC LOG 

Sample 
Depth 1--:-~-- Well Materials 

T A ID 

DEPTH 
22.17 

23.86 

1/4" Bcatollite 

Pac:k: 10/lO 
I Colloral~a silica sand 

Screen: Stainless 
steel. 4", slot It 10 

GROOND\IATER 
HWR DATE 

17:12 ~1/24/93 

09:01 0SL1CU93 

WeU 
Con 

Project Manager 

Lithologic: Description 

PAGE: 

_7_ ot _8_ 

165.0 to 181.5'- Moderale ~owish browD (10YR.5/4) ~~'8ft~, rme 
paWi_ DO rmes, pPei to 1.5 i=hes. saturated. 

ER Program, Mound Plant 
Revision 0 
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GEOLOGIC LOG 

Depth 
Sample 

WeU Materials 

T A ID 

180-

1&5-

190-

195-

200-

-

205-
..__ 

GRCJUND\IATER 
DEPTH HOUR DATE 
22.17 17:12 P1124/93 

23.86 09:01 bS/19/93 

ER Program, Mound Plant 
Revision 0 

I MOUND- OU9 I 
Project Manager 

I 
PAGE: 

GORDON HORN _8_ of 

~· ~··· 
/Wellld 0356 

uses 
WeU Uth or Uthologic: Dac:ription 
Con I= - ._ 
§~=::.= _ .... 
~ _:_.--
~1:::.= ,__::_.-: 
~ 

-~ 

f- SH 181.5 to 182.0' • Greeuisb gray (SGY 4/1) silty shale, moderaldy >E • f"tail.. t.b.inly bedded limestOne lenses. trace fossils in limestone, dry. 

Total Depth • 182.0'. 
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APPENDIXB 
ANAL YTES DETECTED ABOVE BACKGROUND CRITERIA 

IN SOILS, SEDIMENTS, GROUNDWATER, AND SEEPS 

B.l SOIL AND SEDIMENT RESULTS SORTED BY LOCATION 
B.2 GROUNDWATER AND SEEP RESULTS SORTED BY LOCATION 
B.3 SOIL AND SEDIMENT RESULTS SORTED BY ANAL YTE 
B.4 GROUNDWATER AND SEEP RESULTS SORTED BY ANALYTE 



EXPLANATION OF QUALIFIERS 

1. LABORATORY DATA QUALIFIERS 

The following qualifiers were applied to the organic analysis results by the laboratory, in accordance with 

CLP SOW direction and the OU9 QAPjP (DOE l993e): 

U Indicates compound was analyzed for but not detected. The associated sample 
quantitation limit will be the CRQL, corrected for dilution and for percent moisture. 

J Indicates an estimated value. This flag is used under the following circumstances: l) 
when estimating a concentration for tentatively identified compounds (TICs) assuming a 
1:1 response, 2) when the qualitative data indicated the presence of a compound that 
meets the volatile, semivolatile, and pesticide/Aroclor identification criteria, and the result 
is less then the CRQL but greater than zero. 

N Indicates presumptive evidence of a compound. This flag is used only for TICs, where 
identification has been confirmed by GC/MS. 

P Used for pesticide/ Aroclor target analyte when there is greater than 25% difference for 
detected concentrations between the two GC columns. 

c Applies to pesticide results where the identification has been confirmed by GC/MS. 

B Used when the analyte is found in the associated blank as well as in the sample. This 
flag must be used for a TIC as well as for a positively identified target compound. 

E Identifies compounds whose concentrations exceed the calibration range of the GC/MS 
instrument for that specific analysis. 

D Identifies all compounds identified in an analysis at a secondary dilution factor. 

A Indicates that TIC is suspected aldo-condensation product. 

The following qualifiers were applied to the inorganic analysis results by the laboratory, in accordance 

with CLP SOW direction and the OU9 QAPjP (DOE 1993e): 

B Indicates that the reported value was obtained from a reading that was less than the CRDL 
but greater than or equal to the Instrument Detection Limit ODL). 

U Indicates that the analyte was analyzed for but not detected. 

E Indicates that reported value is estimated because of the presence of interferences. 

Mound Plant, ER Program 
Revision-0 

OU5 New Property Remedial Investigation Report Appendix B 
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M Duplicate injection precision was not met. 

N 

s 

w 

* 

+ 

Spiked sample recovery not within control limits. 

Reported value was determined by the Method of Standard Additions (MSA). 

Post-digestion spike for Furnace AA analysis is out of control limits, while sample 
absorbance is less that SO% of spike absorbance. 

Duplicate analysis not within control limits. 

Correlation coefficient for the MSA is less than 0.995. 

2. DATA VALIDATION QUALIFIERS 

The primary data validation qualifiers applied, as described in the CLP Functional Guidelines and in 

Section 4.0 and 5.0 of Appendix H, of the OU9 QAPjP (DOE 1993e) are as follows: 

u 

J 

R 

N 

NJ 

UJ 

The material was analyzed, but was not detected. The associated numerical value 
is the sample quantitation limit. 

The associated numerical value is an estimated quantity. 

The data are unusable (compound may or may not be present). Resampling and 
reanalysis is necessary for verification. 

Presumptive evidence of presence of material. 

Presumptive evidence of the presence of the material at an estimated quantity. 

The material was analyzed for, but was not detected. The sample quantitation 
limit is an estimated quantity. 

Subqualifiers are used to assist in data assessment by indicating the source of the primary qualifier. These 

subqualifiers are attached to the primary qualifier, separated by a hyphen. The following is a list of 

allowable subqualifiers. 

SUBQUALIFIERS - ORGANICS 

B 
c 
H 
K 

Mound Plant, ER Program 
Revision 0 

Qualified due to method blank or a field blank 
Qualified due to calibration 
Holding time exceeded 
Qualified due to surrogate recovery 

OU5 New Property Remedial Investigation Report Appendix B 
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s 
I 
p 
(+) 
(-) 

Qualified due to matrix spike recovery 
Qualified due to internal recovery 
Pesticide/PCB results have >25% difference on two different columns 
Potential positive bias (added after subqualifier with a parentheses) 
Potential negative bias (added after subqualifier with a parentheses) 

SUBQUALIFIERS - INORGANICS 

B 
c 
H 
s 
I 
D 
L 
(+) 
(-) 

Qualified due to method blank of field blank 
Qualified due to calibration 
Holding time exceeded 
Qualified due to matrix spike recovery 
Interference (ICP serial dilution, ICS, or GF AA spike recovery) 
Duplicate (replicate limits exceeded) 
Qualified due to LCS 
Potential positive bias (added after subqualifier with a parentheses) 
Potential negative bias (added after subqualifier with a parentheses) 

Examples of final qualification might be J-C, UJ-S(+), UJ-BC(-), etc. 

Mound Plant, ER Program 
Revision 0 
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Mound New Property Investigation 
Comparison of Soil Results with ou 9 Background Criteria 

Sample results exceeding background concentrations. 

-------------------------- Location=New Property Group=Above 2 feet STATION=AH Oepth(Ft.)=0.0-0.2 --------------------------

Analyte (units) LAB QUAL 

Pu-238 (PCI/G) 

RESULTS 

l. 40 

DATAQUAL 

2 Sigma. 
Rad 

Count 
Uncert. 

0.2330 

Background 
Criteria 

0.13 

Concentration/ 
Criteria 
Ratio 

10.8 

-------------------------- Location=New Property Group=Above 2 feet STATION=AH Oepth(Ft.)=0.0-0.5 --------------------------

Analyte (units) 

Arsenic (MG/KG) 
Zinc (MG/KG) 
Benzoic Acid (UG/KGl 
Methylene Chloride (UG/KG) 
Ra-226 (PCI/Gl 

LAB QUAL 

J 
B 

RESULTS 

8.70 
238.00 

92.00 
56.00 
2.30 

2 Sigma 
Rad 

Count 
DATAQUAL Uncert. 

J 

J 0.6430 

Concentration/ 
Background Criteria 
Criteria Ratio 

8.60 1.0 
140.00 1.7 

2.00 1.2 

-------------------------- Location=New Property Group=Above 2 feet STATION=AH Oepth(Ft.l=1.5-2.0 --------------------------

Analyte (units) 

Aluminum (MG/KG) 
Arsenic (MG/KG) 
Chromium (MG/KG) 
Copper (MG/KGl 
Iron (MG/KG) 
Nickel (MG/KG) 
Vanadium (MG/KG) 
Benzoic Acid (UG/KG) 
Methylene Chloride (UG/KGl 
Ra-226 (PCI/Gl 

LAB QUAL 

J 
B 

RESULTS 

21500.00 
15.80 
29.60 
33.10 

43600.00 
41.90 
38.30 
82.00 
66.00 
2.97 

OATAQUAL 

J 

J 

2 Sigma 
Rad 

Count 
Uncert. 

0.6830 

Background 
Criteria 

19000.00 
8.60 

20.00 
26.00 

35000.00 
32.00 
25.00 

2.00 

Concentration/ 
Criteria 

Ratio 

1.1 
1.8 
1.5 
1.3 
1.2 
1.3 
1.5 

1.5 

-------------------------- Location=New Property Group=Above 2 feet STATION=AJ Oepth(Ft.)=0.0-0.2 --------------------------

Analyte (units) LABQUAL RESULTS OATAQUAL 

Pu-238 (PCI/Gl 2.90 

2 Sigma 
Rad 

Count 
Uncert. 

0.4840 

Background 
Criteria 

0.13 

Concentration/ 
Criteria 
Ratio 

22.3 

-------------------------- Location=New Property Group=Above 2 feet STATION=AJ Oepth(Ft.J=0.0-0.5 --------------------------

Analyte (units) 

Arsenic (MG/KG) 
vanadium (MG/KGl 

LABQUAL RESULTS 

8.70 
28.10 

OATAQUAL 

2 Sigma 
Rad 

Count 
Uncert. 

Background 
Criteria 

8.60 
25.00 

Minimum, average and maximum are based on the reported detection limit. 
Generated by program mndcmpl4 on 18SEP95 at 17:30 using datasets mndnew02. 

Mound Plant, ER Program 
Revision 0 
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Ratio 
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-~-----------------------~--

Analyte (units)· 

Zinc (MG/KG) 
Benzoic Acid (UG/KG) 
Fluoranehene (UG/KGl 

Mound New Properey Investigation 
Comparison of Soil Results with OU 9 Background Criteria 

Sample results exceeding background concenerations. 

Location=New Property Group=Above 2 feet STATION=AJ Oepth(Ft.l=0.0-0.5 
(continued) 

LABQUAL 

J 
J 

RESULTS 

220.00 
90.00 
50.00 

OATAQUAL 

J 
J 

2 Sigma 
Rad 

Count 
Uncere. 

Background 
Criteria 

140.00 

Concentration/ 
Criteria 

Ratio 

1.6 

-------------------------- Location=New Property Group=Above 2 feet STATION=AJ Oepth(Ft.)=0.2-l.O --------------------------

Analyte (units) LAB QUAL RESULTS OATAQUAL 

Pu-238 (PCI/Gl 1.06 

2 Sigma 
Rad 

Count 
Uncert. 

0.2740 

Background 
Criteria 

0.13 

Concentration/ 
Criteria 

Ratio 

8.2 

-------------------------- Location=New Property Group=Above 2 feet STATION=AJ Oepth(Ft.)=l.5-2.0 --------------------------

2 Sigma 
Rad Concentration/ 

Count Background Criteria 
Analyte (units) LAB QUAL RESULTS OATAQUAL Uncert. Criteria Ratio 

Sodium (MG/KG) B 619.00 J 240.00 2.6 
Vanadium (MG/KGl 25.60 25.00 1.0 
beea-BHC CUG/KGl JP 0.18 J 
Benzoic Acid (UG/KG) J 78.00 J 
Methylene Chloride (UG/KG) B 26.00 
Ra-226 (PCI/Gl 2.57 J 0.6050 2.00 1.3 

-------------------------- Location=New Property Group=Above 2 feet STATION=AK Oepth(Ft.l=0.0-0.2 --------------------------

• Analyte (units) LAB QUAL RESULTS DATAQUAL 

Pu-238 (PCI/Gl 0. 63 

2 Sigma 
Rad 

Count 
Uncert. 

0.1910 

Background 
Criteria 

0.13 

Concentration/ 
Criteria 
Ratio 

4.8 

-------------------------- Location=New Property Group=Above 2 feet STATION=AK Oepth(Ft.l=0.0-0.5 --------------------------

• 

2 Sigma 
Rad 

Count Background 
Analyte (units) LABQUAL RESULTS OATAQUAL Uncert. Criteria 

Chromium (MG/KG) 22.90 20.00 
Potassium CMG/KGl 2680.00 1900.00 
Sodium CMG/KGl B 903.00 J 240.00 
Vanadium (MG/KG) 25.80 25.00 
Zinc CMG/KG) 282.00 140.00 
Benzoic Acid (UG/KG) J 95.00 J 
Methylene Chloride (UG/KG) B 43.00 

Minimum, average and maximum are based on the reported detection limit. 
Generated by program mndcmpl4 on 18SEP95 at 17:30 using datasets mndnew02 . 

Mound Plant, ER Program 
Revision 0 
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Concentration/ 
Criteria 
Ratio 

1.1 
1.4 
3.8 
1.0 
2.0 
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Mound New Property Investigation 
Comparison of Soil Results with OU 9 Background Criteria 

Sample results exceeding background concentrations. 

-------------------------- Location=New Property Group=Above 2 feet STATION=AK Depth(Ft.)=0.2-l.O --------------------------

Analyte (units) LABQUAL 

Pu-238 ( PCI/G) 

RESULTS 

0.73 

DATAQUAL 

2 Sigma 
Rad 

Count 
Uncert. 

0.2020 

Background 
Criteria 

0.13 

Concentration/ 
Criteria 

Ratio 

5. 6 

-------------------------- Location=New Property Group=Above 2 feet STATION=AK Depth(Ft.)=l.S-2.0 --------------------------

Analyte (units) 

Chloride (MG/KG) 
Aluminum (MG/KG) 
Chromium (MG/KG) 
Potassium (MG/KG) 
Sodium (MG/KG) 
Vanadium (MG/KG) 
Benzoic Acid (UG/KG) 
Methylene Chloride (UG/KG) 
Ra-226 (PCI/G) 

LAB QUAL 

J 
B 

RESULTS 

1180.00 
20000.00 

24.20 
2970.00 
1770.00 

27.20 
86.00 
68.00 
2.93 

DATAQUAL 

J 

J 

J 

2 Sigma 
Rad 

Count 
Uncert. 

0.6340 

Background 
Criteria 

107.00 
19000.00 

20.00 
1900.00 

240.00 
25.00 

2.00 

Concentration/ 
Criteria 
Ratio 

11.0 
1.1 
1.2 
1.6 
7.4 
1.1 

1.5 

------------------------- Location=New Property Group=Above 2 feet STATION=B398 Depth(Ft.)=0.0-0.5 -------------------------

2 Sigma 
Rad Concentration/ 

Count. Background Criteria 
Analyte (units) LABQUAL RESULTS DATAQUAL Uncert. Criteria Ratio 

Chloride (MG/KG) 320.00 J 107.00 3.0 
Sulfate (MG/KG) 1370.00 150.00 9.1 
2,4,6-Trinitrotoluene (MG/KG) J 0.11 J 
Th-228 (PCI/G) 1. 77 0.3000 1. so 1.2 
Th-232 (PCI/G) 1.44 0.2600 1.40 1.0 

------------------------- Location=New Property Group=Above 2 feet STATION=B401 Depth(Ft.)=0.0-0.5 -------------------------

Analyte (units) 

Chloride (MG/KG) 
Sulfate (MG/KG) 
Organic Carbon (MG/KG) 
Organic Carbon (MG/KG) 
Organic Carbon (MG/KG) 
Organic Carbon (MG/KG) 
2-Methylnaphthalene (UG/KG) 
Benzo(a)anthracene (UG/KG) 
Benzo(a)pyrene (UG/KG) 
Benzo(b)fluoranthene (UG/KG) 
Benzo(k)fluoranthene (UG/KG) 
Chrysene (UG/KG) 
Fluoranthene (UG/KG) 

LAB QUAL 

J 
J 
J 
XJ 
XJ 
J 
J 

RESULTS 

183.00 
356.00 

30200.00 
31600.00 
41400.00 
29900.00 

63:oo 
58.00 
51.00 
98.00 

170.00 
78.00 

110.00 

DATAQUAL 

J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 

2 Sigma 
Rad 

Count 
Uncert. 

Background 
Criteria 

107.00 
150.00 

28000.00 
28000.00 
28000.00 
28000.00 

Minimum, average and maximum are based on the reported detection limit. 
Generated by program mndcmp14 on 18SEP95 at 17:30 using datasets mndnew02. 

Mound Plant, ER Program · 
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Concentration/ 
Criteria 

Ratio 

1.7 
2.4 
1.1 
1.1 
1.5 
1.1 
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Mound New Property Investigation 
Comparison of Soil Results with OU 9 Background Criteria 

Sample results exceeding background concentrations. 

~ ------------------------- Location=New Property Group=Above 2 feet STATION=B401 Depth(Ft.)=0.0-0.5 
(continued) 

~ 

~ 

Analyte (units) 

Phenanthrene (UG/KG) 
Pyrena (UG/KG) 
U-235 (PCI/G) 

LABQUAL 

J 
J 

RESULTS DATAQUAL 

78.00 J 
98.00 J 

0.16 J 

2 Sigma 
Rad Concentration/ 

Count Background Criteria 
uncert. Criteria Ratio 

0.0700 0.11 1.5 

------------------------- Location=New Property Group=Above 2 feet STATION=B403 Depth(Ft.)=0.0-0.5 -------------------------

Analyte (units) 

Sulfate (MG/KG) 
Aluminum (MG/KG) 
Potassium CMG/KG) 
Sodium (MG/KG) 
Vanadium (MG/KG) 
Organic Carbon (MG/KG) 
Fluoranthene (UG/KG) 
Pyrena (UG/KG) 
Fu-238 (PCI/G) 
Th-228 (PCI/G) 

LABQUAL 

J 
J 

RESULTS DATAQUAL 

362.00 J 
19200.00 
3720.00 

544.00 
25.90 

90200.00 J 
57.00 J 
62.00 J 
0.17 
1.54 

2 Sigma 
Rad Concentration/ 

Count Background Criteria 
uncert. Criteria Ratio 

150.00 2.4 
19000.00 1.0 

1900.00 2.0 
240.00 2.3 
25.00 1.0 

28000.00 3.2 

0.1300 0.13 1.3 
0.2300 1.50 1.0 

------------------------- Location=New Property Group=Above 2 feet STATION=B404 oepth(Ft.)=0.1-0.6 -------------------------

Analyte (units) LABQUAL 

Benzo(a)pyrene (UG/KG) J 
Benzo(b)fluoranthene (UG/KG) XJ 
Benzo(k)fluoranthene (UG/KGI XJ 
Fluoranthene CUG/KGI J 
Pyrena (UG/KGI J 
Fu-238 (PCI/G) 

RESULTS DATAQUAL 

4:Z.OO J 
68.00 J 

140.00 J 
57.00 J 
70.00 J 

0.19 J 

2 Sigma 
Rad 

Count 
uncert. 

0.1400 

Background 
Criteria 

0.13 

Concentration/ 
Criteria 
Ratio 

1.5 

------------------------- Location=New Property Group=Above 2 feet STATION=B405 Depth(Ft.)=0.0-0.5 -------------------------

2 Sigma 
Rad 

Count Background 
Analyte (units) LABQUAL RESULTS DATAQUAL Uncert. Criteria 

Sulfate (MG/KG) 359.00 150.00 
1,3-Dinitrobenzene (MG/KG) J 0.10 J 
2.4,6-Trinitrotoluene (MG/KG) J 0.20 J 
Di-n-butylphthalate (UG/KG) J 67.00 J 
Th-228 (PCI/G) 1. 64 J 0.2200 1.50 

Minimum, average and maximum are based on the reported detection limit. 
Generated by program mndcmpl4 on 18SEP95 at 17:30 using datasets mndnew02. 

Mound Plant, ER Program 
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Concentration/ 
Criteria 
Ratio 

2.4 

1.1 
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Mound New Property Investigation 
Comparison of Soil Results with OU 9 Background Criteria 

Sample results exceeding background concentrations. 

------------------------- Location=New Property Group=Above 2 feet STATION=B406 Oepth(Ft.)=0.2-0.7 -------------------------

2 Sigma 
Rad Concentration/ 

Count Background Criteria 
Analyte (units) LABQUAL RESULTS OATAQUAL Uncert. Criteria Ratio 

Sulfate (MG/KG) 795.00 150.00 5.3 
Arsenic (MG/KGl 11.80 8.60 1.4 
Oi-n-butylphthalate (UG/KG) J 68.00 J 
Th-230 (PCI/Gl 1. 91 J 0.2700 1. 90 1.0 
U-234 (PCI/G) 1.17 J 0.2100 1.10 1.1 
U-235 (PCI/Gl 0.20 J 0.0800 0.11 1.8 

----------------~-------- Location=New Property Group=Above 2 feet STATION=B407 Oepth(Ft.l=0.0-0.5 -------------------------

2 Sigma 
Rad Concentration/ 

Count Background Criteria 
Ana1yte (units) LABQUAL RESULTS OATAQUAL uncert. Criteria Ratio 

Sulfate (MG/KGl 328.00 J 150.00 2.2 
Benzo(b)fluoranthene (UG/KG) XJ 59.00 J 
Benzo(klfluoranthene (UG/KGl XJ 100.00 J 
Fluoranthene lUG/KG) J 65.00 J 
Pyrena (UG/KG) J 56.00 J 
Pu-238 (PCI/Gl 0.15 J 0.0900 0.13 1.2 

------------------------- Location=New Property Group=Above 2 feet STATION=B408 Oepth(Ft.)=0.0-0.5 -------------------------

2 Sigma 
Rad Concentration/ 

Count Background Criteria 
Analyte (units) LAB QUAL RESULTS OATAQUAL Uncert. Criteria Ratio 

Sulfate (MG/KG) 296.00 J 150.00 2.0 
Organic Carbon (MG/KG) 37800.00 J 28000.00 1.4 
Organic Carbon (MG/KG) 55600.00 J 28000.00 2.0 
organic Carbon (MG/KG) 33800.00 J 28000.00 1.2 
Organic Car.bon (MG/KG) 33700.00 J 28000.00 1.2 
Benzo(.blfluoranthene (UG/KG) XJ 37.00 J 
Benzo(klfluoranthene (UG/KGl XJ 65.00 J 
Fluoranthene (UG/KG) J 41.00 J 
Pyrena (UG/KGl J 36.00 J 

------------------------- Location=New Property Group=A.bove 2 feet STATION=B409 Oepth(Ft.)=0.0-0.5 -------------------------

Analyte (units) 

Sulfate (MG/KGl 
Aluminum (MG/KG) 
Chromium (MG/KGl 
Lithium (MG/KGl 
Potassium (MG/KG) 
Vanadium (MG/KGl 
4,4'-000 (UG/KG) 

LAB QUAL 

p 

RESULTS 

331.00 
21400.00 

22.50 
27.30 

3550.00 
37.00 

6.60 

OATAQUAL 

J 

J 

2 Sigma 
Rad 

Count 
Uncert. 

Background 
Criteria 

150.00 
19000.00 

20.00 
26.00 

1900.00 
25.00 
4.20 

Minimum, average and maximum are .based on the reported detection limit. 
Generated .by program mndcmp14 on 18SEP95 at 17:30 using datasets mndnew02. 
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Concentration/ 
criteria 

Ratio 

2.2 
1.1 
1.1 
1.1 
1.9 
1.5 
1.6 
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Mound New Property Investigation 
Comparison of Soil Results with ou 9 Background Criteria 

Sample results exceeding background concentrations. 

~------------------------- Location=New Property Group=Above 2 feet STATION=B409 Depth(Ft.l=0.0-0.5 
(continued) 

Analyte (units) 

Benzo(blfluoranthene (UG/KG) 
Benzo(klfluoranthene (UG/KGl 
Pyrene (UG/KG) 

LAB QUAL 

XJ 
XJ 
J 

RESULTS 

49.00 
100.00 

47.00 

DATAQUAL 

J 
J 
J 

2 Sigma 
Rad 

Count 
Uncert. 

Background 
Criteria 

Concentration/ 
Criteria 
Ratio 

-------------------------- Location=New Property Group=Above 2 feet STATION=BH Depth(Ft.l=0.0-0.2 --------------------------

Analyte (units) LAB QUAL 

Pu-238 (PCI/Gl 

RESULTS 

0.22 

DATAQUAL 

J 

2 Sigma 
Rad 

Count 
Uncert. 

0.0437 

Background 
Criteria 

0.13 

Concentration/ 
Criteria 

Ratio 

1.7 

-------------------------- Location=New Property Group=Above 2 feet STATION=BH Depth(Ft.l=0.2-1.0 --------------------------

Analyte (units) LAB QUAL 

Pu-238 (PCI/Gl 

RESULTS 

0.25 

DATAQUAL 

J 

2 Sigma 
Rad 

Count 
Uncert. 

0.0544 

Background 
Criteria 

0.13 

Concentration/ 
Criteria 

Ratio 

1.9 

-------------------------- Location=New Property Group=Above 2 feet STATION=BJ Depth(Ft.)=0.0-0.2 --------------------------

Altalyte (units) LABQUAL RESULTS DATAQUAL 

Pu-238 (PCI/G) 0.27 

2 Sigma 
Rad 

Count 
Uncert. 

0.1130 

Background 
Criteria 

0.13 

Concentration/ 
Criteria 

Ratio 

2.1 

~------------------------- Location=New Property Group=Above 2 feet STATION=BJ Depth(Ft.)=0.2-1.0 ------------------~-------

Analyte (units) 

Pu-238 (PCI/G) 

LABQUAL RESULTS OATAQUAL 

0.21 

2 Sigma 
Rad 

Count 
Uncert. 

0.1110 

Background 
Criteria 

0.13 

Concentration/ 
Criteria 
Ratio 

1.6 

-------------------------- Location=New Property Group=Above 2 feet STATION=BK Depth(Ft.)=0.0-0.2 --------------------------

~ 

2 Sigma 
Rad 

Count Background 
Analyte (units) LAB QUAL RESULTS OATAQUAL Uncert. Criteria 

Pu-238 ( PCI/Gl 0.28 J 0.0703 0.13 

Minimum, average and maximum are based on the reported detection limit. 
Generated by program mndcmpl4 on 18SEP95 at 17:30 using datasets mndnew02. 

Mound Plant, ER Program 
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Concentration/ 
Criteria 

Ratio 

2.1 
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Mound New Property Investigation 
Comparison of Soil Results with OU 9 Background Criteria 

Sample results exceeding background concentrations. 

-------------------------- Location=New Property Group=Above 2 feet STATION=CJ Oepth(Ft.)=0.0-0.5 --------------------------

Analyte {units! 

Arsenic IMG/KGl 
Bismuth IMG/KGl 
Chromium (MG/KG) 
Copper (MG/KG) 
Potassium (MG/KGl 
Selenium (MG/KGl 
Vanadium IMG/KGl 
Benzo(g,h,ilperylene (UG/KGl 
Fluoranthene (UG/KGl 
Ra-226 (PCI/Gl 

LABQUAL 

E 
J 
J 

RESULTS DATAQUAL 

11.00 
40.20 
21.60 
27.00 J 

2270.00 
2.20 J 

31.20 J 
47.00 J 
43.00 J 

2.80 

2 Sigma 
Rad Concentration/ 

Count Background Criteria 
Uncert. Criteria Ratio 

8.60 1.3 
39.00 1.0 
20.00 1.1 
26.00 1.0 

1900.00 1.2 
0.59 3.7 

25.00 1.2 

0.5890 2.00 1.4 

-------------------------- Location=New Property Group=Above 2 feet STATION=CJ Depth(Ft.)=1.5-2.0 --------------------------

Analyte (units) 

Bismuth (MG/KG) 
Magnesium IMG/KG) 
Potassium (MG/KGl 
Selenium (MG/KG) 
Thallium (MG/KG) 
Ra-226 ( PCIIG) 

LAB QUAL 

e 

RESULTS 

70.40 
43700.00 

2020.00 
1. 60 
0.94 
2.35 

DATAQUAL 

J 

2 Sigma 
Rad 

Count 
uncert. 

0. 6220 

Concentration/ 
Background Criteria 
Criteria Ratio 

39.00 1.8 
40000.00 1.1 
1900.00 1.1 

0.59 2.7 
0.46 2.0 
2.00 1.2 

-------------------------- Location=New Property Group=Above 2 feet STATION=CK Depth(Ft.)=0.0-0.2 --------------------------

2 Sigma 
Rad Concentration/ 

Count Background Criteria 
Analyte (units) LABQUAL RESULTS DATAQUAL uncert. Criteria Ratio 

Pu-238 (PCI/G) 0.52 J 0.0889 0.13 4.0 

-------------------------- Location=New Property Group=Above 2 feet STATION=CK Depth(Ft.l=0.0-0.5 --------------------------

Analyte (units! 

Arsenic (MG/KG) 
Bismuth (MG/KG) 
Copper (MG/KGl 
Selenium IMG/KGl 
vanadium IMG/KGl 
Ra-226 (PCI/Gl 

LABQUAL 

E 

RESULTS DATAQUAL 

10.90 
54.40 
28.60 J 
1.30 J 

28.50 J 
2.76 

2 Sigma 
Rad 

Count Background 
Uncert. Criteria 

8.60 
39.00 
26.00 
0.59 

25.00 
0.7590 2.00 

Minimum, average and maximum are based on the reported detection limit .. 
Generated by program mndcmpl4 on lSSEP95 at 17:30 using datasets mnd.new02. 

Mound Plant, ER Program 
Revision 0 

OU5 New Property Remedial Investigation Report 

Concentration/ 
Criteria 

Ratio 

1.3 
1.4 
1.1 
2.2 
1.1 
1.4 
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Mound New Property Investigation 

~--------------------------
Comparison of Soil Results with OU 9 Background Criteria 

Sample results exceeding background concentrations. 

Location=New Property Group=Above 2 feet STATION=CK Depth(Ft.)=0.2-l.O 

Analyte (units) LAB QUAL RESULTS DATAQUAL 

Pu-238 (PC I/ G) 0.28 

2 Sigma 
Rad 

Count 
uncert. 

0.0506 

Background 
Criteria 

0.13 

Concentration/ 
Criteria 
Ratio 

2.2 

-------------------------- Location=New Property Group=Above 2 feet STATION=CK Depth(Ft.)=l.5-2.0 --------------------------

Analyte Cunits) 

Bismuth (MG/KG) 
Magnesium (MG/KG) 
Potassium CMG/KG) 
Selenium (MG/KG) 
Acetone (UG/KG) 
Ra-226 (PCI/G) 

LABQUAL 

J 

RESULTS 

69.50 
44100.00 
1980.00 

2.00 
4.00 
2.83 

2 Sigma 
Rad 

Count 
DATAQUAL Uncert. 

J 
J 

0.6550 

Concentration/ 
Background Criteria 
Criteria Ratio 

39.00 1.8 
40000.00 1.1 
1900.00 1.0 

0.59 3.4 

2.00 1.4 

-------------------------- Location=New Property Group=Above 2 feet STATION=GJ Depth(Ft.)=0.0-0.2 --------------------------

Analyte (units) LAB QUAL RESULTS DATAQUAL 

Pu-238 (PCI/G) 0.47 

2 Sigma 
Rad 

Count 
Uncert. 

0.1840 

Background 
Criteria 

0.13 

Concentration/ 
Criteria 
Ratio 

3.6 

-------------------------- Location=New Property Group=Above 2 feet STATION=GJ Depth(Ft.)=0.2-1.0 --------------------------

Analyte (units) LAB QUAL RESULTS DATAQUAL 

2 Sigma 
Rad 

Count 
Uncert. 

Background 
Criteria 

Concentration/ 
Criteria 
Ratio 

~ Pu-238 (PCI/G) 0.27 0.1240 0.13 2.0 

~-------------------------- Location=New Property Group=Above 2 feet STATION=HJ DepthCFt.)=0.0-0.2 --------------------------

~ 

Analyte (units) LABQUAL RESULTS DATAQUAL 

Pu-238 (PCI/G) 0.20 

2 Sigma 
Rad 

Count 
Uncert. 

0.0786 

Background 
Criteria 

0.13 

Minimum, average and maximum are based on the reported detection limit. 
Generated by program mndcmpl4 on 18SEP95 at 17:30 using datasets mndnew02. 

Mound Plant, ER Program 
Revision 0 

OUS New Property Remedial Investigation Report 

Concentration/ 
Criteria 

Ratio 

1.5 
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Mound New Property Investigation 
Comparison of Soil Results with OU 9 Background Criteria 

Sample results exceeding background concentrations. 

-------------------------- Location=New Property Group=Above 2 feet STATION=HJ Depth(Ft.)=0.2-1.0 --------------------------

Analyte (units) LAB QUAL RESULTS DATAQUAL 

Pu-238 (PC I/ G) 0.13 

2 Sigma 
Rad 

Count 
Uncert. 

0.0693 

Background 
Criteria 

0.13 

Concentration/ 
Criteria 

Ratio 

1.0 

-------------------------- Location=New Property Group=Above 2 feet STATION=HK Depth(Ft.)=0;2-1.0 --------------------------

Analyte (units) LAB QUAL RESULTS DATAQUAL 

Pu-238 (PCI/G) 0.14 

2 Sigma 
Rad 

Count 
Uncert. 

0.0426 

Background 
Criteria 

0.13 

Concentration/ 
Criteria 
Ratio 

1.0 

------------------------- Location=New Property Group=Above 2 feet STATION=NPSl Depth(Ft.l=0.0-1.0 -------------------------

Analyte (units) 

Magnesium (MG/KG) 

LAB QUAL RESULTS DATAQUAL 

52400.00 

2 Sigma 
Rad 

Count 
llncert. 

Background 
Criteria 

40000.00 

Concentration/ 
Criteria 

Ratio 

1.3 

------------------------- Location=New Property Group=Above 2 feet STATION=NPS3 Depth(Ft.l=0.0-1.0 -------------------------

Analyte (units) 

Arsenic (MG/KG) 
Di-n-butylphthalate (UG/KG) 
2-Butanone (UG/KG) 
carbon Tetrachloride (UG/KG) 
Ethylbenzene (UG/KG) 
Methylene Chloride (UG/KG) 
Toluene (UG/KG) 
Xylene, Total (UG/KG) 

LAB QUAL 

N 
J 
J 
J 
J 
B 
J 
J 

RESULTS 

10.00 
240.00 

8.50 
9.60 
2.10 

97.00 
4.70 
2.10 

DATAQUAL 

J 
J 
J 
J 
J 

J 
J 

2 Sigma 
Rad 

Count 
Uncert. 

Background 
Criteria 

8.60 

Concentration/ 
Criteria 
Ratio 

1.2 

------------------------- Location=New Property Group=Above 2 feet STATION=NPS4 Depth(Ft.)=0.0-1.0 -------------------------

Analyte (units) LABQUAL RESULTS 

Di-n-butylphthalate (UG/KG) J 180.00 

DATAQUAL 

J 

2 Sigma 
Rad 

Count 
llncert. 

Background 
Criteria 

Minimum, average and maximum are based on the reported detection limit. 
Generated by program mndcmpl4 on 18SEP95 at 17:30 using datasets mndnew02. 

Mound Plant, ER Program 
Revision 0 

OU5 New Property Remedial Investigation Report 

Concentration/ 
Criteria 
Ratio 
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Mound New Property Investigation 
Comparison of Soil Results with ou 9 Background Criteria 

Sample results exceeding background concentrations. 

~------------------------- Location=New Property Group=Above 2 feet STATION=NPS5 Depth!Ft.l=0.0-1.0 

Analyte !units) 

Magnesium (MG/KG) 
Di-n-butylphthalate (UG/KGl 
Sr-90 (PC!/Gl 

LABQUAL RESULTS 

40600.00 
420.00 

1.58 

DATAQUAL 

2 Sigma 
Rad 

Count Background 
Uncert. Criteria 

40000.00 

0.7010 0.72 

Concentration/ 
Criteria 

Ratio 

l.O 

2.2 

------------------------- Location=New Property Group=Above 2 feet STATION=NPS6 Depth!Ft.)=0.0-1.0 -------------------------

Analyte (units) 

Mercury (MG/KGl 
Ra-226 (PCI/G) 

LABQUAL RESULTS 

0.42 
2.42 

DATAQUAL 

J 

2 Sigma 
Rad 

Count 
uncert. 

0.2830 

Concentration/ 
Background Criteria 
Criteria Ratio 

0.15 2.8 
2.00 1.2 

------------------------- Location=New Property Group=Above 2 feet STATION=SD01 Depth(Ft.)=0.0-0.5 -------------------------

Analyte (units) LABQUAL 

Nitrate-Nitrite-N (MG/KG) 
Aluminum (MG/KG) 
Chromium (MG/KG) 
Lithium (MG/KGI 
Potassium !MG/KGI E 
Selenium (MG/KGl B 
Sodium (MG/KGI B 
Vanadium (MG/KGI 
Benzo(a)anthracene (OG/KGI J 
Benzo(b)f1uoranthene 100/KGI XJ 
Benzo(klfluoranthene (00/KGl XJ 
Chrysene !UG/KGl J 

~ 
Fluoranthene (UG/KG) J 
Phenanthrene (UG/KG) J 
Pyrena (UG/KGI J 
PU-238 (PCI/G) 
Th-228 (PCI/G) 

RESULTS 

65.70 
23000.00 

23.50 
26.90 

5230.00 
1.20 

750.00 
31.90 
44.00 

130.00 
210.00 

51.00 
97.00 
47.00 
60.00 
0.25 
1.63 

DATAQUAL 

J 
J 

J 

J 
J 
J 
J 
J 
J 
J 

2 Sigma 
Rad 

count 
Uncert. 

0.1500 
0.2400 

Background 
Criteria 

26.00 
1!1000.00 

20.00 
26.00 

1900.00 
0.59 

240.00 
25.00 

0.13 
1.50 

Concentration/ 
Criteria 

Ratio 

2.5 
1.2 
1.2 
l.O 
2.8 
2.0 
3.1 
1.3 

1.9 
1.1 

------------------------- Location=New Property GroupnAbove 2 feet STATIQN;S002 Depth(Ft.);0.0-0.5 -------------------------

~ 

2 Sigma 
Rad 

Count Background 
Analyte (units) LABQUAL RESULTS DATAQUAL Uncert. Criteria 

Chloride (MG/KG) 237.00 J 107.00 
Sulfate (MG/KGI 734.00 J 150.00 
Potassium (MG/KG) E 2680.00 J 1900.00 
Selenium (MG/KGI B 0.77 0.59 
Sodium (MG/KG) 1890.00 240.00 
Benzo(a)anthracene (UG/KGI J 48.00 J 

Minimum. average and maximum are based on the reported detection limit. 
Generated by program mndcmpl4 on l8SEP95 at 17:30 using datasets mndnew02. 

Mound Plant, ER Program 
Revision 0 

OU5 New Property Remedial Investigation Report 

Concentration/ 
Criteria 
Ratio 

2.2 
4.9 
1.4 
1.3 
7.9 
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Mound New Property Investigation 
Comparison of Soil Results with OU 9 Background Criteria 

Sample results exceeding background concentrations. 

------------------------- Location=New Property Group=Above 2 feet STATION=SD02 Depth(Ft.)=O.O-O.S ------------------------
(continued) 

Analyte (units) LABQUAL 

Benzo(b)fluoranthene (UG/KG) XJ 
Benzo(klfluoranthene (UG/KG) XJ 
Chrysene (UG/KG) J 
Fluoranthene (UG/KG) J 
Phenanthrene (UG/KG) J 
Pyrena (UG/KG) J 
Pu-238 (PCI/G) 
Th-228 (PCi:/G) 

RESULTS DATAQUAL 

120.00 J 
200.00 J 

51.00 J 
98.00 J 
48.00 J 
62.00 J 
0.2S 
1. 60 

2 Sigma 
Rad 

Count 
Uncert. 

0.1100 
0.2SOO 

Background 
Criteria 

0.13 
1. so 

Concentration/ 
Criteria 

Ratio 

1.9 
1.1 

------------------------- Location=New Property Group=Above 2 feet STATION=SD03 Depth(Ft.)=0.0-0.5 -------------------------

Analyte (units) LABQUAL 

Chloride (MG/KG) 
Nitrate-Nitrite-N (MG/KG) 
Arsenic (MG/KG) 
Potassium (MG/KG) E 
Sodium (MG/KG) 
Vanadium (MG/KG) 
Benzo(blfluoranthene (UG/KG) XJ 
Benzo(klfluoranthene (UG/KG) XJ 
Pu-238 (PCI/G) 
Th-228 (PCI/G) 
Th-230 (PCI/G) 
Th-232 (PCI/G) 

RESULTS DATAQUAL 

183.00 J 
9170.00 J 

10.SO 
2370.00 J 
1510.00 

29.90 
34.00 J 
63.00 J 
11.23 J 
3.78 
2.21 J 
2.12 J 

2 Sigma 
Rad 

Count 
Uncert. 

0.8100 
0.3800 
0.2700 
0.2600 

Background 
Criteria 

107.00 
26.00 
8.60 

1900.00 
240.00 

2S.OO 

0.13 
l.SO 
1. 90 
1.40 

Concentration/ 
Criteria 

Ratio 

1.7 
3S3 
1.2 
1.2 
6.3 
1.2 

86.4 
2.S 
1.2 
l.S 

------------------------- Location=New Property Group=Above 2 feet STATION=SD04 Depth(Ft.)=O.O-O.S -------------------------

Analyte (units) 

Chloride (MG/KG) 
Fluoride (MG/KG) 
Sulfate (MG/KG) 
Aluminum (MG/KG) 
Arsenic (MG/KG) 
Chromium (MG/KG) 
Potassium (MG/KG) 
Sodium (MG/KG) 
Vanadium (MG/KG) 
Benzo(a)anthracene (UG/KG) 
Benzo(a)pyrene (UG/KG) 
Benzo(blfluoranthene (UG/KGl 
Benzo(g,h,i)perylene (UG/KG) 
Benzo(k)fluoranthene (UG/KG) 
Chrysene (UG/KGl 
Fluoranthene (UG/KG) 

LABQUAL 

E 

J 
J 
XJ 
J 
X 
J 
J 

RESULTS 

3SO.OO 
13.10 

S40.00 
19800.00 

9.60 
21. so 

2360.00 
34SO.OO 

38.10 
130.00 
130.00 
230.00 

41.00 
440.00 
110 0 00 
260.00 

2 Sigma 
Rad 

Count Background 
DATAQUAL Uncert. Criteria 

J 107.00 
J 6.70 
J lSO.OO 
J 19000.00 

8.60 
J 20.00 
J 1900.00 

240.00 
25.00 

J 
J' 
J 
J 

J 
J 

Minimum, average and maximum are based on the reported detection limit. 
Generated by program mndcmp14 on 18SEP95 at 17:30 using datasets mndnew02. 

Mound Plant, ER Program 
Revision 0 

OU5 New Property Remedial Investigation Report 

Concentration/ 
Criteria 

Ratio 

3.3 
2.0 
3.6 
1.0 
1.1 
1.1 
1.2 

14.4 
1.5 
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Mound New Property Investigation • ------------------------- Comparison of Soil Results with OU 9 Background Criteria 
Sample results exceeding background concentrations . 

Location=New Property Group=Above 2 feet STATION=SD04 Depth(Ft.l=0.0-0.5 
(continued) 

• 

• 

2 Sigma 
Rad 

Count Background 
Analyte (units) LABQUAL RESULTS OATAQUAL uncert. Criteria 

Indeno(1,2,3-c,d)pyrene (00/KGl J 49.00 J 
Phenanthrene (lJG/KG) J 170.00 J 
Pyrene (UG/KG) J 190.00 J 
PU-238 (PCI/G) 0.79 0.1300 0.13 

----------------~-------- Location=New Property Group=Above 2 feet STATION=SOOS Oepth(Ft.)=0.0-0.5 

Analyte !units) 

Sulfate {MG/KG) 
Potassium (MG/KGl 
Sodium (MG/KG) 
Vanadium (MG/KGl 
Benzo(blfluoranthene (tlG/KGl 
Benzo(kJfluoranthene (tlG/KG) 
Oi·n·butylphthalate (tlG/KGl 
Fluoranthene (UG/KG) 
Pyrene (UG/KG) 

LABQUAL 

E 
B 

XJ 
XJ 
J 
J 
J 

RESULTS 

215.00 
2000.00 

658.00 
26.20 
69.00 

130.00 
47.00 
64.00 
50.00 

2 Sigma 
Rad 

Count Background 
OATAOUAL Uncert. Criteria 

J 150.00 
J 1900.00 

240.00 
25.00 

J 
J 
J 
J 
J 

Concentration/ 
Criteria 

Ratio 

6.1 

Concentration/ 
Criteria 
Ratio 

1.4 
1.1 
2.7 
1.0 

------------------------- Location=New Property Group=Above 2 feet STATION=S006 Oepth(Ft.)=0.0-0.5 ·------------------------

Analyte (units) LABQUAL RESULTS 

Sulfate (MG/KGI 403.00 
Antimony (MG/KGI N* 3.00 
Potassium (MG/KGl 2020.00 
Benzo(blfluoranthene (UG/KGI XJ 63.00 
Benzo(klflucranthene (UG/KG) XJ 130.00 
Benzoic Acid (00/KG) J 86.00 
Chrysene (00/KGI J 43.00 
Fluoranthene lUG/KG) J 59.00 
Pyrene (UG/KGI J 51.00 
PU-238 ( PCI/GI 0.46 
Th-228 (PCI/Gl 1.69 

OATAQUAL 

J 
J 

J 
J 
J 
J 
J 
J 

2 Sigma 
Rad 

Count 
Uncert. 

0.1200 
0.2500 

Background 
Criteria 

150.00 
0.45 

1900.00 

0.13 
1.50 

Concentration/ 
Criteria 
Ratio 

2.7 
6.7 
1.1 

3.5 
1.1 

------------------------- Locaticn=New Property Group=Above 2 feet STATION=SD07 Oepth(Ft.l=0.0-0.5 -------------------------

Analyte (units) 

Sulfate (MG/KGl 
Antimony (MG/KGl 
Potassium (MG/KGl 

LAB QUAL RESULTS 

553.00 
1.90 

2620.00 

OATAQUAL 

J 
J 

2 Sigma 
Rad 

Count 
uncert. 

Background 
Criteria 

150.00 
0.45 

1900.00 

Minimum, average and maximum are based on the reported detection limit. 
Generated by program mndcmpl4 en 18SEP95 at 17:30 using datasets mndnew02 • 

Mound Plant, ER Program 
Revision 0 

OU5 New Property Remedial Investigation Report 

Concentration/ 
Criteria 
Ratio 

3.7 
4.2 
1.4 
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Mound New Property Investigation 
Comparison of Soil Results with ou 9 Background Criteria 

Sample results exceeding background concentrations. 

------------------------- Location=New Property Group=Above 2 feet STATION=SD07 Depth(Ft.)=0.0-0.5 
(continued) 

------------------------- ~ 

Analyte (units) LAB QUAL RESULTS 

Acetone (UG/KG) 55.00 

DATAQUAL 

J 

2 Sigma 
Rad 

Count 
Uncert. 

Background 
Criteria 

Concentration/ 
Criteria 

Ratio 

------------------------- Location=New Property Group=Above 2 feet STATION=SD08 Depth(Ft.l=0.0-0.5 -------------------------

2 Sigma 
Rad Concentration/ 

Count Background Criteria 
Analyte (units) LAB QUAL RESULTS DATAQUAL Uncert. Criteria . Ratio 

Sulfate (MG/KG) 637.00 J 150.00 4.2 
Potassium (MG/KG) 2200.00 1900.00 1.2 
Acetone (UG/KG) 19.00 J 
Th-228 (PCIIG) 1.52 0.3300 1. so l.O 
U-235 (PCI/G) 0.17 J 0.0700 0.11 l.S 

------------------------- Location=New Property Group=Above 2 feet STATION=SD09 Depth(Ft.l=0.0-0.5 -------------------------

Analyte (units) 

Antimony (MG/KG) 
Arsenic (MG/KG) 
Bismuth (MG/KG) 
Cadmium (MG/KG) 
Cerium (MG/KG) 
Copper (MG/KG) 
Iron (MG/KG) 
Lead (MG/KG) 
Manganese (MG/KG) 
Neodymium (MG/KG) 
Potassium (MG/KG) 
Selenium (MG/KG) 
Sodium (MG/KG) 
Thallium (MG/KG) 
Tin (MG/KG) 
Zinc (MG/KGl 
Benzo(a)anthracene (UG/KG) 
Benzo(a)pyrene (UG/KG) 
Benzo(b)fluoranthene (UG/KGl 
Benzo(k)fluoranthene (UG/KG) 
Chrysene (UG/KG) 
Fluoranthene (UG/KGJ 
Phenanthrene (UG/KG) 
Pyrene (UG/KG) 
bis(2-Ethylhexyl)phthalate (UG/KGl 
Tritium ( PCI/G) 
U-235 (PCI/G) 

LAB QUAL 

BN 

B 

B 
E 
B 
B 
B 

J 
J 
XJ 
XJ 
J 
J 
J 
J 
J 

RESULTS 

1.30 
17.10 
61.50 
5.00 

23.60 
27.50 

40500.00 
255.00 

5240.00 
20.30 

2040.00 
1. 00 

865.00 
2.10 

41.10 
1310.00 

98.00 
100.00 
220.00 
380.00 

92.00 
150.00 
88.00 

130.00 
81.00 
2.60 
0.12 

DATAQUAL 

J 
J 

J 

J 

J 
J 

J 

J 

J 
J 
J 
J 
J 
J 
J 
J 
J 
J 

J 

2 Sigma 
Rad 

Count 
uncert. 

1.9000 
0.0600 

Background 
· Criteria 

0.45 
8.60 

39.00 
2.10 

26.00 
35000.00 

48.00 
1400.00 

1900.00 
0.59 

240.00 
0. 46 

20.00 
140.00 

l. 60 
0.11 

Minimum. average and maximum are based on the reported detection limit. 
Generated by program mndcmp14 on 18SEP95 at 17:30 using datasets mndnew02. 

Mound Plant, ER Program 
Revision 0 

OU5 New Property Remedial Investigation Report 

Concentration/ 
Criteria 
Ratio 

2.9 
2.0 
1.6 
2.4 

1.1 
1.2 
5.3 
3.7 

1.1 
1.7 
3.6 
4.6 
2.1 
9.4 

1.6 
1.1 
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~------------------------

Analyte (units) 

Sulfate (MG/KG) 
Cerium (MG/KG) 
Neodymium (MG/KG) 
Sodium (MG/KG) 
Hexane (UG/KG) 

Mound New Property Investigation 
Comparison of Soil Results with OU 9 Background Criteria 

Sample results exceeding background concentrations. 

Location=New Property Group=Above 2 feet STATION=SD10 Depth(Ft.)=0.0-0.5 

2 Sigma 
Rad 

Count Background 
LAB QUAL RESULTS DATAQUAL Uncert. Criteria 

345.00 J 150.00 
B 44.20 
B 23.10 
B 492.00 240.00 
J 10.00 J 

Concentration/ 
Criteria 

Ratio 

2.3 

2.1 

------------------------- Location=New Property Group=Above 2 feet STATION=SD11 Depth(Ft.l=0.0-0.5 -------------------------

2 Sigma 
Rad Concentration/ 

Count Background Criteria 
Analyte (units) LABQUAL RESULTS DATAQUAL Uncert. Criteria Ratio 

Sulfate (MG/KG) 264.00 J 150.00 1.8 
Cerium (MG/KG) B 32.70 
Neodymium (MG/KG) B 23.40 
Sodium (MG/KG) B 607.00 240.00 2.5 
Benzo(blfluoranthene (UG/KG) XJ 62.00 J 
Benzo(klfluoranthene (UG/KG) XJ 100.00 J 
Fluoranthene (UG/KG) J 69.00 J 
Pyrena (UG/KG) J 45.00 J 

------------------------- Location=New Property Group=Above 2 feet STATION=SD12 Depth(Ft.)=0.0-0.5 -------------------------

Analyte (units) 

Sulfate (MG/KG) 
Antimony (MG/KG) 

LAB QUAL 

N* 

RESULTS 

418.00 
2.50 

DATAQUAL 

J 
J 

2 Sigma 
Rad 

Count 
Uncert. 

Background 
Criteria 

150.00 
0.45 

Concentration/ 
Criteria 

Ratio 

2.8 
5.6 

~------------------------ Location=New Property Group=Above 2 feet STATION=SD13 Depth(Ft.l=0.0-0.5 -------------------------

• 

Analyte (units) 

Sulfate (MG/KG) 
Antimony (MG/KG) 
Benzo(blfluoranthene (UG/KGl 
Benzo(klfluoranthene (UG/KGl 
Benzoic Acid (UG/KGl 
Fluoranthene (UG/KGl 

LAB QUAL 

N* 
XJ 
XJ 
J 
J 

RESULTS. 

277.00 
2.90 

48.00 
98.00 
43.00 
42.00 

DATAQUAL 

J 
J 
J 
J 
J 
J 

2 Sigma 
Rad 

Count 
Uncert. 

Background 
Criteria 

150.00 
0.45 

Minimum, average and maximum are based on the reported detection limit. 
Generated by program mndcmp14 on 18SEP95 at 17:30 using datasets mndnew02 . 

Mound Plant, ER Program 
Revision 0 

OU5 New Property Remedial Investigation Report 

Concentration/ 
Criteria 

Ratio 

1.8 
6.4 
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Mound New Property Investigation 
Comparison of Soil Results with OU 9 Background Criteria 

Sample results exceeding background concentrations. 

Location=New Property Group=Above 2 feet STATION=SD14 Depth(Ft.)=0.0-0.5 

Analyte (units) 

Chloride (MG/KG) 
Sulfate (MG/KG) 
Antimony (MG/KG) 
Potassium (MG/KG) 
Anthracene (UG/KG) 
Benzo(a)anthracene (UG/KG) 
Benzo(a)pyrene (UG/KG) 
Benzo(b)fluoranthene (UG/KG) 
Benzo(k)fluoranthene (UG/KG) 
Chrysene (UG/KG) 
Fluoranthene (UG/KG) 
Indeno(1,2,3-c,d)pyrene (UG/KG) 
Phenanthrene (UG/KG) 
Pyrena (UG/KG) 
Acetone (UG/KG) 

LAB QUAL RESULTS 

119.00 
1150 0 00 

N* 2.50 
2040.00 

J 150.00 
900.00 
860.00 

X 1300.00 
XJ 690.00 

940.00 
1500.00 

J 390.00 
900.00 

1800.00 
12.00 

2 Sigma 
Rad 

Count Background 
DATAQUAL Uncert. Criteria 

107.00 
J 150.00 
J 0.45 

1900.00 
J 

J 

J 

J 

Concentration/ 
Criteria 
Ratio 

1.1 
7.7 
50 6 
1.1 

------------------------- Location=New Property Group=Above 2 feet STATION=SD15 Depth(Ft.)=0.0-0.5 -------------------------

Analyte (units) 

Sulfate (MG/KG) 
Antimony (MG/KG) 
2-Methylnaphthalene (UG/KG) 
Acenaphthene (UG/KG) 
Acenaphthylene (UG/KG) 
Anthracene (UG/KG) 
Benzo(a)anthracene (UG/KG) 
Benzo(a)pyrene (UG/KG) 
Benzo(b)fluoranthene (UG/KG) 
Benzo(g,h,i)perylene (UG/KG) 
Benzo(k)fluoranthene (UG/KG) 
carbazole (UG/KGl 
Chrysene (UG/KG) 
Dibenzo(a,h)anthracene (UG/KG) 
Dibenzofuran (UG/KG) 
Fluoranthene (UG/KG) 
Fluorene (UG/KG) 
Indeno(1,2,3-c,d)pyrene (UG/KG) 
Naphthalene (UG/KG) 
Phenanthrene (UG/KG) 
Pyrena (UG/KG) 

LAB QUAL 

N* 
J 
J 
J 

XE 
J 
XE 

J 
J 
E 

J 
E 
E 

RESULTS 

215.00 
2.60 

110.00 
120.00 
290.00 
690.00 

2800.00 
2500.00 
4800.00 
220.00 

8600.00 
420.00 

2400.00 
130 0 00 
250.00 

5000.00 
460.00 
850.00 
200.00 

3700.00 
3300.00 

2 Sigma 
Rad Concentration/ 

Count Background Criteria 
DATAQUAL uncert. Criteria Ratio 

J 150.00 1.4 
J 0.45 5.8 
J 
J 
J 

J 
J 

J 
J 

J 

------------------------- Location=New Property Group=Above 2 feet STATION=SD16 Depth(Ft.l=0.0-0.5 -------------------------

Analyte (units) 

Bismuth (MG/KG) 

LAB QUAL RESULTS 

43.90 

DATAQUAL 

2 Sigma 
Rad 

Count 
Uncert. 

Background 
Criteria 

39.00 

Minimum, average and maximum are based on the reported detection limit. 
Generated by program mndcmp14 on 18SEP95 at 17:30 using datasets mndnew02. 

Mound Plant, ER Program 
Revision 0 

OUS New Property Remedial Investigation Report 

Concentration/ 
Criteria 
Ratio 

1.1 
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~-------------------------

Analyte (units) 

Potassium (MG/KG) 
Sodium (MG/KG) 

Mound New Property Investigation 
Comparison of Soil Results with OU 9 Background Criteria 

Sample results exceeding background concentrations. 

Location=New Property Group=Above 2 feet STATION=SD16 Depth(Ft.l=0.0-0.5 
(continued) 

LAB QUAL 

E 
B 

RESULTS DATAQUAL 

J 

2 Sigma 
Rad 

Count Background 
Uncert. Criteria 

1900.00 
240.00 

Vanadium (MG/KG) 
bis(2-Ethylhexyl)phthalate (UG/KG) J 

2950.00 
721.00 

28.00 
58.00 

25.00 
J 

Concentration/ 
Criteria 

Ratio 

1.6 
3.0 
1.1 

------------------------- Location=New Property Group=Above 2 feet STATION=SD17 Depth(Ft.)=0.0-0.5 -------------------------

Analyte (units) 

Bismuth (MG/KG) 
Sodium (MG/KG) 
Acenaphthylene (UG/KG) 
Anthracene (UG/KGl 
Benzo(a)anthracene (UG/KG) 
Benzo(a)pyrene (UG/KG) 
Benzo(b)f1uoranthene (UG/KG) 
Benzo(g,h,i)perylene (UG/KG) 
Benzo(k)f1uoranthene (UG/KG) 
Benzoic Acid (UG/KGl 
Chrysene (UG/KG) 
Dibenzo(a,h)anthracene (UG/KG) 
Fluoranthene (UG/KG) 
Fluorene (UG/KGl 
Indeno(1,2,3-c,d)pyrene (UG/KGl 
Phenanthrene (UG/KG) 
Pyrene (UG/KG) 
bis(2-Ethylhexyl)phthalate (UG/KG) 
Tritium (PCI/Gl 

LAB QUAL 

B 
J 
J 

X 
J 
X 
J 

J 

J 
J 

J 

RESULTS 

46.60 
562.00 

69.00 
120. 00 
770.00 
740.00 

1500.00 
190.00 

2700.00 
49.00 

710.00 
60.00 

1200.00 
53.00 

230.00 
520.00 
920.00 

67.00 
3.00 

2 Sigma 
Rad 

Count Background 
DATAQUAL Uncert. Criteria 

39.00 
240.00 

J 
J 

J 

J 

J 

J 
J 

J 
1.9000 1. 60 

~------------------------- Location=New Property Group=Above 2 feet STATION=SD18 Depth(Ft.)=0.0-0.5 

2 Sigma 
Rad 

~ 

Analyte (units) 

Bismuth (MG/KG) 
Sodium (MG/KG) 
Acenaphthylene (UG/KGl 
Anthracene CUG/KG) 
Benzo(a)anthracene (UG/KGl 
Benzo(a)pyrene (UG/KG) 
Benzo(blf1uoranthene (UG/KG) 
Benzo(g,h,ilperylene (UG/KGl 
Benzo(klfluoranthene (UG/KG) 
Carbazole (UG/KG) 
Chrysene (UG/KGl 
Dibenzo(a,h)anthracene (UG/KG) 
Dibenzofuran (UG/KG) 

LABQUAL 

B 
J 
J 

X 
J 
X 
J 

J 
J 

Count Background 
RESULTS DATAQUAL Uncert. Criteria 

43.50 39.00 
592.00 240.00 
73.00 J 

200.00 J 
770.00 
770.00 

1600.00 
250.00 J 

2900.00 
78.00 J 

640.00 
95.00 J 
42.00 J 

Minimum, average and maximum are based on the reported detection limit. 
Generated by program mndcmp14 on 18SEP95 at 17:30 using datasets mndnew02. 

Mound Plant, ER Program 
Revision 0 

OU5 New Property Remedial Investigation Report 

Concentration/ 
Criteria 
Ratio 

1.2 
2.3 

1.9 

Concentration/ 
Criteria 

Ratio 

1.1 
2.5 
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Mound New Property Investigation 
Comparison of Soil Results with 00 9 Background Criteria 

Sample results exceeding background concentrations. 

------------------------- Location=New Property Group=Above 2 feet STATION=SD18 Oepth(Ft.)=0.0-0.5 ------------------------
(continued) 

Analyte (units) 

Fluoranthene (OG/KGJ 
Fluorene (OG/KGJ 
Indeno(1,2,3-c,dlpyrene (UG/KGJ 
Phenanthrene (OG/KGJ 
Pyrene IOG/KGJ 

LA.BQOAL 

J 
J 

RESULTS 

1300.00 
100.00 
330.00 
870.00 
970.00 

OATAQOAL 

J 
J 

2 Sigma 
Rad 

Count 
Uncert. 

Background 
Criteria 

Concentration/ 
Criteria 
Ratio 

----------------~-------- Location=New Property Group=Above 2 feet STATION=SDl9 Depth(Ft.J=0.0-0.5 -------------------------

Analyte (units) 

Sodium (MG/KGJ 
alpha-Chlordane (OG/KGJ 
Acenaphthylene (OG/KGJ 
Anthracene (OG/KGl 
Benzo(a)anthracene (UG/KGJ 
Benzo(a)pyrene (UG/KGl 
Benzo(b)fluoranthene lUG/KG) 
Benzo(g,h,i)perylene (OG/KGJ 
Benzo(kJfluoranthene (UG/KGJ 
Carbazole (UG/KGJ 
Chrysene (UG/KGJ 
Dibenzo(a,hJanthracene (UG/KGJ 
Fluoranthene (UG/KG) 
Fluorene (OG/KGJ 
Indeno(l,2,3-c,dlpyrene (UG/KGJ 
Phenanthrene (UG/KGJ 
Pyrene COG/KG) 

LAB QUAL RESULTS 

B 581.00 
p 3.50 
J 44.00 
J 94.00 

460.00 
440.00 

X 900.00 
J 180.00 
X 1600.00 
J 41.00 

390.00 
J 46.00 

740.00 
J 50.00 
J 190.00 

460.00 
560.00 

DATA QUAL 

J 
J 
J 

J 

J 

J 

J 
J 

2 Sigma 
Rad 

Count 
Uncert. 

Background 
Criteria 

240.00 
1.90 

Concentration/ 
Criteria 
Ratio 

2.4 
1.8 

------------------------- Location=New Property Group=Above 2 feet STATION=SD20 Depth(Ft.J=0.0-0.5 -------------------------

2 Sigma 
Rad Concentration/ 

count Background Criteria 
Analyte (units) LABQUAL RESULTS OATAQUAL Uncert. Criteria Ratio 

Potassium {MG/KG) E 1930.00 J 1900.00 1.0 
Sodium (MG/KGJ B 728.00 240.00 3.0 
Hexane (UG/KG) J 4.00 J 

------------------------- Location=New Property Group=Above 2 feet STATION=SD2l Depth(Ft.J=0.0-0.5 -------------------------

Analyte !units) 

Nitrate-Nitrite-N (MG/KG) 
Sodium (MG/KGJ 

LAB QUAL 

B 

RESULTS 

10500.00 
620.00 

OATAQUAL 

J 

2 Sigma 
Rad 

Count 
Uncert. 

Background 
Criteria 

26.00 
240.00 

Minimum, average and maximum are based on the reported detection limit. 
Generated by program mndcmp14 on l8SEP95 at 17:30 using datasets mndnew02. 

Mound Plant, ER Program 
Revision 0 

OU5 New Property Remedial Investigation Report 

Concentration/ 
Criteria 
Ratio 

404 
2.6 
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Mound New Property Investigation 
Comparison of Soil Results with OU 9 Background Criteria 

Sample results exceeding background concentrations. 

~ ------------------------- Location=New Property Group=Above 2 feet STATION=SD21 Depth(Ft.)=0.0-0.5 
(continued) 

Analyte (units) 

Acenaphthene (UG/KG) 
Anthracene (UG/KG) 
Benzo(a)anthracene (UG/KG) 
Benzo(a)pyrene (UG/KG) 
Benzo(b)fluoranthene (UG/KG) 
Benzo(g,h,i)perylene (UG/KG) 
Benzo(k)fluoranthene (UG/KG) 
Carbazole tUG/KG) 
Chrysene (UG/KG) 
Fluoranthene (UG/KG) 
Fluorene (UG/KG) 
Indeno(l,2,3-c.d)pyrene (UG/KG) 
Phenanthrene (UG/KG) 
Pyrene (UG/KG) 

LAB QUAL 

J 
J 

X 
J 
X 
J 

J 
J 

RESULTS 

42.00 
150.00 
540.00 
570.00 

1100.00 
160.00 

2200.00 
85.00 

500.00 
1300.00 

99.00 
160.00 
910.00 
830.00 

DATAQUAL 

J 
J 

J 

J 

J 
J 

2 Sigma 
Rad 

count 
Uncert. 

Background 
Criteria 

Concentration/ 
Criteria 
Ratio 

------------------------- Location=New Property Group=Above 2 feet STATION=SD22 Depth(Ft.)=0.0-0.5 -------------------------

Analyte (units) LAB QUAL 

Potassium (MG/KG) E 
Sodium (MG/KG) B 
Vanadium (MG/KG) 
Benzo(b)fluoranthene (UG/KG) XJ 
Benzo(k)fluoranthene (UG/KG) XJ 
Fluoranthene (UG/KG) J 
Pyrene (UG/KG) J 
bis(2-Ethylhexyl)phthalate (UG/KG) J 
Pu-238 (PCI/G) 

RESULTS DATAQUAL 

3030.00 J 
700.00 

28.60 
70.00 J 

110.00 J 
56.00 J 
39.00 J 
68.00 J 
0.90 

2 Sigma 
Rad 

Count 
Uncert. 

0.1600 

Background 
Criteria 

1900.00 
240.00 

25.00 

0.13 

~ ------------------------- Location=New Property Group=Above 2 feet STATION=SD23 Depth(Ft.)=0.0-0.5 

2 Sigma 
Rad 

~ 

Analyte (units) 

Sulfate (MG/KG) 
Cerium (MG/KG) 
Neodymium (MG/KG) 
Potassium (MG/KG) 
Sodium (MG/KG) 
Vanadium (MG/KG) 
Benzo(b)fluoranthene (UG/KG) 
Benzo(k)fluoranthene (UG/KG) 
bis(2-Ethylhexyl)phthalate (UG/KG) 
Pu-238 (PCI/G) 
Pu-239/240 (PCI/G) 
Th-228 (PCI/G) 
Th-230 (PCI/G) 

LAB QUAL RESULTS 

331.00 
50.90 

B 33.40 
E 2590.00 
B 628.00 

28.40 
XJ 35.00 
XJ_ 58.00 
J 120.00 

21.87 
0.21 
1.71 
1. 94 

count Background 
DATAQUAL uncert. Criteria 

J 150.00 

J 1900.00 
240.00 

25.00 
J 
J 
J 

1.6700 0.13 
0.0800 0.18 

J 0. 2900 1. so 
0.3100 1. 90 

Minimum, average and maximum are based on the reported detection limit. 
Generated by program mndcmp14 on 18SEP95 at 17:30 using datasets mndnew02. 

Mound Plant, ER Program 
Revision 0 

OU5 New Property Remedial Investigation Report 

Concentration/ 
Criteria 

Ratio 

1.6 
2.9 
1.1 

6.9 

Concentration/ 
Criteria 

Ratio 

2.2 

1.4 
2.6 
1.1 

168 
1.2 
1.1 
1.0 
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Mound New Property Investigation 
Comparison of Soil Results with OU 9 Background Criteria 

Sample results exceeding background concentrations. 

------------------------- Location=New Property Group=Above 2 feet STATION=SD23 Depth(Ft.)=0.0-0.5 ------------------------
(continued) 

Analyte (units) LAB QUAL RESULTS DATAQUAL 

Th-232 (PCI/G) l. 80 

2 Sigma 
Rad 

Count 
uncert. 

0.3000 

Background 
Criteria 

1. 40 

Concentration/ 
Criteria 
Ratio 

1.3 

------------------------- Location=New Property Group=Above 2 feet STATION=SD24 Depth(Ft.)=0.0-0.5 -------------------------

Analyte (units) LAB QUAL RESULTS 

Nitrate-Nitrite-N (MG/KG) 48.70 
Sulfate (MG/KG) 167.00 
Cerium (MG/KG) B 40.90 
Neodymium (MG/KG) B 16.50 
Potassium (MG/KG) E 1930.00 
Sodium (MG/KG) B 691.00 
Pu-238 (PCI/G) 4.99 
Th-228 (PCI/G) 1. 79 
U-235 (PCI/G) 0.14 

DATAQUAL 

J 
J 

J 

J 

2 Sigma 
Rad 

Count 
uncert. 

0.4100 
0.3100 
0.0800 

Background 
Criteria 

26.00 
150.00 

1900.00 
240.00 

0.13 
1.50 
0.11 

Concentration/ 
Criteria 
Ratio 

1.9 
1.1 

1.0 
2.9 

38.4 
1.2 
1.3 

------------------------- Location=New Property Group=Above 2 feet STATION=SD25 Depth(Ft.)=0.0-0.5 -------------------------

2 Sigma 
Rad Concentration/ 

Count Background Criteria 
Analyte (units) LAB QUAL RESULTS DATAQUAL Uncert. Criteria Ratio 

Sulfate (MG/KG) 293.00 J 150.00 2.0 
Cerium (MG/KG) B 40.40 
Potassium (MG/KG) E 2730.00 J 1900.00 1.4 
Sodium (MG/KG) B 763.00 240.00 3.2 
Vanadium (MG/KG) 31.00 25.00 1.2 
Th-230 (PCI/G) 2.26 0.3300 1. 90 1.2 

------------------------- Location=New Property Group=Above 2 feet STATION=SD26 Depth(Ft.)=0.0-0.5 -------------------------

Analyte (units) 

Nitrate-Nitrite-N (MG/KG) 
Aluminum (MG/KG) 
Chromium (MG/KG) 
Potassium (MG/KG) 
Selenium (MG/KG) 
Sodium (MG/KG) 
Vanadium (MG/KG) 
Benzo(a)anthracene (UG/KG) 
Benzo(a)pyrene (UG/KG) 
Benzo(b)fluoranthene (UG/KG) 
Benzo(klfluoranthene (UG/KG) 

LABQUAL 

E 
B 
B 

J 
J 
XJ 
XJ 

RESULTS 

4900.00 
19100.00 

21.30 
3380.00 

0.94 
761.00 

31.70 
48.00 
56.00 

120.00 
220.00 

DATAQUAL 

J 
J 

J 

J 
J 
J 
J 

2 Sigma 
Rad 

Count 
Uncert. 

Background 
Criteria 

26.00 
19000.00 

20.00 
1900.00 

0.59 
240.00 
25.00 

Minimum, average and maximum are based on the reported detection limit. 
Generated by program mndcmp14 on 18SEP95 at 17:30 using datasets mndnew02. 

Mound Plant, ER Program 
Revision 0 

OU5 New Property Remedial Investigation Report 

Concentration/ 
Criteria 

Ratio 

188 
1.0 
1.1 
1.8 
1.6 
3.2 
1.3 
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~-------------------------

Analyte (units) 

Chrysene (UG/KG) 
Fluoranthene (UG/KGI 
Phenanthrene (UG/KG) 
Pyrena (UG/KG) 
Pu-238 (PCI/G) 

Mound New Property Investigation 
Comparison of Soil Results with OU 9 Background Criteria 

Sample results exceeding background concentrations. 

Location=New Property Group=Above 2 feet STATION=SD26 Depth(Ft.)=0.0-0.5 
(continued) 

LAB QUAL RESULTS 

J 58.00 
J 81.00 
J 58.00 
J 78.00 

0.43 

DATAQUAL 

J 
J 
J 
J 
J 

2 Sigma 
Rad 

Count 
Uncert. 

0.1300 

Background 
Criteria 

0.13 

Concentration/ 
Criteria 

Ratio 

3.3 

------------------------- Location=New Property Group=Above 2 feet STATION=SD27 Depth(Ft.)=0.0-0.5 -------------------------

2 Sigma 
Rad Concentration/ 

Count Background Criteria 
Analyte (units) LAB QUAL RESULTS DATAQUAL Uncert. Criteria Ratio 

Sulfate (MG/KG) 225.00 J 150.00 1.5 
Cerium (MG/KG) B 48.40 
Neodymium (MG/KG) B 28.70 
Potassium (MG/KG) E 2880.00 J 1900.00 1.5 
Selenium (MG/KG) B 0.80 0.59 1.4 
Sodium (MG/KG) B 591.00 240.00 2.5 
vanadium (MG/KG) 26.40 25.00 1.1 
Pu-238 (PCI/G) 1. 73 J 0.4500 0.13 13.3 

------------------------- Location=New Property Group=Above 2 feet STATION=W399 Depth(Ft.)=0.0-0.5 -------------------------

Analyte (units) LABQUAL 

Benzo(a)anthracene (UG/KG) J 
Benzo(a)pyrene (UG/KG) J 
Benzo(b)fluoranthene (UG/KG) XJ 

~ 
Benzo(k)fluoranthene (UG/KG) XJ" 
Chrysene (UG/KG) J 
Fluoranthene (UG/KGl J 
Pyrena (UG/KG) J 
u-235 (PCI/Gl 

RESULTS DATAQUAL 

42.00 J 
42.00 J 
95.00 J 

160.00 J 
54.00 J 
78.00 J 
78.00 J 

0.21 J 

2 Sigma 
Rad 

Count 
Uncert. 

0.1000 

Background 
Criteria 

0.11 

Concentration/ 
Criteria 

Ratio 

1.9 

------------------------- Location=New Property Group=Above 2 feet STATION=W400 Depth(Ft.)=0.0-0.5 -------------------------

~ 

Analyte (units) 

Fluoride (MG/KG) 
Sulfate (MG/KGI 
Antimony (MG/KG) 
Potassium (MG/KG) 
Benzo(b)fluoranthene (UG/KG) 
senzolklfluoranthene (UG/KGI 

LAB QUAL 

N* 

XJ 
XJ 

RESULTS 

7.13 
891.00 

2.00 
2440.00 

64.00 
130.00 

2 Sigma 
Rad 

Count Background 
DATAQUAL Uncert. Criteria 

J 6.70 
J 150.00 
J 0.45 

1900.00 
J 
J 

Minimum, average and maximum are based on the reported detection limit. 
Generated by program mndcmp14 on 18SEP95 at 17:30 using datasets mndnew02. 

Mound Plant, ER Program 
Revision 0 

OU5 New Property Remedial Investigation Report 

Concentration/ 
Criteria 

Ratio 

1.1 
5.9 
4.4 
1.3 
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Mound New Property Investigation 
Comparison of Soil Results with OU 9 Background Criteria 

Sample results exceeding background concentrations. 

------------------------- Location=New Property Group=Above 2 feet STATION=W400 Depth(Ft.l=0.0-0.5 ------------------------
(continued) 

2 Sigma 
Rad Concentration/ 

Count Background Criteria 
Analyte (units) LAB QUAL RESULTS DATAQUAL Uncert. Criteria Ratio 

Fluoranthene (UG/KG) J 54.00 J 
Pyrene (UG/KG) J 59.00 J 
Pu-238 (PCI/Gl 0.29 0.0800 0.13 2.2 

------------------------- Location=New Property Group=Above 2 feet STATION=W402 Depth(Ft.)=0.0-0.5 -------------------------

Analyte (units) 

Sulfate (MG/KG) 
Antimony (MG/KG) 
Benzo(alanthracene !UG/KGl 
Benzo(a)pyrene (UG/KG) 
Benzo(blfluoranthene (UG/KG) 
Benzo(k)fluoranthene (UG/KGl 
Chrysene (UG/KG) 
Fluoranthene (UG/KGl 
Indeno(l,2,3-c,dlpyrene (UG/KG) 
Phenanthrene (UG/KG) 
Pyrena (UG/KG) 

LABQUAL 

N* 
J 
J 
J 
J 
J 
J 
J 
J 
J 

RESULTS 

165.00 
3.30 

90.00 
98.00 

160.00 
320.00 

84.00 
170.00 

56.00 
100.00 
170.00 

DATAQUAL 

J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 

2 Sigma 
Rad 

Count 
uncert. 

Background 
Criteria 

150.00 
0.45 

Concentration/ 
Criteria 
Ratio 

1.1 
7.3 

------------------------- Location=New Property Group=Above 2 feet STATION=W411 Depth(Ft.l=0.0-0.5 -------------------------

Analyte (units) LABQUAL RESULTS 

Chloride (MG/KG) 524.00 
Fluoride (M\;/KGl 20.50 
Sulfate (MG/KG) 1910.00 
Sodium (MG/KG) 445.00 
Pu-238 (PCI/G) 1.21 
U-235 (PCI/G) 0.20 

DATAQUAL 

J 
J 
J 

J 
J 

2 Sigma 
Rad 

Count 
Uncert. 

0.1800 
0.0800 

Background 
Criteria 

107.00 
6.70 

150.00 
240.00 

0.13 
0.11 

Concentration/ 
Criteria 
Ratio 

4.9 
3.1 

12.7 
1.9 
9.3 
1.8 

------------------------ Location=New Property Group=Below 2 feet STATION=B401 Depth(Ft.l=24.0-30.0 ------------------------

2 Sigma 
Rad 

Count Background 
Analyte (units) LAB QUAL RESULTS DATAQUAL Uncert. Criteria 

Bismuth (MG/KG) 66.90 39.00 
Di-n-octylphthalate (UG/KG) J 130.00 J 
bis(2-Ethylhexyl)phthalate (UG/KG) J 340.00 J 
U-235 (PCI/G) 0.18 J 0.0800 0.11 

Minimum, average and maximum are based on the reported detection limit. 
Generated by program mndcmp14 on 18SEP95 at 17:30 using datasets mndnew02. 

Mound Plant, ER Program 
Revision 0 

OU5 New Property Remedial Investigation Report 

Concentration/ 
Criteria 
Ratio 

1.7 

1.6 
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Mound New Property Investigation 

~-------------------------
Comparison of Soil Results with OU 9 Background Criteria 

Sample results exceeding background concentrations. 

Location=New Property Group=Below 2 feet STATION=B403 Depth(Ft.)=4.5-7.0 

Analyte (units) 

Chloride (MG/KG) 
Sulfate (MG/KG) 
Antimony (MG/KG) 
Lithium (MG/KG) 
Potassium (MG/KGl 

LAB QUAL 

N* 

RESULTS 

176.00 
248.00 

2.90 
33.00 

3140.00 

DATAQUAL 

J 
J 
J 

2 Sigma 
Rad 

Count 
Uncert. 

Background 
Criteria 

107.00 
150.00 

0.45 
26.00 

1900.00 

Concentration/ 
Criteria 

Ratio 

1.6 
1.7 
6.4 
1.3 
1.7 

------------------------- Location=New Property Group=Below 2 feet STATION=B404 Depth(Ft.)=4.0-8.0 -------------------------

2 Sigma 
Rad Concentration/ 

Count Background. Criteria 
Analyte (units) LAB QUAL RESULTS DATAQUAL uncert. Criteria Ratio 

Sulfate (MG/KG) 921.00 J 150.00 6.1 
Antimony (MG/KG) N* 2.90 J 0.45 6.4 
Magnesium (MG/KG) 56500.00 40000.00 1.4 
Organic ·carbon (MG/KG) 28200.00 J 28000.00 1.0 
Organic Carbon (MG/KG) 29800.00 J 28000.00 1.1 
Organic Carbon (MG/KG) 37000.00 J 28000.00 1.3 

------------------------ Location=New Property Group=Be1ow 2 feet STATION=B405 Depth(Ft.)=S.0-11.0 -------------------------

2 Sigma 
Rad Concentration/ 

Count Background Criteria· 
Analyte (units) LABQUAL RESULTS DATAQUAL Uncert. Criteria Ratio 

Sulfate (MG/KG) 330.00 150.00 2.2 
Acetone (UG/KG) 33.00 J 
sr-90 (PCI/G) 2.77 J 0.8600 o. 72 3.8 

------------------------ Location=New Property Group=Below 2 feet STATION=B406 Depth(Ft.l=43.0-48.5 ------------------------

~ 
Analyte (units) 

Antimony (MG/KG) 
Bismuth (MG/KG) 

LABQUAL 

BN 

RESULTS 

1. 80 
69.10 

DATAQUAL 

J 

2 Sigma 
Rad 

Count 
uncert. 

Background 
Criteria 

0.45 
39.00 

Concentration/ 
Criteria 
Ratio 

4.0 
1.8 

------------------------ Location=New Property Group=Below 2 feet STATION=B407 Depth(Ft.)=10.0-15.0 ------------------------

~ 

Analyte (units) 

Sulfate (MG/KG) 
Antimony (MG/KG) 
Tetryl (MG/KG) 

LAB QUAL 

BN 
J 

RESULTS 

208.00 
1.80 
0.29 

DATAQUAL 

J 
J 
J 

2 Sigma 
Rad 

Count 
Uncert. 

Background 
Criteria 

150.00 
0.45 

Minimum, average and maximum are based on the reported detection limit. 
Generated by program mndcmp14 on 18SEP95 at 17:30 using datasets mndnew02. 

Mound Plant, ER Program 
Revision 0 

OU5 New Property Remedial Investigation Report 

Concentration/ 
Criteria 

Ratio 

1.4 
4.0 
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Mound New Property Investigation 
Comparison of Soil Results with au 9 Background Criteria 

Sample results exceeding background concentrations. 

------------------------ Location=New Property Group=Below 2 feet STATION=B407 Oepth(Ft.)=10.0-15.0 -----------------------
(continued) 

Analyte (units) 

Di-n-butylphthalate (UG/KG) 
Di-n-octylphthalate (UG/KG) 
bis(2-Ethylhexyllphthalate (UG/KGI 

LAB QUAL 

J 
J 
J 

RESULTS 

37.00 
68.00 
60.00 

DATAQUAL 

J 
J 
J 

2 Sigma 
Rad 

Count 
Uncert. 

Background 
Criteria 

Concentration/ 
Criteria 

Ratio 

------------------------ Location=New Property Group=Below 2 feet STATION=B408 Depth(Ft.)=37.0-42.0 ------------------------

Analyte (units) 

Bismuth (MG/KG) 
Organic Carbon (MG/KGI 
Di-n-octylphthalate (UG/KGI 
bis(2-Ethylhexyl)phthalate (UG/KG) 
Acetone (UG/KGI 

LABQUAL 

J 
J 

RESULTS 

57.20 
43600.00 

47.00 
170.00 
18.00 

DATAQUAL 

J 
J 
J 
J 

2 Sigma 
Rad 

Count 
uncert. 

Background 
Criteria 

39.00 
28000.00 

Concentration/ 
Criteria 
Ratio 

1.5 
1.6 

------------------------ Location=New Property Group=Below 2 feet STATION=B409 Depth(Ft.l=9.0-13.0 -------------------------

2 Sigma 
Rad Concentration/ 

Count Background Criteria 
Analyte (units) LABQUAL RESULTS DATAQUAL uncert. Criteria Ratio 

Sulfate (MG/KG) 187.00 J 150.00 1.2 
Antimony (MG/KG) N* 2.60 J 0.45 5.8 
Lithium (MG/KG) 41.40 26.00 1.6 
Potassium (MG/KG) 4320.00 1900.00 2.3 
Acetone (UG/KG) 51.00 J 

------------------------ Location=New Property Group=Below 2 feet STATION=W400 Depth(Ft.l=27.0-31.0 ------------------------

2 Sigma 
Rad 

Count Background 
Analyte (units) LABQUAL RESULTS DATAQUAL Uncert. Criteria 

Antimony (MG/KG) N* 2.90 J 0.45 
Magnesium (MG/KG) 40900.00 40000.00 
Organic Carbon (MG/KGI 38400.00 J 28000.00 
Organic Carbon (MG/KGI 37100.00 J 28000.00 
Organic Carbon (MG/KG) 38700.00 J 28000.00 
Acetone (UG/KGl 31.00 J 

Minimum, average and maximum are based on the reported detection limit. 
Generated by program mndcmpl4 on 18SEP95 at 17:30 using datasets mndnew02. 

Mound Plant, ER Program 
Revision 0 

OU5 New Property Remedial Investigation Report 

Concentration/ 
Criteria 

Ratio 

6.4 
1.0 
1.4 
1.3 
1.4 
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Analyte (units) 

Sulfate (MG/KG! 
Antimony (MG/KGI 
Magnesium (MG/KG! 

Mound New Property Investigation 
Comparison of Soil Results with OU 9 Background Criteria 

Sample results exceeding background concentrations. 

Location=New Property Group=Below 2 feet STATION=W402 Depth(Ft.!=24.0-26.0 

2 Sigma 

LABQUAL 

N* 

RESULTS 

480.00 
2.30 

40300.00 

DATAQUAL 

J 
J 

Rad 
Count 

Uncert. 
Background 
Criteria 

150.00 
0.45 

40000.00 

Minimum, average and maximum are based on the reported detection limit. 
Generated by program mndcmp14 on 18SEP95 at 17:30 using datasets mndnew02 . 

Mound Plant, ER Program 
Revision 0 

OU5 New Property Remedial Investigation Report 

Concentration/ 
Criteria 
Ratio 

3.2 
5.1 
1.0 
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Mound New Property Investigation 
S\lmlnary for Seeps and Ground water compared to OU 9 Bac:kqround 

Sample results exceeding backqround concentrations. 

------------------------------ Location=New Property Group=All STATlON=0158 DATE_COL=09/23/93 ------------------------------

Arut.lyte (units l 

Aluminum, Dissolved (00/Ll 
vanadium, Dissolved (00/Ll 
Pu-239/240 !PCI/L) 
Th-230 (PCI/L) 

I..ABQUAL 

B 

RESULTS 

15.50 
19.40 
0.20 
0.35 

DATAQUAL 

2 Sigma 
Rad 

Count 
uneert. 

Background 
Criteria 

9.54 
15.80 
0.06 
0.28 

Concentration/ 
Criteria 

Ratio 

1.6 
1.2 
3.7 
1.3 

------·-------·--------------- Location=New Property Group=All STATION=Ol58 DATE_COL=OJ/25/94 ------------------------------

Arut.lyte (units) 

Nitrate-Nitrite-N (MG/Ll 
Sodium !00/Ll 
Aluminum, Dissolved !00/Ll 
Sodium, Dissolved (00/L) 
Organic Carbon (MG/Ll 
Th-230 (PCI/Ll 

I..ABQUAL RESULTS 

8.80 
417000.00 

12.70 
419000.00 

6.50 
0.49 

DA'l'AQUAL 

2 Sigma 
Rad 

Count 
uneert. 

Baekqround 
Criteria 

6.46 
105374.19 

9.54 
96589.01 

1.80 
0.28 

Concentration/ 
Criteria 

Ratio 

1.4 
4.0 
1.3 
4.3 
3.6 
1.8 

------------------------------ Loeation=New Property Group=Al1 STA'l'ION=0319 DATE_COL=09/22/93 ------------------------------

Arut.lyte (units) 

Aluminum, Dissolved !00/Ll 
Chromium, Dissolved (00/Ll 
copper, Oissolved (00/Ll 
Th-228 (PCI/Ll 
U-234 ( PCI/Ll 
U-238 (PCI/Ll 

LABOUAL 

B 
B 
B 

RESULTS 

12.80 
2.60 
3.10 
0.81 
1.14 
0.91 

DATAQUAL 

2 Sigma 
Rad 

Count 
Unc.,rt. 

Background 
Criteria 

9.54 
2.35 
2.56 
0.80 
0.77 
0.68 

Concentration/ 
Criteria 

Ratio 

1.3 
1.1 
1.2 
1.0 
1.5 
1.3 

------------------------------ Location=New Property Group=Al1 STATION•0319 DATB_COL=OJ/21/94 ------------------------------

Analyte (unitsl 

Nitrite As Nitroge.n (MG/L) 
Selenium (00/t.l 

I..ABQUAL 

J 

RESULTS 

0.02 
3.60 

IlATAQUAL 

J 

2 Sigma 
Rad 

Count 
uncert. 

Backqround 
Criteria 

1.85 

Concentration/ 
Criteria 
Ratio 

1.9 

------------------------------ Location•New Property Group=All STATION•0320 DATB...COL-09/22/93 ------------------------------

Arut.1yte (unital I..ABQUAL RESULTS 

Aluminum, Dissolved (00/Ll B 17.70 

DATAQUAL 

2 Sigma 
Rad 

Count 
uru:ert. 

Jlackqround 
Criteria 

9.54 

Minimwll, average and maximum are based en the reported detection limit. 
Generated .by program ~t~ndempl9 on l2DI!C95 at 14:41 using dataset 111ndnew03. 

Mound Plant, ER Program 
Revision 0 

OUS New Property Remedial Investigation Report 

Concentration/ 
Criteria 

Ratio 

1.9 

Appendix B 
Page 8.2-2 

• 

• 

• 



• 

• 

• 

Mound New Property Investigation 2 
Summary for Seeps and Ground Water Compared to OU 9 Background 

Sample results exceeding background concentrations . 

------------------------------ Location=New Property Group=All STATION=0320 DATE_COL=09/22/93 -----------------------------
(continued) 

Analyte !units l 

Vanadium. Dissolved (UG/L) 
Am-241 ( PCIIL) 
Pu-239/240 (PCI/L) 
Th-230 (PCIIL) 

LABQUAL 

J 

RESULTS 

16.80 
0.15 
0.23 
0. 71 

DATAQUAL 

J 

2 Sigma 
Rad 

Count 
Uncert. 

Background 
Criteria 

15.80 
0.-12 
0.06 
0.28 

Concentration/ 
Criteria 

Ratio 

1.1 
1.2 
4.2 
2.6 

------------------------------ Location=New Property Group=All STATION=0320 DATE_COL=03/22/94 ------------------------------

Analyte (units) LABQUAL 

Beryllium (UG/L) 
Beryllium, Dissolved (UG/L) 

RESULTS 

0.54 
0.54 

DATAQUAL 

2 Sigma 
Rad 

Count 
Uncert. 

Background 
Criteria 

0.24 
0.22 

Concentration/ 
Criteria 

Ratio 

2.2 
2.4 

------------------------------ Location=New Property Group=All STATION=0344 DATE_COL=l0/14/93 ------------------------------

Analyte I units l 

Barium (UG/L) 
Iron (UG/L) 
Barium, Dissolved IUG/Ll 
Iron. Dissolved (UG/L) 
Nitrogen (MG/L) 
Pu-239/240 (PCI/L) 
Ra-226 (PCI/L) 
Th-230 ( PCI/L) 
Tritium (PCI/L) 

LABQUAL 

J 

J 

RESULTS DATAQUAL 

343.00 
4640.00 J 
348.00 

4620.00 J 
0.36 
0.21 
1.67 
0.87 

2150.00 

2 Sigma 
Rad Concentration/ 

Count Background Criteria 
uncert. Criteria Ratio 

315.01 1.1 
3777.95 1.2 

287.66 1.2 
3286.04 1.4 

0.33 1.1 
0.06 3.7 
1.02 1.6 
0.28 3.1 

1379.20 1.6 

------------------------------ Location=New Property Group=All STATION=0344 DATE_COL=03/24/94 ------------------------------

2 Sigma 
Rad 

Count Background 
Analyte !units) LABQUAL RESULTS DATAQUAL uncert . Criteria 

Ammonia (MG/L) 0.21 0.16 
Barium (UG/L) J 342.00 J 315.01 
Iron (UG/L) J 4170.00 J 3777.95 
Sodium (UG/L) 134000.00 105374.19 
Aluminum. Dissolved (UG/L) B 12.40 9.54 
Barium, Dissolved (UG/L) J 348.00 J 287.66 
Iron, Dissolved (UG/L) J 4220.00 J 3286.04 
Sodium, Dissolved IUG/L) 123000.00 96589.01 
Nitrogen !MG/Ll 0.34 0.33 
Tritium (PCI/L) 2400.00 1379.20 

Minimum, average and maximum are based on the reported detection limit. 
Generated by program mndcmpl9 on 12DEC95 at 14:41 using dataset mndnew03 . 

Mound Plant, ER Program 
Revision 0 

OUS New Property Remedial Investigation Report 

Concentration/ 
Criteria 

Ratio 

1.3 
1.1 
1.1 
1.3 
1.3 
1.2 
1.3 
1.3 
1.0 
1.7 
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Mound New Property Investigation 
Summary for Seeps and Ground Water Compared to OU 9 Background 

Sample results exceedinq background eoneentrationa. 

-------------~----------- ... ---- Location=New Property Grou.p=All STATION=03S3 DAT£_COL=09/16/93 ----------..- ... ------------------

2 Sigma 
Rad Concentration/ 

Count Background Criteria 
Analyte (units! LABOUAL RI!SUl.ll'S DATAQUAL Uncert. Criteria Ratio 

Al!aonia (MG/Ll 0.56 0.16 3.4 
Aluminum (UG/L) J 424.00 J 121.98 3.5 
Calcium (UG/Ll J 145000.00 J 123303 .13 1.2 
Magnesiwn (UG/L) J 53700.00 J 41401.84 1.3 
Vanadi\llD (UG/L) 23.60 18.13 1.3 
Aluminum. Dissolved (UG/Ll B 11.70 9.54 1.2 
Antimony, Dissolved (UG/Ll J 11.70 J 5.62 2.1 
Calcium. Dissolved (UG/Ll J 177000.00 J 119789.03 1.5 
Magnesium. Dissolved !UG/Ll J 54500.00 J 40005.42 1.4 
Vanadium, Dissolved (UG/Ll 21.20 15.80 1.3 

------------------------------ LOcation=New Property Group=All STATION=0353 OA~COL=04/12/94 ------------------------------

2 Sigma 
Rad Concentration/ 

count Background Criteria 
Analyte (units) LABOUAL RESULTS DATAQUAL uneert. Criteria Ratio 

Ca1ciUill !UG/L) J 129000.00 J 123303.13 l.O 
Magnesium (00/Ll J 45400.00 J 41401.84 1.1 
Aluminum, Dissolved (lJG/Ll B 19.70 9.54 2.1 
Calcium, Dissolved (UG/L) J 129000.00 J 119789.03 1.1 
Ma911esil.un. Dissolved (00/L) J 45500.00 J 40005.42 1.1 
Tritium (PCVL) 1860.00 1379.20 l.J 

------------------------------ Location=New Property Group:All STATION=0354 OATI!_COL=10/ll/93 ------------------------------

2 Sigma 
Rad Concentration/ 

Count Background criteria 
Analyte (unital LABQUAL RESULTS DATAQUAL Uncert. Criteria R4tio 

SUlfate (MG/L) 198.00 134.56 1.5 
Aluminum (UG/Ll 307.00 121.98 2.5 
Magnesium tUG/Ll J 50100.00 J 41401.84 1.2 
Antimony, Dissolved !UG/Ll 6.30 5.62 1.1 
Magnesium, Dissolved (00/L) J 50800.00 J 40005.42 1.3 
Organic Carbon (MG/Ll 3.20 1.80 1.8 

------------------------------ Location=New Property Group=Al1 STATIONa0354 DA~COL=Ol/23/94 ------------------------------

Analyte (units) 

Aluminum (UG/L) 
Magnesiwn (UG/L) 
Aluminum, Dissolved (UG/Lt 
BiSIIDlth, Dissolved (UG/Ll 
Magnesium, Dissolved !UG/L) 

B 
a 

RESULTS 

876.00 
47100.00 

11.50 
32.50 

48400.00 

DATAQUAL 

2 Sigma 
Rad 

Count 
uncert. 

Background 
Criteria 

121.98 
41401.84 

9.54 
16.44 

40005.42 

Minimum, average and maximum are based on the reported detection limit. 
Generated by program mndcmpl9 on 12DI!C95 at 14:41 usinq dataset mndnew03. 

Mound Plant, ER Program 
Revision 0 

OUS New Property Remedial Investigation Repon 

Concentration/ 
Criteria 

Ra.tio 

7.2 
1.1 
1.2 
2.0 
1.2 
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Mound New Property Investigation 
Summary for Seeps and Ground Water Compared to OU 9 Background 

Sample results exceeding backqround concentrations . 

Location=New Property Group=All STATION=0356 DATE_COL=09/25/93 ------------------------------

Analyte (units) 

Aluminum {UG/L) 
Aluminum, Dissolved (UG/L) 
Organic Carbon (MG/L) 
Pu-239/240 (PCI/L) 
U-238 (PCI/L) 

LABQUAL 

J 
B 

RESULTS 

180.00 
16.50 
1.90 
0.10 
0.74 

DATAQUAL 

J 

2 Sigma 
Rad 

Count 
uncert. 

Background 
Criteria 

121.98 
9.54 
1.80 
0.06 
0.68 

Concentration/ 
Criteria 

Ratio 

1.5 
1. 7 
1.1 
1.8 
1.1 

------------------------------ Location=New Property Group=All STATION=0356 DATE_COL=03/22/94 ------------------------------

Analyte (units) 

Beryllium {UG/L) 
Aluminum, Dissolved (UG/L) 
Beryllium, Dissolved (UG/L) 
Cadmium, Dissolved {UG/L) 
Tritium ( PCI/L) 
U-234 {PCI/L) 
U-238 (PCI/L) 

- B 
B 
B 
B 

RESULTS 

0.54 
15.10 

0.32 
0.84 

1430.00 
0.90 
o. 74 

DATAQUAL 

2 Sigma 
Rad 

Count 
uncert. 

Background 
Criteria 

0.24 
9.54 
0.22 
0.55 

1379.20 
0.77 
0.68 

Concentration/ 
Criteria 

Ratio 

2.2 
1.6 
1.4 
1.5 
1.0 
1.2 
1.1 

------------------------------ Location=New Property Group=All STATION•610 DATE_COL=03/29/94 -------------------------------

2 Sigma 
Rad Concentration/ 

Count Background Criteria 
Analyte (units) LABQUAL RESULTS DATAQUAL Uncert. Criteria Ratio 

Aluminum (UG/L) 302.00 J-D 121.98 2.5 
Calcium (UG/L) 128000.00 123303 .13 1.0 
Silver (UG/L) B 1.00 0.79 1.3 
Vanadium (UG/L) 28.10 18.13 1.5 
Alkalinity (MG/L) 280.00 
Organic Carbon (MG/Ll 4.50 J 1.80 2.5 

------------------------------ LocationaNew Property Group=All STATIONa614 DATB_C0La03/30/94 -------------------------------

2 Sigma 
Rad 

Count Backqround 
Analyte (units) LABQUAL RESULTS DATAQUAL Uncert. Criteria 

Aluminum {UG/Ll 3910.00 J-D 121.98 
Cobalt (UG/L) B 3.10 2.16 
Copper (UG/L) B 6.20 J-D 3.42 
Iron (UG/L) 6180.00 J-D 3777.95 
Silver (UG/L) B 1.40 0.79 
Vanadium (UG/Ll 29.30 18.13 
Alkalinity (MG/L) 227.00 
Or!lanic Carbon (MG/L) 3.50 J 1.80 
Suspended Solids (MG/L) 330.00 33.02 
Total Phosphorus (MG/L) 0.37 

Minimum, average and max~ are based on the reported detection limit. 
Generated by prO!Jram mndcmpl9 on l2DEC95 at 14:41 usin!J dataset mndnew03 . 

Mound Plant, ER Program 
Revision 0 

OUS New Property Remedial Investigation Report 

Concentration/ 
Criteria 

Ratio 

32.1 
1.4 
1.8 
1.6 
1.8 
1.6 

1.9 
10.0 
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Mound New Property Investigation 
Summary for Seeps and Ground Water Compared to OU 9 Background 

Sample results exceeding background concentrations. 

------------------------------ Location=New Property Group=All STATION=614 OATB_COL=OJ/30/94 ------------------------------
(continued) 

Analyte (units l 

1, 3, 5-Trinitrobenzene (UG/Ll 
1,3-Dinitrobenzene (UG/Ll 
PE'm (UG/Ll 
Ac-227 ( PCI/Ll 

LABQUAL RESULTS DATAQUAL 

1.80 
2.90 J-C-
2. 70 J-C-
0.22 J-D 

2 Sigma 
Rad Concentra-tion/ 

Count Background Criteria 
Uncert. Criteria Ratio 

0.65 2.8 
0.16 18.7 
0.50 5.4 

0.20 

------------------------------ Location=New Property Group=All STATION=617 DATE_COL=03/30/94 -------------------------------

Analyte (units l 

Chloride (MG/Ll 
Aluminum (UG/Ll 
Calcium (UG/Ll 
Magnesium (UG/Ll 
Silver (UG/Ll 
vanadium (UG/Ll 
Alkalinity (MG/L) 
Dissolved Solids (MG/Ll 
Organic Carbon (MG/Ll 
Trichloroethene (UG/Ll 
Am-241 (PCI/L) 

LABQUAL 

B 

RESULTS 

357.00 
727.00 

174000.00 
75500.00 

1. 70 
42.80 

298.00 
1130.00 

4.60 
8.00 
0.22 

DATAQUAL 

J-D 

J 

J-D 

2 Sigma 
Rad 

Count 
uncert. 

0.21 

Background 
Criteria 

248.46 
121.98 

123303 .13 
41401.84 

0.79 
18.13 

843 .04 
1.80 
0.60 
0.12 

Concentration/ 
Criteria 

Ratio 

1.4 
6.0 
1.4 
1.8 
2.2 
2.4 

1.3 
2.6 

13.3 
1.8 

------------------------------ Location=New Property Group=All STATION•618 DATE_COL=03/29/94 -------------------------------

Analyte (units) 

Chloride (MG/Ll 
Sulfate (MG/Ll 
Aluminum (UG/Ll 
Calcium (UG/Ll 
Magnesium (UG/Ll 
Sodium (UG/Ll 
Vanadium (UG/L) 
Alkalinity (MG/L) 
Dissolved Solids (MG/Ll 
Organic Carbon (MG/Ll 
PE'm (UG/Ll 
Sr-90 (PCI/Ll 
U-234 (PCI/L) 

LABQUAL RESULTS 

1026.00 
144.00 
472.00 

277000.00 
64400.00 

387000.00 
57.60 

285.00 
2350.00 

5.70 
3.40 
2.80 
0.96 

DATAQUAL 

J-H,C
J-D 

J 
J-C
J-L 

2 Sigma 
Rad 

Count 
uncert. 

1.30 
0.53 

Background 
Criteria 

248.46 
134.56 
121.98 

123303.13 
41401.84 

105374.19 
18.13 

843·: 04 
.1.80 
0.50 
0.97 
0. 77 

Minimum, average and max~ are based on the reported detection limit. 
Generated by program mndcmp19 on 12DEC95 at 14:41 using dataset mndnew03. 

Mound Plant, ER Program 
Revision 0 

OU5 New Property Remedial Investigation Report 

Concentration/ 
Criteria 

Ratio 

4.1 
1.1 
3.9 
2.2 
1.6 
3.7 
3.2 

2.8 
3.2 
6.8 
2.9 
1.2 
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Mound New Property Investigation 
Summary for Seeps and Ground Water Compared to OU 9 Background 

Sample results exceeding background concentrations . 

------------------------------ Location=New Property Group=All STATION•619 DATE_COL=03/30/94 -------------------------------

Analyte {units) LA.BQUAL 

Aluminum {UG/L) 
Copper {UG/L) B 
Vanadium {UG/L) 
Alkalinity {MG/L) 
Organic Carbon (MG/L) 
Suspended Solids {MG/L) 
Total Phosphorus (MG/L) 
PETN {UG/L) 
Ac-227 (PCI/L) 
Am-241 (PCI/L) 
Th-230 (PCI/LI 
U-234 IPCI/L) 

RESULTS OATAQUAL 

3040.00 J-D 
5. 70 J-D 

22.00 
177.00 

5.10 J 
139.00 

0.19 
11.00 J-C-

0.43 J-D 
0.40 J-D 
0.39 J-S 
0.80 

2 Sigma 
Rad 

Count 
Uncert. 

0.31 
0.35 
0.30 
0.48 

Background 
Criteria 

121.98 
3.42 

18.13 

1.80 
33.02 

0.50 

0.12 
0.28 
0.77 

Concentration/ 
Criteria 

Ratio 

24.9 
1.7 
1.2 

2.8 
4.2 

22.0 

3.2 
1.4 
1.0 

------------------------------ Location=New Property Group=All STATION•620 DATE_COL=03/30/94 -------------------------------

2 Sigma 
Rad Concentration/ 

Count Background Criteria 
Analyte (units) LA.BQUAL RESULTS OATAQUAL Uncert. Criteria Ratio 

Aluminum {UG/L) 5490.00 J-D 121.98 45.0 
Calcium {UG/L) 139000.00 123303 .13 1.1 
Cobalt (UG/L) B 3.40 2.16 1.6 
Copper (UG/L) 7.60 J-D 3.42 2.2 
Iron (UG/L) 7830.00 J-D 3777.95 2.1 
Silver {UG/L) B 1.00 0.79 1.3 
Vanadium {UG/L) 36.30 18.13 2.0 
Alkalinity (MG/L) 245.00 
Organic Carbon (MG/L) 2.20 J 1.80 1.2 
Suspended Solids (MG/L) 317.00 33.02 9.6 
Total Phosphorus (MG/L) 0.42 
PETN (UG/L) L60 J-C- 0.50 3.2 
U-234 (PCI/L) 0.96 0.49 0.77 1.2 

------------------------------ Location•New Property Group=All STATION=621 DATE_COL=03/30/94 -------------------------------

2 Sigma 
Rad 

Count Background 
Analyte (units) RESULTS OATAQUAL Uncert . Criteria 

Aluminum (UG/L) 254.00 J-D 121.98 
Vanadium (UG/L) 18.60 18.13 
Alkalinity (MG/L) 211.00 
Am-241 (PCI/L) 0.32 J-D 0.31 0.12 

Minimum, average and maximum are based on the reported detection limit. 
Generated by program mndcmp19 on 12DEC95 at 14:41 using dataset mndnew03 . 

Mound Plant, ER Program 
Revision 0 

OU5 New Property Remedial Investigation Report 

Concentration/ 
Criteria 

Ratio 

2.1 
1.0 

2.6 
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Mound New Property Investigation 
Summary for Seeps and Ground Water Compared to OU 9 Background 

Sample results exceeding background concentrations. 

------------------------------ Location=New Property Group=All STATION=623 DATE_COL=03/30/94 -------------------------------

Analyte (units) 

Chloride (MG/L) 
Aluminum (IJG/L) 
Calcium (UG/L) 
Sodium (IJG/L) 
Vanadium (IJG/L) 
Alkalinity (MG/L) 
Dissolved Solids (MG/L) 
Organic Carbon (MG/L) 
Am-241 (PCI/L) 
Th-230 (PCI/L) 

LABQUAL RESULTS 

363.00 
546.00 

142000.00 
130000.00 

35.60 
280.00 

1060.00 
2.30 
0.29 
0.48 

DATAQUAL 

J-D 

J 
J-D 
J-S 

2 Sigma 
Rad 

Count 
Uncert. 

0.24 
0.28 

Background 
Criteria 

248.46 
121.98 

123303 .13 
105374.19 

18.13 

843.04 
1.80 
0.12 
0.28 

Concentration/ 
Criteria 

Ratio 

1.5 
4.5 
1.2 
1.2 
2.0 

1.3 
1.3 
2.3 
1.7 

------------------------------ Location=New Property Group=All STATION=B401 DATE_COL=06/15/94 ------------------------------

Analyte (units) 

Aluminum (UG/L) 
Bismuth (IJG/L) 
Calcium (IJG/Ll 
Copper (IJG/L) 
rron (IJG/L) 
Lead (IJG/L) 
Lithium (IJG/L) 
Magnesium (IJG/L) 
Manganese (IJG/L) 
Molybdenum 1 llG /L) 
Potassium (UG/L) 
Vanadium (IJG/L) 
Zinc (IJG/L) 
Nitrogen IMG/L) 
Organic Carbon IMG/L) 
Organic Carbon IMG/L) 
Organic Carbon (MG/L) 
Organic Carbon !MG/L) 
SUSpended Solids (MG/L) 
Total Phosphorus (MG/L) 
Acrylonitrile (UG/L) 
Hexane IUG/L) 
Ra-226 ( PCI/L) 

LABQUAL 

E 

E* 
E 

EN 
EN 

J 
J 

RESULTS 

40200.00 
688.00 

703000.00 
160.00 

136000.00 
80.70 
70.10 

242000.00 
2190.00 

168.00 
10800.00 

84.40 
413.00 

0.37 
2.72 
2.78 
2.78 
2.70 

6170.00 
0.67 

25.00 
1.00 
1.22 

DATAQUAL 

J 

J 

J 
J 

J 
J 
J 

J 
J 
J 
J 

2 Sigma 
Rad 

Count 
Uncert. 

0.18 

Background 
Criteria 

121.98 
16.44 

123303.13 
3.42 

3777.95 
1.44 

50.28 
41401.84 

214.08 
6.36 

5381.30 
18.13 

100.15 
0.33 
1.80 
1.80 
1.80 
1.80 

33.02 

5.00 

1.02 

Concentration/ 
Criteria 

Ratio 

330 
41.9 
5. 7 

46.8 
36.0 
56.0 
1.4 
5.8 

10.2 
26.4 
2.0 
4. 7 
4.1 
1.1 
1.5 
1.5 
1.5 
1.5 
187 

5.0 

1.2 

------------------------------ Location=New Property Group=A11 STATION=B408 DATB_COL=06/20/94 ------------------------------

Ana1yte (units) 

Aluminum (UG/Ll 
Arsenic (IJG/Ll 
Barium IIJG/L) 
Bismuth (IJG/L) 

LABQUAL 

EN 

RESULTS DATAQUAL 

58800.00 
472.00 J 
552.00 J 

1460.00 J 

2 Sigma 
Rad 

Count Background . 
Uncert. Criteria 

121.98 
28.17 

315.01 
16.44 

Minimum, average and maximum are based on the reported detection l~t. 
Generated by progr!llll mndc:mp19 on 12DEC95 at 14:41 using dataset zmulnew03. 

Mound Plant, ER Program 
Revision 0 

OUS New Property Remedial Investigation Report 

Concentration/ 
Criteria 

Ratio 

482 
16.8 
1.8 

88.8 

Appendix B 
Page B.2-8 

• 

• 

• 



• 

• 

• 

Mound New Property Investigation 
Summary for Seeps and Ground Water Compared to OU 9 Background 

S~le results exceeding background concentrations . 

------------------------------ Location=New Property GroupliAll STATI0NaB408 DATE_COL=06/20/94 -----------------------------
(continued) 

Analyte (units) 

Calcium (UG/L) 
Chromium (UG/L) 
Cobalt (UG/L) 
Copper (UG/Ll 
Iron (UG/L) 
Lead (UG/L) 
Magnesium (UG/Ll 
Manganese (UG/Ll 
Mercury (UG/L) 
Nickel (UG/L) 
Potassium {UG/L) 
Vanadium (UG/L) 
Zinc (UG/L) 
Nitroqen (MG/L) 
Organic Carbon (MG/L) 
Organic Carbon (MG/L) 
Organic Carbon (MG/L) 
Organic Carbon (MG/L) 
Suspended Solids (MG/L) 
Am-241 ( PCI/L) 
Ra-226 (PCI/L) 
Th-230 ( PCI/L) 
Th-232 ( PCI/L) 
U-234 (PCI/L) 
U-235 (PCI/L) 
U-238 (PCI/L) 

LABQUAL 

N 
N 

E 

E* 
E 

EN 
EN 

RESULTS 

1760000.00 
164.00 
126.00 
485.00 

470000.00 
148.00 

462000.00 
7000.00 

0.40 
322.00 

13300.00 
138.00 

1140.00 
0.37 
2.96 
2.93 
2.74 
2.98 

19400.00 
0.47 
1.22 
0.43 
0.35 
0.94 
0.07 
1.12 

DATAQUAL 

J 
J 

J 

J 
J 

J 

J 
J 
J 

J 
J 
J 

J 

2 Sigma 
Rad 

Count 
Uncert. 

0.44 
0.19 
0.22 
0.20 
0.24 
0.07 
0.27 

Background 
Criteria 

123303 .13 
135.96 

2.16 
3.42 

3777.95 
1.44 

41401.84 
214.08 

0.05 
152.46 

5381.30 
18.13 

100.15 
0.33 
1.80 
1.80 
1.80 
1.80 

33.02 
0.12 
1.02 
0.28 
0.23 
0.77 
0.04 
0.68 

Concentration/ 
Criteria 

Ratio 

14.3 
1.2 

58.3 
142 
124 
103 

11.2 
32.7 

8.0 
2.1 
2.5 
7.6 

11.4 
1.1 
1.6 
1.6 
1.5 
1.7 
588 
3.8 
1.2 
1.6 
1.5 
1.2 
1.8 
1.6 

------------------------------ Location=New Property Group=All STATION=W399 DATE_COL=08/29/94 ------------------------------

Analyte (units) 

Chloride (MG/L) 
Fluoride (MG/L) 
Sulfate (MG/L) 
Aluminum (UG/L) 
Antimony (UG/L) 
Chromium (UG/L) 
Cobalt (UG/L) 
Copper (UG/L) 
Magnesium (UG/Ll 
Manganese (UG/L) 
Nickel (UG/L) 
Potassium (UG/L) 
Sodium (UG/L) 
Thallium (UG/L) 
Zinc (UG/L) 
Suspended Solids (MG/L) 
Ra-226 (PCI/L) 
U-234 (PCI/L) 
U-235 (PCX/L) 

LABQUAL 

E 
B 

B 
B 

B 
E 

RESULTS 

488.00 
1.04 

399.00 
1130.00 

2.30 
309.00 

8.30 
8.30 

63200.00 
220.00 
394.00 

65000.00 
423000.00 

3.60 
109.00 
138.00 

1.08 
3.23 
0.36 

DATAQUAL 

J 

J 

J 
J 
J 

2 Sigma 
Rad 

Count 
uncert. 

0.21 
0.62 
0.19 

Background 
Criteria 

248.46 
0.41 

134.56 
121.98 

0.54 
135.96 
- 2.16 

3.42 
41401.84 

214.08 
152.46 

5381.30 
105374.19 

1.10 
100.15 
33.02 
1.02 
0.77 
0.04 

Minimum, average and max~ are based on the reported detection limit. 
Generated by program amdcmpl9 on 12DEC95 at 14:41 using dataset amdnew03 . 

Mound Plant. ER Program 
Revision 0 

OU5 New Property Remedial Investigation Report 

Concentration/ 
Criteria 

Ratio 

2.0 
2.5 
3.0 
9.3 
4.3 
2.3 
3.8 
2.4 
1.5 
1.0 
2.6 

12.1 
4.0 
3.3 
1.1 
4.2 
1.1 
4.2 
9.5 
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Mound New Properey Lnveatiqacion 
s._ry for Seeps and Ground Water Compared to 00 !1 Bacltqround 

Sample results exeettdi.nq backqround concentration.a . 

... ----------------------------- t.oeat.ion•New Property Group•A.l.l STATIOH•W3'9 DAT!_COL•08/l9/9' -------------------·----------
(continued) 

2 SiQlll& 
Rad Concentration/ 

Count Sackqround Criteria 
Analyte (units I [.AIIQUAL R.ZSULTS DATAQUAL Unea:r:e. Criteria Ratio 

u-na !PCI/Ll 1.02 J 0.33 0. 68 1.5 

-------------------------·---- t.ocationcNev Property Group•All STATION•W400 OATI!_COL•07/l4/94 ------------------------------

Analyte !unital 

Aluminum IUG/Ll 
Si.omucb IUG/Ll 
Calcium (UG/Ll 
CObalt IUG/Ll 
Copper (UG/LI 
Iron (UG/Ll 
Lead IUG/LI 
Kaqnesium IUG/Ll 
Manganese IUG/Ll 
Pot:aasium IUG/Ll 
Zinc IUG/LI 
Alkalinity (IIG/LI 
Organic Carbon IIIG/LI 
Organic Carbon IIIG/LI 
Organic Carbon IIIG/LI 
Organic Carbon IIIG/Ll 
Suspended Solids IIIG/t.l 
Total Phosphorus IIIG/LI 
2,4,5-Trinitrotoluene IUG/Ll 
Am-241 I PCI/Ll 
U-235 !PCI/t.) 

LAIIQUAL 

• s 

B 
B 
B 

J 

R.ZSULTS 

4810 .oo 
193.00 

420000.00 
5.90 

25.90 
4950.00 

8.50 
85100.00 

1010.00 
7550.00 

251.00 
247.00 

l.14 
l.ll 
l.U 
l.OO 

4&80.00 
0.33 
0. 75 
0.27 
o.u 

J 

J 
J 
J 
J 

J 

J 

2 SiQlll& 
Rad 

Count 
Unc:ert. 

0.25 
0.14 

Bacltqround 
Critl!ria 

121.98 
u.u 

123303 .ll 
2.1& 
l.42 

3777.95 
l.U 

41401.84 
214.08 

5381.30 
100.15 

1.80 
1.80 
1.80 
1.80 

l3 .02 

0.55 
o.u 
0.04 

Con.c:entraeion/ 
Criteria 

Ratio 

39.4 
11.7 
). 4 
3.2 
1.9 
1.3 
5.9 
2.1 
4.7 
1.4 
2.& 

1.1 
1. 8 
1.7 
1.7 
142 

1.2 
2.2 
].7 

------------------------------ t.ocaeion•N- Property Group•All STATION.W402 OATI!_COt,.07/20/94 ------------------------------

Analyte (unital 

Aluminum IUG/LI 
8i.omucb IUG/t.l 
Calcium (UG/t.l 
Cobalt: !UG/t.l 
Iron IUG/Ll 
Lead IUG/Ll 
Kaqnesium IUG/t.l 
Manganese IUG/t.l 
Pota•siWD (UG/LI 
Alkalinity IIIG/t.l 
Dissolved Solids (!!GIL) 
Organic Carbon (IIG/t.l 
Organic Carbon IIIG/t.l 
SWipended Solids IMG/t.l 

8 

8 

! 
! 
I! 

R.ZSULTS 

9950.00 
147.00 

179000.00 
7.00 

10300.00 
5.00 

55500.00 
317.00 

7410.00 
312.00 
908.00 

2.00 
1.81 

47.00 

J 
J 
J 
J 

2 SiQlll& 
Rad 

Count: 
tlnc:ere. 

8acltqround 
Cric.eria 

ll1.98 
1&.44 

123303 .13 
2.15 

3177.95 
1.44 

4U01.84 
214.08 

5381.30 

UJ .04 
1.80 
1.80 

33.02 

Minimum. averaqe ~ maximwD are baaed on the reporeed detection limit. 
Generated by proqrUl mndcmpl9 on 12DI!C95 at 14:41 Wlinl;l dataset mndn-a3. 

Mound Plant, ER Program 
Revision 0 

OU5 New Property Remedial Investigation Report 

Concentration/ 
Criteria 

Ratio 

81.& 
8.9 
1.5 
].2 
2.7 
,,2 
1.3 
1.5 
1.4 

1.1 
1.1 
1.0 
1.4 
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l!owld N'ew Properey Inv.o•c:iqaticm 10 
s.-ry for Seepe and Cround Wat:er c_..re<l eo Of1 9 hekqrcound 

Sample reaulea axcaedin<;J baekqround concenerationa • 

··••••••••••••·······-····•··· Loc:ation•N'ew Property Croup•.Ul STATXON.W402 OATI!_COt.-07/20/94 •••••••••••••••••••••••••••••· 

llnalyte (units! 

Total Phosphorua 
Am-241 IPCI/t.l 
Triti""' IPCI/t.) 
U·ll4 (PCI/t.l 
u-235 IPCX/t.l 

Arut.lyte I units I 

-.1......tn ..... (00/1.1 
Sismuch 100/t.l 
Calciwo IUG/1.1 
Cobale !UG/1.1 
Iron IUG/t.l 
t.aad it:G/t.l 
t.ii:JtiWil IUGILI 
lla<;~nesi""' IUG/LI 
llanqanese 1 UG/Ll 
Potaaaiwo IUG/Ll 

U!G/t.l 

Vanadium (00/L) 
Alxalinity IHG/Ll 
Dis•olv.od solida IHG/Ll 
N'itroqen (HG/Ll 
OJ:~Janic CarbOn (HG/t.l 
Orqanic Carbon (HG/t.l 
Orqanic Carbon IHGILI 
OJ:If&nic Carbon (HG/LI 
Suspended. solids IHG/LI 
Total Pboaphorua IHG/LI 
1.2-Dicbloroechene (00/t.l 
Tric:bloroechene (UC/LI 
T'll·lJO IPCX/LI 
T'II•Zl2 (PCJ:/Ll 

t.AilQUAL 

!.AIIQUAL 

I 

s 

2: 
2: 
! 
8 

J 

I continued! 

IU!Sll!.TS 

o.u 
O.ll 

1673.30 
0.91 
0.15 

IU!Sll!.TS 

31500.00 
264.00 

255000.00 
18.20 

llSOO.OO 
i. 70 

lJ2.00 
81900.00 
1120.00 

28400.00 
2!1.10 

JJS. 00 
1100.00 

0.80 
2.15 
2.J2 
:Z.J:Z 
2.34 

97.00 
1).24 
4.00 
s.oo 
1.17 
o.n 

DATAQ!.I1.!. 

J 

J 

J 

J 

J 
J 
J 

J 

J 

J 
J 

Z S.i.c;ma 
Rad 

c"""t 
uncare~ 

0.09 
393.00 

O.ll 
O.lJ 

2 Sic;ma 
Rad 

Coune 
Unc:ert. 

0.47 
0.27 

Backqrcound 
Cl:'iteria 

O.ll 
ll79 .20 

0. 77 
0.04 

Bac:kqround 
Criteria 

121.U 
16.U 

123303.13 
2.16 

3717.95 
LU 

SO.l8 
41401.84 

214.08 
SJ81.JO 

18.13 

843.04 
0.33 
1.80 
1.80 
1.80 
1.80 

ll.02 

0.50 
0.60 
0.28 
O.ll 

Minimum, averaqe and maximum are baaed on the l"IIPOt't!ed det.eet:ion. lialit. ~ 
G""eraeed. l>y proqruo lllnC!clllpl.9 on l2D!C'5 ae U: 41 Wfin;J d&taaec: mndnewOl • 

Mound Plant. ER Program 
Revision 0 

OUS New Property Remedial Investigation Report 

Concentration/ 
Criteria 

Ratio 

1.0 
1.2 
1.2 
J.;J 

eoncenc.rationl 
Criteria 
bt.io 

258 
15.1 
2.1 

'·' LJ 
4.6 
l.f 
2.0 
5.2 
5 .J 
1.6 

l.J 
2.4 
1.2 
1.3 
1. J 
1.3 
2.9 

8.0 
ll.l 
4.2 
1.7 
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J 
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~ a. 
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,g 
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~:g 
~5. 
t:l:l >e· 
wt:l:l 
NW 

Media Location 

Soil New Property 
Soil New Property 
Soil New Property 
Soil New Property 
Soil New Property 
Soil New Property 
soil New Property 
Soil New Property 
Soil New Property 

Media Location 

Soil New Property 
Soil New Property 
Soil New Property 

Media Location 

Soil New Property 
Soil New Property 
Soil New Property 
Soil New Property 
Soil New Property 

• 

Group 

Above 2 feet 
Above 2 feet 
Above 2 feet 
Above 2 feet 
Above 2 feet 
Above 2 feet 
Above 2 feet 
Above 2 feet 
Below 2 feet 

Group 

Above 2 feet 
Above 2 feet 
Above 2 feet 

Mound New Property Investigation 
Comparison of Soil Results with OU 9 Background Criteria 

Sample results exceeding background concentrations. · 

Analysis Type=Anions Analyte (units)=Chloride (MG/KG) 

STATION Depth(Ft.) LAB QUAL RESULTS DATAQUAL 

AK 1.5-2.0 1180.00 = 
8398 0.0-0.5 320.00 J 
8401 0.0-0.5 183.00 J 
SD02 0.0-0.5 237.00 J 
SD03 0.0-0.5 183.00 J 
SD04 0.0-0.5 350.00 J 
SD14 0.0-0.5 119.00 = 
W411 0.0-0.5 524.00 J 
B403 4.5-7.0 176.00 J 

Analysis Type=Anions Analyte (units)=Fluoride (MG/KG) 

STATION Depth(Ft.) LAB QUAL RESULTS DATAQUAL 

SD04 0.0-0.5 13.10 J 
W400 0.0-0.5 7.13 J 
W411 0.0-0.5 20.50 J 

2 Sigma 
Rad Concentration/ 

count Background Criteria 
uncert. Criteria Ratio 

107.00 11.0 
107.00 3.0 
107.00 1.7 
107.00 2.2 
107.00 1.7 
107.00 3.3 
107.00 1.1 
107.00 4.9 
107.00 1.6 

2 Sigma 
Rad Concentration/ 

Count Background Criteria 
Uncert. Criteria Ratio 

6.70 2.0 
6.70 1.1 
6.70 3.1 

Analysis Type=Anions Analyte (units)=Nitrate-Nitrite-N (MG/KG) -----------------------------------------------------

2 Sigma 
Rad Concentration/ 

Count Background Criteria 
Group STATION Depth(Ft.) LAB QUAL RESULTS DATAQUAL Uncert. Criteria Ratio 

Above 2 feet SDOl 0.0-0.5 65.70 J 26.00 2.5 
Above 2 feet SD03 0.0-0.5 9170.00 J 26.00 353 
Above 2 feet SD21 0.0-0.5 10500.00 J 26.00 404 
Above 2 feet SD24 0.0-0.5 48.70 J 26.00 1.9 
Above 2 feet SD26 0.0-0.5 4900.00 J 26.00 188 

Minimum, average and maximum are based on the reported detection limit. 
Generated by program mndcmpl4 on 18SEP95 at 17:30 using datasets mndnew02. 

• • 
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Mound New Property Investigation 

Comparison of Soil Results with OU 9 Background Criteria 
Sample results exceeding background concentrations. 

---------------------------------------------------------- Analysis Type=Anions Analyte lunits)=Sulfate (MG/KGI 

2 Sigma 
Rad Concentration/ 

Count Background Criteria 
Media Location Group STATION Oepth(Ft.) LABQUAL RESULTS OATAQUAL Uncert. Criteria Ratio 

Soil New Property Above 2 feet B398 0.0-0.5 1370.00 = 150.00 9.1 
Soil New Property Above 2 feet B401 0.0-0.5 356.00 J 150.00 2.4 
Soil New Property Above 2 feet B403 0.0-0.5 362.00 J 150.00 2.4 
Soil New Property Above 2 feet B405 0.0-0.5 359.00 = 150.00 2.4 
Soil New Property Above 2 feet B406 0.2-0.7 795.00 = 150.00 5.3 
Soil New Property Above 2 feet B407 0.0-0.5 328.00 J 150.00 2.2 
Soil New Property Above 2 feet B408 0.0-0.5 296.00 J 150.00 2.0 
Soil New Property Above 2 feet B409 0.0-0.5 331.00 J 150.00 2.2 
Soil New Property Above 2 feet S002 0.0-0.5 734.00 J 150.00 4.9 
Soil New Property Above 2 feet S004 0.0-0.5 s4o. o·o J 150.00 3.6 
Soil New Property Above 2 feet SODS 0.0-0.5 215.00 J 150.00 1.4 
Soil New Property Above 2 feet S006 0.0-0.5 403.00 J 150.00 2.7 
Soil New Property Above 2 feet S007 0.0-0.5 553.00 J 150.00 3.7 
Soil New Property Above 2 feet S008 0.0-0.5 637.00 J 150.00 4.2 
Soil New Property Above 2 feet SOlO 0.0-0.5 345.00 J 150.00 2.3 
Soil New Property Above 2 feet SDll 0.0-0.5 264.00 J 150.00 1.8 
Soil New Property Above 2 feet S012 0.0-0.5 418.00 J 150.00 2.8 
Soil New Property Above 2 feet S013 0.0-0.5 277.00 J 150.00 1.8 
Soil New Property Above 2 feet SOU 0.0-0.5 1150.00 J 150.00 7.7 
Soil New Property Above 2 feet SOlS 0.0-0.5 215.00 J 150.00 1.4 
Soil New Property Above 2 feet SD23 0.0-0.5 3 31.00 J 150.00 2.2 
Soil New Property Above 2 feet S024 0.0-0.5 167.00 J 150.00 1.1 
Soil New Property Above 2 feet S025 0.0-0.5 293.00 J 150.00 2.0 
Soil New Property Above 2 feet S027 0.0-0.5 225.00 J 150.00 1.5 
Soil New Property Above 2 feet W400 0.0-0.5 891.00 J 150.00 5.9 
Soil New Property Above 2 feet W402 0.0-0.5 165.00 J 150.00 1.1 
Soil New Property Above 2 feet W411 0.0-0.5 1910.00 J 150.00 12.7 
Soil New Property Below 2 feet B403 4.5-7.0 248.00 J 150.00 1.7 
Soil New Property Below 2 feet B404 4.0-8.0 921.00 J 150.00 6.1 
Soil New Property Below 2 feet B405 5.0-11.0 ))0. 00 = 150.00 2.2 
Soil New Property Below 2 feet B407 10.0-15.0 208.00 J 150.00 1.4 
Soil New Property Below 2 feet B409 9.0-13.0 187.00 J 150.00 1.2 
Soil New Property Below 2 feet W402 24.0-26.0 480.00 J 150.00 3.2 

Minimum, average and maximum are based on the reported detection limi~. 
Generated by program mndcmp14 on 18SEP95 at 17:30 using datasets mndnew02. 
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Hound New Property Investigation 
Comparison of Soil Results with au 9 Background Criteria 

Sample results exceeding background concentrations. 

--------------------------------------------------------- Analysis Type=Hetals Analyte (units)=Aluminum (HG/KG) 

2 Sigma 
Rad Concentration/ 

Count Background Criteria 
Media Location Group STATION Depth(Ft.) LAB QUAL RESULTS DATAQUAL Uncert. Criteria Ratio 

soil New Property Above 2 feet AH 1.5-2.0 21500.00 = 19000.00 1.1 
Soil New Property Above 2 feet AK 1.5-2.0 20000.00 = 19000.00 1.1 
Soil New Property Above 2 feet B403 0.0-0.5 19200.00 = 19000.00 1.0 
Soil New Property Above 2 feet B409 0.0-0.5 21400.00 = 19000.00 1.1 
Soil New Property Above 2 feet SD01 0.0-0.5 23000.00 J 19000.00 1.2 
Soil New Property Above 2 feet SD04 0.0-0.5 . 19800.00 J 19000.00 1.0 
Soil New Property Above 2 feet SD26 0.0-0.5 19100.00 J 19000.00 1.0 

---------------------------------------------------------Analysis Type=Hetals Analyte (units)=Antimony (HG/KG) 

2 Sigma 
Rad Concentration/ 

Count Background Criteria 
Media Location Group STATION Depth(Ft.) LABQUAL RESULTS DATAQUAL Uncert. Criteria Ratio 

Soil New Property Above 2 feet SD06 0.0-0.5 N* 3.00 J 0.45 6.7 
Soil New Property Above 2 feet SD07 0.0-0.5 N* 1.90 J 0.45 4.2 
Soil New Property Above 2 feet SD09 0.0-0.5 BN 1.30 J 0.45 2.9 
Soil New Property Above 2 feet SD12 0.0-0.5 N* 2.50 J 0.45 5.6 
Soil New Property Above 2 feet SD13 0.0-0.5 N* 2.90 J 0. 45 6.4 
Soil New Property Above 2 feet SD14 0.0-0.5 N* 2. 50 J 0.45 5.6 
Soil New Property Above 2 feet SD15 0.0-0.5 N* 2.60 J 0.45 5.8 
Soil New Property Above 2 feet W400 0.0-0.5 N* 2.00 J 0.45 4.4 
Soil New Property Above 2 feet W402 0.0-0.5 N* 3.30 J 0.45 7.3 
Soil New Property Below 2 feet B403 4.5-7.0 N* 2.90 J 0.45 6.4 
Soil New Property Below 2 feet B404 4.0-8.0 N* 2.90 J 0.45 6.4 
Soil New Property Below 2 feet B406 43.0-48.5 BN 1. 80 J 0.45 4.0 
Soil New Property Below 2 feet B407 10.0-15.0 BN 1. 80 J 0.45 4.0 
Soil New Property Below 2 feet B409 9.0-13.0 N* 2.60 J 0.45 5.8 
Soil New Property Below 2 feet W400 27.0-31.0 N* 2.90 J 0.45 6.4 
Soil New Property Below 2 feet W402 24.0-26.0 N* 2.30 J 0.45 5.1 

Minimum, average and maximum are based on the reported detection limit. 
Generated by program mndcmp14 on 18SEP95 at 17:30 using datasets mndnew02. 
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• • 
Mound New Property Investigation 

Comparison of Soil Results with ou 9 Background Criteria 
Sample results exceeding background concentrations. 

---------------------------------------------------------- Analysis Type=Metals Analyte (units)=Arsenic (MG/KG) 

Media Location Group 

Soil New Property Above 2 feet 
Soil New Property Above 2 feet 
soil New Property Above 2 feet 
Soil New Property Above 2 feet 
Soil New Property Above 2 feet 
Soil New Property Above 2 feet 
Soil New Property Above 2 feet 
Soil New Property Above 2 feet 
Soil New Property Above 2 feet 
Soil New Property Above 2 feet 

STATION Depth(Ft.) 

AH 0.0-0.5 
AH 1.5-2.0 
1\J 0.0-0.5 
B406 0.2-0.7 
CJ 0.0-0.5 
CK 0.0-0.5 
NPS3 0.0-1.0 
SD03 0.0-0.5 
SD04 0.0-0.5 
SD09 0.0-0.5 

LAB QUAL 

N 

RESULTS 

8.70 
15.80 

8.70 
11.80 
11.00 
10.90 
10.00 
10.50 
9.60 

17.10 

DATAQUAL 

J 

J 

2 Sigma 
Rad 

Count 
Uncert. 

Background 
Criteria 

8.60 
8.60 
8.60 
8.60 
8.60 
8.60 
8.60 
8.60 
8.60 
8.60 

• 

Concentration/ 
Criteria 

Ratio 

1.0 
1.8 
1.0 
1.4 
1.3 
1.3 
1.2 
1.2 
1.1 
2.0 

Analysis Type=Metals Analyte (units)=Bismuth (MG/KG) ----------------------------------------------------------
2 Sigma 

Rad Concentration/ 
Count Background Criteria 

Media Location Group STATION Depth(Ft.) LABQUAL RESULTS DATAQUAL uncert. Criteria Ratio 

Soil New Property Above 2 feet CJ 0.0-0.5 40.20 = 39.00 1.0 
Soil New Property Above 2 feet CJ 1.5-2.0 70.40 = 39.00 1.8 
Soil New Property Above 2 feet CK 0.0-0.5 54.40 = 39.00 1.4 
Soil New Property Above 2 teet CK 1.5-2.0 69.50 = 39.00 1.8 
Soil New Property Above 2 feet SD09 0.0-0.5 61.50 = 39.00 1.6 
Soil New Property Above 2 feet SD16 0.0-0.5 43.90 = 39.00 1.1 
Soil New Property Above 2 feet SD17 0.0-0.5 46.60 = 39.00 1.2 
Soil New Property Above 2 feet SD18 0.0-0.5 43.50 = 39.00 1.1 
Soil New Property Below 2 feet B401 24.0-30.0 66.90 = 39.00 1.7 
Soil New Property Below 2 feet B406 43.0-48.5 69.10 = 39.00 1.8 
Soil New Property Below 2 feet B408 37.0-42.0 57.20 = 39.00 1.5 

Minimum, average and maximum are based on the reported detection limit. 
Generated by program mndcmp14 on 18SEP95 at 17:30 using datasets mndnew02. 
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Mound New Property Investigation 
Comparison of Soil Results with OU 9 Background Criteria 

Sample results exceeding background concentrations. 

----------------------------------------------------------Analysis Type=Metals Analyte (units)=Cadmium (MG/KG) 

Media Location Group 

Soil New Property Above 2 feet 

STATION Depth(Ft.) 

SD09 0.0-0.5 

LABQUAL RESULTS 

5.00 

DATAQUAL 

J 

---------------------------------------------------------- Analysis Type=Metals Analyte (units)=Cerium (MG/KG) 

Media Location Group STATION Depth(Ft.) LAB QUAL RESULTS DATAQUAL 

Sail New Property Above 2 feet S009 0.0-0.5 B 23.60 
Soil New Property Above 2 feet SOlO 0.0-0.5 B 44.20 
Soil New Property Above 2 feet sou 0.0-0.5 B 32.70 
Soil New Property Above 2 feet SD23 0.0-0.5 50.90 
Soil New Property Above 2 feet SD24 0.0-0.5 B 40.90 
Soil New Property Above 2 feet SD25 0.0-0.5 B 40.40 
Soil New Property Above 2 feet SD27 0.0-0.5 B 48.40 

--------------------------------------------------------- Analysis Type=Metals Analyte (unitsl=Chromium (MG/KGl 

Media Location Group STATION Oepth(Ft.) LAB QUAL RESULTS OATAQUAL 

Soil New Property Above 2 feet AH 1.5-2.0 29.60 
Soil New Property Above 2 feet AK 0.0-0.5 22.90 
Soil New Property Above 2 feet AK 1.5-2.0 24.20 
Sail New Property Above 2 feet B409 0.0-0.5 22.50 
Soil New Property Above 2 feet CJ 0.0-0.5 21.60 
Soil New Property Above 2 feet SDOl 0.0-0.5 23.50 
Soil New Property Above 2 feet SD04 0.0-0.5 21.50 J 
Soil New Property Above 2 feet SD26 0.0-0.5 21.30 

2 Sigma 
Rad 

Count 
Uncert. 

2 Sigma 
Rad 

Count 
Uncert. 

2 Sigma 
Rad 

Count 
Uncert. 

Minimum, average and maximum are based on the reported detection limit. 
Generated by program mndcmpl4 on 18SEP95 at 17:30 using datasets mndnew02. 

• • 

Background 
Criteria 

2.10 

Background 
Criteria 

Background 
Criteria 

20.00 
20.00 
20.00 
20.00 
20.00 
20.00 
20.00 
20.00 

Concentration/ 
Criteria 

Ratio 

2.4 

Concentration/ 
Criteria 

Ratio 

Concentration/ 
Criteria 

Ratio 

1.5 
1.1 
1.2 
1.1 
1.1 
1.2 
1.1 
1.1 

• 
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Hound New Property Investigation 

Comparison of Soil Results with OU 9 Background Criteria 
Sample results exceeding background concentrations. 

• 
~ ---------------------------------------------------------- Analysis Type=Hetals Analyte (units)=Copper (HG/KGI -----------------------------------------------------------
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2 Sigma 
Rad Concentration/ 

Count Background Criteria 
Media Location Group STATION Depth(Ft.) LABQUAL RESULTS DATAQUAL Uncert. Criteria Ratio 

Soil New Property Above 2 feet AH 1.5-2.0 33.10 = 26.00 1.3 
Soil New Property Above 2 feet CJ 0.0-0.5 . 21.00 J 26.00 1.0 
Soil New Property Above 2 feet CK 0.0-0.5 . 28.60 J 26.00 1.1 
soil New Property Above 2 feet SD09 0.0-0.5 27. so J 26.00 1.1 

Analysis Type=Hetals Analyte (unitsi=Iron (HG/KG) 

2 Sigma 
Rad Concentration/ 

Count Background Criteria 
Media Location Group STATION Depth(Ft.) LABQUAL RESULTS DATAQUAL Uncert. Criteria Ratio 

Soil New Property Above 2 feet AH 1.5-2.0 43600.00 = 35000.00 1.2 
Soil New Property Above 2 feet SD09 0.0-0.5 40500.00 = 35000.00 1.2 

-----------------------------------------------------------Analysis Type=Metals Analyte (unitsi=Lead (HG/KGI ------------------------------------------------------------

Media Location Group STATION 

Soil New Property Above 2 feet SD09 

Depth(Ft.) LAB QUAL RESULTS 

0.0-0.5 255.00 

DATAQUAL 

J 

2 Sigma 
Rad 

Count 
Uncert. 

---------------------------------------------------------- Analysis Type=Hetals Analyte (unitsi=Lithium (HG/KGI 

2 Sigma 
Rad 

Count 
Media Location Group STATION Depth(Ft.) LAB QUAL RESULTS DATAQUAL Uncert. 

Soil New Property Above 2 feet B409 0.0-0.5 27.30 = 
Soil New Property Above 2 feet SDOl 0.0-0.5 26.90 = 
Soil New Property Below 2 feet B403 4.5-7.0 33.00 = 
Soil New Property Below 2 feet B409 9.0-13.0 41.40 = 

Minimum, average and maximum are based on the reported detection limit. 
Generated by program mndcmpl4 on 18SEP95 at 17:30 using datasets mndnew02. 

• 

Background 
Criteria 

48.00 

Background 
Criteria 

26.00 
26.00 
26.00 
26.00 

Concentration/ 
Criteria 

Ratio 

5.3 

Concentration/ 
Criteria 

Ratio 

1.1 
1.0 
1.3 
1.6 
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Mound New Property Investigation 
Comparison of Soil Results with OU 9 Background Criteria 

Sample results exceeding background concentrations. 

--------------------------------------------------------- Analysis Type;Metals Analyte (units);Magnesium (MG/~G) 

Media Location Group STATION Depth(Ft.) LABQUAL RESULTS DATAQUAL 

Soil New Property Above 2 feet CJ 1.5-2.0 . 43100.00 ; 

Soil New Property Above 2 feet CK 1.5-2.0 . 44100.00 ; 

Soil New Property Above 2 feet NPSl 0.0-1.0 52400.00 ; 

Soil New Property Above 2 feet NPS5 0.0-1.0 40600.00 ; 

Soil New Property Below 2 feet B404 4.0-8.0 56500.00 ; 

Soil New Property Below 2 feet W400 27 0 0-31.0 40900.00 ; 

Soil New Property Below 2 feet W402 24.0-26.0 40300.00 ; 

---------------------------------------------------------Analysis Type;Metals Analyte (units);Manganese (MG/KG) 

Media Location Group 

Soil New Property Above 2 feet 

STATION 

SD09 

Depth(Ft.) 

0.0-0.5 

LAB QUAL RESULTS 

5240.00 

DATAQUAL 

J 

,----------------------------------------------------------Analysis Type;Metals Analyte (units);Mercury (MG/KG) 

Media Location 

Soil New Property 

Group 

Above 2 feet 

STATION 

NPS6 

Depth(Ft.) 

0.0-1.0 

LAB QUAL 

N* 

RESULTS 

0.42 

DATAQUAL 

J 

--------------------------------------------------------- Analysis Type;Metals Analyte (units);Neodymium (MG/KG) 

Media 

Soil 
Soil 

Location 

New Property 
New Property 

Group 

Above 2 feet 
Above 2 feet 

STATION 

SD09 
SOlO 

Depth(Ft.) 

0.0-0.5 
0.0-0.5 

LAB QUAL 

B 
B 

RESULTS 

20.30 
23.10 

DATAQUAL 

2 Sigma 
Rad 

Count 
Uncert. 

2 Sigma 
Rad 

Count 
Uncert. 

2 Sigma 
Rad 

Count. 
Uncert. 

2 Sigma 
Rad 

Count 
Uncert. 

Minimum, average and maximum are based on the reported detection limit. 
Generated by program mndcmpl4 on 18SEP95 at 17:30 using datasets mndnew02. 

,. • 

Background 
Criteria 

40000.00 
40000.00 
40000.00 
40000.00 
40000.00 
40000.00 
40000.00 

Background 
Criteria 

1400.00 

Background 
Criteria 

0.15 

Background 
Criteria 

Concentration/ 
Criteria 

Ratio 

1.1 
1.1 
1.3 
1.0 
1.4 
1.0 
1.0 

Concentration/ 
Criteria 

Ratio 

3.7 

Concentration/ 
Criteria 

Ratio 

2.8 

Concentration/ 
Criteria 

Ratio 

• 
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Mound New Property Investigation 

Comparison of Soil Results with ou 9 Background Criteria 
Sample results exceeding background concentrations. 

• 
---------------------------------------------------------Analysis Type=Metals Analyte (unitsi=Neodymium (MG/KGI --------------------------------------------------------

(continuedl 

2 Sigma 
Rad Concentration/ 

Count Background Criteria 
Media Location Group STATION Depth(Ft.l LABQUAL RESULTS DATAQUAL Uncert. Criteria Ratio 

Soil New Property Above 2 feet SDll 0.0-0.5 B 23.40 
Soil New Property Above 2 feet SD23 0.0-0.5 B 33.40 
soil New Property, Above 2 feet SD24 0.0-0.5 B 16.50 
Soil New Property Above 2 feet SD21 0.0-0.5 B 28.70 

C: ---------------------------------------------------------- Analysis Type=Meta1s Analyte (unitsi=Nickel (MG/KGI 
~ 
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Media Location Group STATION Depth(Ft.l 

Soil New Property Above 2 feet AH 1.5-2.0 

LABQUAL RESULTS DATAQUAL 

41.90 

2 Sigma 
Rad 

Count 
Uncert. 

Background 
Criteria 

32.00 

Concentration/ 
Criteria 

Ratio 

1.3 

---------------------------------------------------------Analysis Type=Meta1s Ana1yte (unitsi=Potassium (MG/KGI ---------------------------------------------------------

2 Sigma 
Rad Concentration/ 

Count Background Criteria 
Media Location Group STATION Depth(Ft.l LABQUAL RESULTS DATAQUAL Uncert. Criteria Ratio 

Soil New Property Above 2 feet AK 0.0-0.5 2680.00 = 1900.00 1.4 
Soil New Property Above 2 feet AK 1.5-2.0 2910.00 = 1900.00 1.6 
Soil New Property Above 2 feet B403 0.0-0.5 3120.00 = 1900.00 2.0 
Soil New Property Above 2 feet 8409 0.0-0.5 3550.00 = 1900.00 1.9 
Soil New Property Above 2 feet CJ 0.0-0.5 2210.00 = 1900.00 1.2 
Soil New Property Above 2 feet CJ 1.5-2.0 2020.00 = 1900.00 1.1 
Soil New Property Above 2 feet CK 1.5-2.0 1980.00 = 1900.00 1.0 
Soil New Property Above 2 feet SD01 0.0-0.5 E 5230.00 J 1900.00 2.8 
Soil New Property Above 2 feet SD02 0.0-0.5 E 2680.00 J 1900.00 1.4 
Soil New Property Above 2 feet SD03 0.0-0.5 E 2370.00 J 1900.00 1.2 
Soil New Property Above 2 feet S004 0.0-0.5 E 2360.00 J 1900.00 1.2 
Soil New Property Above 2 feet S005 0.0-0.5 E 2000.00 J 1900.00 1.1 
Soil New Property Above 2 feet S006 0.0-0.5 2020.00 = 1900.00 1.1 
Soil New Property Above 2 feet S001 0.0-0.5 2620.00 = 1900.00 1.4 

Minimum. average and maximum are based on the reporced detection limit. 
Generated by program mndcmpl4 on 18SEP95 at 17:30 using datasets mndnew02. 
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Hound New Property Investigation 
Comparison of Soil Results with OU 9 Background Criteria 

Sample results exceeding background concentrations. 

---------------------------------------------------------Analysis Type=Hetals Analyte (units)=Potassium IHG/KGl 
(continued) 

Media Location Group STATION Depth(Ft.) LABQUAL RESULTS OATAQUAL 

Soil New Property Above 2 feet sooe 0.0-0.5 2200.00 " Soil New Property Above 2 feet SD09 0.0-0.5 E ~040. 00 J 
Soil New Property Above 2 feet sou 0.0-0.5 2040.00 " Soil New Property Above 2 feet SD16 0.0-0.5 E 2950.00 J 
Soil New Property Above 2 feet S020 0.0-0.5 E 1930.00 J 
Soil New Property Above 2 feet S022 0.0-0.5 E 3030.00 J 
Soil New Property Above 2 feet SD23 0.0-0.5 E 2S90.00 J 
Soil New Property Above 2 feet SD24 0.0-0.5 E 1930.00 J 
Soil New Property Above 2 feet S025 0.0-0.5 E 2130.00 J 
Soil New Property Above 2 feet S026 0.0-0.5 E 3380.00 J 
Soil New Property Above 2 feet SD27 0.0-0.5 E 2880.00 J 
Soil New Property Above 2 feet W400 0.0-0.5 2440.00 " Soil New Property Below 2 feet B403 4.5-1.0 3140.00 = 
Soil New Property Below 2 feet B409 9.0-13.0 4320.00 = 

2 Sigma 
Rad Concentration/ 

Count Background Criteria 
Uncert. Criteria Ratio 

1900.00 1.2 
1900.00 1.1 
1900.00 1.1 
1900.00 1.6 
1900.00 1.0 
1900.00 1.6 
1900.00 1.4 
1900.00 1.0 
1900.00 1.4 
1900.00 1.8 
1900.00 1.5 
1900.00 1.3 
1900.00 1.7 
1900.00 2.3 

--------------------------------------------------------- Analysis Type=Metals Analyte (units)=Selenium (MGIKG) ----------------------------------------------------------

Media Location 

Soil New Property 
Soil New Property 
Soil New Property 
Soil New Property 
Soil New Property 
Soil New Property 
Soil New Property 
Soil New Property 
Soil New Property 

• 

Group STATION Depth(ft.) 

Above 2 feet CJ 0.0-0.5 
Above 2 feet CJ 1.5-2.0 
Above 2 feet CK 0.0-0.5 
Above 2 feet CK 1.5-2.0 
Above 2 feet SDOl 0.0-0.5 
Above 2 feet SD02 0.0-0.5 
Above 2 feet SD09 0.0-0.5 
Above 2 feet SD26 0.0-0.5 
Above 2 feet S027 0.0-0.5 

LABQUAL 

B 
B 
B 
8 
8 

RESULTS 

2.20 
1.60 
1. 30 
2.00 
1.20 
0.71 
1.00 
0.94 
0.80 

OATAQUAL 

J 
J 
J 
J 

2 Sigma 
Rad 

Count 
Uncert. 

Minimum, average and maximum are based on the reported detection limit. 
Generated by program mndcmpl4 on 18SEP95 at 11;30 using datasets mndnew02 . 

• 

Background 
Criteria 

0.59 
0.59 
0.59 
0.59 
0.59 
0.59 
0.59 
0.59 
0.59 

Concentration/ 
Criteria 

Ratio 

3.7 
2.7 
2.2 
3.4 
2.0 
1.3 
1.7 
1.6 
1.4 

• 
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Mound New Property Investigation 

Comparison of Soil Results with OU 9 Background Criteria 
Sample results exceeding background concentrations. 

• 
~ ----------------------------------------------------------Analysis Type~Metals Analyte (unitsl=Sodium IMO/KG) -----------------------------------------------------------
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2 Sigma 
Rad Concentration/ 

Count Background Criteria 
Media Locat:ion Group STATION Depth 1Ft.) LABQUAL RESULTS DATAQUAL Uncert. Criteria Ratio 

Soil New Property Above 2 feet AJ 1.5-2.0 B 619.00 J 240.00 2.6 
Soil New Property Above 2 feet AK 0.0-0.5 B 903.00 J 240.00 3.8 
Soil New Property Above 2 feet AK 1.5-2.0 1170.00 J 240.00 7.4 
Soil New Property Above 2 feet 8403 0.0-0.5 544.00 " 240.00 2.3 
soil New Property 1\bove 2 feet SDOl 0.0-0.5 B 750.00 = 240.00 3.1 
Soil New Property 1\bove 2 feet S002 0.0-0.5 1890.00 = 240.00 7.9 
Soil New Property Above 2 feet SDOl 0.0-0.5 1510.00 = 240.00 6.3 
Soil New Property Above 2 feet SD04 0.0-0.5 3450.00 = 240.00 l4 .4 
Soil New Property 1\bove 2 feet SDOS 0.0-0.5 B 658.00 = 240.00 2.7 
Soil New Property 1\bove 2 feet SD09 0.0-0.5 B 865.00 = 24.0. 00 3.6 
Soil New Property Above 2 feet SOlO 0.0-0.5 B 492.00 = 240.00 2.1 
Soil New Property Above 2 feet SDll 0.0-0.5 B 607.00 = 240.00 2.5 
Soil New Property Above 2 feet SD16 0.0-0.5 B 721.00 = 240.00 3.0 
Soil New Property Above 2 feet SOl? 0.0-0.5 B 562.00 " 240.00 2.3 
Soil New Property Above 2 feet SDlB 0.0-0.5 B 592.00 = 240.00 2.5 
Soil New Property Above 2 feet SD19 0.0-0.5 B 581.00 = 240.00 2.4 
Soil New Property Above 2 feet SD20 0.0-0.5 B 728.00 = 240.00 3.0 
Soil New Property Above 2 feet SD21 0.0-0.5 B 620.00 = 240.00 2.6 
Soil New Property Above 2 feet SD22 0.0-0.5 B 700.00 = 240.00 2.9 
Soil New Property Above 2 feet S023 0.0-0.5 B 628.00 = 240.00 2.6 
Soil New Property Above 2 feet SD24 0.0-0.5 B 691.00 = 240.00 2.9 
Soil New Property Above 2 feet SD25 0.0-0.5 B 763.00 = 240.00 3.2 
soil New Property 1\bove 2 feet SD26 0.0-0.5 B 761.00 = 240.00 3.2 
Soil New Property Above 2 feet SD27 0.0-0.5 B 591.00 = 240.00 2.5 
Soil New Property Above 2 feet W4ll 0.0-0.5 445.00 = 240.00 1.9 

--------------------------------------------------------- Analysis Type=Metals Analyte (unitsi=Thallium IMG/KGI -------------------------·--------------------------------

2 Sigma 
Rad Concentration/ 

Count Background Criteria 
l(edia Location Group STATION Depth(Ft.) LABQUAL RESULTS DATAQUAL Uncert. Cril:eria Ratio 

son New Property Above 2 feee CJ 1.5-2.0 B 0.94 = 0.46 2.0 
Soil New Property Above 2 feet SD09 0.0-0.5 ·B 2.10 J 0.46 4.6 

Minimum, average and maximum are based on the reported detection limit. 
Generated by program mndcmpl4 on 18SEP95 at 17:30 using datasets mndnew02. 
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Mound New Property Investigation 
Comparison of Soil Results with OU 9 Background Criteria 

Sample results exceeding background concentrations. 

------------------------------------------------------------ Analysis Type=Metals Analyte (unitsi=Tin (MG/KGI ------------------------------------------------------------

Media Location Group STATION Depth(Ft.) 

Soil New Property Above 2 feet SD09 0.0-0.5 

LAB QUAL RESULTS DATAQUAL 

41.10 

2 Sigma 
Rad 

Count 
~ncert. 

Background 
Criteria 

20.00 

Concentration/ 
Criteria 

Ratio 

2.1 

--------------------------------------------------------- Analysis Type=Metals Analyte (units)=Vanadium (MG/KGI ----------------------------------------------------------

Media Location 

Soil New Property 
Soil New Property 
Soil New Property 
Soil New Property 
Soil New Property 
Soil New Property 
Soil New Property 
Soil New Property 
Soil New Property 
Soil New Property 
Soil New Property 
Soil New Property 
Soil New Property 
Soil New Property 
Soil New Property 
Soil New Property 
Soil New Property 
Soil New Property 
Soil New Property 

• 

Group STATION 

Above 2 feet AH 
Above 2 feet AJ 
Above 2 feet AJ 
Above 2 feet AK 
Above 2 feet AK 
Above 2 feet B403 
Above 2 feet B409 
Above 2 feet CJ 
Above 2 feet CK 
Above 2 feet SD01 
Above 2 feet SD03 
Above 2 feet SD04 
Above 2 feet SD05 
Above 2 feet SD16 
Above 2 feet SD22 
Above 2 feet SD23 
Above 2 feet SD25 
Above 2 feet SD26 
Above 2 feet SD27 

Depth(Ft.l 

1.5-2.0 
0.0-0.5 
1.5-2:0 
0.0-0.5 
1.5-2.0 
0.0-0.5 
0.0-0.5 
0.0-0.5 
0.0-0.5 
0.0-0.5 
0.0-0.5 
0.0-0.5 
0.0-0.5 
0.0-0.5 
0.0-0.5 
0.0-0.5 
0.0-0.5 
0.0-0.5 
0.0-0.5 

LAB QUAL 

E 
B 

RESULTS 

38.30 
28.10 
25.60 
25.80 
27.20 
25.90 
37.00 
31.20 
28.50 
31.90 
29.90 
38.10 
26.20 
28.00 
28.60 
28.40 
31.00 
31.70 
26.40 

DATAQUAL 

J 
J 

2 Sigma 
Rad 

Count 
Uncert. 

Minimum, average and maximum are based on the reported detection limit. 
Generated by program mndcmp14 on 18SEP95 at 11:30 using datasets mndnew02 . 

• 

Background 
Criteria 

25.00 
25.00 
25.00 
25.00 
25.00 
25.00 
25.00 
25.00 
25.00 
25.00 
25.00 
25.00 
25.00 
25.00 
25.00 
25.00 
25.00 
25.00 
25.00 

Concentration/ 
Criteria 

Ratio 

1.5 
1.1 
1.0 
1.0 
1.1 
1.0 
1.5 
1.2 
1.1 
1.3 
1.2 
1.5 
1.0 
1.1 
1.1 
1.1 
1.2 
1.3 
1.1 

• 
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Mound New Property Investigation 

Comparison of Soil Results with OU 9 Background Criteria 
Sample results exceeding background concentrations. 

----------------------------------------------------------- Analysis Type=Metals Analyte (units)=Zinc (MG/KG) 

2 Sigma 
Rad 

Count 
Media Location Group STATION Depth(Ft.) LAB QUAL RESULTS DATAQUAL uncert. 

Soil New Property Above 2 feet AH 0.0-0.5 . 238.00 = 
Soil New Property Above 2 feet AJ 0.0-0.5 . 220.00 = 
Soil New Property Above 2 feet AK 0.0-0.5 . 282.00 = 
Soil New Property Above 2 feet SD09 0.0-0.5 1310.00 J 

---------------------------------------------------Analysis Type=Miscellaneous Analyte (units)=Organic Carbon (MG/KG) 

2 Sigma 
Rad 

Count 
Media Location Group STATION Depth(Ft.) LAB QUAL RESULTS DATAQUAL Uncert. 

Soil New Property Above 2 feet B401 0.0-0.5 30200.00 J 
Soil New Property Above 2 feet B401 0.0-0.5 31600.00 J 
Soil New Property Above 2 feet B401 0.0-0.5 41400.00 J 
Soil New Property Above 2 feet B401 0.0-0.5 29900.00 J 
soil New Property Above 2 feet B403 0.0-0.5 90200.00 J 
Soil New Property Above 2 feet 8408 0.0-0.5 37800.00 J 
Soil New Property Above 2 feet B408 0.0-0.5 55600.00 J 
Soil New Property Above 2 feet B408 0.0-0.5 33800.00 J 
soil New Property Above 2 feet B408 0.0-0.5 33700.00 J 
Soil New Property Below 2 feet B404 4.0-8.0 28200.00 J 
Soil New Property Below 2 feet 8404 4.0-8.0 29800.00 J 
Soil New Property Below 2 feet B404 4.0-8.0 37000.00 J 
Soil New Property Below 2 feet B408 37.0-42.0 43600.00 J 
Soil New Property Below 2 feet W400 27.0-31.0 38400.00 J 
Soil New Property Below 2 feet W400 27.0-31.0 37100.00 J 
Soil New Property Below 2 feet W400 27.0-31.0 38700.00 J 

Minimum, average and maximum are based on the reported detection limit. 
Generated by program mndcmpl4 on 18SEP95 at 17:30 using datasets mndnew02. 

• 

Concentration/ 
Background Criteria 
Criteria Ratio 

140.00 1.7 
140.00 1.6 
140.00 2.0 
140.00 9.4 

Concentration/ 
Background Criteria 
Criteria Ratio 

28000.00 1.1 
28000.00 1.1 
28000.00 1.5 
28000.00 1.1 
28000.00 3.2 
28000.00 1.4 
28000.00 2.0 
28000.00 1.2 
28000.00 1.2 
28000.00 1.0 
28000.00 1.1 
28000.00 1.3 
28000.00 1.6 
28000.00 1.4 
28000.00 1.3 
28000.00 1.4 
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Hound New Property Investigation 
Comparison of Soil Results with OU 9 Background Criteria 

Sample results exceeding background concentrations. 

---------------------------------~------------ Analysis Type=Organics-Explosives Analyte (units)=1,3-Dinitrobenzene (HG/KG) 

2 Sigma 
Rad 

Media Location Group STATION 

Soil New Property Above 2 feet B405 

Depth(Ft.) LAB QUAL 

0.0-0.5 J 

RESULTS 

0.10 

DATAQUAL 

J 

Count 
Uncert. 

Background 
Criteria 

Concentration/ 
Criteria 

Ratio 

-------------------------------------------- Analysis Type=Organics-Explosives Ana1yte (units)=2,4,6-Trinitrotoluene (HG/KG) ---------------------------------------------

Media 

Soil 
Soil 

Media 

Soil 

Location 

New Property 
New Property 

Location 

New Property 

Group 

Above 2 feet 
Above 2 feet 

Group 

Below 2 feet 

STATION 

B398 
B405 

Depth(Ft.) 

0.0-0.5 
0.0-0.5 

LABQUAL 

J 
J 

RESULTS 

0.11 
0.20 

DATAQUAL 

J 
J 

2 Sigma 
Rad 

Count 
Uncert. 

Background 
Criteria 

Concentration/ 
Criteria 

Ratio 

Analysis Type=Organics-Explosives Analyte (units)=Tetryl (HG/KG) ---------------------------------------------------

STATION Depth(Ft.) LAB\IUAL RESULTS 

B407 10.0-15.0 J 0.29 

DATAQUAL 

J 

Sigma 
Rad 

Count 
Uncert. 

Background 
Criteria 

Concentration/ 
Criteria 

Ratio 

-------------------------------------------------Analysis Type=Organics-Pesticide/PCB Analyte (unitsl=4,4'-DDD (UG/KGl --------------------------------------------------

Media Location 

Soil New Property 

• 

Group STATION Depth(Ft.) LAB QUAL 

Above 2 feet B409 0.0-0.5 p 

RESULTS DATAQUAL 

6.60 J 

2 Sigma 
Rad 

Count 
Uncert. 

Minimum, average and maximum are based on the reported detection limit. 
Generated by program mndcmpl4 on 18SEP95 at 17:30 using datasets mndnew02. 

• 

Background 
Criteria 

4.20 

Concentration/ 
Criteria 

Ratio 

1.6 

• 
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Mound New Property Investigation 

Comparison of Soil Results with ou 9 Background Criteria 
Sample results exceeding background concentrations. 

• 
~ ---------------------------------------------- Analysis Type=Organics-Pesticide/PCB Analyte tunits)=alpha-Chlordane (UG/KG) ----------------------------------------------

~ 
~ 
3 

0 
c: 
VI 

f 
~ 
J 
~ e, 
~ 

s 

2 Sigma 
Rad Concentration/ 

Count Background Criteria 
Media Location Group STATION Depth(Ft.) LAB QUAL RESULTS DA'I'AQUAL Uncert. Criteria Ratio 

Soil New Property Above 2 feet SD19 0.0-0.5 p 3.50 J l. 90 1.8 

------------------------------------------------- Analysis 'l'ype=Organics-Pesticide/PCB Analyte (units)=beta-BHC (UG/KGI --------------------------------------------------

Media 

Soil 

Location 

New Property 

Group STATION 

Above 2 feet AJ 

llepth(Ft.l 

1.5-2.0 

LAB QUAL 

JP 

RESULTS 

0.18 

llATAQUAL 

J 

2 Sigma 
Rad 

count 
Uncert. 

-------------------------------------------- Analysis Type=Organics-Semivolatile Analyte (units)=2-Hethylnaphthalene (UG/KGI 

Media 

Soil 
Soil 

Location 

New Property 
New Property 

Group 

Above 2 feet 
Above 2 feet 

STATION 

8401 
SillS 

Depth(Ft.) 

0.0-0.5 
0.0-0.5 

LABQliAL 

J 
J 

RESULTS 

63.00 
110.00 

llATAQliAL 

J 
J 

2 Sigma 
Rad 

Count 
Uncert. 

Background 
Criteria 

Background 
Criteria 

Concentration/ 
Criteria 

Ratio 

concentration/ 
Criteria 

Ratio 

~ ------------------------------------------------ Analysis Type=Organics-Semivolatile Analyte Cunits)=Acenaphthene (UG/KG) ------------------------------------------------
~ 

I 
f 
{ 

> 
l~ 
('0 ::s 
t:r~S:: . >< 
"f~ ..... 
VI""' 

Media Location 

Soil New Property 
Soil New Property 

2 Sigma 
Rad Concentration/ 

count Background Criteria 
Group STATION Depth(Ft .) LAB QUAL RESULTS DATAQUAL Uncert. Criteria Ratio 

Above 2 feet SOlS 0.0-0.5 J 120.00 J 
Above 2 feet SD2l 0.0-0.5 J 42.00 J 

Minimum, average and maximum are based on the reported detection limit. 
Generated by program mndcmpl4 on 18SEP95 at 17:30 using datasets mndnew02. 
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Mound New Property Investigation 
Comparison of Soil Results with OU 9 Background Criteria 

Sample results exceeding background concentrations. 

----------------------------------------------- Analysis Type=Organics-Semivolatile .~alyte (unitsi=Acenaphthylene (UG/KGI ---------·-------------------------------------

2 Sigma 
Rad Concentration/ 

Count Background Criteria 
Media Location Group STATION Oepth(Ft.l LAB QUAL RESULTS OATAQUAL Uncert. Criteria Ratio 

Soii New Property Above 2 feet SOlS 0.0-0.5 J 290.00 J 
Soil New Property Above 2 feet S017 0.0-0.5 J 69.00 J 
Soil New Property Above 2 feet S018 0.0-0.S J 73.00 J 
Soil New Property Above 2 feet S019 0.0-0.S J 44.00 J 

C) ------------------------------------------------- Analysis Type=Organics-semivolatile Analyte (unitsi=Anthracene (UG/KGI -------------------------------------------------C 
~ 

z 
~ 

I 
~ 
8 
~ 
~ -= ~ 
~-
~::. 

g 
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~] 
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2 Sigma 
Rad Concentration/ 

Count Background Criteria 
Media Location Group STATION Oepth(Ft.l LAB QUAL RESULTS OATAQUAL Uncert. Criteria Ratio 

Soil New Property Above 2 feet S014 0.0-0.S J lSO.OO J 
Soil New Property Above 2 feet SOlS 0.0-0.5 690.00 = 
Soil New Property Above 2 feet S011 0.0-0.S J 120.00 J 
Soil New Property Above 2 feet S018 0.0-0.S J 200.00 J 
soil New Property Above 2 feet S019 0.0-0.S J 94.00 J 
Soil New Property Above 2 feet S021 0.0-0.5 J lSO.OO J 

--------------------------------------------- Analysis Type=Organics-Semivolatile Analyte (unitsi=Benzo(alanthracene (UG/KGI ---------------------------------------------

2 Sigma 
Rad Concentration/ 

Count Background Criteria 
Media Location Group STATION Oepth(Ft.l LAB QUAL RESULTS OATAQUAL Uncert. Criteria Ratio 

Soil New Property Above 2 feet 8401 0.0-0.5 J 58.00 J 
Soil New Property Above 2 feet SOOl 0.0-0.5 J 44.00 J 
Soil New Property Above 2 feet S002 0.0-0.S J 48.00 J 
Soil New Property Above 2 feet SD04 0.0-0.S J 130.00 J 
Soil New Property Above 2 feet SD09 0.0-0.5 J 98.00 J 
Soil New Property Above 2 feet SD14 0.0-0.5 900.00 
Soil New Property Above 2 feet SOlS 0.0-0.S 2800.00 
Soil New Property Above 2 feet SD11 0.0-0.5 770.00 
Soil New Property Above 2 feet SD18 0.0-0.S 170.00 
Soil New Property Above 2 feet SD19 0.0-0.5 460.00 

Minimum, average and maximum are based on the reported detection limit. 
Generated by program mndcmpl4 on 18SEP95 at 17:30 using datasets mndnew02 . 

• • • 
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Mound New Property Investigation 

Comparison of Soil Results with OU 9 Background Criteria 
Sample results exceeding background concentrations. 

--------------------------------------------- Analysis Type=Organics-Semivolatile Analyte (units)=Benzo(a)anthracene (UG/KG) 
(continued) 

2 Sigma 
Rad 

Count 
Media Location Group STATION Depth(Ft.) LABQUAL RESULTS DATAQUAL Uncert. 

Soil New Property Above 2 feet SD21 0.0-0.5 540.00 
Soil New Property Above 2 feet SD26 0.0-0.5 J 48.00 J 
Soil New Property Above 2 feet W399 0.0-0.5 J 42.00 J 
Soil New Property Above 2 feet W402 0.0-0.5 J 90.00 J 

----------------------------------------------- Analysis Type=Organics-Semivolatile Analyte (units)=Benzo(a)pyrene (UG/KG) 

2 Sigma 
Rad 

Media Location Group STATION 

Soil New Property Above 2 feet 8401 
Soil New Property Above 2 feet B404 
Soil New Property Above 2 feet SD04 
Soil New Property Above 2 feet SD09 
soil New Property Above 2 feet SD14 
Soil New Property Above 2 feet SD15 
Soil New Property Above 2 feet SD17 
Soil New Property Above 2 feet SD18 
Soil New Property Above 2 feet SD19 
Soil New Property Above 2 feet SD2l 
Soil New Property Above 2 feet SD26 
soil New Property Above 2 feet W399 
Soil New Property Above 2 feet W402 

Depth(Ft.) 

0.0-0.5 
0.1-0.6 
0.0-0.5 
0.0-0.5 
0.0-0.5 
0.0-0.5 
0.0-0.5 
0.0-0.5 
0.0-0.5 
0.0-0.5 
0.0-0.5 
0.0-0.5 
0.0-0.5 

LAB QUAL 

J 
J 
J 
J 

J 
J 
J 

RESULTS 

51.00 
42.00 

130.00 
100.00 
860.00 

2500.00 
740.00 
770.00 
440.00 
570.00 

56.00 
42.00 
98.00 

DATAQUAL 

J 
J 
J 
J 

J 
J 
J 

Count 
Uncert. 

-------------------------------------------- Analysis Type=Organics-Semivolatile Analyte (units)=Benzo(b)fluoranthene (UG/KG) 

Sigma 
Rad 

Media 

Soil 
Soil 

Location 

New Property 
New Property 

Group 

Above 2 feet 
Above 2 feet 

STATION 

B401 
B404 

Depth(Ft.) 

0.0-0.5 
0.1-0.6 

LABQUAL 

XJ 
XJ 

RESULTS 

98.00 
68.00 

DATAQUAL 

J 
J 

Count 
Uncert. 

Minimum, average and maximum are based on the reported detection limit. 
Generated by program mndcmpl4 on 18SEP95 at·17:30 using datasets mndnew02. 

Background 
Criteria 

Background 
Criteria 

Background 
Criteria 

• 
~ 

Concentration/ 
Criteria 

Ratio 

Concentration/ 
Criteria 

Ratio 

Concentration/ 
Criteria 

Ratio 
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Mound New Property Investigation 
Comparison of Soil Results with OU 9 Background Criteria 

Sample results exceeding background concentrations. 

Analysis Type=Organics-Semivolatile Analyte (units)=Benzo(b)fluoranthene (UG/KG) 
(continued) 

2 Sigma 
Rad 

Count 
Media Location Group STATION Depth(Ft.) LABQUAL RESULTS DATAQUAL Uncert. 

Soil New Property Above 2 feet B407 0.0-0.5 XJ 59.00 J 
Soil New Property Above 2 feet 8408 0.0-0.5 XJ 37.00 J 
Soil New Property Above 2 feet B409 0.0-0.5 XJ 49.00 J 
Soil New Property Above 2 feet SDOl 0.0-0.5 XJ 130.00 J 
Soil New Property Above 2 feet SD02 0.0-0.5 XJ 120.00 J 
Soil New Property Above 2 feet SD03 0.0-0.5 XJ 34.00 J 
Soil New Property Above 2 feet SD04 0.0-0.5 XJ 230.00 J 
Soil New Property Above 2 feet soos 0.0-0.5 XJ 69.00 J 
Soil New Property Above 2 feet SD06 0.0-0.5 XJ 63.00 J 
Soil New Property Above 2 feet SD09 0.0-0.5 XJ 220.00 J 
Soil New Property Above 2 feet SD11 0.0-0.5 XJ 62.00 J 
Soil New Property Above 2 feet SD13 0.0-0.5 XJ 48.00 J 
Soil New Property Above 2 feet SD14 0.0-0.5 X 1300.00 
Soil New Property Above 2 feet SD15 0.0-0.5 XE 4800.00 
Soil New Property Above 2 feet SD17 0.0-0.5 X 1500.00 
Soil New Property Above 2 feet SD18 0.0-0.5 X 1600.00 
Soil New Property Above 2 feet SD19 0.0-0.5 X 900.00 
Soil New Property Above 2 feet SD21 0.0-0.5 X 1100.00 
Soil New Property Above 2 feet SD22 0.0-0.5 XJ 70.00 J 
Soil New Property Above 2 feet SD23 0.0-0.5 XJ 35.00 J 
Soil New Property Above 2 feet SD26 0.0-0.5 XJ 120.00 J 
Soil New Property Above 2 feet W399 0.0-0.5 XJ 95.00 J 
Soil New Property Above 2 feet W400 0.0-0.5 XJ 64.00 J 
Soil New Property Above 2 feet W402 0.0-0.5 J 160.00 J 

--------------------------------------------Analysis Type=Organics-Semivolatile Analyte (units)=Benzo(g,h,i)perylene (UG/KG) 

Sigma 
Rad 

Count 
Media Location Group STATION Depth(Ft.) LAB QUAL RESULTS DATAQUAL Uncert. 

Soil New Property Above 2 feet CJ 0.0-0.5 J 47.00 J 
Soil New Property Above 2 feet SD04 0.0-0.5 J 41.00 J 
Soil New Property Above 2 feet SOlS 0.0-0.5 J 220.00 J 
Soil New Property Above 2 feet SD17 0.0-0.5 J 190.00 J 

Minimum, average and maximum are based on the reported detection limit. 
Generated by program mndcmpl4 on 18SEP95 at 17:30 using datasets mndnew02 . 

,. • 

--------------------------------------------

Concentration/ 
Background Criteria 
Criteria Ratio 

Concentration/ 
Background Criteria 
Criteria Ratio 

• 
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Mound New Property Investigation 

Comparison of Soil Results with OU 9 Background Criteria 
sample results exceeding background concentrations. 

--------------------------------------------Analysis Type=Organics-Semivolatile Analyte (unitsl=Benao(g,h,i)perylene lUG/KG) 
(continued) 

2 Sigma 
Rad 

Media Location Group STATION Oepth(Ft.) 
Count 

LABQUAL RESULTS PATAQUAL Uncert. 

Soil New Property .!lbove 2 feet SD18 0.0-0.5 J 250.00 J 
Soil New Property .!lbove 2 feet SD19 0.0-0.S J 180.00 J 
Soil New Property .!lbove 2 feet SD21 0.0-0.5 J 160.00 J 

Analysis Type=Organics-Semivolatile Analyte (unitsl=Benzo(k)fluoranthene (UG/KGI 

2 Sigma 
Rad 

Media Location Group STATION Oeptb(Ft.) 
Count 

LABQUAL RESULTS DATAQUAL Uncert. 

Soil New Property .!lbove 2 feet 1!401 0.0-0.5 x.:r 170.00 J 
SoU New Property .!lbove 2 feet 1!404 0.1-0.6 x.:r 140.00 J 
Soil New Property .!lbove 2 feet 11407 0.0-0.5 x.:r 100.00 J 
Soil New Property .!lbove 2 feet 1!408 0.0-0.5 x.:r 65.00 J 
SoU New Property Above 2 feet 1!409 0.0-0.5 x.:r 100.00 J 
Soil New Property Above 2 feet SOOl 0.0-0.5 x.:r 210.00 J 
Soil New Property Above 2 feet SD02 0.0-0.5 x.:r 200.00 J 
SoU New Property Above 2 feet S003 0.0-0.5 x.:r 63.00 J 
Soil New Property .!lbove 2 feet SD04 0.0-0.5 X 440.00 = 
Soil New Property Above 2 feet SD05 0.0-0.5 x.:r 130.00 J 
Soil New Property .!lbove 2 feet SD06 0.0-0.5 x.:r 130.00 J 
Soil New Property .!lbove 2 feet 5009 0.0-0.5 x.:r 380.00 J 
Soil New Property Above 2 feet SDll 0.0-0.5 x.:r 100.00 J 
Soil New Property Above 2 feet SD13 0.0-0.5 KJ 98.00 J 
soil New Property .!lbove 2 feet SD14 0.0-0.5 x.:r 690.00 J 
Soil New Property Above 2 feet SD15 0.0-0.5 XE 8600.00 J 
Soil New Property Above 2 feet S017 0.0-0.5 X 2700.00 
Soil New Property Above 2 feet SD18 0.0-0.5 X 2900.00 
Soil New Property Above 2 feet S019 0.0-0.5 X 1600.00 
soil New Property Above 2 feet SD21 0.0-0.5 X 2200.00 
Soil New Property .!lbove 2 feet SD22 0 0-0.5 x.:r 110.00 J 
Soil New Property .!lbove 2 feet SP23 0.0-0.5 x.:r 58.00 J 
Soil New Property .!lbove 2 feet SD26 0.0-0.5 x.:r 220.00 J 
Soil New Property .!lbove 2 feet W399 0.0-0.5 x.:r 160.00 J 
Soil New Property .!lbove 2 feet W400 o.o-o.s x.:r 130.00 J 

Minimum, average and maximum are based on the reported detection limit. 
Generated by program mndcmp14 on 18SEP95 at 17:30 using datasets mndnew02. 

• 

Concentration/ 
llackground Criteria 
Criteria Ratio 

Concentration/ 
Background Criteria 
Criteria Ratio 
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Mound New Property Investigation 
Comparison of Soil Results with OU 9 Background Criteria 

Sample results exceeding background concentrations. 

--------------------------------------------Analysis Type=Organics-Semivolatile Analyte (unitsl=Benzo(klfluoranthene (UG/KG) -------------------------------------------
(continued) 

2 Sigma 
Rad Concentration/ 

Count Background Criteria 
Media Location Group STATION Oepth(Ft.) LAB QUAL RESULTS OATAQUAL Uncert. Criteria Ratio 

Soil New Property Above 2 feet W402 0.0-0.5 J 320.00 J 

Analysis Type=Organics-Semivolatile Analyte (units)=Benzoic Acid (UG/KG) 

2 Sigma 
Rad Concentration/ 

Count Background Criteria 
Media Location Group STATION Oepth(Ft.) LAB()UAL RESULTS OATAQUAL Uncert. Criteria Ratio 

Soil New Property Above 2 feet AH 0.0-0.5 J 92.00 J 
Soil New Property Above 2 feet All 1.5-2.0 J 82.00 J 
Soil New Property Above 2 feet AJ 0.0-0.5 J 90.00 J 
Soil New Property Above 2 feet AJ 1.5-2.0 J 78.00 J 
Soil New Property Above 2 feet AK 0.0-0.5 J 95.00 J 
Soil New Property Above 2 feet AK 1.5-2.0 J 86.00 J 
Soil New Property Above 2 feet S006 0.0-0.5 J 86.00 J 
Soil New Property Above 2 feet S013 0.0-0.5 J 43.00 J 
Soil New Property Above 2 feet S011 0.0-0.5 J 49.00 J 

~ "------------------------------------------------ Analysis Type=Organics-Semivolatile An~lyte (unitsl=Carbazole (UG/KG) --------------------------------------------------

[ 
~ = ~ 
~ = 0 
~ 

f 

'"l:l~ 
~g 
o:;e: 
c...>< 
't:J:I N. ow 

Media Location 

Soil New Property 
Soil New Property 
Soil New Property 
Soil New Property 

• 

2 Sigma 
Rad Concentration/ 

Count Background Criteria 
Group STATION Oepth(Ft.) LABQUAL RESULTS OATAQUAL uncert. Criteria Ratio 

Above 2 feet SOlS 0.0-0.5 420.00 
Above 2 feet SOlS 0.0-0.5 J 78.00 J 
Above 2 feet S019 0.0-0.5 J 41.00 J 
Above 2 feet S021 0.0-0.5 J 85.00 J 

Minimum, average and maximum are based on the reported detection limit. 
Generated by program mndcmp14 on 18SEP95 at 17:30 using datasets mndnew02. 

• • 
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f Media Location 

Soil New Property 
Soil New Property 
Soil New Property 
Soil New Property 
Soil New Property 

g 
~ 

Soil New Property 
Soil New Property 
Soil New Property 
Soil New Property 

z Soil New Property 

~ Soil New Property 
Soil New Property 

I 
Soil New Property 
Soil New Property 
Soil New Property 

• 
Mound.New Property Investigation 

Comparison of Soil Results with OU 9 Background Criteria 
Sample results exceeding background concentrations. 

• 
Analysis Type=Organics-Semivolatile Analyte (units)=Chrysene (UG/KG) --------------------------------------------------

Group STATION Depth(Ft.) 

Above 2 feet B40l 0.0-0.5 
Above 2 feet SDOl 0.0-0.5 
Above 2 feet SD02 0.0-0.5 
Above 2 feet SD04 0.0-0.5 
Above 2 feet SD06 0.0-0.5 
Above 2 feet SD09 0.0-0.5 
Above 2 feet SD14 0.0-0.5 
Above 2 feet SD15 0.0-0.5 
Above 2 feet SD17 0.0-0.5 
Above 2 feet SD18 0.0-0.5 
Above 2 feet SD19 0.0-0.5 
Above 2 feet SD2l 0.0-0.5 
Above 2 feet SD26 0.0-0.5 
Above 2 feet W399 0.0-0.5 
Above 2 feet W402 0.0-0.5 

LAB QUAL 

J 
J 
J 
J 
J 
J 

J 
J 
J 

RESULTS 

78.00 
51.00 
51.00 

110.00 
43.00 
92.00 

940.00 
2400.00 
710.00 
640.00 
390.00 
500.00 

58.00 
54.00 
84.00 

DATAQUAL 

J 
J 
J 
J 
J 
J 

J 
J 
J 

2 Sigma 
Rad 

Count 
Uncert. 

Background 
Criteria 

Concentration/ 
Criteria 

Ratio 

:::0 --------------------------------------------Analysis Type=Organics-Semivolatile Analyte (units)=Di-n-butylphthalate (UG/KG) ---------------------------------------------
n 
8 
&. a 
[ 
~ 

I = 0 = 
l 
0 
~ 

'tl~ 
dil'8 
n = 
llle: 
w~ 
'lll N. 
-w 

Media Location 

Soil New Property 
Soil New Property 
Soil New Property 
Soil New Property 
Soil New Property 
Soil New ·Property 
Soil New Property 

2 Sigma 
Rad Concentration/ 

Count Background Criteria 
Group STATION Depth(Ft.) LAB QUAL RESULTS DATAQUAL Uncert. Criteria Ratio 

Above 2 feet B405 0.0-0.5 J 67.00 J 
Above 2 feet B406 0.2-0.7 J 68.00 J 
Above 2 feet NPS3 0.0-l.O ·J 240.00 J 
Above 2 feet NPS4 0.0-l.O J 180.00 J 
Above 2 feet NPSS 0.0-1.0 420.00 = 
Above 2 feet SD05 0.0-0.5 J 47.00 J 
Below 2 feet B407 10.0-15.0 J 37.00 J" 

Minimum, average and maximum are based on the reported detection limit. 
Generated by program mndcmpl4 on 18SEP95 at 17:30 using datasets mndnew02. 
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Mound New Property Investigation 
Comparison of Soil ~esults with OU 9 Background Criteria 

Sample results exceeding background concentrations. 

-------------------------------------------- Analysis Type=Organics-Semivolatile Analyte (unitsl=Oi-n-octylphthalate (UG/KG) 

2 Sigma 
~ad 

Count 
Media Location Group STATION Oepth(Ft.) LAB QUAL RESULTS OATAQUAL Uncert. 

Soil New Property Below 2 feet B401 24.0-30.0 J 130.00 J 
Soil New Property Below 2 feet B407 10.0-lS.O J 68.00 J 
Soil New Property Below 2 feet B408 37.0-42.0 J 47.00 J 

Concentration/ 
Background Criteria 
Criteria ~atio 

Analysis Type=Organics-Semivolatile Analyte (units)=Oibenzo(a,h)anthracene (UG/KG) -------------------------------------------

2 Sigma 
~ad Concentration/ 

Count Background Criteria 
Media Location Group STATION Oepth(Ft.) LAB QUAL ~ESULTS OATAQUAL Uncert. Criteria ~atio 

Soil New Property Above 2 feet SOlS 0.0-0.S J 130.00 J 
Soil New Property Above 2 feet SD17 0.0-0.S J 60.00 J 
Soil New Property Above 2 feet SOlS 0.0-0.S J 95.00 J 
Soil New Property Above 2 feet S019 0.0-0.S J 46.00 J 

------------------------------------------------ Analysis Type=Organics-Semivolatile Analyte (units)=Oibenzofuran (UG/KG) ------------------------------------------------

Media 

Soil 
Soil 

Location 

New Property 
New Property 

Group 

Above 2 feet 
Above 2 feet 

STATION 

SOlS 
SOlS 

Oepth(Ft .) 

0.0-0.S 
0.0-0.S 

LABQUAL 

J 
J 

~ESULTS 

2SO.OO 
42.00 

OATAQUAL 

J 
J 

2 Sigma 
~ad 

Count 
Uncert. 

Background 
Criteria 

Concentration/ 
Criteria 
~atio 

------------------------------------------------Analysis Type=Organics-Semivolatile Analyte (unitsl=Fluoranthene (UG/KG) ------------------------------------------------

• 

Media 

Soil 
Soil 

Location 

New Property 
New Property 

Group 

Above 2 feet 
Above 2 feet 

STATION 

AJ 
B401 

Oepth(Ft.) 

0.0-0.S 
0.0-0.S 

LAB QUAL 

J 
J 

RESULTS 

so.oo 
110.00 

OATAQUAL 

J 
J 

2 Sigma 
~ad 

count 
uncert. 

Minimum, average and maximum are based on the reported detection limit. 
Generated by program mndcmpl4 on 18SEP95 at 17:30 using datasets mndnew02. 
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Background 
Criteria 

concentration/ 
Criteria 
~atio 
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Media Location 

Soil New Property 
Soil New Property 
Soil New Property 
Soil New Property 
Soil New Property 
Soil New Property 
Soil New Property 
Soil New Property 
Soil New Property 
Soil New Property 
soil New Property 
Soil New Property 
Soil New Property 
Soil New Property 
Soil New Property 
Soil New Property 
Soil New Property 
Soil New Property 
Soil New Property 
Soil New Property 
Soil New Property 
Soil New Property 
Soil New Property 
Soil New Property 

Media Location 

Soil New Property 
Soil New Property 
Soil New Property 
Soil New Property 

• • 
Mound New Property Investigation 

Comparison of Soil Results with 00 9 Background Criteria 
Sample results exceeding background concentrations. 

Analysis Type=Organics-Semivolatile Analyte (units)~Fluoranthene (UG/KGt ------------------------------------------------
(continued) 

2 Sigma 
Rad Concentration/ 

Count Background Criteria 
Group STATION Depth(Ft. I LABQUAL RESULTS DATAQUAL Uncert. Criteria Ratio 

Above 2 feet 8403 0.0-0.5 J 57.00 J 
Above 2 feet 8404 0.1-0.6 J 57.00 J 
Above 2 feet 8407 0.0-0.5 J 65.00 J 
Above 2 feet 8408 0.0-0.5 J 41.00 J 
Above 2 feet CJ 0.0-0.5 J 43.00 J 
Above 2 feet SDOl 0.0-0.5 J 97.00 J 
Above 2 feet SD02 o.o-o.5 J 98.00 J 
Above 2 feet SD04 0.0-0.5 J 260.00 J 
Above 2 feet SDOS 0.0-0.5 J 64.00 J 
Above 2 feet SD06 0.0-0.5 J 59.00 J 
Above 2 feet SD09 0.0-0.5 J 150.00 J 
Above 2 feet SOU 0.0-0.5 J 69.00 J 
Above 2 feet S013 0.0-0.5 J 42.00 J 
Above 2 feet sou 0.0-0.5 1500.00 
Above 2 feet SOlS 0.0-0.5 E 5000.00 
Above 2 feet S017 0.0-0.5 1200.00 
Above 2 feet SD18 0.0-0.5 1300.00 
Above 2 feet SD19 0.0-0.5 740.00 
Above 2 feet S021 0.0-0.5 1300.00 
Above 2 feet SD22 0.0-0.5 J 56.00 J 
Above 2 feet SD26 0.0-0.5 J 81.00 J 
Above 2 feet W399 0.0-0.5 J 78.00 J 
Above 2 feet W400 0.0-0.5 J 54.00 J 
Above 2 feet W402 0.0-0.5 J 170.00 J 

Analysis Type:Qrganics-Semivolatile Analyte (units):Fluorene (UG/~l 

2 Sigma 
Rad Concentration/ 

Count Criteria 
Group STATION Depth(Ft.t LAB QUAL RESULTS OATAQUAL Uncert. Ratio 

Above 2 feet SOlS o.0-0.5 460.00 
Above 2 feet S017 0.0-0.5 J 53.00 J 
Above 2 feet 5018 0.0-0.5 J 100.00 J 
Above 2 feet SD19 O.ll-0.5 J 50.00 J 

Minimum, average and maximum are based on the reported detection limit. 
Generated by program mndcmpl4 on 18SEP95 at 17:30 using datasets mndnew02. 



;:tl3:: 
0 0 
s. = 
[!?. 8. 
0 
::s '"tl 

0~ 

~ 
~ 
~ 

0 c 
~ 

~ 
~ 
] 
~ 

Mound New Property Investigation 
Comparison of Soil Results with OU 9 Background Criteria 

Sample results exceeding background concentrations. 

--------------------------------------------------Analysis Type=Organics-Semivolatile Analyte (unitsi=Fluorene (UG/KGI -------------------------------------------------
(continued) 

Media Location Group STATION 

Soil New Property Above 2 feet SD21 

Depth!Ft.) 

0.0-0.5 

LAB QUAL 

J 

RESULTS 

99.00 

DATAQUAL 

J 

2 Sigma 
Rad 

Count 
Uncert. 

------------------------------------------ Analysis Type=Organics-Semivolatile Analyte (unitsl=lndeno(l,2,3-c,d)pyrene (UG/KGI 

2 Sigma 
Rad 

Count 
Media Location Group STATION Depth(Ft.) LAB QUAL RESULTS DATAQUAL Uncert. 

Soil New Property Above 2 feet SD04 0.0-0.5 J 49.00 J 
Soil New Property Above 2 feet SDl4 0.0-0.5 J 390.00 J 
Soil New Property Above 2 feet SOlS 0.0-0.5 850.00 = 
Soil New Property Above 2 feet SD17 0.0-0.5 J 230.00 J 
Soil New Property Above 2 feet SD18 0.0-0.5 J 330.00 J 
Soil New Property Above 2 feet SD19 0.0-0.5 J 190.00 J 
Soil New Property Above 2 feet SD21 0.0-0.5 J 160.00 J 
Soil New Property Above 2 feet W402 0.0-0.5 J 56.00 J 

Background 
Criteria 

Background 
Criteria 

Concentration/ 
Criteria 

Ratio 

Concentration/ 
Criteria 

Ratio 

5k ------------------------------------------------ Analysis Type=Organics-Semivolatile Analyte (units)=Naphthalene (UG/KG) -------------------------------------------------
~ 
5' 
~ 
"' a. 
~ g. 
::s 

I 

'"tl~ 
cfil'"8 
0 ::s 
~e: 
w>< 
·~ N . .,.. .... 

Media Location 

Soil New Property 

• 

Group STATION Depth(Ft.) RESULTS 

2 Sigma 
Rad 

Count 
Uncert. 

Above 2 feet SOlS 0.0-0.5 

LAB:-JUAL 

J 200.00 

DATAQUAL 

J 

Minimum, average and maximum are based on the reported detection limit. 
Generated by program mndcmpl4 on 18SEP9S at 17:30 using datasets mndnew02. 
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Background 
Criteria 

Concentration/ 
Criteria 

Ratio 
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Media Location 

Soil New Property 
Soil New Property 
Soil New Property 
Soil New Property 
Soil New Property 
Soil New Property 
Soil New Property 
Soil New Property 
Soil New Property 
Soil New Property 
Soil New Property 
Soil New Property 
Soil New Property 

• 
Mound New Property Investigation 

Comparison of soil Results with au 9 Background Criteria 
Sample results exceeding background concentrations. 

• 
~alysis Type=Organics-Semivolatile ~alyte (units)=Phenanthrene (UG/KG) ------------------------------~-----------------

Group STATION Oepth(Ft.) 

Above 2 feet B401 0.0-0.5 
Above 2 feet SOOl 0.0-0.5 
Above 2 feet S002 0.0-0.5 
Above 2 feet S004 0.0-0.5 
Above 2 feet S009 0.0-0.5 
Above 2 feet S014 0.0-0.5 
Above 2 feet SOlS 0.0-0.5 
Above 2 feet SD17 0.0-0.5 
Above 2 feet SOlS 0.0-0.5 
Above 2 feet S019 0.0-0.5 
Above 2 feet S02l 0.0-0.5 
Above 2 feet S026 0.0-0.5 
Above 2 feet W402 0.0-0.5 

LAB QUAL RESULTS 

J 78.00 
J 47.00 
J 48.00 
J 170.00 
J 88.00 

900.00 
E 3700.00 

520.00 
870.00 
460.00 
910.00 

·J 58.00 
J 100.00 

OATAQUAL 

J 
J 
J 
J 
J 

J 
J 

2 Sigma 
Rad 

Count 
Uncert. 

Background 
Criteria 

Concentration/ 
Criteria 

Ratio 

--------------------------------------------------- ~alysis Type=Organics-Semivo~atile Analyte (units)=Pyrene tUG/KG) ---------------------------------------------------

2 Sigma 
Rad Concentration/ 

Count Background Criteria 
Media Location Group STATION Oepth(Ft.) LABQUAL RESULTS OATAQUAL Uncert. Criteria Ratio 

Soil New Property Above 2 feet 8401 0.0-0.5 J 98.00 J 
Soil New Property Above 2 feet B403 0.0-0.5 J 62.00 J 
Soil New Property Above 2 feet 8404 0.1-0.6 J 70.00 J 
Soil New Property Above 2 feet B407 0.0-0.5 J 56.00 J 
Soil New Property Above 2 feet B408 0.0-0.5 J 36.00 J 
Soil New Property Above 2 feet 8409 0.0-0.5 J 47.00 J 
Soil New Property Above 2 feet SOOl 0.0-0.5 J 60.00 J 
Soil New Property Above 2 feet S002 0.0-0.5 J 62.00 J 
Soil New Property Above 2 feet S004 0.0-0.5 J 190.00 J 
Soil New Property Above 2 feet S005 0.0-0.5 J 50.00 J 
Soil New Property Above 2 feet S006 0.0-0.5 J 51.00 J 
Soil New Property Above 2 feet S009 0.0-0.5 J 130.00 J 
Soil New Property Above 2 feet sou 0.0-0.5 J 45.00 J 
Soil New Property Above 2 feet S014 0.0-0.5 1800.00 
Soil New Property Above 2 feet SOlS 0.0-0.5 E 3300.00 

.Soil New Property Above 2 feet SD11 0.0-0.5 920.00 

Minimum, average and maximum are based on the reported detection limit. 
Generated by program mndcmpl4 on 18SEP95 at 17:30 using datasets mndnew02. 
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Mound New Property Investigation 
Comparison of Soil Results with OU 9 Background Criteria 

Sample results exceeding background concentrations. 

---------------------------------------------------Analysis Type=Organics-Semivolatile Analyte (units)=Pyrene (UG/KG) --------------------------------------------------
(continued) 

2 Sigma 
Rad Concentration/ 

Count Background Criteria 
Media Location Group STATION Depth(Ft.) LAB QUAL RESULTS DATAQUAL Uncert. Criteria Ratio 

Soil New Property Above 2 feet SOlS 0.0-0.5 970.00 
Soil New Property Above 2 feet SD19 0.0-0.5 560.00 
Soil New Property Above 2 feet SD2l 0.0-0.5 830.00 
Soil New Property Above 2 feet SD22 0.0-0.5 J 39.00 J 
Soil New Property Above 2 feet SD26 0.0-0.5 J 78.00 J 
Soil New Property Above 2 feet W399 0.0-0.5 J 78.00 J 
Soil New Property Above 2 feet W400 0.0-0.5 J 59.00 J 
Soil New Property Above 2 feet W402 0.0-0.5 J 170.00 J 

----------------------------------------- Analysis Type=Organics-Semivolatile Analyte (units)=bis(2-Ethylhexyl)phthalate (UG/KG) 

2 Sigma 
Rad Concentration/ 

Count Background Criteria 
Media Location Group STATION Depth(Ft.) LABQUAL RESULTS DATAQUAL Uncert. Criteria Ratio 

Soil New Property Above 2 feet SD09 0.0-0.5 J 81.00 J 
Soil New Property Above 2 feet SD16 0.0-0.5 J 58.00 J 
Soil New Property Above 2 feet SD17 0.0-0.5 J 67.00 J 
Soil New Property Above 2 feet SD22 0.0-0.5 J 68.00 J 
Soil New Property Above 2 feet SD23 0.0-0.5 J 120.00 J 
Soil New Property Below 2 feet B401 24.0-30.0 J 340.00 J 
Soil New Property Below 2 feet 8407 10.0-15.0 J 60.00 J 
Soil New Property Below 2 feet B408 37.0-42.0 J 170.00 J 

Analysis Type=Organics-Volatile Analyte (units)=2-Butanone (UG/KG) 

2 Sigma 
Rad Concentration/ 

Count Background Criteria 
Media Location Group STATION Depth(Ft.) LABQUAL RESULTS DATAQUAL Uncert. Criteria Ratio 

Soil New Property Above 2 feet NPS3 0.0-1.0 J 8.50 J 

Minimum, average and maximum are based on the reported detection limit. 
Generated by program mndcmp14 on 18SEP95 at 17:30 using datasets mndnew02. 
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Mound New Property Investigation 

Comparison of Soil Results with OU 9 Background Criteria 
Sample results exceeding background concentrations. 

• 
~ ----------------------------------------------------Analysis Type=Organics-Volatile Analyte (units)=Acetone (UG/KG) -----------------------------------------------------

~ 
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2 Sigma 
Rad 

Count 
Media Location Group STATION Depth(Ft.) LAB QUAL RESULTS DATAQUAL Uncert. 

Soil New Property Above 2 feet CK 1.5-2.0 J 4.00 J 
Soil New Property Above 2 feet SD07 0.0-0.5 55.00 J 
Soil New Property Above 2 feet SD08 0.0-0.5 19.00 J 
Soil New Property Above 2 feet SD14 0.0-0.5 12.00 J 
Soil New Property Below 2 feet B405 5.0-11.0 33.00 J 
Soil New Property Below 2 feet B408 37.0-42.0 18.00 J 
Soil New Property Below 2 feet B409 9.0-13.0 51.00 J 
soil New Property Below 2 feet W400 27.0-31.0 31.00 J 

----------------------------------------------Analysis Type=Organics-Volatile Analyte (units)=Carbon Tetrachloride (UG/KG) 

Media Location Group STATION 

Soil New Property Above 2 feet NPS3 

Depth(Ft.) 

0.0-1.0 

LAB QUAL 

J 

RESULTS 

9.60 

DATAQUAL 

J 

2 Sigma 
Rad 

Count 
Uncert. 

Background 
Criteria 

Background 
Criteria 

Concentration/ 
Criteria 

Ratio 

Concentration/ 
Criteria 

Ratio 

--------------------------------------------------Analysis Type=Organics-Volatile Analyte (units)=Ethylbenzene (UG/KG) --------------------------------------------------

Media Location Group STATION Depth(Ft.) 

soil New Property Above 2 feet NPS3 0.0-1.0 

LAB QUAL RESULTS DATAQUAL 

J 2.10 J 

2 Sigma 
Rad 

Count 
Uncert. 

Background 
Criteria 

Concentration/ 
Criteria 

Ratio 

----------------------------------------------------- Analysis Type=Organics-Volatile Analyte (units)=Hexane (UG/KG) -----------------------------------------------------

Media LOcation 

Soil New Property 

Group 

Above 2 feet 

STATION 

SOlD 

Depth(Ft.) 

0.0-0.5 

LABQUAL RESULTS 

J 10.00 

DATAQUAL 

J 

2 Sigma 
Rad 

count 
uncert. 

Minimum, average and maximum are based on the reported detection limit. 
Generated by program mndcmpl4 on 18SEP95 at 17:30 using datasets mndnew02. 

Background 
Criteria 

Concentration/ 
Criteria 

Ratio 
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Media Location Group 

Soil New Property Above 2 feet 

Hound New Property Investigation 
Comparison of Soil Results with OU 9 Background Criteria 

Sample results exceeding background concentrations. 

Analysis Type=Organics-Volatile Analyte (units)=Hexane (UG/KG) 
(continued) 

STATION 

SD20 

Depth(Ft.) 

0.0-0.5 

LABQUAL 

J 

RESULTS DATAQUAL 

4.00 J 

2 Sigma 
Rad 

Count 
uncert. 

Background 
Criteria 

Concentration/ 
Criteria 

Ratio 

----------------------------------------------- Analysis Type=Organics-Volatile Analyte (units)=Hethylene Chloride (UG/KG) -----------------------------------------------

2 Sigma 
Rad Concentration/ 

Count Background Criteria 
Media Location Group STATION Depth(Ft.) LAB QUAL RESULTS DATAQUAL Uncert. Criteria Ratio 

Soil New Property Above 2 feet AH 0.0-0.5 8 56.00 
Soil New Property Above 2 feet AH 1.5-2.0 B 66.00 
Soil New Property Above 2 feet AJ 1.5-2.0 B 26.00 
Soil New Property Above 2 feet AK 0.0-0.5 B 43.00 
Soil New Property Above 2 feet AK 1. 5-2 0 0 B 68.00 
Soil New Property Above 2 feet NPS3 0.0-1.0 B 97.00 

----------------------------------------------------Analysis Type=Organics-Volatile Analyte (units)=Toluene (UG/KG) -----------------------------------------------------

Media Location Group STATION 

Soil New Property Above 2 feet NPS3 

pepth(Ft.) 

0.0-1.0 

LABQUAL 

J 

RESULTS 

4.70 

DATAQUAL 

J 

2 Sigma 
Rad 

count 
Uncert. 

------------------------------------------------- Analysis Type=Organics-Volatile Analyte (units)=Xylene, Total (UG/KG) 

Media Location 

Soil New Property 

• 

Group STATION Depth(Ft.) LABQUAL RESULTS DATAQUAL 

2 Sigma 
Rad 

Count 
Uncert. 

Above 2 feet NPS3 0.0-1.0 J 2.10 J 

Minimum, average and maximum are based on the reported detection limit. 
Generated by program mndcmpl4 on 18SEP95 at 17:30 using datasets mndnew02. 
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Background 
Criteria 

Background 
Criteria 

Concentration/ 
Criteria 

Ratio 

Concentration/ 
Criteria 

Ratio 

• 
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Hound New Property Investigation 

Comparison of Soil Results with OU 9 Background Criteria 
Sample results exceeding background concentrations. 

------------------------------------------------------- Analysis Type=Radioisotopes Analyte (units)=Pu-238 (PCI/G) --------~~~--------------------------------------------

2 Sigma 
Rad Concentration/ 

Count Background Criteria 
Media Location Group STATION Depth(Ft.) LAB QUAL RESULTS DATAQUAL Uncert. Criteria Ratio 

Soil New Property Above 2 feet All 0.0-0.2 1.40 = 0.2330 0.13 10.8 
Soil New Property Above 2 feet AJ 0.0-0.2 2.90 = 0.4840 0.13 22.3 
Soil New Property Above 2 feet AJ 0.2-1.0 1.06 = 0.2740 0.13 8.2 
Soil New Property Above 2 feet AK 0.0-0.2 0.63 = 0.1910 0.13 4.8 
Soil New Property Above 2 feet AK 0.2-l.O 0.73 = 0.2020 0.13 5.6 
Soil New i'roperty Above 2 feet 8403 0.0-0.5 0.17 = 0.1300 O.ll l 3 
Soil New Property Above 2 feet 8404 0.1-0.6 0.19 J 0.1400 0.13 1.5 
Soil New Property Above 2 feet 8407 0.0-0.5 0.15 J 0.0900 0.13 1.2 
Soil New Property Above 2 feet BH 0.0-0.2 0.22 J 0.0437 0.13 1.7 
Soil New Property Above 2 feet BH 0.2-1.0 0.25 J 0.0544 0.13 1.9 
Soil New Property Above 2 feet BJ 0.0-0.2 0.27 = 0.1130 0.13 2.1 
Soil New Property Above 2 feet BJ 0.2-1.0 0.21 = 0.1110 0.13 1.6 
Soil New i'roperty Above 2 feet BK 0.0-0.2 0.28 J 0.0703 0.13 2.1 
Soil New PropertY Above 2 feet CK 0.0-0.2 0.52 J 0.0889 0.13 4.0 
Soil New Property Above 2 feet CK 0.2-1.0 0.28 = 0.0506 0.13 2.2 
Soil New Property Above 2 feet GJ 0.0-0.2 0.47 = 0.1840 0.13 3.6 
Soil New Property Above 2 feet GJ 0.2-1.0 0.27 = 0.1240 0.13 2.0 
Soil New Property Above 2 feet HJ 0.0-0.2 0.20 "' 0.0786 0.13 1.5 
Soil New Property Above 2 feet HJ 0. 2-1.0 0.13 " 0.0693 0.13 1.0 
Soil New Property Above 2 feet HK 0.2-l.O 0.14 " 0.0426 0.13 1.0 
Soil New Property Above 2 feet SD01 0.0-0.5 0.25 = 0.1500 0.13 1.9 
Soil New Property Above 2 feet S002 0.0-0.5 0.25 = 0.1100 0.13 1.9 
Soil New Property Above 2 feet SD03 0.0-0.5 11.23 J 0.8100 0.13 86.4 
Soil New Property Above 2 feet SD04 0.0-0.5 0.79 .. 0.1300 0.13 6.1 
Soil New Property Above 2 feet S006 0.0-0.5 0.46 " 0.1200 0.13 3.5 
Soil New Property Above 2 feet SD22 0.0-0.5 0.90 " 0.1600 0.13 6.9 
Soil New Property Above 2 feet SD23 0.0-0.5 21.87 " 1.6700 0.13 168 
Soil New Property Above 2 feet SD24 0.0-0.5 4.99 "' 0. 4100 0.13 38.4 
Soil New Property Above 2 feet S026 0.0-0.5 0.43 J 0.1300 0.13 3.3 
Soil New Property Above 4! feet S027 0.0-0.5 1.73 J 0.4500 0.13 13.3 
Soil New Property Above 2 feet W400 0.0-0.5 0.29 " 0.0800 0.13 2.2 
Soil New Property Above 2 feet W4ll 0.0-0.5 1.21 J 0.1800 0.13 9.3 

Minimum, average and maximum are based on the reported detection limit. 
Generated by program mndcmp14 on 18SEP95 at 17:30 using datasets mndnew02 . 
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Media Location Group 

Soil New Property Above 2 feet 

Mound New Property Investigation 
Comparison of Soil Results with OU 9 Background Criteria 

Sample results exceeding background concentrations. 

Analysis Type=Radioisotopes Analyte (units)=Pu-239/240 (PCI/Gl 

STATION Depth(Ft.) LAB QUAL RESULTS DATAQUAL 

SD23 0.0-0.5 0.21 

------------------------------------------------------- Analysis Type=Radioisotopes Ana1yte (units)=Ra-226 (PCI/G) 

Media Location Group STATION Oepth(Ft.) LABQUAL RESULTS DATAQUAL 

Soil New Property Above 2 feet AH 0.0-0.5 2.30 J 
Soil New Property Above 2 feet AH 1.5-2.0 2.97 J 
Soil New Property Above 2 feet AJ 1. 5-2.0 2.57 J 
Soil New Property Above 2 feet AK 1. 5-2.0 2.93 J 
Soil New Property Above 2 feet CJ 0.0-0.5 2.80 = 
Soil New Property Above 2 feet CJ 1.5-2.0 2.35 = 
Soil New Property Above 2 feet CK 0.0-0.5 2.76 = 
Soil New Property Above 2 feet CK 1.5-2.0 2.83 = 
Soil New Property Above 2 feet NPS6 0.0-1.0 2.42 = 

2 Sigma 
Rad 

Count 
Uncert. 

0.0800 

2 Sigma 
Rad 

Count 
Uncert. 

0.6430 
0.6830 
0.6050 
0.6340 
0.5890 
0.6220 
0.7590 
0.6550 
0.2830 

Background 
Criteria 

0.18 

Background 
Criteria 

2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 

Concentration/ 
Criteria 

Ratio 

1.2 

Concentration/ 
Criteria 

Ratio 

1.2 
1.5 
1.3 
1.5 
1.4 
1.2 
1.4 
1.4 
1.2 

-------------------------------------------------------Analysis Type=Radioisotopes Analyte (units)=Sr-90 (PCI/Gl --------------------------------------------------------

2 Sigma 
Rad Concentration/ 

Count Background Criteria 
Media Location Group STATION Depth(Ft.) LABQUAL RESULTS DATAQUAL Uncert. Criteria Ratio 

Soil New Property Above 2 feet NPS5 0.0-1.0 1.58 = 0.7010 0.12 2.2 
Soil New Property Below 2 feet B405 5.0-11.0 2.77 J 0.8600 0. 72 3.8 

Minimum, average and maximum are based on the reported detection limit. 
Generated by program mndcmpl4 on 18SEP95 at 17:30 using datasets mndnew02. 
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Mound New Property Investigation 

Comparison of Soil Results with OU ~ Background Criteria 
S~le results exceeding background concentrations. 

------------------------------------------------------- Analysis Type=Radioisotopes Analyte (unitsi=Th-228 (PCI/GI 

Heclia Location Group 

soil New Property Above 2 feet 
Soil New Property Above 2 feet 
Soil New Property Above 2 feet 
Soil New Property Above 2 feet 
Soil New Property Above 2 feet 
Soil New Property Above 2 feet 
Soil New Property Above 2 feet 
Soil New Property Above 2 feet 
Soil New Property Above 2 feet 
Soil New Property Above 2 feet 

STATION Depth(Ft.) 

8398 0.0-0.5 
8403 0.0-0.5 
8405 0.0-0.5 
SDOl 0.0-0.5 
SD02 0.0-0.5 
SD03 0.0-0.5 
SD06 0.0-0.5 
SDOB 0.0-0.5 
SD23 0.0-0.5 
S024 0.0-0.5 

LABQUAL RESULTS 

1.77 
1.54 
1.64 
1.63 
1.60 
3.78 
l. 6~ 
1. 52 
1. 71 
1.79 

DATAQUAL 

J 

J 
J 

------------------------------------------------------- Analysis Type=Radioisotopes Analyte (unitsi=Th-230 IPCI/G) 

Media Location Group STATION Depth(Ft. I LABQUAL RESULTS DATAQUAL 

Soil New Property Above 2 feet 8406 0.2-0.7 1.~1 J 
Soil New Property Above 2 feet SD03 o.o-o.s 2.21 J 
Soil New Property Above 2 feet SD23 0.0-0.5 l.U = 
Soil New Property Above 2 feet SD25 o.o-o.5 2. 26 = 

2 Sigma 
Rad 

Count 
uncert. 

0.3000 
0.2300 
0.2200 
0.2400 
0.2500 
0.31!00 
0.2500 
0.3300 
0.2900 
0. 3100 

2 Sigma 
Rad 

Count 
uncert. 

0.2700 
0.2700 
0. 3100 
0.3300 

Background 
Criteria 

1.50 
1.50 
1.50 
1.50 
1.50 
l. 50 
1.50 
1.50 
1.50 
1.50 

Background 
criteria 

·1. 90 
1. 90 
1.90 
l. 90 

• 
Concentration/ 

Criteria 
Ratio 

1.2 
1.0 
1.1 
1.1 
1.1 
2.5 
1.1 
1.0 
1.1 
1.2 

Concentration/ 
Criteria 

Ratio 

1.0 
1.2 
1.0 
1.2 

------------------------------------------------------- Analysis Type=Radioisotopes Analyte (units)=Th-232 (PCI/G) -------------------------------------------------------

2 Sigma 
Rad Concentration/ 

Count Background Criteria 
Media Location Group STATION Depth(Ft.) LABQUAL RESULTS DATAQUAL uncert. Criteria Ratio 

Soil New Property Above 2 feet B398 0.0-0.5 1.44 " 0.2600 1.40 1.0 
Soil New Property Above 2 feet SD03 0.0-0.5 2.12 J 0.2600 1.40 1.5 
Soil New Property Above 2 feet SD23 0.0-0.5 1.80 = 0. 3000 l. 40 1.3 

Minim~, average and maxim~ are based on the reported detection limit. 
Generated by program mndcmp14 on 18SEP95 at 17:30 using datasets mndnew02. 
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Mound New Property Investigation 

Comparison of Soil Results with OU 9 Background Criteria 
Sample results exceeding background concentrations. 

~ ------------------------------------------------------Analysis Type=Radioisotopes Analyte (units)=Tritium (PCI/Gl -------------------------------------------------------
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2 Sigma 
Rad 

Count 
Media Location Group STATION Oepth(Ft.) LABQUAL RESULTS OATAQUAL Uncert. 

soil New Property Above 2 feet S009 0.0-0.5 2.60 = 1. 9000 
Soil New Property Above 2 feet S017 0.0-0.5 3.00 = 1.9000 

------------------------------------------------------- Analysis Type=Radioisotopes Analyte (unitsl=U-234 (PCI/Gl 

2 Sigma 
Rad 

Count 
Media Location Group STATION Oepth(Ft.) LAB QUAL RESULTS OATAQUAL Uncert. 

Soil New Property Above 2 feet B406 0.2-0.7 1.17 J 0.2100 

Analysis Type=Radioisotopes Analyte (units)=U-235 (PCI/Gl 

2 Sigma 
Rad 

Count 
Media Location Group STATION oepth(Ft.) LABQUAL RESULTS OATAQUAL Uncert. 

Soil New Property Above 2 feet B401 0.0-0.5 0.16 J 0.0700 
Soil New Property Above 2 feet B406 0.2-0.7 0.20 J 0.0800 
Soil New Property Above 2 feet S008 0.0-0.5 0.17 J 0.0700 
Soil New Property Above 2 feet S009 0.0-0.5 0.12 J 0.0600 
Soil New Property Above 2 feet S024 0.0-0.5 0.14 = 0.0800 
Soil New Property Above 2 feet W399 0.0-0.5 0.21 J 0.1000 
Soil New Property Above 2 feet W411 0.0-0.5 0.20 J 0.0800 
Soil New Property Below 2 feet 8401 24.0-30.0 0.18 J 0.0800 

Minimum, average and maximum are based on the reported detection limit. 
Generated by program mndcmpl4 on 18SEP95 at 17:30 using datasets mndnew02. 

• • 

Concentration/ 
Background Criteria 
Criteria Ratio 

l. 60 1.6 
1.60 1.9 

Concentration/ 
Background Criteria 
Criteria Ratio 

1.10 1.1 

Concentration/ 
Background Criteria 
Criteria Ratio 

0.11 1.5 
0.11 1.8 
0.11 1.5 
0.11 1.1 
0.11 1.3 
0.11 1.9 
0.11 1.8 
0.11 1.6 

• 
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APPENDIX B.4 

GROUNDWATER AND SEEP RESULTS SORTED BY ANALYTE 
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Mound New Property Investigation 
Summary for Seeps and Ground Water Compared to OU 9 Background 

Sarople results exceeding background concentrations. 

---------------------------------------------------------- Analysis Type=Anions Analyte (units) =Ammonia (MG/L)- ----------------------------------------------------------

Media 

Groundwater 
Groundwater 

Location 

New Property 
New Property 

Group 

All 
All 

STATION 

0344 
0353 

Depth 
(Pt.) LABQUAL RESULTS 

0.21 
0. 56 

DATAQUAL 

2 Sigma 
Rad 

Count 
Uncert. 

Background 
Criteria 

0.16 
0.16 

Concentration/ 
Criteria 

Ratio 

1. 3 
3.4 

c-- ------------------------------------------------------- Analysis Type=Anions Analyte (units) =Chloride (MG/L) ----------------------------------------------------------

2 Sigma 
Rad Concentration/ 

Depth Count Background Criteria 
Media Location Group STATION (Pt.) LABQUAL RBSULTS DATAQUAL Uncert. Criteria Ratio 

Seeps/Springs New Property All 617 0.0-0.0 + 357.00 = 248.46 1. 4 
Seeps I Springs New Property All 618 0.0-0.0 + 1026.00 = 248.46' 4.1 
Seeps/Springs New Property All 623 0.0-0.0 + 363.00 = 248.46 1. 5 
Groundwater New Property All W399 0.0-31.5 488.00 = 248.46 2.0 

---------------------------------------------------------- Analysis Type=Anions Analyte (units} =Fluoride (MG/L) ----------------------------------------------------------

Media Location Group 

Groundwater New Property All 

STATION 

W399 

Depth 
(Pt.) 

0.0-31.5 

LABQUAL RESULTS 

1.04 

DATAQUAL 

2 Sigma 
Rad 

Count 
Uncert. 

Background 
Criteria 

0.41 

Concentration/ 
Criteria 
Ratio 

2.5 

----------------------------------------------------- Analysis Type=Anions Analyte (units) =Ni trate-Ni tri te-N (MG/L) ------------------------------------------------------

Media Location 

Groundwater New Property 

• 

Group 

All 

STATION 

0158 

Depth 
(Pt.) LABQUAL RESULTS 

8. 80 

DATAQUAL 

2 Sigma 
Rad 

Count 
Uncert. 

Minimum, average and maximum are based on the reported detection limit. 
Generated by program mndcmp19 on 12DEC95 at 14:41 using dataset mndnewOJ. 

• 

Background 
Criteria 

6.46 

Concentration/ 
Criteria 
Ratio 

1.4 

• 
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Media Location Group 

Groundwater New Property All 

• 
Mound New Property Investig~tion 

Summary for Seeps and Ground Water Compared to OU 9 Background 
Sample results exceeding background concentrations. 

Analysis 'IYP<!•Anions Analyte (unitsi=Nitrite As Nitroqen IMG/L) 

STATION 

0319 

Depth 
(Pt.) LABQUAL RESULTS DATAQUAL 

0.02 

---------------------------------------------------------- Analysis 'IYP<!=Anions Analyte (units I =Sulfate (MG/LI 

Depth 
Media LOcation Group STATION (Pt.) LABQUAL RBSULTS DATAQUAL 

Groundwater Nev Property All 0354 - 198.00 
Seeps/Springs New Property All 618 0.0-0.0 .. 144.00 J-H.C-
Groundwater New Property All W399 0.0-31.5 399.00 . 

2 Sigma 
Ra<l 

count 
Uncert. 

2 Sigma 
Rad 

Count 
uneert. 

z ---------------------------------------------------------- Analysis Type=Metals Analyte (units)•Aluminwn (UG/Ll 
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Madia LOcation 

Groundwater New Property 
Groundwater New Property 
Groundwater Hew Property 
GroWldwater Hew Property 
Seeps/Springs New Property 
Seeps/Springs New Property 
SeepsfSprings New Property 
Seeps/Springs New Property 
Seeps 1 Springs New Property 
Seeps/Springs New Property 
Seeps/Springs New Property 
Seeps/Springs New Property 
Groundwater New Property 
Groundwater New Property 
Groundwater New Property 
Groundwater New Property 

2 Sigma 
Rad 

Depth Count 
Group STATION (Pt.) LABQUAL RESULTS DATAQUAL uncert. 

All 0353 - J 424.00 J 
All 0354 . -. 307.00 
All 0354 - 876.00 
All 0356 - J 180.00 J 
All 610 0.0•0.0 302.00 J-1) 
All 614 o.o-o.o 3910.00 J·D 
All 617 0.0-0.0 72.7.00 J-1) 
All 618 0.0-0.0 472.00 J-1) 
All 619 0.0-0.0 3040.00 J-1) 
All 620 o. o-o.o 5490.00 J-1) 
All 621 0. 0-0 .o 254.00 J-1) 
All 623 0.0-0.0 546.00 J-1) 
All B401 0.0-28.9 40200.00 = 
All B408 0.0-37 .l 58800.00 . 
All W399 0.0-31.5 E 1130.00 J 
All W400 0.0-24.8 4810.00 = 

Minimum. average and maximum are bAsed on the reported detection limit. 
Generated by program mnd~mp19 on 1;;10~95 at 14:41 using dataset mndnew03. 

Background 
Criteria 

Background 
Criteria 

134.56 
134.56 
134.56. 

Background 
Criteria 

121.98 
121.98 
121.98 
1:11.98 
121.98 
121.98 
121.98 
121.98 
121.98 
121.98 
121.98 
121.98 
121.98 
121.98 
121.98 
121.98 

Concentration/ 
Criteria 

Ratio 

Concentration/ 
Criteria 
Ratio 

1. 5 
1.1 
3.0 

Concentration/ 
Criteria 

Ratio 

3.5 
2.5 
7.2 
1.5 
2.5 

32.1 
6.0 
3.9 

24.9 
45.0 
2.1 
4.5 
330 
482 
9.3 

39.4 

• 
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Mound New Property Investigation 
Summary for Seeps and Ground Water Compared to OU 9 Background 

Sample results exceeding background concentrations. 

---------------------------------------------------------- Analysis Type=Metals Analyte (units) =Aluminum (UG/L) -------------------------------.o:-------------------------
(continued) 

Media 

Groundwater 
Groundwater 

Location 

New Property 
New Property 

Group 

All 
All 

STATION 

W402 
W411 

Depth 
(Pt.) 

0. 0-24.0 
0.0-33.6 

LABQUAL RESULTS 

9950.00 
31500.00 

DATAQUAL 

---------------------------------------------------------- Analysis Type=Metals Analyte (units) =Antimony (UG/L) 

Media Location Group STATION 

Groundwater New Property All W399 

Depth 
(Pt.) 

0.0-31.5 

LABQUAL 

B 

RESULTS DATAQUAL 

2.30 

-~-------------------------------------------------------- Analysis Type=Metals Analyte (units) =Arsenic (UG/L) 

Media Location Group 

Groundwater New Property All 

STATION 

8408 

Depth 
(Pt.) 

0.0-37.1 

LABQUAL RESULTS 

472.00 

DATAQUAL 

J 

2 Sigma 
Rad 

Count 
Uncert. 

2 Sigma 
Rad 

Count 
Uncert. 

2 Sigma 
Rad 

Count 
Uncert. 

Background 
Criteria 

121.98 
121.98 

Background 
Criteria 

Q. 54 1 

Background 
Criteria 

28.17 

Concentration/ 
Criteria 

Ratio 

81.6 
258 

Concentration/ 
Criteria 

Ratio 

4. 3 

Concentration/ 
Criteria 

Ratio 

16.8 

~ ----------------------------------------------------------- Analysis Type=Metals Analyte (units) =Barium (UG/L) 
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Media Location 

Groundwater New Property 
Groundwater New Property 
Groundwater New Property 

,. 

2 Sigma 
Rad Concentration/ 

Depth Count Background Criteria 
Group STATION (Pt.) LABQUAL RESULTS DATAQUAL Uncert. Criteria Ratio 

All 0344 - 343.00 315.01 1.1 
All 0344 - J 342.00 J 315.01 1.1 
All 8408 0.0-37.1 EN 552.00 J 315.01 1.8 

Minimum, average and maximum are based on the reported detection ltmit. 
Generated by program mndcmp19 on 12DEC95 at 14:41 using dataset mndnew03. 
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• • 
Mound New Property Investiqation 

Summary for Seeps and Ground Water Compared to OU 9 Background 
Sample results exceeding background concentrations. 

• 
--------------------------------------------------------- Analysis Type=Metals Analyte (units) =Beryllium (UG/L) ----------------------------------------------------------

Media 

Groundwater 
Groundwater 

Location 

New Property 
New Property 

Group 

All 
All 

STATION 

0320 
0356 

Depth 
(Pt.) LABQUAL 

8 

RI!SULTS 

0. 54 
o. 54 

DATAQUAL 

---------------------------------------------------------- Analysis Type=Metals Analyte (units) aBismuth (UG/L) 

Depth 
Media Location Group STATION (Pt.) LABQUAL RESULTS DATAQUAL 

Groundwater New Property All 8401 0.0-28.9 688.00 J 
Groundwater New Property All 8408 0.0-37.1 1460.00 J 
Groundwater New Property All W400 0. 0-24.8 193.00 = 
Groundwater New Property All W402 0.0-24.0 8 147.00 = 
Groundwater New Property All W411 0. 0-33.6 264.00 = 

2 Sigma 
Rad 

Count 
Uncert. 

2 Sigma 
Rad 

Count 
Uncert. 

Background 
Criteria 

0.24 
0.24 

Background 
Criteria 

16.44 
16.44, 
16.44 
16.44 
16.44 

Concentration/ 
Criteria 

Ratio 

2.2 
2.2 

Concentration/ 
Criteria 

Ratio 

41.9 
88.8 
ll. 7 
8.9 

16.1 

---------------------------------------------------------- Analysis Type=Metals Analyte (units) =Calcium (UG/L) --------------------------------- --------------------------

Media Location 

Groundwater New Property 
Groundwater New Property 
Seeps/Springs New Property 
Seeps/Springs New Property 
Seeps/Springs New Property 
Seeps/Springs New Property 
Seeps/Springs New Property 
Groundwater New Property 
Groundwater New Property 
Groundwater New Property 
Groundwater New Property 
Groundwater New Property 

Depth 
Group STATION (Pt.) 

All 0353 -
All 0353 -
All 610 0.0-0.0 
All 617 0.0-0.0 
All 618 0.0-0.0 
All 620 0.0-0.0 
All 623 0.0-0.0 
All 8401 0.0-28.9 
All 8408 0.0-37.1 
All W400 0.0-24.8 
All W402 0.0-24.0 
All W411 0.0-33.6 

LABQUAL RESULTS 

J 145000.00 
J 129000.00 

128000.00 
174000.00 
277000.00 
139000.00 
142000.00 
703000.00 

1760000.00 
420000.00 
179000.00 
255000.00 

DATAQUAL 

J 
J 

J 

2 Sigma 
Rad 

Count 
Uncert. 

Minimum, average and rrwudmum are based on the reported detection limit. 
Generated b¥ program mndcmp19 on 12DEC95 at 14:41 using dataset mndnew03. 

Background 
Criteria 

123303.13 
123303.13 
123303.13 
123303.13 
123303.13 
123303.13 
123303.13 
123303 .13 
123303 .13 
123303 .13 
123303 .13 
123303.13 

Concentration/ 
Criteria 

Ratio 

1.2 
1.0 
1.0 
1.4 
2.2 
1.1 
1.2 
5. 7 

14.3 
3.4 
1.5 
2.1 



::a;s:: 
0 0 
~- § 
s· c.. 
:I -c og 

r 

~ 
-c a 
~ 

0 
c: 
v. 

z 
~ 
-c 

Mound New Property Investigation 
Summary for Seeps and Ground Water Compared to ou 9 Background 

Sample results exceeding background concentrations. 

---------------------------------------------------------- Analysis Type=Metals Analyte (units) =Chromium (UG/L l ----------------------------------------------------------

2 Sigma 
Rad Concentration/ 

Depth Count Background Criteria 
Media Location Group STATION (Pt.) LAB()UAL RESULTS DATAQUAL uncert. Criteria Ratio 

Groundwater New Property All 8408 0. 0-37.1 N 164.00 J 13 5. 96 1.2 
Groundwater New Property All W399 0. 0-31.5 309.00 = 13 5. 96 2.3 

----------------------------------------------------------- Analysis TYPe=Metals Analyte (units) =Cobalt (UG/L) -----------------------------------------------------------

2 Sigma 
Rad Concentration/ 

Depth count Background Criteria 
Media Location Group STATION (Pt.) LABOUAL RESULTS DATAQUAL uncert. Criteria Ratio 

Seeps/Springs New Property All 614 0.0-0.0 8 3.10 = 2.16 1.4 
Seeps/Springs New Property All 620 0.0-0.0 8 3.40 a 2.16. 1.6 
Groundwater New Property All 8408 0.0-37.1 N 126.00 J 2.16 58.3 
Groundwater New Property All W399 0.0-31.5 8 8.30 a 2.16 3.8 
Groundwater New Property All W400 0.0-24.8 8 6.90 = 2.16 3.2 
Groundwater New Property All W402 0.0-24.0 8 7.00 = 2.16 3.2 
Groundwater New Property All W4ll 0.0-33.6 8 18.20 = 2.16 8. 4 

.g ----------------------------------------------------------- Analysis Type=Metals Analyte (units) =Copper (UG/L) ---------------------------------------------------- -------
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Media Location 

Seeps/Springs New Property 
Seeps/Springs New Property 
Seeps/Springs New Property 
Groundwater New Property 
GroWldwater New Property 
Groundwater New Property 
Groundwater New Property 

• 

2 Sigma 
Rad Concentration/ 

Depth Count Background Criteria 
Group STATION (Pt.) LABOUAL RESULTS DATAQUAL Uncert. Criteria Ratio 

All 614 0.0-0.0 8 6.20 J-D 3.42 1.8 
All 619 0.0-0.0 8 5.70 J-D 3.42 1.7 
All 620 0.0-0.0 7.60 J-0 3.42 2.2 
All 8401 0.0-28.9 160.00 a 3.42 46.8 
All 8408 0.0-37.1 485.00 = 3.42 142 
All W399 0.0-31.5 8 8.30 = 3.42 2.4 
All W400 0.0-24.8 26.90 J 3.42 7.9 

MinUnum, average and ~i~ are based on the reported detection limit. 
Generated by program mndcmpl9 on 12DEC95 at 14:41 using dataset mndnew03. 

• • 
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• • 
Mound New Property Investigation 

Summary for Seeps and Ground Water Compared to OU 9 Background 
Saq,le results exceeding background concentrations. 

• 
------------------------------------------------------------ Analysis Type=Metals Analyte (units) =Iron {UG/L) ------------------------------------------------------------

2 Sigma 
Rad Concentration/ 

Depth Count Background Criteria 
Media Location Group STATION (Pt.) LABQUAL RESULTS DATAQUAL Uncert. Criteria Ratio 

Groundwater New Property All 0344 - J 4640.00 J 3777.95 1.2 
Groundwater New Property All 0344 - J 4170.00 J 3777.95 1.1 
Seeps/Springs New Property All 614 0.0-0.0 6180.00 J-D 3777.95 1.6 
Seeps/Springs New Property All 620 0.0-0.0 7830.00 J-D 3777.95 2.1 
Groundwater New Property All 8401 0.0-28.9 E 136000.00 J 3777.95 36.0 
Groundwater New Property All 8408 0.0-37.1 E 470000.00 J 3777.95 124 
Groundwater New Property All W400 0.0-24.8 4950.00 = 3777.95 1.3 
Groundwater New Property All W402 0.0-24.0 10300.00 = 3777.95 2. 7 
Groundwater New Property All W4ll 0.0-33.6 31500.00 = 3777.95 8. 3 

------------------------------------------------------------ Analysis Type=Metals Analyte (units) =Lead {UG/L) ------------------------------------------------------------

2 Sigma 
Rad Concentration/ 

Depth Count Background Criteria 
Media Location Group STATION (Ft.) LABQUAL RESULTS DATAQUAL Uncert. Criteria Ratio 

Groundwater New Property All 8401 0.0-28.9 80.70 = 1. 44 56.0 
Groundwater New Property All 8408 0.0-37.1 148.00 = 1. 44 103 
Groundwater New Property All W400 0.0-24.8 8. so J 1.44 5.9 
Groundwater New Property All W402 0.0-24.0 6.00 J 1.44 4.2 
Groundwater New Property All W411 0.0-33.6 6.70 J 1.44 4.6 

---------------------------------------------------------- Analysis Type=Metals Analyte (units) =Lithium (UG/L) -----------------------------------------------------------

2 Sigma 
Rad Concentration/ 

Depth Count Background Criteria 
Media Location Group STATION (Pt.) LABQUAL RESULTS DATAQUAL uncert. Criteria Ratio 

Groundwater New Property All 8401 0. 0-28.9 70.10 = 50.28 1.4 
Groundwater New Property All W4ll 0.0-33.6 132.00 = 50.28 2.6 

Minimum, average and IN!Utimum are based on the reported detection limit. 
Generated by program mndcmpl9 on 12DEC95 at 14:41 using dataset mndnew03. 
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Mound New Property Investigation 
Summary for Seeps and Ground Water Comp~red to OU ' Background 

Sample results exceeding background concentrations. 

7 

---------------------- -·---- ----------------------------- Ana lysis Type=Metals Analyte (units 1 =Magnesium (UG/LI ----------------------------------------------------------

Media Location Group 

Groundwater New Property All 
Groundwater New Property All 
Groundwater New Property All 
Groundwater New Property All 
Seeps/Springs New Property All 
Seeps/Springs New Property All 
Groundwater New Property All 
Groundwater N_. Property All 
Groundwater New Property All 
Groundwater New Property All 
Groundwater New Property All 
Groundwater New Property All 

STATION 

0353 
0353 
0354 
0354 
611 
618 
8401 
8408 
W399 
W400 
W402 
W4ll 

Peptn 
(Pt. I 

0.0-0.0 
0.0-0.0 
0.0-28.9 
0.0-37.1 
0.0-31.5 
0.0-24.8 
0.0-24.0 
0.0-33.6 

LABQUAL 

J 
J 
J 

R• 
a• 

R 
B 
B 

2 Sigma 
Rad Concentration/ 

Count Background Criteria 
ll&SU!.TS DATAQUAL Uneert. Criteria Ratio 

53100.00 J 41401.84 1.3 
45400.00 J 41401.84 1.1 
50100.00 J 41401.84 1.2 
47100.00 41401.84 1.1 
15500.00 c 41401.84 1.8 
64400.00 = 41401.84 1.6 

242000.00 J 41401.84 5.8 
462000.00 J 41401.84 11.2 

63200.00 = 41401.84 1.5 
86100.00 J 41401.84 2.1 
55600.00 J 41401.84 1.3 
81900.00 J 41401.84 2.0 

S: --------------------------------------------------------- Analysis Type=Metals Arullyte (units I =Manganese (UG/LI -- • -------------------------------------------------------

~ 
:1; ., 
a 
-o 
n q 
~ 
~ 
p. 

Media 

Groundwater 
Groundwater 
Groundwater 
Groundwater 
Groundwater 
Groundwater 

Location 

New Property 
New Property 
New Property 
New Property 
New Property 
New Property 

Depth 
Gr01.1p STATION (Ft.} 

All 8401 0.0-28.9 
All 8408 0.0-37.1 
All W399 0.0-31.5 
All W400 0.0-24.8 
All W402 0.0-24.0 
All W4ll 0.0-33.6 

2 Sigma 
Rad Concentration/ 

Count. Background Criteria 
LABQUAL RBSUL'l'S DA'l'AQUAL uneert. criteria Ratio 

B 2190.00 J 214.08 10.2 
R 1000.00 J 214.08 32.7 

220.00 ~ 214.08 1.0 
R 1010.00 J 214.08 4.1 
B 317.00 J 214.08 1.5 
B 1120.00 J 214.08 5.2 

§: ---------------------------------------------------------- Analysis Type=Metals Analyte (urd tsl ~Mercury (UG/LI ----------------------------------------- • -----------------

[ 
QQ 

~. 
0 = 
~ 

~ 

.,> 
&l:g 
n n 
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Media Location 

Groundwater New Property 

• 

Group STATION 

All 11408 

Pepth 
(Pt.) 

0.0-37.1 

LABQUAL RRSULTS 

0.40 

DATAQUAL 

2 Siqma 
Rad 

Count 
Uneert. 

Minimum, average and maximum are based on the reported detection limit. 
Generated by program ~19 on 12DRC95 at 14:41 usinq dataset mndnew03. 

• 

Background 
Criteria 

0.05 

Concentration/ 
Criteria 

Ratio 

8.0 

• 
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• • 
Mound New Property Investigation 

Summary for Seeps and Ground Water Compared to OU 9 Background 
Sample results exceeding background concentrations. 

• 
--------------------------------------------------------- Analysis Type=Metals Analyte (units) =Molyl:xlenum (UG/L) ------------------------------ •--------- -----------------

Media LOcation Group 

Groundwater New Property All 

STATION 

B401 

Depth 
(Pt.) 

0.0-28.9 

LABQUAL RESULTS 

168.00 

DATAQUAL 

2 Si!JU'A 
Rad 

Count 
Uncert. 

Background 
Criteria 

6.36 

Concentration/ 
Criteria 

Ratio 

26.4 

----------------------------------------------------------- Analysis Type=Meta1s Analyte (units) =Nickel (UG/L) --------------------------------- ·-------------------------

Media 

Groundwater 
Groundwater 

Location 

New Property 
New Property 

Group 

All 
All 

STATION 

B408 
W399 

Depth 
(Pt.) 

0.0-37.1 
0.0-31.5 

LABQUAL 

N 

RESULTS 

322.00 
394.00 

DATAQUAL 

J 

2 Si!JU'A 
Rad 

Count 
Uncert. 

Background 
Criteria 

152.46 
152.46 

Concentration/ 
Criteria 

Ratio 

2.1 
2.6 

--------------------------------------------------------- Analysis Type=Metals Analyte (units} =Potassium (UG/L) ----------------------------------------------------------

Depth 
Media Location Group STATION (Pt.) 

Groundwater New Property All B401 0.0-28.9 
Groundwater New Property All 8408 0.0-37.1 
Groundwater New Property All W399 0.0-31.5 
Groundwater New Property All W400 0.0-24.8 
Groundwater New Property All W402 0.0-24.0 
Groundwater New Property All W4ll 0.0-33.6 

LABQUAL 

E 
E 
E 

RESULTS 

10800.00 
13300.00 
65000.00 
7550.00 
7410.00 

28400.00 

DATAQUAL 

J 
J 
J 

2 Sigma 
Rad 

Count 
Uncert. 

Background 
Criteria 

5381.30 
5381.30 
5381.30 
5381.30 
5381.30 
5381.30 

Concentration/ 
Criteria 

Ratio 

2.0 
2.5 

12.1 
1.4 
1.4 
5.3 

---------------------------------------------------------- Analysis Type=Hetals Analyte (units) =Selenium (UG/L) ----------------------------------------------------------

Media Location 

Groundwater New Property 

Group 

All 

STATION 

0319 

Depth 
(Ft.) LABQUAL RESULTS 

J 3.60 

DATAQUAL 

J 

2 Sigma 
Rad 

Count 
Uncert. 

Minimum, average and maximum are based on the reported detection limit. 
Generated by program mndcmp19 on 12DEC95 at 14:41 using dataset mndnew03. 

Background 
Criteria 

1. 85 

Concentration/ 
Criteria 

Ratio 

1.9 
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Mound New Property Investigation 
Summary for Seeps and Ground Water Compared to OU 9 Background 

Sample results exceeding background concentrations. 

--------------------- --"-- --------------------------------- Analysis Type=Metals Analyte (units) =Silver (UG/L) -----------------------------------------------------------

2 Sigma 
Rad Concentration/ 

Depth count Background Criteria 
Media Location Group STATION (Pt.) LABQUAL RESULTS DATAQUAL uncert. Criteria Ratio 

Seeps/Springs New Property All 610 0.0-0.0 B 1. 00 = 0. 79 1.3 
Seeps/Springs New Property All 614 0.0-0.0 B 1.40 = 0.79 1.8 
Seeps/Springs New Property All 617 0.0-0.0 B 1.70 = 0.79 2.2 
Seeps/Springs New Property All 620 0.0-0.0 B 1. 00 = 0.79 1.3 

----------------------------------------------------------- Analysis Type=Metals Analyte (units) =Sodium (UG/L) -----------------------------------------------------------

Media Location Group STATION 

Groundwater New Property All 0158 
Groundwater New Property All 0344 
Seeps/Springs New Property All 618 
Seeps/Springs New Property All 623 
Groundwater New Property All W399 

Depth 
(Pt. l LABQUAL 

0.0-0.0 
0.0-0.0 
0.0-31.5 

RESULTS 

417000.00 
134000.00 
387000.00 
130000.00 
423000.00 

DATAQUAL 

2 Sigma 
Rad 

Count 
uncert. 

---------------------------------------------------------- Analysis Type=Metals Analyte (units) =Thallium (UG/Ll 

Media Location 

Groundwater New Property 

Group 

All 

STATION 

W399 

Depth 
(Pt.) 

0.0-31.5 

LABQUAL RESULTS 

B 3.60 

DATAQUAL 

2 Sigma 
Rad 

Count 
Uncert. 

---------------------------------------------------------- Analysis Type=Metals Analyte (units) =Vanadium (UG/L) 

Media Location 

Groundwater New Property 

:. 

Group 

All 

STATION 

0353 

Depth 
(Pt.) LABQUAL RESULTS 

23.60 

DATAQUAL 

2 Sigma 
Rad 

count 
Uncert. 

Minimum, average and maximum are based on the reported detection limit. 
Generated by program mndcmp19 on 12DEC95 at 14:41 using dataset mndnew03. 

• 

Background 
Criteria 

105374.19' 
105374.19 
105374.19 
105374.19 
105374.19 

Background 
Criteria 

1.10 

Background 
Criteria 

18.13 

Concentration/ 
Criteria 

Ratio 

4.0 
1.3 
3.7 
1.2 
4.0 

Concentration/ 
Criteria 

Ratio 

3.3 

Concentration/ 
Criteria 

Ratio 

1. 3 

• 



~~ 
~· § 
()" Q. 

:::s '"0 og 
,r 

trl 
::tl 
'"0 
a 

~ 

0 a 
~ 
a' 
'0 

~ 

I 
et 
[ 
n 

i· 
r:::. 
0 a 

~ 
'0 

!i 

;;?> 
OQ"'C 
n'O 
t:IIg 
!:~ 
-w 

• • 
Mound New Property Investigation 

Summary for Seeps and Ground Water Co~ared to OU 9 Background 
Semple results exceeding background concentrations. 

• 
10 

---------------------------------------------------------- Analysis Type•Metals Analyte (units l •Vanadium (UG/L l ------· ------------------------- --------------- • ----------

Media Location Group STATION 

Seeps/Sprinqs New Property All 610 
Seeps/ Springs New Property All 614 
Seeps/Sprin;s New Property All 617 
Seeps I Springs New Property All 618 
Seeps I Sprinqs New Property All 619 
Seeps/Springs New Propert:i All 620 
Seeps/Sprinqs New Property All 6:11 
Seeps/Springs New Property All 623 
Groundwater New Property All 8401 
Groundwater New Property All 8408 
Groundwater New Property All 111411 

Depth 
(l't.l 

o.o-o.o 
o.o-o.o 
0.0-0.0 
0.0-0.0 
0.0-0.0 
0.0-0.0 
0.0-0.0 
0.0-0.0 
0.0-28.9 
0.0-37.1 
0.0-33.6 

(continued) 

LABQUl\L 

l!N 
l!N 
8 

RESULTS 

28.10 
29.30 
42.80 
57.60 
22.00 
36.30 
18.60 
35.60 
84.40 

138.00 
29.10 

DATAQUl\L 

J 
J 

2 Siqma 
Rad 

Count 
Uncert. 

Baekqround 
Criteria 

18.13 
u.u 
u.u 
u.u 
18.13 
u.u 
18.13 
u.u 
u.u 
u.u 
u.u 

Concentration/ 
Criteria 

Ratio 

1.5 
1.6 
2.4 
3.2 
1.2 
2.0 
l.O 
2.0 
4. 7 
7.6 
1.6 

------------------------------------------------------------ Analysis Type=Metals Analyte !units) =Zinc (UG/Ll ------------------------------------------------------------

Media L<x:etion Group 
Depth 

STATION (Pt.) 

Groundwater New Property All 8401 0.0-28.9 
Groundwater New Property All 8408 0.0-37.1 
Groundwater New Property All W399 0.0-31.5 
Groundwater New Property All W400 0.0-24.8 

LABQUl\L 

EN 
I!N 
B 

RESULTS 

413.00 
1140.00 

109.00 
261.00 

llATAQUl\L 

J 
J 
J 

2 Siqma 
Rad 

Count 
uncert. 

!lac kg round 
Criteria 

100.15 
100.15 
100.15 
100.15 

Concentration/ 
Criteria 

Ratio 

4.1 
11.4 
1.1 
2.6 

----------------------------------------------- Analysis Type=Metals, Dissolved Analyte (unital =Aluminum, Dissolved (UG/L) -----------------------------------------------

2 Siqma 
Rad Concentration/ 

Depth CO\Ult 8ackqround Criteria 
Media Location Group STATION (Pt.) LABQUl\L RESULTS DATAQUl\L Uncert~ Criteria Ratio 

Groundwater New Property All 0158 . -. B 15.50 9.54 1.6 
Groundwater New Property All 0158 - II 12.70 9.54 1.3 
Groundwater New Property All 0319 - 8 12.80 9.54 1.3 
Groundwater New Property All 0320 . -. B 17.70 9.54 1.9 

Minimum, average and maximum are based on the reported detection limit. 
Generated by program mndcmp19 on 12DEC95 at 14:41 usinq dataset mndnewOl. 
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Mound New Property Investigation 11 
Summary for Seeps and Ground Water Compared to OU 9 Background 

Sample results ex~eeding background concentrations • 

--- ... -------- .. ---------------------------------- Analysis Type==Metals~ Dissolved Analyte (units) =Aluminum, Dissolved (UG/L) ---------------------.-------------------------
(continued) 

l Sigma 
Rad Concentration/ 

Pepth Count Background criteria 
Media Location Group STATION (l't.) Llll!QUAL RBSIJLTS DATAQUAL Uncert. Criteria Ratio 

New Property All 0344 - B 12.40 9.54 1.3 
New Property All 0353 - B 11.70 9.54 1.2 
!lew Property All 0353 - B 19.70 9.54 2.1 
New Property All 0354 - B 11.50 9.54 1.2 
New Property All 0356 - B 16.50 9.54 1.7 
New Property All 0356 - B 15.10 9.54 1.6 

----------------------------------------------- Analysis '!'YPe=Metals, Dissolved llnalyte (units) •Antimony. Dissolved (l.JO/L) -----------------------------------------------

2 Sigma 
Rad . Concentration/ 

Depth Count Background Criteria 
Media Location Group STATION (l't.) LABQUAL RESULTS DATAQUAL uneert. Criteria Ratio 

Groundwater New P.-operty All 0353 - J 11.70 J 5.62 2.1 
Groundwater New Property All 0354 - 6.30 5.62 1.1 

a ····-------·-----·------------------------------ Analysis 'l'ype=Metals, Dissolved Analyte (units) =Barium, Dissolved (l.JO/L) --·---------------------------------------------
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Media Location 

Groundwater New Property 
Groundwater New P.-oputy 

• 

2 Sigma 
Rad Con<:entration/ 

Depth Count Background Criteria 
G!'oup STATION (Pt.) LABQUAL RESULTS OATAQUAL uncert. Criteria Ratio 

All 0344 - 348.00 287.66 1.2 
All 0344 . -. J 348.00 J 287.66 1.2 

Min~, average and maximum are based on the reported detection limit. 
Genented by pl'ogrBID mndcmpl9 on l2DBC95 at 14,41 using dataset mndnewOl. 

• • 
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• • 
Mound New Property Investigation 12 

Summary for Seeps and Ground Mater Co~ared to ou 9 Background 
Sample results exceeding background concentrations. 

---------------------------------------------- Analysis TypemMetals, Dissolved Analyte (units} =Beryllium, Dissolved (UG/LI -----------------------------------------------

2 Sigma 
Rad Concentration/ 

Depth Count Background Criteria 
Media Location Group STATION (Pt.) LABQUAL RESULTS DATAQUAL Uncert. Criteria Ratio 

Groundwater New Property All 0320 - o. 54 0. 22 2.4 
Groundwater New Property All 0356 - B 0.32 0.22 1.4 

----------------------------------------------- Analysis TYP<ocMetals, Dissolved Analyte (units) •Bis11111th, Dissolved IUG/Ll ------------------------------------------------

Media Location 

Groundwater New Property 

Group 

All 

STATION 

0354 

Depth 
I Pt.) LABQUAL RESULTS DATAQUAL 

B 32.50 

2 Sigma 
Rad 

Count 
uncert. 

Background 
Criteria 

16.44 

Concentration/ 
Criteria 

Ratio 

2.0 

----------------------------------------------- Analysis Type•Metals, Dissolved Analyte (units) •Cadmium, Dissolved (UG/LI ------------------------------------------------

Media Location 

Groundwater New Property 

Media LOcation 

Groundwater New Property 
Groundwater N- Property 

Group STATION 

All 0356 

Depth 
I Pt.) LABQUAL 

B 

RESULTS DATAQUAL 

o.u 

2 Sigma 
Rad 

Count 
Uncert. 

Analysis TypeaMetals, Dissolved Analyte (units,•Calcium, Dissolved (UG/L} 

2 Sigma 
Rad 

Depth Count 
Group STATION (Pt. I LABQUAL RESULTS DATAQUAL uncert. 

All 0353 - J 177000.00 J 
All 0353 - J 129000.00 J 

Min~- average and max~ are based on tbe reported detection limit. 
Generated by program 111Ddcmpl9 on l2DI!C95 at 14:41 using dataset mndnewOJ. 

Background 
Criteria 

0.55 

Background 
Criteria 

119789. OJ 
119789.03 

Concentration/ 
Criteria 

Ratio 

1.5 

Concentration/ 
Cdteria 
Ratio 

l.S 
l.l 

• 
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Media Location 

Groundwater New Property 

Mound New Property Investigation 
Summary for Seeps and Ground Water Compared to OU 9 Background 

Sample results exceeding background concentrations. 

Analysis Type=Metals, Dissolved Analyte (units}=Chromium, Dissolved (UG/L) 

Group 

All 

STATION 

0319 

Depth 
(Pt.) LABQUAL 

B 

RESULTS 

2.60 

DATAQUAL 

2 Sigma 
Rad 

Count 
uncert. 

Background 
Criteria 

2.35 

Concentration/ 
Criteria 

Ratio 

1.1 

13 

------------------------------------------------ Analysis Type=Metals, Dissolved Analyte (units) =Copper, Dissolved (UG/L) ------------------------------------------------

Media Location Group 

Groundwater New Property All 

STATION 

0319 

Depth 
(Pt.) LABQUAL 

B 

RESULTS DATAQUAL 

3.10 

2 Sigma 
Rad 

Count 
uncert. 

Background 
Criteria 

2. 56 

Concentration/ 
Criteria 

Ratio 

1.2 

------------------------------------------------- Analysis Type=Metals. Dissolved Analyte (units) =Iron. Dissolved (UG/L) -------------------------------------------------

Media 

Groundwater 
Groundwater 

Location 

New Property 
New Property 

Group 

All 
All 

STATION 

0344 
0344 

Depth 
(Pt.) LABQUAL 

J 
J 

RESULTS 

4620.00 
4220.00 

DATAQUAL 

J 
J 

2 Sigma 
Rad 

Count 
Uncert. 

Background 
Criteria 

3286.04 
3286.04 

Concentration/ 
Criteria 
Ratio 

1.4 
1.3 

---------------------------------------------- Analysis Type=Metals, Dissolved Analyte (units) aMagnesium, Dissolved (UG/L) -----------------------------------------------

2 Sigma 
Rad Concentration/ 

Depth Count Background Criteria 
Media Location Group STATION (Pt.) LABQUAL RESULTS DATAQUAL uncert. Criteria Ratio 

Groundwater New Property All 0353 - J 54500.00 J 40005.42 1.4 
Groundwater New Property All 0353 - J 45500.00 J 40005.42 1.1 
Groundwater New Property All 0354 - J 50800.00 J 40005.42 1.3 
Groundwater New Property All 0354 - 48400.00 40005.42 1.2 

Minimum, average and maximum are based on the reported detection limit. 
Generated by program onn~19 on 12DEC95 at 14:41 using dataset mndnew03. 

• • • 
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• • 
Mound New Property Investigation 

Summary for seeps and Ground Water Co~ared to OU 9 Background 
Sample results exceeding background concentrations. 

14 

-----------------------"------------------------- Analysis Type=Metals, Dissolved Analyte (units) =Sodium, Dissolved (UG/L} ------------------------------------------------

Media 

Groundwater 
Groundwater 

Location 

New Property 
New Property 

Group 

All 
All 

STATION 

0158 
0344 

Depth 
(Pt.l LABQUAL RESULTS 

419000.00 
123000.00 

DATAQUAL 

2 Sigma 
Rad 

Count 
Uncert. 

Background 
Criteria 

96589.01 
96589.01 

Concentration/ 
Criteria 

Ratio 

4. 3 
1.3 

----------------------------------------------- Analysis Type=Metals, Dissolved Analyte (units) =Vanadium, Dissolved (UG/L) -----------------------------------------------

Media Location Group STATION 

Groundwater New Property All 0158 
Groundwater New Property All 0320 
Groundwater New Property All 0353 

Depth 
(Pt.l LABQUAL RESULTS 

19.40 
16.80 
21.20 

DATAQUAL 

2 Sigma 
Rad 

Count 
Uncert. 

----------------------------------------------------- Analysis Type=Miscellaneous Analyte (units) ~:~Alkalinity (MG/L) 

2 Sigma 
Rad 

Depth Count 
Media Location Group STATION (Pt.l LABQUAL RESULTS DATAQUAL Uncert. 

Seeps/Springs New Property All 610 0.0-0.0 280.00 
Seeps/Springs New Property All 614 0.0-0.0 227.00 
Seeps/Springs New Property All 617 0.0-0.0 298.00 
Seeps/Springs New Property All 618 0.0-0.0 285.00 
Seeps/Springs New Property All 619 0.0-0.0 177.00 
Seeps/Springs New Property All 620 0.0-0.0 245.00 
Seeps/Springs New Property All 621 0.0-0.0 2ll.OO 
Seeps/Sprinqs New Property All 623 0.0-0.0 280.00 
Groundwater New Property All W400 0.0-24.8 247.00 
Groundwater New Property All W402 0.0-24.0 312.00 
Groundwater New Property All W411 0.0-33.6 335.00 

Minimum, average and maxLmum are based on the reported detection limit. 
Generated by program mndcmp19 on 12DEC95 at 14:41 using dataset mndnew03. 

Background 
Criteria 

15.80 
15.80, 
15.80 

Background 
Criteria 

Concentration/ 
Criteria 

Ratio 

1.2 
1.1 
1.3 

Concentration/ 
Criteria 

Ratio 

• 
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Mound New Property Investigation 15 
Summary for Seeps and Ground Water Compared to OU 9 Background 

Sample results exceeding background concentrations. 

--------------------- ... -·---- -----------------.. .......... Analysis 'I'ype=Miscellaneous Analyte (units) aDissol ved Solids (MG/L) ----------------- ... -------- .. --- .. ----------- ........ ---- .. 

2 SiiJlllA 
Rad Concentration/ 

Depth Count Background Criteria 
Media Location Group STATION (Pt.) LABQUAL R8SULTS llATAQUAL Uncert. Criteria Ratio 

Seeps/Springs New Property All 617 0.0-0.0 1130.00 c 843.04 1.3 
Seeps/Sprin~:~s New Property All 618 0.0-0.0 2350.00 . 843.04 2.8 
Seeps/Springs New Property All 623 o.o-o.o 1060.00 a 843.04 1.3 
Groundwater New PrOperty All W402 0.0-24.0 908.00 a 843.04 1.1 
Groundwater New Property All W4ll 0. 0-33.6 1100.00 a 843.04 1.3 

------------------------------------------------------ Analysis Type•Misc:ellaneous Analyte (units) =Nitrogen (MG/L) ---------------------------------------------- ----- ----

2 SiiJlllA 
Rad Concentration/ 

Depth Count Background Criteria 
Media LOcation Group STATION (Pt.) LABQUAL RI!SULTS MTAQUAL Uneert. Criteria , Ratio 

Groundwater New Property All 0344 - 0.36 0.33 1.1 
Groundwater New Property All 0344 - 0.34 0.33 1.0 
Groundwater II..., Property All 8401 0.0-28.9 0.37 J 0.33 1.1 
Groundwater New Property All B408 0.0-37.1 0.37 J 0.33 1.1 
Groundwater New Property All W411 0.0-33.6 0.80 J 0.33 2.4 

""0 --------------------------------------------------- Analysis Type•Miscellaneous Analyte (units) =Organic: Carbon tMG/Ll ----------------------------------------------------

~ 
~ 
[ 
E 

[ 
e. 

(JQ 

"' e. 
g 

~ 
'0 
g 

"tl;l> 
~"C ;-g 
• Q. 
~ 5(" 

~t:P 

• 

Media Location 

Groundwater New Property 
Groundvater New Property 
Groundwater New Property 
Seeps/Springs · New Property 
seeps/Springs New Property 
Seeps/Springs New Property 
seeps 1 Springs New Property 
Seeps/Springs New Property 
Seeps/Springs New Property 
Seeps/Springs New Property 

2 SiiJlllA 
Rad concentration/ 

Depth Count Background Criteria 
Group STATION (Ft.) LABQUAL Rl!SULTS MTAQUAL Unc:ert. Criteria Ratio 

All 0156 - 6.50 1.60 3.6 
All 0354 - 3.20 1.80 1.8 
All 0356 - 1.90 1.60 1.1 
All 610 0.0-0.0 4.50 J 1.80 2.5 
All 614 0.0-0.0 3.50 J 1.60 1.9 
All 617 o.o-o.o 4.60 J 1.80 2.6 
All 618 0.0-0.0 5.70 J 1.80 3.2 
All 619 0.0-0.0 5.10 J 1.80 2.8 
All 620 0.0-0.0 2.2() J 1.80 1.2 
All 623 0.0-0.0 2.30 J 1.80 1.3 

Minimum, average and maximum are based on the reported detection limit. 
Generated by progriUI mndCI!i>l!l on 12DBC95 at 14:41 usin~~ dataset mndnew03. 

• • 
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• 
Media Location 

Groundwater New Property 
Groundwater New Property 
Groundwater New Property 
Groundwater New Property 
Groundwater New Property 
Groundwater New Property 
Groundwater New Property 
Groundwater New Property 
Groundwater N""' Property 
Groundwater New Property 
Groundwater N""' Property 
GroWldwater New Property 
Groundwater New Property 
Groundwater !lew Property 
Groundwater New Property 
GroWtdwater New Property 
Groundwater N""' Property 
Groundwater !lew Property 

• • 
Mound New Property Investigation 16 

Summary for Seeps and Ground Water Compared to OU 9 Background 
Sample results exceeding background concentrations. 

Analysis Type•Miseellaneous Analyte (units) =Organic Carbon (MG/L) ---------------------------------------------------
(continued) 

Depth 
Group STATION (Ft.) LAI!QUAL RESULTS DATAQUAL 

2 Sigma 
Rad 

Count 
uncert. 

Background 
Criteria 

Concentration/ 
Criteria 

Ratio 

All B401 
All B401 
All B401 
All 1!401 
All B408 
All B408 
All 8408 
All B408 
All W400 
All W400 
All W400 
All W400 
All W402 
All W402 
All W411 
All W411 
All W411 
All W4ll 

0.0-28.9 
0.0-28.9 
0.0-28.9 
0.0-28.9 
0.0-37.1 
0.0-37.1 
0,0-37.1 
0.0-37.1 
0.0-24.8 
0.0-24.8 
0.0-24.8 
0. 0-24.8 
0.0-24.0 
0.0-24.0 
0.0-33.6 
0.0-33.6 
0.0-33.6 
0.0-33.6 

2.72 
2.78 
2.78 
2.70 
2.96 
2.93 
2.74 
2.98 
3.14 
3.31 
3.12 
3.00 
2.00 
1.81 
2.15 
2.32 
2.32 
2.34 

1.80 
1.80 
1.80 
1.80 
1. 80 
1. 80 
1. 80 
l. 80 
1.80 
1.80 
1.80 
1.80, 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 

1.5 
l. 5 
1.5 
1.5 
1. 6 
1. 6 
1. 5 
1.7 
1. 7 
1.8 
1. 7 
1.7 
1.1 
1.0 
1.2 
1.3 
1.3 
1.3 

-------------------------------------------------- Analysis Type=Miscellaneous Analyte (units) =Suspended Solids (MG/L) ---------------------------------------------------

Media LOcation 

Seeps/Springs New Property 
Seeps/Springs New Property 
Seeps/Springs N""' Property 
Groundwater New Property 
Groundwater New Property 
Growtdwater New Property 
Groundwater New Property 
Groundwater New Property 
Groundwater New Property 

Group STATION 

All 614 
All 619 
All 620 
All B40l 
All B408 
All 1!399 
All 1!400 
All W402 
All WUl 

Depth 
(Ft.) 

0.0-0.0 
0.0-0.0 
0.0-0.0 
0.0-28.9 
0.0-37.1 
0.0-31.5 
0.0-24.8 
0.0-24.0 
0.0-33.6 

t.ABQUAL RESULTS 

330.00 
139.00 
317.00 

6170.00 
19400.00 

138.00 
4680.00 

47.00 
97.00 

DATAQUAL 

2 Sigma 
Ra4 

Count 
uncert. 

Minimum, average and maximum are based on the reported detection limit. 
Generated by progrii.ID mntlc:mpl9 on 12DI!.C95 at 14: U using dataset mndnew03. 

Background 
Criteria 

33.02 
33.02 
33.02 
33.02 
33.02 
33.02 
33.02 
33.02 
33.02 

Concentration/ 
Criteria 

Ratio 

10.0 
4.2 
9.6 
187 
588 
4.2 
142 
1.4 
2.9 
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Mound New Property Investigation 17 
Summary for Seeps and Ground Water Compared to OU 9 Background 

S~le results exceeding background concentrations. 

-------------------------------------------------- Analysis Type=Miscellaneous Analyte (units) =Total Phosphorus (MG/L) ---------------------------------------------------

2 Sigma 
Rad Concentration/ 

Depth Count Background Criteria 
Media Location Group STATION (Pt. l LABQUAL RESULTS OATAQUAL Uncert. Criteria Ratio 

Seeps/Springs New Property All 614 0.0-0.0 0.37 
Seeps/Springs New Property All 619 0.0-0.0 0.19 
Seeps/Springs New Property All 620 0.0-0.0 o. 42 
Groundwater New Property All 8401 0.0-28.9 o. 67 J 
Groundwater New Property All W400 0.0-24.8 0.33 
Groundwater New Property All W402 0.0-24.0 0.14 
Groundwater New Property All W411 0.0-33.6 0.24 

--------------------------------------------- Analysis Type=Organics-Explosives Analyte (units) =1, 3, 5-Trinitrobenzene (UG/r..) ---------------------------------------------

Media Location 

Seeps/Springs New Property 

Media Location 

Seeps/Springs New Property 

Media Location 

Groundwater New Property 

• 

Group STATION 

All 614 

Depth 
(Pt.) 

0.0-0.0 

LABQUAL RESULTS 

1. 80 

DATAQUAL 

Sigma 
Rad 

Count 
Uncert. 

Background' 
Criteria 

0.65 

Concentration/ 
Criteria 
Ratio 

2.8 

Analysis Type=Organics-Explosives Analyte (units) =1, 3-Dinitrobenzene (UG/L) -----------------------------------------------

Group STATION 

All 614 

Depth 
(Pt.) 

0.0-0.0 

LABQUAL RESULTS 

2.90 

DATAQUAL 

J-C-

2 Sigma 
Rad 

Count 
Uncert. 

Background 
Criteria 

0.16 

Concentration/ 
Criteria 
Ratio 

18.7 

Analysis Type=Organics-Explosives Analyte (units) =2, 4, 6-Trinitrotoluene (UG/L) ---------------------------------------------

Group 

All 

STATION 

W400 

Depth 
(Pt.) 

0. 0-24.8 

LABQUAL 

J 

RESULTS 

0.76 

DATAQUAL 

J 

2 Sigma 
Rad 

count 
uncert. 

Minimum, average and maximum are based on the reported detection limit. 
Generated by program mndcmp19 on 12DBC95 at 14:41 using dataset mndnew03. 

• 

Background 
Criteria 

0.65 

Concentration/ 
Criteria 

Ratio 

1.2 

• 
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Mound New Property Investigation 18 

Summary for Seeps and Ground Water Compared to OU 9 Background 
Sample results exceeding background concentrations. 

-------- .. -------------------------------------------- Analysis Type=Organics-Explosives Analyte (units l =PETN (UG/L} ------------------------------------------------------

2 Sigma 
Rad Concentration/ 

Depth Count Background Criteria 
Media Location Group STATION (l't.) LABQUAL RESULTS DATAQUAL uncert. Criteria Ratio 

Seeps/Springs New Property All 614 0.0-0.0 + 2.70 J-C- 0. 50 5. 4 
Seeps/Springs New Property All 618 0.0-0.0 + 3.40 J-C- 0. 50 6. 8 
Seeps/Springs New Property All 619 0.0-0.0 + ll.OO J-C- 0. 50 22.0 
Seeps/Springs New Property All 620 0.0-0.0 + 1.60 J-C- 0. 50 3.2 

----------------------------------------------- Analysis Type=Organics-Volatile Analyte (units) =1, 2-Dichloroethene (UG/L} ------------------------------------------------

2 Sigma 
Rad Concentration/ 

Depth Count Background Criteria 
Media Location Group STATION (l't.) LABQUAL RESULTS DATAQUAL Uncert. Criteria Ratio 

' Groundwater New Property All W411 0.0-33.6 J 4.00 J 0. 50 8.0 

~ -------------------------------------------------- Analysis Type=Organics-Volatile Analyte (units} =Acrylonitrile (UG/ L) --------------------------------------------------

~ 
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2 Sigma 
Rad Concentration/ 

Depth Count Background Criteria 
Media Location Group STATION (l't.) LABQUAL RESULTS DATAQUAL Uncert. Criteria Ratio 

Groundwater New Property All 8401 0.0-28.9 J 25.00 J 5.00 5.0 

----------------------------------------------------- Analysis Type=Organics-Volatile Analyte (units) =Hexane (UG/L} ------------------------------------------------------

Media Location 

Groundwater New Property 

Group STATION 

All 8401 

Depth 
(l't.) 

0.0-28.9 

LABQUAL 

J 

RESULTS 

1.00 

DATAQUAL 

J 

2 Sigma 
Rad 

Count 
Uncert. 

Minimum, average and maximum are based on the reported detection limit. 
Generated by program mndcmp19 on 12DEC95 at 14:41 using dataset DU1dnew03. 

Background 
Criteria 

Concentration/ 
Criteria 

Ratio 
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Mound New Property Investigation 
Summary for Seeps and Ground Water Compared to OU 9 Background 

Sample results exceeding background concentrations. 

19 

------------------- .. ----------------------------- Analysis Type=Organics-Volatile Analyte {units} =Tr ichloroethene ( UG/L} -------------------------------------------------

Media 

Seeps/Springs 
Groundwater 

Location 

New Property 
New Property 

Group 

All 
All 

STATION 

617 
W411 

Depth 
(Pt.) 

0.0-0.0 
0. 0-33.6 

LABQUAL RESULTS 

8.00 
8.00 

OATAQUAL 

2 Sigma 
Rad 

Count 
Uncert. 

Background 
Criteria 

0.60 
0.60 

Concentration/ 
Criteria 

Ratio 

13.3 
13.3 

------------------------------------------------------- Analysis Type=Radioisotopes Analyte (units I =Ac-227 I PCI /L) -------------------------------------------------------

• 

Media 

Seeps/Springs 
Seeps/Springs 

Media 

Groundwater 
Seeps/Springs 
Seeps/Springs 
Seeps/Springs 
Seeps/Springs 
Groundwater 
Groundwater 
Groundwater 

Location 

New Property 
New Prope~ty 

Location 

New Property 
New Property 
New Property 
New Property 
New Property 
New Property 
New Property 
New Property 

Group 

All 
All 

Group 

All 
All 
All 
All 
All 
All 
All 
All 

STATION 

614 
619 

Depth 
(Pt.) 

0.0-0.0 
0.0-0.0 

LABQUAL RESULTS 

0.22 
0.43 

OATAQUAL 

J-D 
J-D 

Analysis Type=Radioisotopes Analyte (units)=Am-241 (PCI/LI 

Depth 
STATION (Pt.) LABQUAL RESULTS OATAQUAL 

0320 - 0.15 
617 0.0-0.0 0.22 J-D 
619 0.0-0.0 0.40 J-D 
621 0.0-0.0 0.32 J-D 
623 0.0-0.0 0.29 J-D 
8408 0.0-37.1 0.47 J 
W400 0.0-24.8 0.27 = 
W402 0.0-24.0 0.13 J 

2 Sigma 
Rad 

Count 
uncert. 

0.20 
0.31 

2 Sigma 
Rad 

Count 
Uncert. 

0.21 
0.35 
0.31 
0.24 
0.44 
0.25 
0.09 

Minimum, average and maximum are based on the reported detection limit. 
Generated by program mndcmp19 on 12DI!C95 at 14:41 using dataset mndnew03. 

• 

Background 
Criteria 

Background 
Criteria 

0.12 
0.12 
0.12 
0.12 
0.12 
0.12 
0.12 
0.12 

Concentration/ 
Criteria 

Ratio 

Concentration/ 
Criteria 

Ratio 

1.2 
1. 8 
3.2 
2.6 
2.3 
3.8 
2.2 
1.0 

• 
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Mound ~ew Property Investigation 20 

Summary for Seeps and Ground Water Compared to OU 9 Background 
S~le reeults exceeding background concentrations. 

-------------- • • -------····· ··----------------------- Analysis Type=Ro.dioisotopes Analyte (units I•Pu-239 /240 ( PCI/Ll --------------------------------- --------· ···-·-•• ---

2 Sigma 
1\ad Concentration/ 

Dept b. Count Background Criteria 
Media Location Group STATION (l't.l LABQUAL 1\li:SULTS DATAQUAL uncert. Criteria 1\atio 

Groundwater New Property All 0158 .-. 0.20 0.06 3.1 
Groundwater New Property All 0320 - 0.2J 0.06 4.2 
Groundwater New Property All 0344 - 0.21 0.06 3 .? 
Groundwater New Property All 0356 - 0.10 0.06 1.8 

Analysis Type=Radioisotopes Analyte (units! =Ra-226 (PCl/Ll -------------------------------------------------------

2 Sigma 
Rad Concentration/ 

!leptb. Count Background Criteria 
Media Location Group STATION (Pt.} LABQUAL 1\li:SULTS DATAQUAL Uncert. Criteria Ratio . 

Groundwater New Property All 0344 .-. 1.67 1.02 1. 6 
Grounct..tater New Property All 8401 o.o-28.9 1.22 J 0.18 1. 02 1.2 
Groundwater New Property All 8408 0.0-37.1 1.22 J 0.19 1.02 1.2 
Groundwater New Property All W399 0.0-31.5 1.08 J 0.21 1.02 1.1 

------------------------------------------------------- Analya is Type•l\adioisotopes Analyte (units l •Sr-90 ( PCI/Ll ----------------------------------------- •- ----- • -------

2 Sigma 
Rad Concentration/ 

Depth. count Background Criteria 
Media LOcation Group STATION !Pt. l LABQUAL 1\li:SULTS DATAQUAL Uneert. Criteria 1\atio 

Seeps/Springs New Property All 618 0.0-0.0 2.80 J-L 1.30 0.97 2.9 

-·-- --------------------------------------------------- Analysis Type=Radioisotopes Analyte (uni ta l•Tb.-228 ( PCI/Ll -------------------------------------------------------

Media Loeation 

Groundwater New Property 

Group 

All 

STATION 

0319 

Dept b. 
(Ft.} LABQUAL 1\li:SULTS 

0.81 

DA'l'AQUAL 

2 Sigma 
1\ad 

Count 
uncert. 

Minimum, averaye and maximum are based on the repOrted detection limit. 
Generated by progr!UII mndcmp19 on 12DBC95 at 14: U using dataset mndnewOJ. 

Background 
Criteria 

0.80 1.0 
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Mound New Property :Investigation 
Summary for Seeps and Ground Water Compared to OU 9 Background 

Sample results exceeding background concentrations. 

21 

--------------------- --·------- ------------------------- Analysis Type=Radioisotopes Analyte (units) =Th-23 0 ( PCI/L) -------------------------- --·----- ---------------------

Media Location Group 

Groundwater New Property All 
Groundwater New Property All 
Groundwater New Property All 
Groundwater New Property All 
Seeps/Springs New Property All 
Seeps/Springs New Property All 
Groundwater New Property All 
Groundwater New Property All 

STATION 

0158 
0158 
0320 
0344 
619 
623 
8408 
W411 

Depth 
(Ft.) 

0.0-0.0 
0.0-0.0 
0.0-37.1 
0.0-33.6 

LABQUAL RESULTS 

0.35 
0.49 

J 0. 71 
0. 87 
0.39 
0.48 
0.43 
1.17 

2 Sigma 
Rad Concentration/ 

Count Background Criteria 
DATAQUAL Uncert. Criteria Ratio 

0.28 1.3 
0.28 1.8 

J 0.28 2.6 
0.28 3.1 

J-S 0.30 0.28 1.4 
J-S 0.28 0.28 1.7 
J 0.22 0.28 1.6 
J 0. 47 0.28 4. 2 

------------------------------------------------------- Analysis Type=Radioisotopes Analyte (units) =Th-232 ( PCI /L) -------------------------------------------------------

Media Location 

Groundwater New Property 
Groundwater New Property 

Media Location 

Groundwater New Property 
Groundwater New Property 
Groundwater New Property 
Groundwater New Property 
Groundwater New Property 

• 

Group 

All 
All 

Group 

All 
All 
All 
All 
All 

Depth 
STATION (Ft.) LABQUAL RESULTS DATAQUAL 

8408 0.0-37.1 0.35 = 
W411 0.0-33.6 0.39 J 

Analysis Type=Radioisotopes Analyte (units)~Tritium (PCI/L) 

STATION 

0344 
0344 
0353 
0356 
W402 

Depth 
(Ft.) 

0.0-24.0 

LABQUAL RESULTS 

2150.00 
2400.00 
1860.00 
1430.00 
1673.30 

DATAQUAL 

2 Sigma 
Rad 

Count 
uncert. 

0.20 
0.27 

2 Sigma 
Rad 

Count 
uncert. 

393.00 

Minimum, average and max~ are based on the reported detection limit. 
Generated by program mndcmp19 on 12DBC95 at 14:41 using dataset mndnew03. 

• 

Background 
Criteria 

0.23 
0.23 

Background 
Criteria 

1379.20 
1379.20 
1379.20 
1379.20 
1379.20 

Concentration/ 
Criteria 

Ratio 

1.5 
1.7 

Concentration/ 
Criteria 

Ratio 

1.6 
1. 7 
1.3 
1.0 
1.2 

• 
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• • 
Mound New Propert~ Investigation 

Summa~ for Seeps and Ground Water Compared to OU 9 Background 
Sample results exceeding background concentrations. 

• 
22 

-------------------- • • •• ------------------------- • ----- Analysis 'I'ype=Radioisotopes Analyte (units I =U-23 G { PCl/ L I ------------------- ·-·----------------------------------

2 Sigma 
Rac:l Concentration/ 

Depth Count Background Criteria 
Media Location Group STATION {Pt.) LABQUAL RESULTS DATAQUIIL uncert. Criteria Ratio 

Groundwater New Property All 0319 - 1.14 0. 77 1.5 
GroWtdwater New Property All 0356 - 0.90 0.77 1.2 
Seeps/Springs New Property All 618 0.0-0.0 0.96 = 0. 53 0. 77 1.2 
Seeps/Springs New Property All 619 0.0-0.0 0.80 a 0.48 0. 71 1.0 
Seeps/Springs New Property All 620 0.0-0.0 0.96 a 0.49 o. 77 1.2 
Groundwater New Property All 8408 0.0-37.1 0.94 " 0.24 0.77 1.2 
Groundwater New Property All W399 0.0-31.5 3.23 " 0.62 o. 77 4.2 
Groundwater New Property All W402 0.0-24.0 0.91 " 0.33 0. 77 1.2 

---------------------------- • ------------------ ·------- Analysis Type=Rac:lioisotopes Analyte (units I =U-235 { PCI/LI ------------------------- •• -----------------------------

2 Sigma 
Rad Concentration/ 

Depth Count Background Criteria 
Media Location Group STATION {Pt.) LABQUAL RESULTS DATAQUAL Uncert. Criteria Ratio 

Groundwater New Property All 8408 0.0-37.1 0.07 = 0.07 0.04 1.8 
Groundwater New Property All W399 0.0-31.5 0.36 J 0.19 0.04 9.5 
Groundwater New Property All W400 0.0-24.8 0.14 J 0.14 0.04 3.7 
Groundwater New Property All W402 0.0-24.0 0.15 m 0.13 0.04 3.9 

- • ---------------------------- •• ------ · -------- • -- ·---- Analysis 'I'ypeaRadioisotopes Analyte {units l aU-238 I PCI /L) --·-------------------------- ---------------------------

2 Sigma 
l'tad Concentration/ 

Depth Count Criteria 
Media Location Group STATION (Pt.) LABQUAL RESULTS DATAQUAL Uncert. Ratio 

Groundwater New Property All 031!1 - 0.91 0.68 1.3 
Groundw-ater New Property All 0356 - 0.74 0.68 1.1 
Groundwater New Property All 0356 .-. 0. 74 0.68 1.1 
Groundwater Nev Property All 8408 0.0-37.1 1.12 = 0.27 0.68 1.6 
Groundwater New Property All W399 0.0-31.5 1.02 J 0.33 0.68 1.5 

KinLmum, average and maximum are based on the reported detection limit. 
Generated ey progrom mndcmpl9 on 12DI!C95 at 14: 4l using dataset mndnew03. 
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AOC 
ASTM 
CCV 
CLP 
CLP SOW 
CRDL 
CRQL 
cc 
DER 
DQA 
DQO 
EPA 
FSP 
IDL 
LCS 
MG/KG 
MGIL 
MOD 
MS 
MSD 
NA 
PBH 
PBL 
PBU 
PCIL 
PE 
PFN 
PFP 
PCB 
QAPjP 
QC 
RPD 
RRF 
RSD 
SD 
sVOC 
VOA 
voc 
%D 

ACRONYMS 

Area of Concern 
American Society for Testing and Materials 
Continuing Calibration Verification 
Contract Laboratory Program 
Contract Laboratory Program Statement of Work 
Contract Required Detection Limit 
Contract Required Quantitation Limit 
cross check 
Duplicate Error Ratio 
Data Quality Assessment 
Data Quality Objective 
U.S. Environmental Protection Agency 
Field Sampling Plan 
Instrument Detection Limit 
Laboratory Control Sample 
Milligrams per Kilogram 
Milligrams per Liter 
Modification 
matrix spike 
matrix spike duplicate 
Not Applicable 
Potentially Biased High 
Potentially Biased Low 
Potentially Biased Unknown 
Picocuries per Liter 
performance evaluation 
Potential False Negative 
Potentially False Positive 
polychlorinated biphenyl 
Quality Assurance Project Plan 
quality control 
relative percent difference 
Relative Response Factor 
Relative Standard Deviation 
Standard Deviation 
semivolatile organic compound 
Volatile Organic Analysis 
volatile organic compound 
Percent Difference 

%R Percent Recovery 
J.Lg/kg micrograms per kilogram 
J.lg/L micrograms per liter 
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C.l.O. INTRODUCTION 

Chemical data are fundamental to an environmental investigation. Inherent in the chemical data are 

uncertainties arising from the natural variability in the environment and measurement error. Data quality 

objectives (DQOs) are statements specifying the analytical and statistical goals of a study. DQOs assessed 

in this appendix were developed during project planning and are presented in the Operable Unit (OU) 5 

Quality Assurance Project Plan (QAPjP). 

This data quality assessment (DQA) evaluates the validity and performance of the data collection program 

by determining if the data are sufficient, adequate, and usable for supporting project decisions. 

Specifically, this DQA addresses the organic, inorganic, and radiological data produced from the analysis 

of environmental samples collected during the Non-Area of Concern (AOC), Area 7, and the New Property 

investigations. This DQA also evaluates the impact of all quality control (QC) measures on the overall 

data quality and removes all unusable values from the investigation data set. 

All sampling and analysis was conducted using the QC requirements and quality assurance (QA) objectives 

outlined in the OU5 and OU9 QAPjPs. A summary of the environmental and field QC samples collected 

and analyzed during the OU5 investigations are presented in Table C.l-1 on page C-14. 

Note: Due to the large amount of tabulated data in this appendix, all tables are located in 

numerical order beginning on page C-14. 

C.l.l. ENVIRONMENTAL ANALYTICAL LABORATORIES 

CompuChem Environmental Corporation, Research Triangle Park, North Carolina, performed all chemical 

and radiological analyses. All environmental samples (i.e., soil, groundwater, and seep water) and field 

QC samples (i.e., trip blanks, ambient blanks, and equipment rinsates) were analyzed using U.S. 

Environmental Protection Agency (EPA) and Mound OU5 QAPjP methods from the following references: 

• Contract Laboratory Program Statement of Work Modifications, OU9 Site-Wide QAPjP, 

Appendix B, Revision 3, June 1993; 
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• Statement ofWorkfor Organic Analysis, Multi-Media, Multi-Concentration, EPA Contract 

Laboratory Program, March 1990 and revisions; 

• Statement of Work for Inorganic Analysis, Multi-Media, Multi-Concentration, EPA 

Contract Laboratory Program, March 1990 and revisions; 

• Superfund Analytical Methods for Low Concentration Water for Organics Analysis, EPA, 

June 1991; 

• Superfund Analytical Methods for Low Concentration Water for Inorganics Analysis, EPA, 

June 1991; 

• Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, SW-846, Third 

Edition, September 1986, with 1989 revisions; and 

• Methods for Chemical Analysis of Water and Wastes, EPA-600/4-79, March 1983 . 

C.1.2. ANALYTICAL DATA VALIDATION 

All analytical data were validated as described in Section C.3.0 using the guidelines and specifications 

described in the following documents: 

• Laboratory Data Validation Functional Guidelines for Evaluating Organic Analyses, EPA 

Contract Laboratory Program, February 1988; 

• · National Functional Guidelines for Organic Data Review, Multi-Media, Multi

Concentration (OIMOI.O) and Low Concentration Water (OLCOJ.O), EPA Contract 

Laboratory Program, Draft, December 1990, Revised June 1991; 

• Laboratory Data Validation Functional Guidelines for Evaluating Inorganic Analyses, 

EPA Contract Laboratory Program, February 1988, Revised January 1993; and 
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• 
• Data Validation Guidelines for Non-Contract Laboratory Program (CLP) Analyses, OU9 

Site-Wide QAPjP, Appendix H, Revision 3, June 1993. 

• OU5 QAPjP, in the OU5 South Property Remedial Investigation/Feasibility Study 

Sampling and Analysis Plan, December 1993. 

The validated results, including qualifiers, were incorporated into the OU5 database and used to evaluate 

data quality. The data quality summary, rejected data summary, accuracy and precision summary, and 

completeness calculations were prepared using 100 percent of all concentration records in the OU5 

database. Bias and uncertainty were determined using 100 percent of the usable (i.e., unqualified results 

and estimated data points only) concentration values in the database. Table C1-2 summarizes all qualified 

data points, as well as the associated potential bias and uncertainty. 

C.1.3. QUALITY DATA MANAGEMENT 

The OU5 database was populated with analytical results collected during the sampling required in the 

Mound OU5 investigations. All duplicate, QC blanks, and dilution results were resolved and the most 

• appropriate data points were selected. The selection processes used are described below: 

• 

• All detected compounds in the trip blanks were evaluated and the reportable data points 

were adjusted using the following procedures: (1) All environmental samples were linked 

with the associated trip blanks, based on the applicable chain-of-custody form. (2) All 

potential contaminants detected in the associated trip blanks were evaluated. These blank 

concentrations were raised by a factor of 10 (for common laboratory contaminants) or 5 

(for all other contaminants) based on the compound detected and applicable validation 

procedures. These adjusted values became the minimum concentration that would be 

considered representative in a given environmental sample. (3) All concentration values 

in the associated environmental samples were compared with the adjusted trip blank 

results. If the concentration did not exceed the minimum representative concentration 

(found in the trip blank), then the value was considered not detected at the concentration 

reported and was qualified as undetected . 
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• All detected compounds and elements in the equipment rinsate blanks were evaluated and 

the reportable data points were adjusted using the following procedures: (1) All 

environmental samples were linked with the associated equipment rinsate blanks, based 

on the applicable chain-of-custody form. (2) All potential contaminants detected in the 

associated rinsate blanks were evaluated. These concentrations were raised by a factor 

of 10 (for common laboratory contaminants), 5 (for all other contaminants), or 3 (for 

radiochemical contaminants) based on the compound detected and appropriate validation 

procedures. These values became the minimum concentration that would be considered 

representative in a given environmental sample. (3) All concentration values in the 

associated environmental samples were compared with the adjusted equipment rinsate 

blank results. If the concentration did not exceed the minimum representative 

concentration (found in the equipment rinsate), the value was considered not detected at 

the concentration reported and was qualified as undetected. 

• All data points qualified with "R" were marked to prevent incorporation into the usable 

data population. 

·~ All laboratory duplicate values for sample identification and analytical method, and all 

values meeting the duplicate value criteria were evaluated using the following procedure 

(standard logic): (1) The higher concentration value was selected. (2) The detected value 

was selected. (3) The most sensitive contract-required quantitation or detection limit 

(CRQL or CRDL, respectively) was selected for duplicate nondetected values. 

•- All dilution results were evaluated for best value and CRQUCRDL using the following 

procedure: (1) The diluted sample results were selected for all compounds, with the 

exception of volatile organic compounds (VOC) methylene chloride, acetone, 2-butanone, 

and toluene, and semi-volatile organic compounds (SVOC) phthalate esters. The 

concentration value reported in the nondiluted sample was selected for those compounds 

only. (2) The nondiluted value was selected to prevent potential false positive value 

incorporation into the usable data population for duplicate nondetected and detected 

values. (3) The most sensitive CRQL or CRDL was selected for duplicate nondetected 

values. 
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• 
• All reanalyses results were evaluated for best value, based on QC results, and 

CRQUCRDL using the standard logic procedure. 

• All field duplicate/replicate analyses results were evaluated for best value and 

CRQUCRDL using the following procedure: (1) Duplicate detected values were averaged 

if the calculated relative percent difference (RPD) was less than 20 (water) or 35 (soil) 

percent. The higher concentration value was selected if the reference RPD value was 

exceeded. (2) The detected value was selected where the duplicate value was not 

detected. (3) The most sensitive CRQUCRDL was selected where both values were not 

detected. 

C.2.0. DATA QUALITY OBJECTIVES 

As defmed in the QAPjP, the following specific DQOs for accuracy, precision, completeness, 

representativeness and comparability were used to assess the overall quality of the analytical data collected 

from OUS. 

• The DQOs for analyses conducted during the investigations are listed in Tables C.2-1 and C.2-2. 

• 

C.2.1. ACCURACY 

Accuracy is defmed as the degree of difference between measured or calculated values and the true value. 

Accuracy was determined in the OUS data set using matrix spike/matrix spike duplicates (MS/MSD) for 

organics and MS samples for inorganics and radiochemical analyses. Data were qualified on the basis of 

percent recoveries (%R) of these spikes in conjunction with other validation criteria. All DQOs for 

accuracy were met for the EG&G Mound OUS project. Laboratory accuracy and precision performance 

summary tables for each analysis are presented in Section C.4.2. 

C.2.2. PRECISION 

Precision is defined as the reproducibility, or degree of agreement between replicate measurements of the 

same compound or element. No data were rejected due to unacceptable RPD results; therefore, the 
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precision DQOs for the OU5 projects were met. Laboratory accuracy and precision performance summary 

tables for each analysis are presented in Section C.4.2. 

C.2.3. COMPLETENESS 

Completeness is a measure of the amount of valid data obtained from a measurement system that achieves 

the project goals, compared to the amount expected under normal conditions. For data to be considered 

valid, they must have met all acceptance criteria, including accuracy and precision, as well as any other 

criteria specified by the analytical methods used. Samples to be collected for OU5 were predefmed by 

depth intervals at each borehole. The initial planned number of samples was an estimation based upon 

the expected depth of each borehole. When the estimated number of samples were not obtained from a 

borehole due to bedrock, those samples planned at a greater depth, but not taken, are not considered to 

adversely affect the completeness of the data set. The project completeness goal per the OU5 QAPjP was 

90%. Completeness is calculated by dividing the number of samples not taken (15) by the total number 

of samples planned (163) and multiplying by 100. Then, subtract this value (9.2) from 100 to get 

completeness, which is 91%. Neither total samples planned nor samples not taken, includes samples 

planned from locations which are on or below bedrock. 

C.2.4. REPRESENTATIVENESS 

Representativeness is defined as the degree to which the data accurately and precisely represent a 

characteristic of a population, parameter variations at a sampling location, a process condition, or an 

environmental condition. Sample representativeness was ensured during OU5 investigation by collecting 

sufficient samples of a population medium, properly distributed with respect to location and time. 

Representativeness was assessed by reviewing the drilling techniques, sample collection methods, 

equipment, and sample containers used. Representativeness was also assessed by evaluating the RPD 

values calculated from the field duplicate samples, the duplicate concentration values reported from 

redundant analyses, and the concentrations of contaminants detected in the field and laboratory QC blanks. 

The reproducibility of a representative set of samples reflects the degree of heterogeneity of the sampled 

medium. 
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• 
C.2.5. COMPARABILITY 

Comparability is defmed as the confidence with which one data set can be compared to another., To 

achieve data comparability, the data set used for OU5 was generated by employing standardized analytical 

methods and standardized data validation procedures where available (i.e., CLP Methods and Functional 

Guidelines). Where general guidance was unavailable, Mound specific methods and data validation 

procedures common to all Mound remedial investigations were used. 

Additionally, CompuChem participated in the analysis of Performance Evaluation (PE) samples for 

organics and inorganics and Cross Check (CC) samples for radionuclides. The results of the samples are 

listed in Tables C.2-3 and C.2-4. The laboratory's performance over the period presented indicates their 

ability to generate accurate results over time. Based on the overall quality of the PE and CC sample 

results, and the stringent QC requirements set by the standardized methods, the data generated is 

considered comparable to other data generated through similar processes. 

C.3.0. DATA VALIDATION AND ASSESSMENT 

• The OU5 data were validated as described in the following subsections. Data quality was assessed and 

the usable data population was then determined using the preparation and selection process described in 

Section C.l.3. 

• 

C.3.1. DATA VALIDATION PROCESS 

All data received from the laboratories were subjected to an initial review to ensure that all elements of 

the required deliverable were submitted. All analytical data were validated according to the guidelines 

and procedures described in the documents listed in Section C.l.2.1. Ten percent of the data received full 

validation including recalculation of selected data. The remaining 90% went through a verification process 

that reviewed QC information and other enclosed forms. Validators were responsible for (1) reviewing 

the laboratory data (i.e., ensuring that the required information was complete), (2) comparing the 

laboratory QC results with the required control limits (using professional judgment where specific limits 

were not specified), (3) verifmg that selected results were correctly calculated, (4) qualifying affected data 

points, and (5) preparing a technical justification for the validation actions taken . 
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Wet chemistry methods (i.e. chloride, pH, sulfate, etc.) were validated to equivalent levels as the balance 

of organic, inorganic, and radiochemical data. Wet chemistry methods have fewer laboratory QA • 

requirements and provide more general information than do CLP and CLP-type analyses. The results of 

wet chemistry analyses were therefore incorporated into the overall assessment of DQOs, but individual 

QA and method specific results are not presented in this appendix. 

C.3.2. DATA VALIDATION REVIEW PROCESS 

All validated analytical data were reviewed for completeness and consistency before the validation 

qualifiers were incorporated into the OU5 database. Approximately 10% of all data validation reports 

received a secondary review to ensure conformity in validation procedures among validators. Any 

qualifiers inconsistently or inappropriately applied were revised, as necessary. All changes were 

documented. 

C.3.3. DATA QUALITY ASSESSMENT 

The DQA was conducted using the validated results. The complete OU5 usable data set contained 25,836 

concentration records. Bias and uncertainty were evaluated for all estimated (i.e., "J or UJ") data points 

based on 100 percent of the total estimated (i.e., those data points [records] that were qualified as "J or 

UJ") dataset. Of these data, 35% (3,178 concentration values) are considered to have been reported at an 

artificially lower concentration (i.e., potentially biased low). Approximately 9% (856 concentration values) 

of the OU5 dataset are considered to have been reported at a maximum value (i.e., potentially biased 

high). The direction of bias could not be determined for 35% (3,204 records) of the OU5 dataset with 

the information provided. Uncertainty was evaluated as the potential for false negative or false positive 

values. Based on the data evaluated, 37% (3,371 concentration values) of the estimated values reported 

are considered potential false negatives and approximately 9% (439 values) are considered potential false 

positives. 
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C.4.0. LABORATORY QUALITY CONTROL SUMMARY 

C.4.1. HOLDING TIMES 

Holding times are defined as the maximum amount of time allowed to elapse between the time of sample 

collection and the time of sample analysis. Analysis of samples that have exceeded the method

recommended holding times may result in the following: (1) concentrations of compounds that ordinarily 

would have been detected are undetected due to chemical transformation, compound volatilization, or 

biodegradation; (2) reported concentrations lower than those originally present, due to the factors 

previously stated; or (3) reported concentrations greater than those originally present in the sample, due 

to external contamination of water samples or changes in soil moisture content. No data was rejected due 

to holding time violations. Approximately 4% (1,079 records) of the usable data population were 

estimated due to holding time violations. 

C.4.2. ACCURACY AND PRECISION 

Laboratory accuracy and precision assessment and matrix effect sample evaluation was conducted using 

MS/MSD (for organic compounds) and spike and duplicate (for inorganic compounds and radiochemical) 

analyses. Accuracy and precision were expressed as the percent recovery of the spike compounds, 

elements or isotopes and t~e relative percent difference of the concentrations of the spike compounds, 

respectively. For samples collected and analyzed for trace metals and other inorganic chemicals, precision 

was expressed as the percent difference of the concentration of elements detected in the sample and 

associated analytical duplicate. A MS/MSD or a spike and analytical duplicate analysis was required for 

every 20 samples of a similar matrix. 

C.4.2.1. Volatile Organic Compound Analyses 

Eighteen soil samples and eight water samples were analyzed as MS/MSDs using Contract Laboratory 

Program (CLP) methods. These samples were spiked with the following compounds: acrylonitrile, 

acetonitrile, 1, 1-dichloroethene, trichloroethene, benzene, toluene, and chlorobenzene. The analytical 

accuracy and precision results are summarized in Tables C.4-1 through C.4-4 . 
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C.4.2.2. Semivolatile Organic Compound Analyses 

Sixteen soil and four water samples were analyzed as MS/MSDs using the CLP Statement of Work 

(SOW). These samples were spiked with the following compounds: phenol, 2-chlorophenol, 1 A

dichlorobenzene, n-nitroso-di-n-propylamine, 1,2,4-trichlorobenzene, 4-chloro-3-methylphenol, 

acenaphthene, 4-nitrophenol, 2,4-dinitrotoluene, pentachlorophenol, and pyrene. The analytical accuracy 

and precision results are summarized in Tables C.4-5 through C.4-8. 

C.4.2.3. Pesticides/Polychlorinated Biphenyl (PCB) Analyses 

Sixteen soil and two water samples were analyzed as MS/MSDs using the CLP SOW. These samples 

were spiked with the following compounds: gamma-BHC (lindane), heptachlor, aldrin, dieldrin, endrin, 

and 4,4' -DDT. A summary of the recovery and difference results is presented in Tables C.4-9 through 

C.4-12. 

C.4.2.4. Purgeable Hydrocarbons Analyses 

Four water samples were analyzed as MS/MSDs using the CLP SOW. These samples were spiked with 

the following compounds: trans-1 ,2-dichloroethene, cis-1 ,2-dichloroethene, trichlorofluoromethane (Freon-

11), and Freon-113. A summary of the recovery and difference results is presented in Tables C.4-13 

through C.4-14. 

C.4.2.5 Explosives Analyses 

Twenty soil and four water samples were analyzed as MS/MSDs using the CLP SOW. These samples 

were spiked with the following compounds: RDX, 1,3,5-trinitrobenzene, 2,4,6-trinitrotoluene, 2,6-

dinitrotoluene, and 2,4-dinitrotoluene. A summary of the recovery and difference results is presented in 

Table C.4-l5 through C.4-18. 
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C.4.2.6. Inorganic Chemical Analyses 

Ten soil and five water samples were analyzed as spike and duplicates using EPA CLP, solid waste, or 

other regional methods. A summary of the recovery and difference results is presented in Tables C.4-19 

through C.4-22. 

C.4.2.7. Lanthanide Analyses 

Several soil and water samples were analyzed as spike and duplicates using EPA CLP, solid waste, or 

other regional methods. A summary of the recovery and difference results is presented in Tables C.4-23 

through C.4-26. 

C.4.2.8. Radionuclide Analyses 

Several soil and water samples were analyzed as spike and duplicates using the referenced methods for 

radiochemical analyses. A summary of the recovery and difference results is presented in Tables C.4-27 

through C.4-30 . 

C.4.3. COMPLETENESS 

The analytical completeness goal was 95% as required by the OU5 QAPjP. Analytical completeness was 

calculated by determining the percentage of sample analyses that were not rejected for each method. No 

sample analyses were rejected, therefore the analytical completeness was 100% for all methods. Table 

C.4-31 presents analytical completeness on an analyses level, however these results do not impact the 

quality or completeness of the entire data set. 

C.4.4. REPRESENTATIVENESS 

Representativeness is ensured by conducting all field measurements, sample collection procedures, and 

laboratory analyses according to the guidelines and specifications described in the OU5 Work Plan, OU5 

Field Sampling Plan (FSP), and OU5 QAPjP. Laboratory procedures initially were evaluated in the data 

validation process. All field procedures and any deviations are discussed in Section 2 of the report The 
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field duplicate values and QC blank results were processed using the procedures described in Section 

C.1.3. As a result, the dataset was considered representative for the purpose of the project. 

Rejected values were not included in the usable data population due to the increased potential of using 

false positive or excluding false negative compounds or elements. As a result, 17 VOC, 45 SVOC, 39 

Pesticide/PCB, 183 explosive, 304 inorganic, and 4 radiochemical data points were not included in the 

usable data population. Based on the evaluation of the field and laboratory QC results, 98 percent of the 

total environmental sample data points collected during OU5 were considered representative (i.e., 596 data 

points were removed from 26,432 total data points) and used as the basis for all recommendations 

presented in this report. Rejected data points are presented in Table C.4-32. 

C.S.O. FIELD QUALITY CONTROL SUMMARIES 

Forty-three trip blanks, 11 ambient blanks, 11 sample bank blanks, 18 equipment rinsate blanks, and 20 

field duplicates were collected during this investigation. Trip, ambient, and sample bank blanks were 

analyzed for VOCs only. Equipment rinsate blanks and field duplicates were analyzed for the same target 

compounds or elements using the same laboratory techniques as those used for the environmental 

samples. The analytical results obtained from the field QC blanks were used to assess the efficiency and 

effectiveness of the sample collection, handling, and equipment decontamination procedures used in the 

field. 

C.S.l. TRIP BLANKS 

Trip blanks monitor for VOC contamination during sample transport and storage. Trip blanks were 

prepared by the laboratory with American Society for Testing and Materials (ASTM) Type II water, stored 

with the unused sample bottles, and returned to the laboratory with each cooler containing VOC samples. 

The samples were analyzed for VOCs using the CLP SOW. Table C.5-1 summarizes the concentrations 

(i.e., greater than the applicable CRQL) of the detected VOCs in the trip blank samples collected during 

OU5 sampling. If the concentrations of the compounds detected in the environmental samples did not 

exceed 10 times (for methylene chloride, acetone, 2-butanone, and toluene) or 5 times (for all other 

compounds) that detected in the trip blank, the compound was considered not detected in the 

environmental sample (i.e., U) at the concentrations reported. 
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C.5.2. AMBIENT AND SAMPLE BANK BLANKS 

Ambient blanks and sample bank blanks were collected to monitor for VOCs potentially present in the 

surrounding environment during sample collection and packaging respectively. Ambient blanks were 

collected by filling two 40-ml volatile organic analysis (VOA) containers with the ASTM Type II water 

at the site during the collection of the environmental samples. All ambient blanks were analyzed for CLP 

VOCs. Table C.5-2 summarizes the concentrations of the compounds detected in the ambient blanks. 

Sample bank blanks were prepared by filling two 40-ml VOA containers with ASTM type II water at the 

location where the samples w,ere packaged for shipment. The VOA vials were left uncapped during 

packaging. After the last environmental sample for a particular shipment had been prepared and placed 

in the shipping cooler, the vials were sealed and placed into the sample cooler. Sample bank blanks were 

tested for CLP VOCs. 

C.S.3. EQUIPMENT RINSA TE BLANKS 

Equipment rinsate blanks were collected to evaluate the decontamination technique used for manual 

• sampling equipment. Equipment rinsate blanks were collected by pouring ASTM Type II reagent water 

through a decontaminated piece of equipment into a prepared sample container appropriate for the required 

analysis. Equipment rinsate blanks were shipped to the laboratory, and analyzed for the same analytes 

as the environmental samples which the equipment was used to collect. All detected compounds and 

elements in the equipment rinsate blanks were evaluated and the reportable data points were adjusted using 

the procedure described for trip blanks. Table C.5-3 summarizes the concentrations of the compounds and 

elements detected in the equipment rinsate blanks collected during the OU5 projects. 

-· 

C.S.4. FIELD REPLICATES 

Replicate environmental samples were collected at selected locations to evaluate the precision of the 

sampling technique. The RPD value of each detected compound or element was reviewed to assess the 

sample collection reproducibility and matrix variability. Table C.S-4 summarizes the calculated RPD 

values (i.e. less than 20 percent [water samples] and less than 35 percent [soil samples]) for samples 

collected and analyzed for trace metals and organic compounds. 
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All field duplicate analyses results were evaluated for best value and CRQUCRDL to be used in the OU5 

data sets using the following procedure: ( 1) Duplicate detected values were averaged if the calculated RPD • 

was less than or equal to 20 (water) or 35 (soil) percent. The higher concentration value was selected if 

the reference RPD value was exceeded. (2) The detected value was selected where the duplicate value 

was not detected. (3) The most sensitive CRQUCRDL was selected where both values were not detected. 

Table C.l-1. Samples Collected and Analyzed During the OUS Field Investigation 

Soils Water 
Analysis 

Number of Number of Number of Number of Nymber of 
Environmental Field Environmental 

Samples Duplicate Samples 
Samples 

Volatile Organics 123 15 19 

Semi-Volatile Organics 115 14 14 

Pesticide/PCBs 115 14 13 

Explosives 121 15 13 

In organics 116 14 14 

Gamma Spectroscopy 121 15 14 

Alpha Spectroscopy 103 14 12 

Liquid Scintillation 121 15 14 

Alpha Scintillation 0 0 14 

Conventional Analysis 115 14 14 

PCB polychlorinated biphenyls 
QC quality control 
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Validation Validation Parame~er 

Code 

AOl Holding Times 

A03 Holding Times 

COl InitiaVContinuing Calibration -
Organics 

C02 InitiaVContinuing Calibration -
Organics 

cos InitiaVContinuing Calibration -
Organics 

cos InitiaVContinuing Calibration -
Organics 

C09 lnitiaVContinuing Calibration -
Organics 

Cl4 InitiaVContinuing Calibration -
Organics 

004 InitiaVContinuing Calibration -
Inorganic 

008 InitiaVContinuing Calibration -
Inorganic 

EOl ICP/Fumace requirements 

E03 ICP/Fumace requirements 

l!OS Jq>fFumace requirements 

• 
Tab!e ~·l-2. Vali~ated Data Summary 

fage 1 of 4 

Reason 

Extraction Holding Times Were Exceeded. 

Analysis Holding Times were exceeded. 

Initial Calibration RRF was <0.05. 

Initial Calibration RSD was >30%. 

Continuing Calibration %0 was >25%. 

RPO criteria were not met. 

RSO criteria were not met. 

Professional Judgement was used to qualify the data. 

CCV Recovery was above the upper control limit. 

Correlation coefficient was <0.995. 

Interference check sample recovery was outside the control 
limit. 

Post digestion spike recovery was outside the control limit. 

Correlation coefficient was <0.995. 

Bias 

PBL 

PBL 

PBL 

PBU 

PBU 

PBU 

PBU 

PBU 

PBH 

PBU 

PBH 

PBU 

PBL 

• 
Uncertainty Number 

of 
records 

PFN 117 

PFN 962 

PFN 26 

NA 95 

NA 242 

NA 53 

NA 23 

NA 13 

NA 2 

NA 16 

PFP 1 

NA 88 

NA I 
-
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Va,idation 
code 

E07 

E08 

FOI 

F02 

F03 

F06 

F07 

FOB 

flO 

001 

002 

003 

005 

• 

Vali«tation farameter 

ICP/Furnace requirements 

ICP/Furnace requirements 

Blanks 

Blanks 

Blanks 

Blanks 

Blanks 

Blanks 

Blanks 

Surrogate/Radiological chemical 
recovery 

Surrogate/Radiological chemical 
recovery 

Surrogate/Radiological chemical 
recovery 

Surrogate/Radiologica~ chemical 
recovery 

Tabfe ~.1-2. Valida~ed Data Summary 
Page 2 of 4 

Reason 

Serial dilution criteria were not met. 

Professional judgement was used to quality the data. 

Sample data were qualified as a result of the method blank. 

Sample data were qualified as a result of the field blank. 

Sample data were qualified as a result of tpe equipment rinsate. 

Concentration of the contaminant was detected at a level below 
the CRQL. 

Concentration of the contaminant was detected at a level less 
than the action li~it, but greater than the CRQL. 

Concentration of the contaminant was detected at a level that 
exceeds the action level. 

Blank had a negative value >5 times the ~DL. 

Surrogate/Radiological chemical recovery was above the upper 
control limit. 

Surrogate/Radiological chemical recovery was below the lower 
control limit. 

Surrogate recovery was <10%. 

Surrogate/Radiologjcal chemical recovery data was not present. 

• 

Bias Uncertainty Number 
or 

records 

PBU NA 400 

PBU NA 22 

PBH PFP 188 

PBH PFP 4 

PBH PFP 4 

PBH PFP 238 

NA NA 372 

NA NA 7 

PBU NA 351 

PBH NA 269 

PBL PFN 1368 

PBL PFN 32 

PBU NA 130 

• 
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VaUdation V~lidation Parameter 
Code 

006 Surrogate/Radiological chemical 
recovery 

007 Surrogate/Radiological chemical 
recovery 

H02 MSIMSD 

H04 MSIMSD 

101 Matrix Spike 

102 Matrix. Spike 

103 Matrix Spike 

JOI Laboratory Duplicate 

J02 Laboratory Dupiicate 

J03 Laboratory Duplicate 

J04 Laboratory Duplicate 

KOI Internal area summary 

M07 Target compound ID 

M08 Target compound ID 

N02 Comp. Quant.IRPT'd C~QL 

• 
Table C.t-2. V""!dated p~ta Summary 

Page 3 of 4 

Reason 

Professional Judgement was used to qualify the data. 

Radiological chemcial recovery was <20%. 

MSIMSD recovery was below the lower control limit. 

MSIMSD pairs exceed the RPD limit. 

MS recovery was above the upper control limit. 

MS recovery was below the lower control limit. 

MS Recovery was <30%. 

Duplicate RPD!Radiological duplicate error ratio (DER) was 
outside the control limit. 

Duplicate sample results were >5 times the CRDL. 

Duplicate sample results were <5 times the CRDL 

Professional judgement was used to qualify the data. 

Area counts were outside the control limits. 

Professional judgement was used to qualify the data. 

1be %D between the two pesticide/PCB column checks was 
>25%. 

MDL'S repol1e4 fly ~he laboratory exceeded corresponding 
CRQ~'S. 

Bias 

PBlJ 

PBL 

PBL 

PBU 

PBfi 

PBL 

PBL · 
·-:-

PBU 

PBU 

PBU 

PBU 

PBL 

PBU 

PBU 

NA 

• 
Uncertainty Number 

of 
records 

NA 139 

PFN 3 

PFN 2 

NA 16 

NA 67 --
PFN 455 

PFN llS 

NA 199 

NA 60 
~~~~~~~~~--

NA 1 

NA 19 

PFN 89 

NA 24 

NA 146 

PFN 194 
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Validation VaU~atio~ faramete~ 
Code 

N03 Comp. Quant/RPT' d CRQL 

001 Tentatively identified compounds 

POl LCS 

P02 LCS 

P05 LCS 

P08 LCS 

QOl Field Duplicates 

R02 RAD Calibration 

ROS RAD Calibration 

S02 RAD Calibration verification 

T04 RAD Quantitiation 

U03 Tagret RAD (GA1vfMA) 

CRQ~ Contract required detection level PBL 
%D Percent difference PBU 

•' 
IDL Instrument detection level PFN 
LCS Laboratory control sample PFP 
MSD Matrix spike duplicate RPD 
MS matrix spike RRF 
NA Not applicable ~SD 
PBH Potentially biased high 
'• 1\ 

• 

Tab!e c.~-2. yatidafed Data Summary 
Page 4 of 4 

Reason 

Professional judgement used to qualify the data. 

Compound was suspected laboratory contaminant and was not 
detected in the blank. 

LCS recovery was above upper control limit. 

LCS recovery was below lower control limit. 

LCS was not analyzed at required frequency 

Professional judgement was used to qualify the data. 

Field duplicate RPD's were >30% for waters and/or >50% for 
soils. 

Energy calibration criteria were not met. 

Professional judgement was used to qualify the data. 

Energy verification criteria were not met. 

Professional judgement was used to qualify the data. 

Professional judgement was used to qualify the data. 

Potentially biased tow 
Potential bias unknown 
Potential false negative 
Potential false postive 
Relative percent difference 
relative response factor 
Relative standarq deviation 

• 

~ias 

PBU 

NA 

PBH 

PBL 

PBU 

PBU 

PBU 

PBU 

PBU 

PBU 

PBU 

PBU 

Uncertainty Number 
or 

recorc:!s 

NA 51 

PFP 4 

NA 83 

PFN 5 

NA 4 

NA 2 

NA 650 

NA 93 

NA 88 
--

NA 62 

NA 41 

NA 33 

• 
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Table C.2-1. OUS Data Quality Objectives for Water Samples 

Analysis Method Accuracy 
. 

Precision Completeness 
(% R) (RPD) (%) 

Volatile Organic Compounds CLP SOW 61-145 14 95% 

Semivolatile Organic Compounds CLPSOW 9-127 50 95% 

Pesticides/PCBs CLP SOW 38-131 27 95% 

Purgeable Hydrocarbons SW846 8010 13-191 15 95% 

Inorganics CLP SOW 75-125 20 95% 

Lanthanides CLP SOW MOD C 75-125 20 95% 

Explosives SW846 8330 62-102 45 95% 

Radiological Data Various ± 3 X SD ± 4 x SD 95% 

Acrual limits not stated in the QAPjP 
• Accuracy values presented in table represent a compilation of all acceptable recovery ranges of individual 

compounds (i.: .. the maximum and minimum limit of any target list compound (TI.C). 
CLP SOW 
MOD 
PCB 
%R 
RPD 
so 

Contract laboratory program statment of work 
Modification 
Polychlorinated biphenyl 
Percent recovery 
Relative percent difference 
Standard Deivation 

Table C.2-2. OUS Data Quality Objectives for Soil.Samples 

Analysis Method Accuracy* Precision 
(% R) (RPD) 

Volatile Organic Compounds CLP SOW 59-172 24 

Semivolatile Organic Compounds CLP SOW 11-142 50 

Pesticides/PCBs CLP SOW 23-139 50 

Purgeable Hydrocarbons SW846 8010 60-140 30 

In organics CLP SOW 75-125 35 

Lanthanides CLPSOWMOD C 75-125 20 

Explosives SW8330 -- --
Radiological Data Various ± 3 X SD + 4 X SD 

Actual limits not stated in the QAPjP 
SD Standard Deviation • number determined by laboratory 

Completeness 
(%) 

95% 

95% 

95% 

95% 

95% 

95% 

95% 

95% 

* 

CLP SOW 
MOD 
PCB 

Accuracy values presented in table represent a compilation of all acceptable recovery ranges of 
individual compounds (i.e., the maximum and minimum limit of any target list compound (TI..C). 
Contract laboratory program statment of work 
Modification 
Polychlorinated biphenyl 

%R Percent recovery 
RPD Relative percent difference 
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A~a~yte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

I ,. 

Test Date 

'fa~le C.2-3. Perfor~a!lce Evaluation ~epor' for CompuChem 
rage 1 or 4 

'fhir<~ Quarter ~994 Fourth Quarter 1994 

Sample 1 Sample 2 Sample 3 Sample 1 Sample 2 

Satisfactory Satisfactory Satisfactory Satisfactory ----

Unsatjsfactory Satisfactory Satisfactory Satisfactory Satisfactory 

Satisfactory Unsatisfactory Satisfactory Satisfactory Satisfactory 

Satisfactory Satisfactory Satisfactory Satisfactory Satisfactory 

Satisfactory Satisfactory Satisfactory Unsatisfactory Satisfactory 

Satisfactory Satisfactory Warning Satisfactory Satisfactory 

Satisfactory Satisfactory Satisfactory Satisfactory Satisfactory 

Satisfactory Satisfactory Satisfactory Satisfactory Unsatisfactory 

---- Satisfactory Satisfactory ---- Unsatisfactory 

Satisfactory Satisfactory Satisfactory Satisfactory Satisfactory 

Satisfactory Satisfactory Unsatisfactory Satisfactory Satisfactory 

Satisfactory Satisfactory Satisfactory Satisfactory Satisfactory 

Satisfactory Satisfactory Satisfactory Satisfactory Satisfactory 

Satisfactory Satisfactory Satisfactory Satisfactory ........ 

Satisfactory Satisfactory Satisfactory Satisfactory Unsatisfactory 

Satisfactory Satisfactory Satisfactory Satisfactory Satisfactory 

Satisfactory Satisfactory Satisfactory Satisfactory ----

• 

Sample 3 

Satisfactory 

Satisfactory 

Satisfactory 

----

----

Satisfactory 

----

Unsatisfactory 

Satisfactory 

----

Satisfactory 

Satisfactory 

Satisfactory 

Satisfactory 

Satisfactory 

----

Satisfactory . 

• 
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Analyte 

Selenium 

Silver 

Sodium 

Thallium 

Vanadium 

Zinc 

Bromomethane 

Bromodichloromethane 

Trichloroethene 

trans-1,3-Dichloropropene 

2-pentanone,4-Methylene 

2-Hexanone 

Tetrachloroethene 

1,1, 2,2-Tetrachloroethane 

Ethyl benzene 

Styrene 

Phenol 

• • 
Table (:.2-3. ferformance Evatuafion Report ft~r CompuChem 

· Pagel of 4 · 

'fest pa~e 

T)lird Qua~er ~994 fourth Quarter 1994 

Sample~ Sample 2 Sample 3 Sample 1 Sample 2 Sample 3 

Satisfactory Satisfactory Satisfactory Satisfactory -- .. - Satisfactory 

Satisfactory ........ _ Unsatisfactory Satisfactory Unsatisfactory Satisfactory 

... _.,._ Satisfactory Satisfactory Unsatisfactory Satisfactory __ ..... 

---- Satisfactory Satisfactory Satisfactory ---- Satisfactory 

Satisfactory Satisfactory Satisfactory Satisfactory -··- Satisfactory 

Satisfactory Satisfactory Satisfactory Satisfactory --.. - Satisfactory 

........ - ---- ·--- Satisfactory ---- .......... 

.... -... ---- ---- Unsatisfactory ---- ___ ... 

... _ ..... ........... ...... _ Satisfactory -.. -- ----

.......... ---- ... _ ... _ Satisfactory ........ - ----
...... - ......... ..,. ___ 

Saaisfacrory ---- ....... _ 

....... - ---- -..... _ Satisfactory ---- .. _ ...... 

........ ... ....... Satisfactory ---- ----
-

·--- _.,. .. _ ......... - Warning ---- ___ ... 

---- ·--· ___ ... 
Satisfactory ....... - _ ... _,.. 

---- ....... - --- Satisfactory _.,._ ... ........ 

-..... - .......... .......... _ Satisfactory ...... _ .. ....... -
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Ana~y~e 

2-Chlorophenol 

1, 4-Dichlorobenzene 

2,2' -oxybis( 1-Chloropropene) 

Naphthalene 

Acenaphthylene 

Dibenzofuran 

Diethylphthalate 

Fluorene 

Hexachlorobenzene 

Pentachlorophenol 

Fluoranthene 

Pyrene 

Pibenzo(a,h)anthracene 

gamma-BJiC 

Aldrin 

Dieldrin 

4.4'-DDE 

;. 

Test Date 
' ; 

Tab~e ~.2-~. Performa!lce fi:ralu~tion ~ep01·t for Co~puqaem 
rage 3 of 4 

'fhird Quarter 1994 Fourth Quarter ~994 

Sample 1 Sample 2 Sample J Sample 1 Sample 2 

---- ---- ............ Satisfactory ----
---- ""--- ---- Satisfactory ----
---- ..... _ ... ........... Satisfactory .. ....... 

·-

---- ---- .............. Satisfactory ----
---- ---- Satisfactory ........... 

---- ---- ---- Satisfactory ----
---- ---- ... __ Satisfactory ----

---- ---- ---- Satisfactory ----
---- ---- ---- Satisfactory ----
---- _.., __ ---- Satisfactory ----
---- ---- ---- Satisfactory ........... 

---- -·-- ............ Satisfactory ----
.......... ---- ---- Satisfactory ----
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Analy~e 

Endrin 

4,4'-DPD 

Methoxychlor 

Aroclor-1016 

Satisfactory 
Warning 
Unsatisfactory 

• 
Tab~e C.2-3. Performance f:yaluation ~eport for CompuChem 

page 4 of 4 ' · 

Test Dafe 

Third Quarter 1994 Fourth Quarter 1994 

Sample 1 Sample 2 S~mple 3 Sample 1 

... --- ---- ---- Satisfactory 

---- _.,. .. _ --·- Satisfactory 

---- ---- ---- Satisfactory 

---- ---- ---- ----

No~ Provided 
Result ,:s. ± 2 Standard Deviations from Actual Concentrations 
Result between 2 and 3 Standard Deviations from Actual Concentrations 
Result > ± 3 Standard Deviations from Actual Concentrations 

Sample 2 

.,. ___ 

-- ..... 

--- .. 
___ .,. 

• 

Sample 3 

----

----
--..... 

--..... 



Table C.2-4. Cross Check Samples for CompuChem 

Analyte Date of Study 

April-94 

Cesium-134 in Water Satisfactory 

Cesium-137 in Water Satisfactory 

Cobalt-60 in Water Satisfactory 

Gross Alpha in Water Satisfactory 

Gross Beta in Water Satisfactory 

Radium-226 in Water Satisfactory 

Radium-228 in Water Satisfactory 

Strontium-90 in Water Satisfactory 

Strontium-89 in Water Satisfactory 

Uranium (Natural) in Water Satisfactory 

Satisfactory Results were within action limits. 

Mound Plant, ER Program 
Revision 0 
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Analyte 

1,1-Dichloroethene 

Trichloroethene 

Benzene 

Toluene 

Chlorobenzene 

Acetonitrile 

Aery lonitrile 

Analyte 

1,1-Dichloroethene 

Trichloroethene 

Benzene 

Toluene 

Chlorobenzene 

Acetonitrile 

Acrylonitrile 

Mound Plant, ER Program 
Revision 0 

Table C.4-1. Volatiles Accuracy Summary· Soil Samples 

Number of Spiked Minimim Maximum 
Spiked Recoveries Spike Spike 

Samples Within Limits Recovery Recovery 
(%) (%) 

18 18 78 112 

18 18 79 107 

18 18 80 104 

18 18 93 120 

18 18 85 105 

18 16 31 124 

18 18 82 118 

Table C.4-2. Volatiles Accuracy Summary· Water Samples 

Number of Spiked Minimum Maximum 
Spiked Recoveries Spike Spike 

Samples Within Limits Recovery Recovery 
(%) (%) 

8 8 86 103 

8 8 90 113 

8 8 87 106 

8 8 87 98 

8 8 88 102 

8 7 94 156 

8 8 80 116 

OU5 New Property Remedial Investigation Report 

Lab 
Acceptance 

Limits 

59-172 

62-137 

66-142 

59-139 

60-133 

60-140 

60-140 

Lab 
Acceptance 

Limits 

61-145 

71-120 

76-127 

76-125 

75-130 

70-130 

70-130 

Appendix C 
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Table C.4-3. Volatiles Precision Summary - Soil Samples 

Analyte Number of Number of Minimum Maximum 
Spike Calculated RPD RPD 

Duplicate RPDs Within 
Pairs Limits 

1, 1-Dichloroethene 9 9 0 13 

Trichloroethene 9 9 0 20 

Benzene 9 9 0 10 

Toluene 9 9 0 16 

Chlorobenzene 9 9 0 16 

Acetonitrile 9 6 2 107 

Aery lonitrile 9 9 1 15 

RPD relative percent difference 

Table C.4-4. Volatiles Precision Summary- Water Samples 

Analyte Number of Number of Minimum Maximum 

1, 1-Dichloroethene 

Trichloroethene 

Benzene 

Toluene 

Chlorobenzene 

Acetonitrile 

Acrylonitrile 

RPD relative percent difference 

Mound Plant, ER Program 
Revision 0 

Spike Calculated RPD 
Duplicate RPDs Within 

Pairs Limits 

4 4 

4 4 

4 4 

4 4 

4 4 

4 3 

4 3 

OU5 New Property Remedial Investigation Report 

RPD 

3 12 

0 7 

0 5 

1 3 

1 4 

1 49 

3 15 

Lab 
Acceptance 

Limits 

22 

24 

21 

21 

21 

25 

25 

Lab 
Acceptance 

Limits 

14 

14 

11 

13 

13 

15 

15 
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Table C.4-5. Semivolatiles Accuracy Summary - Soil Samples 

Analyte Number of Spiked Minimum Maximum 
Spiked Recoveries Spike Spike 

Samples Within Limits Recovery Recovery 
(%) (%) 

Phenol 16 14 62 102 

2-Chlorophenol 16 16 53 93 

1 ,4-Dichlorobenzene 16 16 69 94 

n-Nitroso-di-n-propylamine 16 16 70 111 

1,2,4-Trichlorobenzene 16 12 79 122 

4-Chloro-3-methylphenol 16 10 89 125 

Acenaphthylene 16 16 68 102 

4-Nitrophenol 16 16 62 107 

2,4-Dinitrotoluene 16 7 75 102 

Pentachlorophenol 16 14 51 119 

Pyrene 16 14 12 127 

Table C.4-6. Semivolatiles Accuracy Summary - Water Samples 

Analyte 

Phenol 

2-Chlorophenol 

1,4-Dichlorobenzene 

n-Nitroso-di-n-propylamine 

1,2,4-Trichlorobenzene 

4-Chloro-3-methylphenol 

Acenaphthy lene 

4-Nitrophenol 

2,4-Dinitrotoluene 

Pentachlorophenol 

Pyrene 

Mound Plant, ER Program 
Revision 0 

Number of Spiked Minimum 
Spiked Recoveries Spike 

Samples Within Limits Recovery 
(%) 

4 4 68 

4 4 66 

4 4 59 

4 4 77 

4 4 64 

4 3 80 

4 4 70 

4 2 74 

4 4 64 

4 3 86 

4 4 64 

OUS New Property Remedial Investigation Report 

Maximum 
Spike 

Recovery 
(%) 

75 

75 

75 

88 

98 

104 

85 

109 

72 

107 

76 

Lab 
Acceptance 

Limits 

26-90 

25-102 

28-104 

41-126 

38-107 

26-103 

31-137 

11-114 

28-89 

17-109 

35-142 

Lab 
Acceptance 

Limits 

12-110 

27-123 

36-97 

41-116 

39-98 

23-97 

46-118 

10-80 

24-96 

9-103 

26-127 
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Table C.4-7. Semivolatiles Precision Summary- Soil Samples 

AnaJyte Number of Number of Minimum Maximum 
Spike Calculated RPD RPD 

Duplicate RPDs Within 
Pairs Limits 

Phenol 8 I s. I 0 II 

2-Chlorophenol 8 8 l 11 

l ,4-Dichlorobenzene 8 8 0 lO 

n-Nitroso-di-n-propylamine 8 8 1 26 

1.2.4-Trichlorobenzene 8 8 2 18 

4-Chloro-3-methyl phenol 8 8 2 20 

Acenaphthylene 8 7 0 23 

4-Nitrophenol 8 8 0 25 

2,4-Dinitrotoluene 8 8 4 25 

Pentachlorophenol I 8 8 1 29 

Pyrene 8 6 1 77 

RPD relative percent difference 

Table C,4.3. Semivolatiles Precision Summary· Water Samples 

Analyte 

Phenol 

2-Chlorophenol 

1 ,4-Dichlorobenzene 

n-Nitroso-di-n-propylamine 

I 1,2,4-T richlorobenzene 

4-Chloro-3-methylphenol 

Acenaphthylene 

4-Nitrophenol 

2,4-Dinitrotoluene 

Pentachlorophenol 

Pyrene 

RPD relative percent difference 

Mound Plant, ER Program 
Revision 0 

Number of Number of Minimum Maximum 
Spike Calculated RPD RPD 

Duplicate RPDs Within 
Pairs Limits 

2 2 1 4 

2 2 0 4 

2 2 10 16 

2 2 5 9 

2 2 14 17 

2 2 0 10 

2 2 1 8 

2 2 3 9 

2 2 3 9 

2 2 0 12 

2 2 3 5 

OU5 New Property Remedial Investigation Report 

Lab 
Acceptance 

Limits 

35 

50 

27 

38 

23 

33 

19 

50 

47 

47 

36 

Lab 
Acceptance 

Limits 

42 1 

40 

28 

38 

28 

42 

31 

50 

38 

50 

31 
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Table C.4-9. Pesticide/PCBs Accuracy Summary - Soil Samples 

Analyte Number of Spiked Minimum Maximum 
Spiked Recoveries Spike Spike 

Samples Within Limits Recovery (%) Recovery (%) 

Lindane 16 16 55 86 

Heptachlor 16 16 61 91 

Aldrin 16 16 49 91 

Dieldrin 16 16 56 88 

Endrin 16 16 67 93 

4,4'-DDT 16 16 61 87 

Table C.4-10. Pesticide/PCBs Accuracy Summary- Water Samples 

Analyte 

Lindane 

Heptachlor 

Aldrin 

Dieldrin 

Endrin 

4,4'-DDT 

Mound Plant, ER Program 
Revision 0 

Number of Spiked Minimum 
Spiked Recoveries Spike 

Samples Within Limits Recovery (%) 

2 2 68 

2 2 70 

2 2 58 

2 2 64 

2 2 68 

2 2 71 

OU5 New Property Remedial Investigation Report 

Maximum 
Spike 

Recovery 
(%) 

72 

72 

60 

67 

71 

71 

Lab 
Acceptance 

Limits 

46-127 

35-130 

34-132 

31-134 

42-139 

23-134 

Lab 
Acceptance 

Limits 

56-123 

40-131 

40-120 

52-126 

56-121 

38-127 
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Table C.4-11. Pesticide/PCBs Precision Summary- Soil Samples 

AnaJyte Number of Number of Minimum Maximum 
Spike Duplicate Calculated RPD RPD 

Pairs RPDs Within 
Limits 

Gamma 8 8 0 14 

Heptachlor 8 8 0 19 

Aldrin 8 8 0 19 

Dieldrin 8 8 I 20 

Endrin 8 8 I 17 

4,4'-DDT 8 8 0 17 

RPD relative percent difference 

Table C.4-12. Pesticide/PCBs Precision Summary- Water Samples 

Analyte 

Gamma 

Heptachlor 

Aldrin 

Dieldrin 

Endrin 

4,4'-DDT 

RPD relative percent difference 

Mound Plant, ER Program 
Revision 0 

Number of Number of Minimum Maximum 
Spike Duplicate Calculated RPD RPD 

Pairs RPDs Within 
Limits 

1 1 6 6 

1 1 3 3 

1 1 3 3 

1 1 5 5 

1 1 4 4 

1 1 0 0 

OU5 New Property Remedial Investigation Report 

Lab 
Acceptance 

Limits 

50 

31 

43 

38 

45 

50 

Lab 
Acceptance 

Limits 

15 

20 

22 

18 

21 

27 
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Table C.4-13. Purgeable Hydrocarbons Accuracy Summary- Water Samples 

Analyte Number of Spiked Minimum Maximum 
Spiked Recoveries Spike Spike 

Samples Within Limits Recovery Recovery 
(%) (%) 

trans-1 ,2-Dichloroethene 4 4 117 130 

cis-1 ,2-Dichloroethene 4 4 118 131 

trichlorofluoromethane 4 4 116 136 

Freon-113 4 4 116 144 

Table C.4-14. Purgeable Hydrocarbons Precision Summary- Water Samples 

Analyte 

trans-1 ,2-Dichloroethene 

cis-1 ,2-Dichloroethene 

trichlorofluoromethane 

Freon-113 

Mound Plant, ER Program 
Revision 0 

Number of Spiked Minimum 
Spiked Recoveries Spike 

Samples Within Limits Recovery 
(%) 

2 2 2 

2 2 1 

2 2 5 

2 2 3 

OU5 New Property Remedial Investigation Report 

Maximum 
Spike 

Recovery 
(%) 

2 

5 

6 

4 

Lab 
Acceptance 

Limits 

38-155 

38-155 

21-156 

21-156 

Lab 
Acceptance 

Limits 

20 

20 

20 

20 
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Table C.4-15. Explosives Accuracy Summary- Soil Samples 

Analyte Number of Spiked Minimum Maximum 
Spiked Recoveries Spike Spike 

Samples Within Limits Recovery Recovery 
(%) (%) 

RDX 20 18 57 211 

1 ,3;5-Trinitrobenzene 20 18 57 212 

2,4-Dinitrotoluene 20 17 55 177 

2,6-Dinitrotoluene 20 18 49 171 

2,4,6-Trinitrotoluene 20 19 70 288 

Table C.4-16. Explosives Accuracy Summary- Water Samples 

Analyte 

RDX 

1 ,3,5-Trinitrobenzene 

2,4-Dinitrotoluene 

2,6-Dinitrotoluene 

2,4,6-Trinitrotoluene 

Mound Plant, ER Program 
Revision 0 

Number of Spiked Minimum 
Spiked Recoveries Spike 

Samples Within Limits Recovery 
(%) 

4· 1 52 

4 3 59 

4 3 53 

4 2 58 

4 1 65 

OU5 New Property Remedial Investigation Report 

Maximum 
Spiked 

Recovery 
(%) 

112 

99 

99 

109 

126 

Lab 
Acceptance 

Limits 

40-160 

40-160 

40-160 

40-160 

40-160 

Lab 
Acceptance 

Limits 

62-87 

85-100 

75-99 

66-102 

78-102. 
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Table C.4-17. Explosives Precision Summary- Soil Samples 

Analyte Number of Number of Minimum Maximum 
Spike Calculated RPD RPD 

Duplicate RPDs Within 
Pairs Limits 

RDX 10 8 0 61 

1 ,3,5-Trinitrobenzene 10 8 2 51 

2,4-Dinitrotoluene 10 6 0 59 

2,6-Dinitrotoluene lO 10 1 57 

2,4,6-Trinitrotoluene 10 8 0 103 

RPD relative percent difference 

Table C.4-18. Explosives Precision Summary- Water Samples 

Analyte 

RDX 

1 ,3,5-Trinitrobenzene 

2,4-Dinitrotoluene 

2,6-Dinitrotoluene 

2,4,6-Trinitrotoluene 

RPD relative percent difference 

Mound Plant, ER Program 
Revision 0 

Number of Number of Minimum Maximum 
Spike Calculated RPD RPD 

Duplicate RPDs Within 
Pairs Limits 

2 1 1 42 

2 1 6 37 

2 1 0 34 

2 2 38 45 

2 1 40 10 
,, 

OU5 New Property Remedial Investigation Report 

Lab 
Acceptance 

Limits 

40 

30 

40 

60 

40 

Lab 
Acceptance 

Limits 

32 

19 

31 

45 

29 
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Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Bismuth 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Tin 

Vanadium 

Zinc 

Lithium 

Molybdenum 

Cyanide 

Not Applicable 

Mound Plant, ER Program 
Revision 0 

Table C.4-19. Metals Accuracy Summary- Soil Samples 

Number of Spiked Minimum Maximum 
Spiked Recoveries Spiked Recovery Spiked Recovery 

Samples Within Limits (%) (%) 

0 -- -- --
10 1 8 76 

10 8 60 96 

10 8 70 105 

10 8 65 100 

10 10 76 94 

10 5 64 97 

0 -- -- --
10 7 70 125 

10 8 68 95 

10 10 79 111 

0 -- -- --
12 8 68 151 

0 -- -- --
10 3 -106 419 

10 10 86 125 

10 8 74 96 

0 -- -- --

10 9 68 107 

10 10 78 98 

0 -- -- --

10 5 46 96 

10 10 81 105 

10 6 62 106 

10 8 68 124 

9 9 88 101 

9 4 28 3624 

10 10 86 100 

OU5 New Property Remedial Investigation Report 

Lab 
Acceptance 

Limits 

--

75-125 

75-125 

75-125 

75-125 

75-125 

75-125 

--
75-125 

75-125 

75-125 

--
75-125 

--
75-125 

75-125 

75-125 

--
75-125 

75-125 

--
75-125 

75-125 

75~125 

75-125 

75-125 

75-125 

75-125 
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Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Bismuth 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Tin 

Vanadium 

Zinc 

Lithium 

Molybdenum 

Cyanide 

Not Applicable 

Mound Plant, ER Program 
Revision 0 

Table C.4-20. Metals Accuracy Summary - Water Samples 

Number of Spiked Minimum Maximum 
Spiked Recoveries Spike Spike 

Samples Within Limits Recovery (%) Recovery (%) 

5 2 7 235 

5 4 32 97 

5 4 22_ 102 

5 4 74 97 

5 5 76 101 

5 5 86 100 

5 4 51 93 

0 -- -- --
5 4 57 97 

5 4 63 96 

5 5 75 98 

5 3 1 845 

5 5 89 106 

0 -- -- --
5 4 47 104 

5 4 98 128 

5 4 58 112 

0 -- -- --
5 4 0 Ill 

5 4 65 96 

0 -- -- --
5 4 42 98 

5 2 50 98 

5 4 65 96 

5 4 65 98 

2 2 98 105 

2 2 95 99 

5 5 90 95 

OU5 New Property Remedial Investigation Report 

Lab 
Acceptance 

Limits 

75-125 

75-125 

75-125 

75-125 

75-125 

75-125 

75-125 

--

75-125 

75-125 

75-125 

75-125 

75-125 

--
75-125 

75-125 

75-125 

--
75-125 

75-125 

--
75-125 

75-125 

75-125 

. 75-125 

75-125 

75-125 

75-125 
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Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Bismuth 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Tin 

Vanadium 

Zinc 

Lithium 

Molybdenum 

Cyanide 

not applicable 

Mound Plant, ER Program 
Revision 0 

Table C.4-21. Metals Precision Summary - Soil Samples 

Number of Number or Minimum 
Spike Duplicate Calculated RPDs RPD 

Pairs Within Limits 

10 8 1 

3 3 2 

10 9 1 

10 7 1 

8 6 1 

8 8 2 

3 3 1 

10 8 1 

10 9 2 

10 10 1 

10 8 1 

10 10 1 
-. 

12 l1 1 

10 8 2 

10 9 1 

1 1 12 

10 9 1 

10 9 3 

0 -- --
1 0 69 

10 10 1 

1 1 12 

2 1 1 

10 9 2 

10 10 2 

9 9 1 

6 6 5 

0 -- --

RPD relative percent difference 

OU5 New Property Remedial Investigation Report 

Maximum 
RPD 

43 

23 

45 

67 

39 

19 

17 

49 

37 

22 

46 

26 

57 

48 

42 

12 

51 

37 

--
69 

29 

12 

37 

38 

35 

28 

19 

--

Lab 
Acceptance 

Limits 

35 

35 

35 

35 

35 

35 

35 

35 

35 

35 

35 

35 

35 

35 

35 

35 

35 

35 

--
35 

35 

35 

35 

35 

35 

35 

35 
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Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Bismuth 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Tin 

Vanadium 

Zinc 

Lithium 

Molybdenum 

Cyanide 

not applicable 

Mound Plartt, ER Program 
Revision 0 

Table C.4-22. Metals Precision Summary - Water Samples 

Number of Number of Minimum 
Spike Calculated RPD 

Duplicate Pairs RPDs Within 
Limits 

4 3 5 

0 -- ·-

1 1 10 

4 3 9 

1 1 1 

2 2 2 

0 -- ·-
5 5 1 

2 2 1 

3 1 13 

4 2 8 

5 2 1 

3 3 2 

5 4 1 

3 3 1 

0 -- ·-
3 2 3 

4 4 2 

0 -- ·-
0 ·- ·-

5 5 1 

0 -- ·-
0 -- ·-
3 2 4 

5 3 1 

1 1 2 

1 1 1 

0 -- --

RPD relative percent difference 

OU5 New Property Remedial Investigation Report 

Maximum 
RPD 

101 

--
10 

45 

1 

9 

--
16 

5 

44 

28 

141 

14 

26 

5 

--
171 

15 

--
--

13 

--
--

95 

65 

2 

1 

--

Lab 
Acceptance 

Limits 
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20 

--
20 

20 

20 

20 

--
20 

20 

20 

20 

20 

20 

20 

20 

--
20 

20 

--
--

20 

--
--

20 

20 

20 

20 

--



Analyte 

Cerium 

Dypsprosium 

Erbium 

Europium 

Gadolinium 

Holmium 

Lanthanum 

Lutetium 

Neodymium 

Praseodymium 

Samarium 

Terbium 

Thulium 

Ytterbium 

Mound Plant, ER Program 
Revision 0 

Table C.4-23. Lanthanides Accuracy Summary - Soil Samples 

Number of Spiked Minimum Maximum 
Spiked Recoveries Spiked Spiked 

Samples Within Limits Recovery Recovery 
(%) (%) 

4 4 93 101 

4 4 89 95 

4 0 126 138 

4 4 91 98 

4 2 33 96 

4 4 91 100 

4 4 93 98 

4 4 95 100 

4 4 92 98 

4 4 79 93 

4 4 98 101 

4 4 88 96 

4 4 86 89 

4 4 94 95 

OU5 New Property Remedial Investigation Report 

Lab 
Acceptance 

Limits 

75-125 

75-125 

75-125 

75-125 

75-125 

75-125 

75-125 

75-125 

75-125 

75-125 

75-125 

75-125 

75-125 

75-125 
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Table C.4-24. Lanthanides Accuracy Summary • Water Samples 

Analyte Number of Spiked Minimum Maximum 
Spiked Recoveries Spiked Spiked 

Samples Within Limits Recovery Recovery 
(%) (%) 

Cerium 2 2 99 104 

Dypsprosium 2 2 93 94 

Erbium 2 0 140 146 

Europium 2 2 97 102 

Gadolinium 2 1 73 103 

Holmium 2 2 103 105 

Lanthanum 2 2 98 103 

Lutetium 2 2 103 105 

Neodymium 2 2 96 97 

Praseodymium 2 2 96 97 

Samarium 2 2 100 100 

Terbium 2 2 96 102 
(, 

Thulium 2 2 94 101 

Ytterbium 2 2 98 102 

Mound Plant, ER Program 
Rev1sion 0 

OU5 New Property Remedial Investigation Report 

I 

Lab 
Acceptance 

Limits 

075-125 

75-125 

75-125 

75-125 

75-125 

75-125 

75-125 

75-125 

.75-125 

75-125 

75-125 

75-125 

75-125 

75-125 
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Table C.4-25. Lanthanides Precision Summary • Soil Samples 

Analyte Number of Spike Number of Minimum 
Duplicate Pairs Calculated RPDs RPD 

Within Limits 

Cerium 4 3 7 

Dypsprosium 2 2 11 

Erbium 1 1 25 

Europium 1 1 35 

Gadolinium 1 1 1 

Holmium 0 -- --
Lanthanum 4 3 6 

Lutetium 0 -- --
Neodymium 3 2 11 

Praseodymium 1 1 20 

Samarium 0 -- --
Terbium 0 -- --
Thulium 0 --- --
Ytterbium 2 2 2 

not applicable 
RPD relative percent difference 

Mound Plant, ER Program 
Revision 0 

OU5 New Property Remedial Investigation Report 

Maximum 
RPD 

43 

15 

25 

35 

1 

--
54 

--
78 

20 

--
--
---

14 

Lab 
Acceptance 

Limits 
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35 

35 

35 

35 

35 

-

35 

--
35 

35 

--
--
--
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Table C.4-26. Lanthanides Precision Summary- Water Samples 

Analyte Number of Number of Minimum 
Spike Duplicate Calculated RPDs RPD 

Pairs Within Limits 

Cerium 0 -- --

Dypsprosium 0 -- --
Erbium 0 -- --
Europium 0 -- --
Gadolinium 1 1 6 

Holmium 0 -- --
Lanthanum 0 -- --
Lutetium 0 -- --
Neodymium 0 -- --

Praseodymium 0 -- --
Samarium 0 -- --
Terbium 0 -- --
Thulium 0 -- --
Ytterbium 0 -- --

not applicable 
RPD relative percent difference 

Mound Plant, ER Program 
Revision 0 

OU5 New Property Remedial Investigation Report 

Maximum 
RPD 

--
--
--
--
6 

--
--
--
--

--
--. 

---
--
--

Lab 
Acceptance 

Limits 

--
--

--
--

20 
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Table C.4-27. Radionuclides Accuracy Summary- Soil Samples 

Analyte Number of Spiked Minimum Maximum 
Spiked Recoveries Spiked Spiked 

Samples Within Limits Recovery Recovery 
(%) (%) 

Uranium-238 9 9 85 103 

Thorium-230 9 9 95 119 

Plutonium-238 9 9 95 110 

Tritium 9 9 87 109 

Strontium-90 9 9 92 123 

Table C.4-28. Radionuclides Accuracy Summary - Water Samples 

Analyte 

Uranium-238 

Thorium-230 

Plutonium-238 

Tritium 

Strontium-90 

Radium-226 

Americium-241 

Mound· Plant, ER Program 
Revision 0 

Number of Spiked Minimum Maximum 
Spiked Recoveries Spiked Spiked 

Samples Within Limits Recovery (%) Recovery (%) 

6 6 96 105 

6 6 93 1'13 

6 6 96 103 

6 6 94 99 

6 6 90 114 

6 6 98 104 

6 6 88 97 

OUS New Property Remedial Investigation Report 

Lab 
Acceptance 

Limits 

75-125 

75-125 

75-125 

75-125 

75-125 

Lab 
Acceptance 

Limits 

75-125 

75-125 

75-125 

75-125 

75-125 

75-125 

75-125 
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Table C.4-29. Radionuclides Precision Summary • Soil Samples 

Analyte 

Uranium-238 

Uranium-235 

Uranium-234 

Plutonium-239/240 

Plutonium-238 

Thorium-232 

Thorium-230 

Thorium-228 

Actinium-227 

Americium-241 

Cobalt-60 

Cesium-137 

Bismuth-210 

Bismuth-207 

Potassium-40 

Radium-226 

Tritium 

Strontium-90 -

not applicable 
RPD relative percent difference 

Mound Plant, ER Program 
Revision 0 

Number of Number of Minimum Maximum 
Spiked Calculated RPD RPD 

Duplicate Pairs RPDs Within 
Limits 

9 8 2 54 

2 1 40 123 

8 8 0 34 

0 -- -- --

3 2 13 105 

8 5 2 82 

9 5 1 113 

9 9 3 35 

0 -- -- --
0 -- -- --
0 -- -- --
4 3 3 57 

0 -- -- --
0 -- -- --
9 9 2 40 

7 6 6 57 

2 2 7 23 

0 -- -- --

OU5 New Property Remedial Investigation Report 

Lab 
Acceptance 

Limits 

50 

50 

50 

--
50 

50 

50 

50 

--
--
--

50 

--
--

50 

50 

50 

--

Appendix C 
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Table C.4-30. Radionuclides Precision Summary - Water Samples 

Analyte 

Uranium-238 

Uranium-235 

Uranium-234 

Plutonium-239/240 

Plutonium-238 

Thorium-232 

Thorium-230 

Thorium-228 

Actinium-227 

Americium-241 

Cobalt-60 

Cesium-I37 

Bismuth-210 

Bismuth-207 

Potassium-40 

Radium-226 

Tritium 

Stroi:ttium-90 

not applicable 
RPD relative percent difference 

Mound· Plant, ER Program 
Revision 0 

Number of Number of Minimum Maximum 
Spiked Calculated RPD RPD 

Duplicate Pairs RPDs Within 
Limits 

0 -- -- --
0 -- -- --
3 I 27 159 

2 1 22 118 

0 -- -- --
1 1 36 36 

3 0 60 89 

6 6 9 28 

0 -- -- --
4 2 11 132 

0 -- -- --
0 -- -- --
0 -- -- --
0 -- -- --
0 -- -- --
2 2 4 30 

1 1 II Il 

0 -- -- --

OU5 New Property Remedial Investigation Report 

Lab 
Acceptance 

Limits 

--
--

50 

50 

--
50 

50 

50 

--
so 

--
--
--
--
--

so 
50 

--
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'fable C.4·31. Summa9' of Analytical Completeness 

·-
Analysts Number of Samples Number of Number of Completeness (%) Reason for Rejected 

Collected and Co~centration Values Concentration Values Concentration Values 
Analyzed from SarDples Rejected 

voc 142 5460 p 100 Unacceptable QC results 

SVOC 129 8303 45 99 Unacceptable QC results 

Pest icides/PCBs 128 3593 39 99 Secondary column 
' confirmation %RPD 

outside acceptable limits 

Explosives 134 1496 183 88 Required QC data not 
present 

lnorganics (trace 
metals and cyanide) 130 4622 304 93 Unacceptable QC results 

Alpha Spectrometry• 115 943 3 99 Unacceptable QC results 

Liquid Scintillation 135 263 1 99 Unacceptable QC results 

Gamma Spectrometryb 125 1052 0 100 NA 

Alpha Scintilliation 14 14 0 10 NA 

Alpha spectrometry included the analysis of plutonium, uranium, thorium, and americium-241 (in water samples only). 
b 

NA 
PCB 
QC 
svoc 
voc 

Gamma spectrometry included the analysis of potassium-40, cesium-137, cobalt-60, bismuth-207, bismuth-210, radium-226, and americium-241 (in soils only). 
Not applicable 
polychlorinated biphenyls 
quality control 
semivolatile organic compound 
volatile organic c:Ompom:id 
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Sample ID Analysis Type 

. 801001 Explosives 

801001 Pesticide/PC8s 

801002 Explosives 

801002 Pesticide/PC8s 

801003 Explosives 

801004 Explosives 

•' 801005 lnorganics 

801005 Explosives 

801006 Explosives 

801007 Explosives 

802001 lnorganics 

802001 Explosives 

802001 Pesticide/PC8s 

802002 Explosives 

803001 lnorganics 

803001 Explosives 

803001 Pesticide/PC8s 

803001 Pesticide/PC8s 

803001 Pesticide/PC8s 

• 

farameter 

PETN 

Ta~le ~.4-~2. Rejec~~d pafa Summary 
Page 1 of 27 

Results J,Jnits ~ejection Explanation 

1.0 MG/KQ Surrogate/radiological chemical recovery data was not present. 

gamma-8HC (Lindane) 0.19 UG/KG The %0 between the two pesticide/PC8 column checks was >25%. 

PETN 1.0 MG/KG Surrogate/radiological chemical recovery data was not present. 

alpha-Chlordane 0.098 UG/KG The %0 between the two pesticide/PC8 column checks was >25%.; 
Surrogate/radiological chemical recovery was above the upper control 
limit. 

PETN 1.0 MG/KG Surrogate/radiological chemical recovery data was not present. 

PETN 1.0 MG/KG Surrogate/radiological chemical recovery data was not present. 

Molybdenum 1.2 MG/KG MS recovery was <30%. 

PETN 1.0 MG/KG Surrogate/radiological chemical recovery data was not present. 

PETN 1.0 MG/KG Surrogate/radiological chemical recovery data was not present. 

PETN 1.0 MG/KG Surrogate/radiological chemical recovery data was not present. 

Molybdenum 1.2 MG/KG MS recovery was <30%. 

PETN 1.0 MG/KG Surrogate/radiological chemical recovery data was not present. 

alpha-Chlordane 0.13 UG/KG The %0 between the two pesticide/PC8 column checks was >25%. 

PETN 1.0 MG/KG Surrogate/radiological chemical recovery data was not present. 

Molybdenum 1.2 MG/KG MS recovery was <30%. 

PETN 1.0 MG/KG Surrogate/radiological chemical recovery data was not present. 

Dieldrin 0.63 UG/KG The %0 between the two pesticide/PC8 column checks was >25%.; 
Surrogate/radiological chemical recovery was below the lower control 
limit. 

Endosulfan Sulfate UG/KG The %0 between the two pesticide/PC8 column checks was >25%.; 
0.90 Surrogate/radiological chemical recovery was below the lower control 

limit. 

alpha-Chlordane 0.58 UG/KG The %0 between the two pesticide/PC8 column checks was >25%.; 
' . 

Surrogate/radiological chemical recovery was below the !ower control 
limit. 

• • 
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Sample ID 

803002 

803002 

803003 

803004 

803005 

803007 

804001 

804001 

804002 

804102 

805001 

805002 

805002 

806001 

806001 

~06001 

B06001 

806001 

806001 

Analysis Type Parameter 

Explosives PETN 

Pesticide/PCBs 4.4'-DDD 

Explosives PETN 

Explosives PETN 

Explosives PETN 

Volatile Organics Acetonitrile 

Explosives pETN 

PesticideiPCBs Dieldrin 

Explosives PETN 

Explosives PETN 

Explosives PETN 

lnorganics Antimony 

Explosives PETN 

In organics Antimony 

lnorganics Cadmium 

Inorganics Chromium 

In organics Cobalt 

lnorganics Copper 

lnorganics Nickel 

• • 
Table C.4-32. ~ejec~ed Dau, Summary 

Page 2 of 27 

Results Units Rejection Explanation 

1.0 MGIKG Surrogate/radiological chemical recovery data was not present. 

0.60 UG/KG The %0 between the two pesticidefPCB column checks was >25%.; 
Surrogate/radiological chemical recovery was below the lower control 
limit. 

1.0 MG/KG Surrogate/ratliological cht:mical recovery data was not present. 

1.0 MG/KG Surrogate/radiological chemical recovery data was not present. 

1.0 MG/KG Surrogate/radiological chemical recovery data was not present. 

110 UG/KG Continuing calibration %d was >25%.; Initial calibration RRF was 
<0.05. 

1.0 MG/KG Surrogate/radiological chemical recovery data was not present. 

2.9 UG/KG The %0 between the two pesticide/PCB column checks was >25%. 

1.0 MG/KG Surrogate/radiological chemical recovery data was not present. 

1.0 MG/KG Surrogate/radiological chl!mical recovery data was not present. 

1.0 MG/KG Surrogate/radiological chemical recovery data was not present. 

1.70 MGfKG MS recovery was <30%. 

1.0 MG/KG Surrogate/radiological chemical recovery data was not present 

0.06 MG/KG MS recovery was <30%. 

0.77 MG/KG Professional judgment was used to qualify the data.; MS recovery was 
below the lower control limit. 

10.50 MG/KG Professional judgment was used to qualify the data.; MS recovery was 
below the lower control limit. 

7.50 MG/KG Professional judgment was used to qualify the data.; MS recovery was 
below the lower control limit. 

13.60 MG/KG Professional judgment was used to qualify the data. 

14.90 MG/KG CCV recovery was above t!te upper control limit.; MS recovery was 
below the lower control limit. 
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Sample ID Analysis Type 

806001 lnorganics 

806001 lnorganics 

806001 Explosives 

806001 Semi-volatile Organics 

806001 Semi-volatile Organics 

806001 Semi-volatile Organics 

806001 Semi-volatile Organics 

806001 Semi-volatile Organics 

806001 Semi-volatile Organics 

806001 Semi-volatile Organics 

806001 Semi-volatile Organics 

806001 Semi-volatile Organics 

806001 Semi-volatile Organics 

806001 Semi-volatile Organics 

806001 Semi-volatile Organics 

806001 Semi-volatile Organics 

806001 Semi-vola!ile Organics 

806001 Semi-volatile Organics 

806001 Semi-volatile Organics 

806002 lnorganics 

806002 lnorganics 

• 

Table C.4-32. J{ejected Data Summary 
Page 3 of 27 

rarameter Results Units Rejec~ion ~x:planation 

Thallium 0.17 MG/KG Blank had a negative value >5X's the IDL., MS recovery was below 
the lower control limit. 

Vanadium 13.30 MGf!<G Professional judgment was used to qualify the data.; MS recovery was 
below the lower control limit. 

PETN 1.0 MG/KG Surrogate/radiological chemical recovery data was not present. 

2,4,5-Trichlorophenol 1800 UG/KG Surrogate recovery was <10%. 

2,4 ,6-Trichlorophenol 380 UG/KG Surrogate recovery was <10%. 

2,4-Dichlorophenol JSO UG/KG Surrogate recovery was < 10%. 

2,4-Dimefhylphenol 380 UG/KG Surrogate recovery was <10%. 

2,4-Dinitrophenol 1800 UG/KG Surrogate recovery was <I 0%. 

2-Chlorophenol 380 UG/KG Surrogate recovery was <10%. 

2-Methylphenol 380 UG/KG Surrogate recovery was <10%. 

2-Nitrophenol 380 UGIKG Surrogate recovery was <10%. 

4,6-Dinitro-2-methylphenol 1800 UGIKG Surrogate recovery was <10%. 

4-Chloro-3-methylphenol 380 UG/KG Surrogate recovery was <10%. 

4-Methylphenol 380 UG/KG Surrogate recovery was < 10%. 

4-Nitropbenol 1800 UGIKG Surrogate recovery was < 10%. 

Benzoic Acid 1800 UG/KG Surrogate recovery was < 10%. 

Benzyl Alcohol 380 UGIKG Surrogate recovery was <10%. 

Pentachlorophenol 1800 UGIKG Surrogate recovery was <10%. 

Phenol 380 UGIKG Surrogate recovery was <10%. 

Antimony 0.06 MG/KG MS recovery was <30%. 

Cadmium 0.72 MG/KG Professional judgment was used to qualify the data.; MS recovery was 
?e1ow the lower control limit. 

-- -
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• 
Sample ID Analysis 'fype 

B06002 lnorganics 

B06002 lnorganics 

B06002 lnorganics 

B06002 lnorganics 

B06002 lnorganics 

806002 Jnorganics 

B06002 Explosives 

B06003 lnorganics 

B06003 lnorganics 

B06003 Jnorganics 

B06003 Jnorganics 

B06003 lnorganics 

B06003 lnorganics 

B06003 lnorganics 

806003 lnorganics 

806003 Explosives 

• • 
Table C.4-32. Rejected Data Summary 
' · Page 4 of 27 ' 

Parameter Results Units Rejection Explanation 

Chromium 12.70 MG/KG Professional judgment was used to qualify the data.; MS recovery was 
below the lower control limit. 

Cobalt 7.60 MGIKG Professional judgment was used to qualify the data.; MS recovery was 
below the lower control limit. 

Copper 13.00 MGIKG Professional judgment was used to qualify the data. 

Nickel 18.20 MG/KG CCV recovery was above the upper control limit.; MS recovery was 
below the lower control limit. 

Thallium 0.17 MG/KG Blank had a negative value >5X's the IDL.; MS recovery was below 
the lower control limit. 

Vanadium 11.60 MG/KG Professional judgment was used to qualify the data.; MS recovery was 
below the lower control limit. 

PETN 1.0 MG/KG Surrogate/radiological chemical recovery data was not present. 

Antimony 0.06 MG/KG MS recovery was <30%. 

Cadmium 0.95 MG/KG Professional judgment was used to qualify the data.; MS recovery was 
below the lower control limit. 

Chromium I 1.80 MG/KG Professional judgment was used to qualify the data.; MS recovery was 
below the lower control limit. 

Cobalt 9.10 MG/KG Professional judgment was used to qualify the data.; MS recovery was 
below the lower control limit. 

Copper 19.40 MG/KG Professional judgment was used to qualify the data. 

Nickel 18.80 MG/KG CCV recovery was above the upper control limit.; MS recovery was 
below the lower control limit. 

Thallium 0.17 MG/KG Blank had a negative value >5X's the IDL.; MS recovery was below 
the lower control limit. 

Vanadium 11.10 MG/KG Professional judgment was used to qualify the data.; MS recovery was 
below the lower control limit. 

I ,3,5-Trinitrobenzene 0.0100 MG/KG Analysis holding times were exceeded.; LCS recovery was above the 
upper control limit. 

-
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Sample ID 
' I 

B06003 

B06003 

B07001 

B07001 

B07001 

B07002 

B07002 

B07002 

B07003 

B07003 

B07003 

B07004 

B07101 

B07101 

B07101 

B08001 

B08001 

. B08001 

B08001 

B08001 

• 

Analysis Type Parameter 

Explosives PETN 

Explosives RDX 

Explosives PETN 

Semi-volatile Organics 4-Chloroaniline 

Volatile Organics Acetonitrile 

Explosives PETN 

Semi-volatile Organics 4-Chloroaniline 

Volatile Organics Acetonitrile 

Explosives PETN 

Semi-volatile Organics 4-Ch1oroaniline 

Volatile Organics Acetonitrile 

Explosives PETN 

Explosives PETN 

Semi-volatile Organics 4-Chloroaniline 

Volatile Organics Acetonitrile 

Inorganics Dypsprosium 

Inorganics Europium 

Inorganics Lutetium 

Inorganics Thulium 

Explosives PETN 

Table C.4-32. Rejected Da~ S!Jmmary 
fage 5 of 27 

Results U~ts Reject~on Explanation 

1.0 MG/KG Surrogate/radiological chemical recovery data was not present. 

0.036 tvff-Jfl(G Analysis holding times were exceeded.; LCS recovery was above the 
upper control limit. 

1.0 MG/KG Surrogate/radiological chemical recovery data was not present. 

380 UG/KG Initial calibration RRF was <0.05. 

110 UG/KG Continuing calibration %d was >25%.; Initial calibration RRF was 
<0.05. 

1.0 MG/KG Surrogate/radiological chemical recovery data was not present. 

400 UGIKG Initial calibration RRF was <0.05. 

120 UGIKG Continuing calibration %d was >25%.; Initial calibration RRF was 
<0.05. 

1.0 MGIKG Surrogate/radiological chemical recovery data was not present. 

390 UG/KG Initial calibration RRF was <0.05. 

120 UGIKG Continuing calibration %d was >25%.; Initial calibration RRF was 
<0.05. 

1.0 MGIKG Surrogate/radiological chemical recovery data was not present.; Analysis 
holding times were exceeded. 

1.0 MG/KG Surrogate/radiological chemical recovery data was not present. 

380 UGIKG Initial calibration RRF was <0.05. 

110 UG/KG Continuing calibration %d was >25%.; Initial calibration R~F was 
<0.05. 

2.50 MG/l(G Blank had a negative value >5X's the IDL. 

0.90 MG/KG Blank had a negative value >5X's the IDL. 

0.45 MGIKG Blank had a negative value >5X's the IDL. 

2.30 MGIKG ~lank had a negative value >5X's the JDL. 

1.0 MGIKG Surrogate/radiological chemical recovery data was not present. 
---

• • 
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• 
Sample ID 

808()()1 

808002 

808002 

B08002 

808002 

808002 

808002 

808002 

808003 

808003 

B08003 

B08003 

B08003 

808003 

B08003 

809001 

809001 

B09001 

809001 

B0900I 

B09001 

l__ 

Analysis Type Parameter 

Pesticide/PCBs Heptachlor 

lnorganics Antimony 

lnorganics Dypsprosium 

lnorganics Europium 

lnorganics Lutetium 

lnorganics Thulium 

lnorganics Bismuth 

Explosives PETN 

lnorganics Antimony 

lnorganics Dypsprosium 

lnorganics Europium 

Inorganics Lutetium 

lnorganics Thulium 

lnorganics Bismuth 

Explosives PETN 

lnorganics Dypsprosium 

Inorganics Europium 

lnorganics Lutetium 

lnorganics Thulium 

Explosives PEITN 

PesticideiPCBs Endrin Aldehyde 

• • 
Table C.~·32. f{ejec~ed Data Summary 

Page 6 of 1.7 

Results UnJts Rejection Explanation 

0.33 UGIKG The %0 between the two pesticide/PCB column checks was >25%. 

0.06 MGIKG MS recovery was <30%. 

2.70 MGIKG Blank had a negative value >5X's the IDL. 

0.97 MGIKG Blank had a negative value >5X's the IDL. 

0.48 MGIKG Blank had a negative value >5X's the IDL. 

2.40 MGIKG Blank had a negative value >5X's the IDL. 

0.12 MG/KG Blank had a negative value >5X's the IDL. 

1.0 MG/KG Surrogate/radiological chemical recovery data was not present. 

0.06 MG/KG MS recovery was <30%. 

2.70 MG/KG Blank had a negative value >5X's the IDL. 

0.97 MG/KG Blank had a negative value >5X's the IDL. 

0.48 MG/KG Blank had a nega!ive value >5X's the IDL. 

2.40 MG/KG Blank: had a negative value >5X's the IDL. 

0.12 MGIKG Blank had a negative value >5X's the IDL. 

1.0 MGIKG Surrogate/radiological chemical recovery data was not present. 

2.40 MGIKG BJank had a negative value >SX's the IDL. 

0.89 MG/KG Blank had a negative value >5X's the IDL. 

0.44 MG/KG Blank had a negative value >5X's the IDL. 

2.20 MG/KG Blank had a negative value >5X's the IDL. 

1.0 MG/KG Surrogate/radiological chemical recovery data was not present. 

1.7 UG/KG The %D between the two pesticide/PCB column checks was >25%.; 
Surrogate/radiological chemical recovery was below the lower control 
limit. 

I 
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Sample p> 

B09001 

B09002 

B09002 

B09002 

B09002 

B09002 

B09002 

B09002 

B09002 

B09003 

B09003 

B09003 

B09003 

B09003 

B09003 

B09003 

B09004 

B09004 

B09004 

B09004 

B09004 

B09004 

,. 

Analysis Type parameter 

Pesticide/PCBs p,p' -Methoxychlor 

lnorganics Antimony 

Inorganics Oypsprosium 

lnorganics Europium 

lnorganics Lutetium 

lnorganics Thulium 

Inorganics Bismuth 

Explosives PETN 

Pesticide/PCBs alpha-Chlordane 

Inorganics Antimony 

lnorganics Oypsprosium 

lnorganics Europium 

Inorganics Lutetium 

Inorganics Thulium 

Inorganics Bismuth 

Explosives PETN 

lnorganics Antimony 

lnorganics Oypsprosium 

lnorganics Europium 

Inorganics Lutetium 

lnorganics Thulium 

lnorganics Bismuth 

'fab~~ ~.4-~2. Rejecl~~ Da~ S!Jmtpary 
Page 7 of 27 

Results Units Rejection Explanation 

1.5 UG/KG The %0 between the two pesticide/PCB column checks was >25%.; 
Surrogate/radiological chemical recovery was below the lower control 
limit. 

0.06 MG/KG MS recovery was <30%. 

2.60 MG/KG Blank had a negative value >5X's the IDL. 

0.95 MG/KG Blank had a negative value >5X's the IDL. 

0.47 MG/KG Blank had a negative value >5X's the IDL. 

2.40 MG/KG Blank had a negative value >5X's the IDL. 

0.12 MG/KG Blank had a negative value >5X's the IDL. 

1.0 MG/KG Surrogate/radiological chemical recovery data was not present. 

0.56 UG/KG The %0 between the two pesticide/PCB column checks was >25%. 

0.06 MG/KG MS recovery was <30%. 

2.80 MG/KG Blank had a negative value >5X's the IDL. 

1.00 MG/KG Blank had a negative value >5X's the IDL. 

0.51 MG/KG Blank had a negative value >5X's the IDL. 

2.50 MG/KG Blank had a negative value >5X's the IDL. 

0.13 MG/KG Blank had a negative value >5X's the IDL. 

1.0 MG/KG Surrogate/radiological chemical recovery data was not present. 

0.06 M91KG MS recovery was <30%. 

2.50 MG/KG Blank had a negative value >5X's the IDL. 

0.92 MG/KG Blank had a negative value >5X's the IDL. 

0.46 MG/KG Blank had a negative value >5X's the IDL. 

2.30 MG/KG Blank had a negative value >5X's the IDL. 

0.12 MG/KG ~lank had a negative value >5X's the IDL. 

• • 
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• 
Samp~e ID 

B09004 

B09005 

B09005 

B09005 

B09005 

B09005 

B09005 

B09005 

B09102 

B09102 

B09102 

B09l02 

B09102 

B09102 

B09102 

BlOOOl 

BlOOOl 

BlOOOl 

BlOOOl 

BlOOOl 

BlOOOl 

Bl0002 

Bl0002 

Bl0002 

Analysis Type farameter 

Explosives PETN 

Inorganics Antimony 

lnorganics Dypsprosium 

Inorganics Europium 

lnorganics Lutetium 

lnorganics Thulium 

lnorganics Bismuth 

Explosives PETN 

Inorganics Antimony 

Inorganics Dypsprosium 

Inorganics Europium 

Inorganics Lutetium 

Inorganics Thulium 

Inorganics Bismuth 

Explosives PETN 

Inorganics Dypsprosium 

Inorganics Europium 

lnorganics Lutetium 

lnorganics Thulium 

lnorganics Bismuth 

Explosives PETN 

Inorganics Antimony 

Inorganics Dypsprosium 

Inorganics Europium 

• 
Ta~le (:.4-32. Rejected Data Summary 

Page 8 of 27 

llesults Units Rejection Explanation 

1.0 MG/KG Surrogate/radiological chemical recovery data was not present. 

0.06 MG/KG MS recovery was <30%. 

2.60 MG/KG Blank had a negative value >5X's the IDL. 

0.93 MG/KG Blank had a negative value >5X's the IDL. 

0.47 MG/KG Blank had a negative value >5X's the IDL. 

2.30 MG/KG Blank had a negative value >5X's the IDL. 

0.12 ~GIKG Blank had a negative value >5X's the IDL. 

1.0 MG/KG Surrogate/radiological chemical recovery data was not present. 

0.06 MG/KG MS recovery was <30%. 

2.60 MG/KG Blank had a negative value >5X's the IDL. 

0.94 MG/KG ·Blank had a negative value >5X's the IDL. 

0.47 MG/KG Blank had a negative value >5X's the IDL. 

2.30 MG/KG Blank had a negative value >5X's the IDL. 

0.12 MG/KG Blank had a negative value >5X's the IDL. 

1.0 MG/KG Surrogate/radiological chernical,,recovery data was not present. 

2.50 MG/KG Blank had a negative value >5X's ttie IDL. 

0.92 MG/KG Blank had a negative value >5X's the IDL. 

0.46 MG/KG Blank had a negative value >5X's the IDL. 

2.30 MG/KG Blank had a negative value >5X's the IDL. 

0.12 MG/KG Blank had a negative value >5X's the IDL. 

1.0 MG/KG Surrogate/radiological chemical recovery data was not present. 

0.05 MG/KG MS recovery was <30%. 

2.50 MG/KG Blank had a negative value >5X's the IDL. 

0.91 MG~G Blank had a negative value >5X's the IDL. 

• 
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Sa~ple ID 

Bl0002 

BI0002 

810002 

Bl0002 

810003 

810003 

810003 

8!0003 

810003 

. Bl0003 

811001 

.. Bl 1001 

811001 

811001 

811001 

; 811001 

. B11001 

811001 

811001 

; 811002 

811002 

• 

Analysis Type Parameter 

Inorganics Lutetium 

Inorganics Thulium 

lnorganics !lismuth 

Ex.plosives PETN 

Inorganics Antimony 

Inorganics Europium 

lnorganics Lutetium 

lnorganics Thulium 

lnorganics Bismuth 

Ex.plosives PETN 

lnorganics Antimony 

lnorganics Dypsprosium 

lnorganics Europium 

lnorganics Lutetium 

lnorganics Thulium 

In organics Bismuth 

Explosives PETN 

Pesticide!PCBs Endrin Aldehyde 

Pesticide/PCBs alpha-Ch1or~ane 

Inorganics Antimony 

~norganics Dypsprosium 
-

Table ~.4-32. Rejectef! Data Su~mary 
· · Page 9 of 27 

Results l]nits Rejection Explanation 
I 

I 

0.46 MG~G Blank had a negative value >SX's the IDL. 

2.30 MG/KG Blank had a negative value >5X's the IDL. 

0.10 MG/KG Blank had a negative value >5X's the IDL. 

1.0 MG/KG Surrogate/radiological chemical recovery data was not present. 

0.06 MG/KG MS recovery was <30%. 

0.92 MG/KG Blank had a negative value >5X's the IDL. 

0.46 MG/KG Blank had a negative value >5X's the IDL. 

2.30 MG/KG Blank had a negative value >5X's the IDL. 

0.11 MG/KG Blank had a negative value >5X's the IDL. 

1.0 MG/KG Surrogate/radiological chemical recovery data was not present. 

0.06 MG/KG MS recovery was <30%. 

2.50 MG/KG Blank hat! a negative value >5X's the IDL. 

0.93 MG/KG Blank had a negative value >5X's the IDL. 

0.46 MG/KG Blank had a negative value >5X's the IDL. 

2.30 MG/KG Blank had a negative value >5X's the IDL. 

0.12 ~G/KG Blank had a negative value >5X's the IDL. 

l.O MG/KG Surrogate/radiological chemical recovery data was not present 

0.47 UG/KG The %0 between the two pesticide/PCB column checks was >25%.; 
Surrogate/radiological chemical recovery was below the lower control 
limit. 

1.6 UG/KG The %0 between the two pesticide/PCB column checks was >25%.; 
Surrogate/radiological chemical recovery was below the lower control 
limit. 

0.06 MG/f{G MS recovery was <30%. 

2.60 MGt1(G Blank ha4 a negative value >5X's the IDL. 

• • 
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• 
Sample ID 

BIJ002 

BJ1002 

B11002 

B11002 

B11002 

Bl1003 

BIJ003 

BIJ003 

BJJ003 

BII003 

BJJ003 

BIJ003 

BII004 

B11004 

Bl1004 

Bl1004 

Bl1004 

B11004 

B11004 

Bl1 102 

Bll 102 

Bl1 102 

Bll 102 

B11 102 

Analysis Type farameter 

lnorganics Europium 

lnorganics Lutetium 

lnorganics Thulium 

lnorganics Bismuth 

Explosives PETN 

lnorganics Antimony 

lnorganics Dypsprosium 

lnorganics Europium 

In organics Lutetium 

lnorganics Thulium 

lnorganics Bismuth 

Explosives PETN 

lnorganics Antimony 

Inorganics Dypsprosium 

lnorganics Europium 

Inorganics Lutetium 

lnorganics Thulium 

Inorganics Bismuth 

Explosives PETN 

lnorganics Antimony 

Inorganics Dypsprosium 

lnorganics Europium 

lnorganics Lutetium 

Inorganics Thulium 

• 
Table (::.4-32. ~ejected Data Summary 

Page 10 of 27 . 

Results Pnits Rejection Explanation 

0.94 MGIKG Blank had a negative value >5X's the IDL. 

0.47 MG/KG Blank had a negative value >5X's the IDL. 

2.40 MG/KG Blank had a negative value >5X's the IDL. 

0.12 MG/KG Blank had a negative value >5X's the IDL. 

1.0 MG/KG Surrogate/radiological chemical recovery data was not present. 

0.06 MG/KG MS recovery was <30%. 

2.50 MG/KG Blank had a negative value >5X's the IDL. 

0.93 MG/KG Blank had a negative value >5X's the lDL. 

0.46 MG/KG Blank had a negative value >5X's the IDL. 

2.30 MG/KG Blank had a negative value >5X's the IDL. 

0.12 MG/KG Blank had a negative value >5X's the IDL. 

1.0 MG/KG Surrogate/radiological chemical recovery data was not present. 

0.06 MG/KG MS recovery was <30%. 

2.70 MG/KG Blank had a negative value >5X's the IDL. 

0.98 MG/KG Blank had a negative value >5X's the IDL. 

0.49 MG/KG Blank had a negative value >SX's the IDL. 

2.50 MG/KG Blank had a negative value >5X's the IDL. 

0.12 MG/KG Blank had a negative value >5X's the IDL. 

1.0 MG/KG Surrogate/radiological chemical recovery data was not present. 

0.06 MG/KG MS recovery was <30%. 

2.50 MG/KG Blank had a negative value >5X's the IDL. 

0.92 MG/KG Blank had a negative value >SX's the IDL. 

0.46 MG/l(G Blank had a negative value >SX's the IDL. 

2.30 MG/KG Blank had a negative value >SX's the IDL. 

• 
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Sample~ Analysis Type 

B11l02 lnorganics 

811102 Explosives 

811102 Pesticide/PC8s 

812001 lnorganics 

Bl2001 Inorganics 

B12001 lnorganics 

812001 Explosives 

812002 lnorganics 

. 812002 lnorganics 

:. 812002 lnorganics 

812002 lnorganics 

. 812002 lnorganics 

812002 lnorganics 

. 812002 Explosives 

·. 812003 Inorganics 

1· 812003 lnorganics 

812003 lnorganics 

B12003 Inorganics 

.: 812003 Inorganics 

: 812003 Inorganics 

. 812003 Explosives 

1 snoo1 Explosives 

' • 

Parameter 

Bismuth 

PETN 

Endrin Aldehyde 

Europium 

Lutetium 

Thulium 

PETN 

Antimony 

Dypsprosium 

Europium 

Lutetium 

Thulium 

Bismuth 

PETN 

Antimony 

Dypsprosium 

Europium 

Lutetium 

Thulium 

Bismuth 

PE'fN 

Table ,::.4-32. Rejecte4 Da~ Summary 
Page 11 :>f 27 

Results Units Rejection Explanation 

0.12 MG/KG Blank had a negative value >5X's the IDL. 

1.0 MG/KG Surrogate/radiological chemical recovery data was not present. 

0.41 UG/KG The %0 between the two pesticide/PC8 column checks was >25%.; 
Surrogate/radiological chemical recovery was below the lower control 
limit. 

0.84 MG/KG Blank had a negative value >SX's the IDL. 

0.42 MG/KG Blank had a negative value >5X's the IDL. 

2.10 MG/KG Blank had a negative value >5X's the IDL. 

1.0 MG/KG Surrogate/radiological chemical recovery data was not present. 

0.06 MG/KG MS recovery was <30%. 

2.70 MG/KG Blank had a negative value >5X's the IDL. 

0.97 MG/KG Blank had a negative value >5X's the IDL. 

0.48 MG/KG Blank had a negative value >5X's the IDL. 

2.40 MG/KG Blank had a negative value >5X's the IDL. 

0.12 MG/KG Blank had a negative value >5X's the IDL. 

1.0 MG/KG Surrogate/radiological chemical recovery data was not present. 

0.06 MG/KG MS recovery was <30%. 

2.50 MG/KG Blank had a negative value >5X's the IDL. 

0.93 MG/KG Blank had a negative value >5X's the IDL. 

0.46 MG/KG Blank had a negative value >5X's the IDL. 

2.30 MG/KG Blank had a negative value >5X's the IDL. 

0.12 MG/KG Blank had a negative value >5X's the IDL. 

1.0 MG/KG Surrogate/radiological chemical recovery data was not present. 

1,3,5-Trinitrobenzene 1.5 MG/KG Initial calibration RSD was >30%. 

• • 
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• 
Sample ID Analysis Type 

813001 Explosives 

813001 Semi-volatile Organics 

813001 Volatile Organics 

813002 Explosives 

813002 Explosives 

813002 Semi-volatile Organics 

813002 Volatile Organics 

813003 Explosives 

813003 Explosives 

813003 Semi-volatile Organics 

813003 Volatile Organics 

813004 lnorganics 

813004 Explosives 

813004 Explosives 

813004 Semi-volatile Organics 

813004 Volatile Organics 

813005 Explosives 

813005 Explosives 

• • 
Tabte C.4-Jl. RejecJecl Ua~ Summary 

Page 12 of 27 

parameter Results Units Rejection Explanation 

PETN 1.0 MG/KG Surrogate/radiological chemical recovery data was not present.; Analysis 
holding times were exceeded. 

4-Chloroaniline 360 UGIKG Initial calibration RRF was <0.05. 

Acetonitrile 110 UG/KG Continuing calibration %d was >25%.; Initial calibration RRF was 
<0.05. 

I ,3 ,5-Trinitrobenzene 1.5 MG/KG Initial calibration RSD was >30%. 

PETN 1.0 MG/KG Surrogate/radiological chemical recovery data was not present.; Analysis I 

holding times were exceeded. 

4-Chloroaniline 390 UG/KG Initial calibration RRF was <0.05. 

Acetonitrile 120 UG/KG Continuing calibration %d was >25%.; Initial calibration RRF was 
<0.05. 

1,3,5-Trinitrobeozene 1.5 fvtG/KG Initial calibration RSD was >30%. 

PETN l.O MG/KG Surrogate/radiological chemical recovery data was not present.; Analysis 
holding times were exceeded. 

4-Cbloroaniline 390 UG/KG Initial calibration RRF was <0.05. 

Acetonitrile 120 UG/KG Continuing calibration %d was >25%.; Initial calibration RRF was 
<0.05. 

Antimony 1.90 MG/KG MS recovery was <30%. 

I ,3,5-Trinitrobenzene 1.5 MG/KG Initial calibration RSD was >30%. 

PETN 1.0 MG/KG Surrogate/radiological chemical recovery data was not present.; Analysis 
holding times were exceeded. 

4-Chloroaniline 410 UG/KG Initial calibration RRF was <0.05. 

Acetonitrile 120 UG/KG Continuing calibration %d was >25%.; Initial calibration RRF was 
<0.05. 

1,3,5-Trinitrobenzene 1.5 ~G/KG Initial calibration RSD was >30%. 

PETN 1.0 MG/KG Surrogate/radiological chemical recovery data was not present.; Analysis 
holding times were exceeded. 
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Sample ID 

813005 

813005 

8!3006 

814001 

814001 

814001 

814002 

814002 

814002 

814003 

814004 

814004 

814004 

814104 

814104 

814104 

815001 

815001 

!. 

Analysis Type parameter 

Semi-volatile Organics I 4-Chloroaniline 

Volatile Organics I Acetonitrile 

Volatile Organics Acetonitrile 

Explosives PETN 

Semi-volatile Organics I 4-Chloroaniline 

Volatile Organics I Acetonitrile 

Explosives I PETN 

Semi-volatile Organics I 4-Chloroaniline 

Volatile Organics I Acetonitrile 

Volatile Organics I Acetonitrile 

Explosives I PETN 

Semi-volatile Organics I 4-Chloroaniline 

Volatile Organics I Acetonitrile 

Explosives I P~ 
Semi-volatile Organics I 4-Chloroaniline 

Volatile Organics I Acetonitrile 

Inorganics Antimony 

lnorganics Cadmium 

'fable C-4-~2. R~jected Data Summary 
Page 13 of 27 

Results I Units 

380 I UG/KG 

1!0 I UG/KG 

110 I UG/KG 

1.0 I MG/KG 

370 I UG/KG 

110 I UG/KG 

1.0 I MG/KG 

360 I UG/KG 

110 I UG/KG 

120 I UG/KG 

1.0 I MG/KG 

430 I UG/KG 

130 I UG/KG 
' 

1.0 I MG/KG 

390 I UG/KG 

120 I UG/KG 

0.15 I MG/KG 

1.10 I MG/KG 
I ' 

• 

Rejection Explanation 

Initial calibration RRF was <0.05. 

Initial calibration RRF was <0.05.; Continuing calibration o/od was 
>25%. 

Initial calibration RRF was <0.05.; Continuing calibration o/od was 
>25%. 

Surrogate/radiological chemical recovery data was not present. 

Initial calibration RRF was <0.05. 

Continuing calibration o/od was >25%.; Initial calibration RRF was 
<0.05. 

Surrogate/radiological chemical recovery data was not present. 

Initial calibration RRF was <0.05. 

Continuing calibration o/od was >25%.; Initial calibration RRF was 
<0.05. 

Initial calibration RRF was <0.05.; Continuing calibration o/od was 
>25%. 

Surrogate/radiological chemical recovery data was not present. 

Initial calibration RRF was <0.05. 

Continuing calibration o/od was >25%.; Initial calibration RRF was 
<0.05. 

Surrogate/radiological chemical recovery data was not present. 

Initial calibration RRF was <0.05. 

Continuing calibration o/od was >25%.; Initial calibration RRF was 
<0.05. 

MS recovery was <30%.; Concentration of the contaminant was 
detected at a level below the CRQL. 

Professional judgment was used to qualify the data.; MS recovery was 
pelow the lower control limit. 

• 
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• 
Sample ID 

815001 

815001 

815001 

815001 

815001 

815001 

815001 

815001 

815001 

815001 

815002 

815002 

815002 

815002 

815002 

815002 

Analysis Type Parameter 

lnorganics Chromium 

lnorganics Cobalt 

lnorganics Copper 

lnorganics Nickel 

Inorganics Thallium 

lnorganics Vanadium 

Explosives PETN 

Pesticide/PCBs Endosulfan Sulfate 

PesticideiPCBs alpha-Chlordane 

Pesticide/PCBs delta-BHC 

Inorganics Antimony 

Inorganics Cadmium 

lnorganics Chromium 

lnorganics Cobalt 

lnorganics Nickel 

lnorganics Thallium 

• • 
Table C.4-~2. Rejec~ed Data Summary 

Page 14 of 27 

Resulls Units Rejection Explanation 

11.80 MG/KG Professional judgment was used to qualify the data.; MS recovery was 
below the lower control limit. 

7.00 MG/KG Professional judgment was used to qualify the data.; MS recovery was 
below the lower control limit. 

18.80 MGIKG Professional judgment was used to qualify the data. 

14.60 MG/KG CCV recovery was above the upper control limit.; MS recovery was 
below the lower control limit. 

0.23 MG/KG Blank had a negative value >5X's the IDL.; MS recovery was below 
the lower control limit. 

15.40 MGIKG Professional judgment was used to qualify the data.; MS recovery was 
below the lower control limit. 

1.0 MG/KG Surrogate/radiological chemical recovery data was not present. 

0.36 UG/KG The %0 between the two pesticide/PCB column checks was >25%. 

1.4 UG/KG The %D between the two pesticide/PCB column checks was >25%. 

0.24 UG/KG The o/oD between the two pesticide/PCB column checks was >25%. 

0.14 MG/KG MS recovery was <30%.; Concentration of the contaminant was 
detected at a level below the CRQL. 

1.40 MG/KG Professional judgment was used to qualify the data.; MS recovery was 
below the lower control limit. 

19.70 MG/KG Professional judgment was used to qualify the data.; MS recovery was 
below the lower control limit. 

11.90 MG/KG Professional judgment was used to qualify the data.; MS recovery was 
below the lower control limit. 

25.90 MG/KG CCV recovery was above the upper control limit.; MS recovery was 
below the lower control limit. 

0.35 MG/KG Blank had a negative value >5X's the IDL.; MS recovery was below 
the lower control limit. 
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Sample W 

815002 

815002 

815002 

815003 

815003 

815003 

815003 

815003 

815003 

815003 
I 

: 815003 

'815004 

815004 

815004 

815004 

: 815004 

• 815004 

• 

Analysis Type Parameter 

Inorganics Vanadium 

Explosives PETN 

Pesticide/PC8s alpha-Chlordane 

Inorganics Antimony 

lnorganics Cadmium 

lnorganics Chromium 

lnorganics Cobalt 

lnorganics Copper 

Inorganics Thallium 

lnorganics Vanadium 

Explosives PETN 

Inorganics Antimony 

Inorganics Cadmium 

Inorganics Chromium 

Inorganics Cobalt 

Inorganics Copper 

Inorganics Nickel 
' 

'fabJe ~·4-~2. J{ejecte4 Da~ Summary 
. Page 15 of 27 

Results Units Rejection Explanation 

26.20 MG/KG Professional judgment was used to qualify the data.; MS recovery was 
below the lower control limit. 

1.0 MG/KG Surrogate/radiological chemical recovery data was not present. 

1.2 UG/KG The %0 between the two pesticide/PC8 column checks was >25%. 

0.41 MG/KG MS recovery was <30%. 

0.45 MG/KG Professional judgment was used to qualify the data.; MS recovery was 
below the lower control limit. 

21.10 MG/KG Professional judgment was used to qualify the data.~ MS recovery was 
below the lower control limit. 

15.40 MG/KG Professional judgment was used to qualify the data.; MS recovery was 
below the lower control limit. 

29.40 MG/KG rrofessiona1 judgment was used to qualify the data. 

1.20 MG/KG ~lank had a negative value >5X's the IDL.; MS recovery was be!ow 
the lower control limit. 

29.10 MG/KG Professional judgment was used to qualify the data.; MS recovery was 
below the lower control limit. 

l.O MG/KG Surrogate/radiological chemical recovery data was not present. 

0.30 MG/KG Concentration of the contaminant was detected at a level below the 
CRQL.; MS recovery was <30%. 

1.70 MG/KG Professional judgment was used to qualify the data.; MS recovery was 
below the lower control limit. 

29.30 MG/KG Professional judgment was used to qualify the data.; MS recovery was 
below the lower control limit. 

18.50 MG/KG Professional judgment was used to 9ualify the data.; MS recovery was 
below the lower control limit. 

39.10 MG/KG Professional judgment was used to qualify the data. 

43.50 MG/KG CCV recovery was above the upper control limit. 

• • 
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• 
Sample ID 

Bl5004 

Bl5004 

B15004 

Bl5101 

815101 

Bl5l01 

8l5101 

Bl5101 

815101 

Bl5l01 

Bl5101 

Bl5101 

B15101 

B15104 

815104 

815104 

815104 

Bl5104 

Analysis Type Parameter 

lnorganics Thallium 

lnorganics Vanadium 

Explosives PETN 

lnorganics Antimony 

lnorganics Cadmium 

lnorganics Chromium 

lnorganics Cobalt 

Inorganics Copper 

lnorganics Nickel 

lnorganics Thallium 

lnorganics Vanadium 

Explosives PETN 

PesticideJPCBs alpha-Chlordane 

Inorganics Antimony 

lnorganics Cadmium 

lnorganics Chromium 

Inorganics Cobalt 
' 

Inorganics Copper 

• • 
Table C.4-~2. Rejec~ed Data Summary 

Page 16 of 27 

Results Units Rejection Explanation 

0.37 MG/KG Blank had a negative value >5X's the IDL.; MS recovery was below 
the lower control limit. 

36.40 ~G/KG Professional judgment was used to qualify the data.; MS recovery was 
below the lower control limit. 

1.0 MG/KG SurrogateJradiological chemical recovery data was not present. 

0.13 MG/KG MS recovery was <30%.; Concentration of the contaminant was 
detected at a level below the CRQL. 

0.87 MG/KG Professional judgment was used to qualify the data. 

9.40 MG/KG Professional judgment was used to qualify the data.; MS recovery was 
below the lower control limit. 

6.60 MG/KG Professional judgment was used to qualify the data.; MS recovery was 
below the lower control limit. 

16.40 MG/KG Professional judgment was used to qualify the data. 

12.90 MG/KG CCV recovery was above the upper control limit.; MS recovery was 
below the lower control limit. 

0.20 MG/KG Blank had a negative value >5X's the IDL. 

12.10 MG/KG Professional judgment was used to qualify the data. 

1.0 MG/KG SurrogateJradiological chemical recovery data was not present. 

0.88 UG/KG The %D between the two pesticideiPCB column checks was >25%. 

0.13 MG/KG MS recovery was <30%. 

2.00 MG/KG Professional judgment was used to qualify the data.; MS recovery was 
below the lower control limit. 

26.40 MG/KG Professional judgment was used to qualify the data.; MS recovery was 
below the lower control limit. 

20.80 MG/KG Professional judgment was used to qualify the data.; MS recovery was 
below the lower control limit. 

~6.30 MG/KG Professional judgment was used to qualify the data. 

I 
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• Sample ID Analysis 'fype 

: 

Bl5104 lnorganics 

B15104 lnorganics 

B15104 lnorganics 

' Bl5104 Explosives 

Bl5104 Semi-volatile Organics 

' 

. Bl5104 Semi-volatile Organics 

B15104 Semi-volatile Organics 

B15104 Semi-volatile Organics 
•' 

Bl5104 Semi-volatile Organics 

Bl5104 Semi-volatile Organics 

' B15104 Semi-volatile Organics 

B15104 Semi-volatile Organics 
' 
'Bl5104 Semi-volatile Organics 
! 

Bl5104 Semi-volatile Organics 

Bl5104 Semi-volatile Organics 

'Bl5104 Semi-volatile Organics 

B15104 Semi-volatile Organics 

B15104 Semi-volatile Organics 

: Bl5104 Semi-volatile Organics 

,. 

T~bl~ ~·4-32. Rejec~e«J Data Summary 
Page 17 of 27 

Parameter ~esul~ Units Rejection Explanation 

Nickel 42.20 MG/KG CCV recovery was above the upper control limit.; MS recovery was 
below the lower control limit. 

Thallium 0.38 ~G/KG Blank ~ad a negative value >5X's the IDL.; MS recovery was below 
the lower control limit. 

Vanadium 27.70 MG/KG Professional judgment was used to qualify the data.; MS recovery was 
below the lower control limit. 

PETN 1.0 ~G/KG Surrogate/radiological chemical recovery data was not present. 

2,4,5-Trichlorophenol UG/KG Surrogate recovery was < 10%. 
4000 

2,4,6-Trichlorophenol 830 UG/KG Surrogate recovery was <10%. 

2,4-Dichlorophenol 830 UG/KG Surrogate recovery was <10%. 

2,4-Dimethylphenol 830 UG/KG Surrogate recovery was <10%. 

2,4-Dinitrophenol UG/KG Surrogate recovery was < 10%. 
4000 

2-Chlorophenol 830 UG/KG Surrogate recovery was <10%. 

2-Methylphenol 830 UG/KG Surrogate recovery was <10%. 

2-Nitrophenol 830 UG/KG Surrogate recovery was <10%. 

4,6-Dinitro-2-methylphenol UG/KG Surrogate recovery was <10%. 
4000 

4-Chloro-3-methylphenol 830 UG/KG Surrogate recovery was <10%. 

4-Methylphenol 830 UG/KG Surrogate recovery was <10%. 

4-Nitrophenol UG/KG Surrogate recovery was < 10%. 
4000 

Benzoic Acid 4000 UG/KG Surrogate recovery was <10%. 

Benzyl Alcohol 830 UG/KG Surrogate recovery was <10%. 

PentachlorophenoJ UG/KG Surro~ate recovery was <~0%. 
' 4000 

-

• • 
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• 
Sample ID 

815104 

816002 

817001 

817001 

817002 

817002 

817002 

818001 

818002 

819001 

819001 

819002 

819002 

819002 

820001 

820001 

820002 

882001 

882101 

BB3001 

884001 

8B5001 

Analysis Type Parameter 

Semi-volatile Organics Phenol 

Volatile Organics Acetonitrile 

Ex.plosi ves PETN 

Pesticide!PCBs Endrin Aldehyde 

Inorganics Gadolinium 

Explosives PETN 

Pesticide/PCBs Endrin Aldehyde 

Explosives PETN 

Explosives PETN 

lnorganics Gadolinium 

Explosives PETN 

lnorganics Gadolinium 

Explosives PETN 

Pesticide!PCBs alpha-Chlordane 

lnorganics Gadolinium 

Explosives PETN 

Explosives PETN 

Explosives PETN 

Explosives PETN 

Explosives PETN 

Explosives PETN 

Explosives PETN 

• • 
Table C.4-32. Rejected Data Summary 

' Page 18 of 2i 
Results Units Rejection Explanation 

830 l.JG/KG Surrogate recovery was <1 0%. 

110 UG/KG Initial calibration RRF was <0.05.; Continuing calibration %d was 
>25%. 

1.0 MG/KG Surrogate/radiological chemical recovery data was not present. 

9.0 UG/KG The %0 between the two pesticide/PCB column checks was >25%. 

7.20 MG/KG MS recovery was <30%. 

1.0 MG/KG Surrogate/radiological chemical recovery data was not present 

1.9 UG/KG The %0 between the two pesticide/PCB column checks was >25%. 

1.0 MG/KG Surrogate/radiological chemical recovery data was not present. 

1.0 MG/KG Surrogate/radiological chemical recovery data was not present. 

6.30 MG/KG MS recovery was <30%. 

1.0 MG/KG Surrogate/radiological chemical recovery data was not present. 

7.00 MG/KG MS recovery was <30%. 

1.0 MG/KG Surrogate/radiological chemical recovery data was not present. I 
0.67 UG/KG Surrogate/radiological chemical recovery was below the lower control 

li_mit.; 'fhe %D between the two pesticide!PCB column checks was 
>25%. 

6.20 MG/KG MS recovery was <30%. I 

1.0 MG/KG Surrogate/radiological chemical recovery data was not present. I 
1.0 MG/KG Surrogate/radiological chemical recovery dala was not present. 

1.0 MG/KG Surrogate/radiological chemical recovery data was not present. 

1.0 MG/KG Surrogate/radiological chemical recovery data was not present. 

1.0 MG/KG Surrogate/radiological chemical recovery data was not present. 

1.0 MG/KG Surrogate/radiological chemical recovery data was not present. 

1.0 MG/KG Surrogate/radiological chemical recovery data was not present. 
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Sample JD 

BB6001 

BB7001 

SOIOOI 

SOIIOI 

S02001 

W03001 

Wl1001 

W11001 

Wl1001 

Wl3001 

Wl3101 

Wl3101 

Wl4001 

B39801 

B39901 

B40001 

B40002 

B40101 

B40102 

~• 

Analysis 'fype farameter 

Explosives PETN 

Explosives PETN 

Explosives PETN 

Explosives PETN 

Explosives PETN 

Explosives PETN 

Inorganics Chromium 

lnorganics Bismuth 

Explosives PETN 

Explosives PETN 

lnorganics Cyanide 

Explosives PETN 

Explosives PETN 

Explosives PETN 

Explosives PETN 

Explosives fETN 

Explosives P~TN 

Explosives PETN 

Explosives PETN 

T~b'e ~-4-32. ~ejected Data Sum~ary 
· fage 19 of 27 

Results Units Rejection ~xplanation 

1.0 MG/KG Surrogate/radiological chemical recovery data was not present. 

1.0 MG/KG Surrogate/radiological chemical recovery data was not present. 

1.0 UG/L Surrogate/radiological chemical recovery data was not present. 

1.0 UGIL Surrogate/radiological chemical recovery data was not present. 

1.0 UGIL Surrogate/radiological chemical recovery data was not present. 

1.0 UG/L Surrogate/radiological chemical recovery data was not present.; Analysis 
holding times were exceeded. 

0.5 UG/L Blank had a negative value >5X's the IDL. 

2.0 UGIL Blank had a negative value >5X's the IDL. 

1.0 UG/L Surrogate/radiological chemical recovery data was not present. 

1.0 UGIL Surrogate/radiological chemical recovery data was not present. 
c 

20.0 UGIL Samples were not preserved properly.; Professional judgment was used 
to qualify the data. 

1.0 UGIL Surrogate/radiological chemical recovery data was not present. 

1.0 UGIL Surrogate/radiological chemical recovery data was not present. 

1.0 MG/KG Surrogate/radiological chemical recovery data was not present.; 
Professional judgment was used to qualify the data. 

1.0 MG/KG Surrogate/radiological chemical recovery data was not present.; 
Professional judgment was used to qualify the data. 

1.0 MG/KG Surrogate/radiological chemical recovery data was not present.; Analysis 
holding times were exceeded. 

1.0 MGIKG Surrogate/radiological chemical recovery data was not present.; Analysis 
holding times were exceeded. 

1.0 MG/KG Surrogate/radiological chemical recovery data was not present.; 
Professional judgment was used to qualify the data. 

1.0 MGIKG Surrogate/radiological chemical recovery data was not present.; 
Professional judgment was used to qualify the data. 

• • 
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• 
Sample ID 

840201 

840202 

840301 

840301 

840302 

840311 

840311 

840401 

840401 

840401 

840402 

840412 

840501 

840502 

840601 

840602 

Analysis Type rarameter 

Explosives PETN 

Explosives PETN 

lnorganics Antimony 

Explosives PETN 

Explosives PETN 

lnorganics Antimony 

Explosives PETN 

lnorganics Antimony 

Explosives PETN 

Pesticide/PC8s Endrin 

Explosives PETN 

Explosives PETN 

Explosives PETN 

Explosives PETN 

Explosives PETN 

Explosives PETN 

• • 
Table C.4-32. Rejected Data Summary 

Page 20 of 27 

Results Uni~ Rejection Explanation 

1.0 MG/KG Surrogate/radiological chemical recovery data was not present.; Analysis 
holding times were exceeded. 

1.0 MG/KG Surrogate/radiological chemical recovery data was not present.; Analysis 
holding times were exceeded. 

2.00 MG/KG MS recovery was <30%. 

1.0 MG/KG Surrogate/radiological chemical recovery data was not present.; Analysis 
holding times were exceeded. 

1.0 MG/KG Surrogate/radiological chemical recovery data was not present.; Analysis 
holding times were exceeded. 

2.10 MG/KG MS recovery was <30%. 

1.0 MG/KG Surrogate/radiological chemical recovery data was not present.; Analysis 
holding times were exceeded. 

1.90 MG/KG MS recovery was <30%. 

1.0 MG/KG Surrogate/radiological chemical recovery data was not present.; Analysis 
holding times were exceeded. 

2.0 UG/KG The %0 between the two pesticide/PC8 column checks was >25%. 

1.0 MG/KG Surrogate/radiological chemical recovery data was not present.; Analysis 
holding times were exceeded. 

1.0 MG/KG Surrogate/radiological chemical recovery data was not present.; Analysis 
holding times were exceeded. 

1.0 MG/KG Surrogate/radiological chemical recovery data was not present.; 
Professional judgment was used to qualify the data. 

1.0 MG/KG Surrogate/radiological chemical recovery data was not present.; 
Professional judgment was used to qualify the data. 

1.0 MGIKG Surrogate/radiological chemical recovery data was not present.; 
Professional judgment was used to qualify the data . 

1.0 MG/KG Surrogate/radiological chemical recovery data was not present. 
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Sample ID 

B40701 

B40701 

B40702 

B40801 

B40802 

B40802 

B40811 

'B40901 

B40901 

. B40902 

B4100l 

B4100l 

B41002 

B41002 

B41002 

B41012 

B41012 

B4ll0l 

SDOlOl 

• 

Analysis Type parameter 

Explosives PETN 

Pesticide/PCBs 4,4'-DDD 

Explosives PETN 

Explosives P!ITN 

Explosives PETN 

GRPC Stronium-90 

Explosives PETN 

lnorganics Antimony 

Explosives PETN 

Explosives P!ITN 

lnorganics Thallium 

Explosives PETN 

lnorganics Antimony 

lnorganics Thallium 

Explosives PETN 

lnorganics Thallium 

Explosives PETN 

Explosives PETN 

lnorganics Antimony 

'f~~le C-4-~2. ~ejecte4 Data S~mmary 
Page 21 of 27 

Results Units Rejection Explanation 

1.0 MG/KG Surrogate/radiological chemical recovery data was not present.; 
Professional judgment was used to qualify the data. 

0.22 UG/KG The %D between the two pesticide/PCB column checks was >25%. 

1.0 MG/KG Surrogate/radiological chemical recovery data was not present.; 
Professional judgment was used to qualify the data. 

1.0 MG/KG Surrogate/radiological chemical recovery data was not present.; 
Professional judgment was used to qualify the data. 

1.0 MG/KG Surrogate/radiological chemical _recovery data was not present.; 
Professional judgment was used to qualify the data. 

-0.47 PCUG Radiological chemical recovery was <20%. 

1.0 ~G/KG Surrogate/radiological chemical rec~very data was not present.; 
Professional judgment was used to qualify the data. 

1.90 MG/KG MS recovery was <30%. 

1.0 ~G/KG Surrogate/radiological chemical recovery data was not present.; Analysis 
holding times were exceeded. 

1.0 MG/KG Surrogate/radiological chemical recovery data was not present.; Analysis 
holding times were exceeded. 

0.68 MG/KG Blank had a negative value >5X's the IDL. 

1.0 MG/KG Surrogate/radiological chemical recovery data was not present. 

0.24 MG/KG MS recovery was <30%. 

0.73 MG/KG Blank had a negative value >5X's the IDL. 

1.0 MG/f(G Surrogate/radiological chemical recovery data was not present. 

0.73 MG/KG Blank ~ad a negative value >5X's the IDL. 

1.0 MG/KG Surrogate/radiological chemical recovery data was not present. 

1.0 MG/KG Surrogate/radiological chemical recovery data was not present.; 
Professional judgment was used to qualify the data. 

0.25 ~G/KG MS recovery was <30%. 

• • 
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• 
Sample ID Analysis Type 

SDOIOI Inorganics 

SDOlOI Explosives 

SD0201 lnorganics 

SD0201 1norganics 

SD020l Explosives 

SD030l lnorganics 

SD030l Explosives 

SD0401 Inorganics 

SD0401 Explosives 

SD0401 PesticideiPCBs 

SOOSOI lnorganics 

SDOSO! Explosives 

SD0601 Explosives 

SD0601 Explosives 

SD0601 Pesticide/PCBs 

SD0701 Explosives 

SD080l lnorganics 

SD0801 Explosives 

SD0901 lnorganics 

SD0901 Inorganics 

S00901 lnorganics 

S00901 lnorganics 

S00901 Explosives 

SD0901 PesticideiPCBs 

Parameter 

Thallium 

PETN 

Antimony 

Thallium 

PETN 

Thallium 

PETN 

Thallium 

PETN 

4,4'-DDE 

Thallium 

PETN 

• 
Table c.~-~2. ~ejected Da~ Summary 

Page 22 of 27 

Results Units Rejection Explanation 

0.74 MG/KG Blank had a negative value >SX's the IDL. 

1.0 MG/KG Surrogate/radiological chemical recovery data was not present. 

0.24 MG/KG MS recovery was <30%. 

0.73 MG/KG Blank had a negative value >5X's the IDL. 

1.0 MG/KG Surrogate/radiological chemical recovery data was not present. 

0.77 MG/KG Blank had a negative value >SX's the lDL. 

1.0 MG/KG Surrogate/radiological chemical recovery data was not present. 

0.74 MG/KG Blank had a negative value >SX's the IDL. 

1.0 MG/KG Surrogate/radiological chemical recovery data was not present. 

• 

0.33 UG/KG The %0 between the two pesticide!PCB column checks was >25%. 

0.70 MG/KG Blank had a negative value >SX's the lDL. 

1.0 MG/KG Surrogate/radiological chemical recovery data was not present. 

I ,3,5-Trinitrobenzene 1.5 MG/KG Initial calibration RSD was >30%. 

PETN 1.0 MG/KG Surrogate/radiological chemical recovery data was not present. 

Aldrin 0.099 UG/KG The %0 between the two pesticide!PCB column checks was >25%. 

PETN 1.0 MG/KG Surrogate/radiological chemical recovery data was not present. 

Antimony 1.90 MG/KG MS recovery was <30%. 

PETN 1.0 MGIKG Surrogate/radiological chemical recovery data was not present. 

Dypsprosium 2.80 MG/KG Blank had a negative value >SX's the IDL. 

Europium 1.00 MG/KG Blank had a negative value >SX's the IDL. 

Lutetium 0.52 MGIKG Blank had a negative value >SX's the IDL. 

Thulium 2.60 MGIKG Blank had a negative value >5X's the IDL. 

PETN 1.0 MG/KG Surrogate/radiological chemical recovery data was not present. 

Endrin Aldehyde 2.3 UG/KG The %0 between the two pesticide!PCB column checks was >25%. 

I 

' 
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Sample QJ Analysis Type 

SD0911 lnorganics 

SD0911 lnorganics 

SD0911 lnorganics 

SD0911 lnorganics 

SD0911 lnorganics 

SD0911 lnorganics 

SD0911 Explosives 

SD0911 Pesticide/PCBs 

SDIOOI lnorganics 

SDIOOl lnorganics 

SDIOOl Inorganics 

SDlOOI lnorganics 

SDIOOl Inorganics 

SDlOOl lnorganics 

SDIOOl Explosives 

SDllOI lnorganics 

SDllOI lnorganics 

Sp!JOl lnorganics 

SDIJOI lnorganics 

SDI!Ol lnorganics 

SDIIOI Explosives 

SD120l Explosives 

SD1201 Explosives 

SD1301 Explosives 

•• 

Table C.4-32. Rejected· Data Summary 
' · · · ' ' · Page 2J ~r h · 

farameter Results Units Rejection Explanation 

Antimony 0.28 MG/KG MS recovery was <30%. 

Thallium 0.85 MG/KG Blank had a negative value >5X's the IDL. 

Dypsprosium 3.10 MG/KG Blank had a negative value >5X's the IDL. 

Europium 1.10 MG/KG Blank had a negative value >5X's the IDL. ! 

Lutetium 0.57 MG/KG Blank had a negative value >5X's the IDL. I 
Thulium 2.80 MG/KG Blank had a negative value >SX's the IDL. I 

PETN 1.0 MG/KG Surrogate/radiological chemical recovery data was not present. 

Endrin Aldehyde 4.0 UG/KG The %D between the two pesticide/PCB column checks was >25%. I 
Antimony 0.25 MG/KG MS recovery was <30%. 

Thallium 0.74 MG/KG Blank had a negative value >5X's the IDJ:... I 
I 

Dypsprosium 2.70 MG/KG Blank had a negative value >5X's the IDL. 

Europium 0.99 MG/KG Blank had a negative value >5X's the IDL. 

Lutetium 0.50 MG/KG Blank had a negative value >5X's the IDL. 

Thulium 2.50 MG/KG Blank had a negative value >5X's the IDL. 

PETN 1.0 MG/KG Surrogate/radiological chemical recovery data was not present. 

Antimony 0.26 MG/KG MS recovery was <30%. 

Thallium 0.78 MG/KG Blank had a negative value >SX's the IDL. 

Europium 1.00 MG/KG Blank had a negative value >5X's the IDL. 

Lutetium 0.52 MG/KG Blank had a negative value >SX's the IDL. 

Thulium 2.60 ~G/KG Blank had a negative value >5X's the IDL. 

PETN 1.0 MG/KG Surrogate/radiological chemical recovery data was not present. 

1,3,5-Trinitrobenzene 1.5 MG/KG Initial calibration RSP was >30%. 

PETN 1.0 MG/KG Surrogate/radiological chemical recovery data was not present. 

1,3,5-Trinitrobenzene 1.5 MG/KG Initial calibration RSD was >30%. 

• • 
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• 
Sample ID 

SDI301 

so 1311 

SD1311 

SD1401 

SD1401 

SDI401 

SD1501 

SD1501 

SD1601 

SD1601 

SD1601 

SD1601 

SD1701 

SD1701 

SD1701 

SDI70l 

SD1701 

SO I SOl 

SDI801 

SDI80l 

SD1801 

Analysis Type 

Explosives 

Explosives 

Explosives 

Explosives 

Explosives 

Pesticide/PCBs 

Explosives 

Pesticide/PCBs 

Inorganics 

lnorganics 

Explosives 

Explosives 

Inorganics 

lnorganics 

Explosives 

Pesticide!PCBs 

PesticideifCBs 

Inorganics 

Inorganics 

Explosives 

Pesticide/PCBs 

• • 
Table C.4-32. Rejected Da~ Summary 

Page 24 of 27 

Parameter Results Units Rejection Explanation 

PETN 1.0 MG/KG Surrogate/radiological chemical recovery data was not present. 

l ,3,5-Trinitrobenzene 1.5 MGIKG Initial calibration RSD was >30%. 

PETN l.O MGIKG Surrogate/radiological chemical recovery data was not present. 

1,3,5-Trinitrobenzene 1.5 MGIKG Initial calibration RSD was >30%. 

PETN 1.0 MG/KG Surrogate/radiological chemical recovery data was not present. 

Endosulfan I 0.20 UG/KG The %0 between the two pesticide/PCB column checks was >25%. 

PETN l.O MG/KG Surrogate/radiological chemical recovery data was not present. 

Endosulfan I 0.18 UG/KG The %0 between the two pesticide/PCB column checks was >25%. 

Antimony 0.24 MG/KG MS recovery was <30%. 

Thallium 0.72 MGIKG Blank had a negative value >5X's the IDL. 

I ,3,5-Trinitrobenzene 1.5 MG/KG Initial calibration RSO was >30%. 

PETN 1.0 MGIKG Surrogate/radiological chemical recovery data was not present. 

Antimony 0.24 MG/KG MS recovery was <30%. 

Thallium 0.73 MGIKG Blank had a negative value >5X's the IDL. 

PETN 1.0 MG/KG Surrogate/radiological chemical recovery data was not present. 

4,4'-DDE 5.2 UGIKG The %0 between the two pesticide/PCB column checks was >25%.; 
Surrogate/radiological chemical recovery was below the lower control 
limit. 

Endrin Aldehyde 6.2 UG/KG The %p between the two pesticide/PCB column checks was >25%.; 
Surrogate/radiological chemical recovery was below the lower control 
limit. 

Antimony 0.22 MGIKG MS recovery was above the upper control limit. 

Thallium 0.66 MG/KG Blank had a negative value >5X's the IDL. 

PETN 1.0 MG/KG Surrogate/radiological chemical recovery data was not present. 

p,p' -Methoxychlor 3.3 UG/KG The %0 between the two pesticide/PCB column checks was >25%. 

I 
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Sample ID 

SDI90l 

SD190l 

SD190l 

SD1901 

SD1901 

SD2001 

SD2001 

SD2001 

SD2101 

SD2101 

SD2101 

SD2101 

SD2lll 

SD2111 

SD2lll 

SD2201 

SD2201 

SD2201 

SD2301 

SD2301 

SD2301 

SD2301 

SD2301 

SD2301 

• 

Analysis Type Parameter 

lnorganics Antimony 

lnorganics Thallium 

Explosives PETN 

Pesticide/PCBs Endrin Aldehyde 

Pesticide/PCBs p,p' -Methoxychlor 

lnorganics Antimony 

lnorganics Thallium 

Explosives PETN 

lnorganics Antimony 

lnorganics Thallium 

Explosives PETN 

Pesticide/PCBs Endrin Aldehyde 

lnorganics Antimony 

Inorganics Thallium 

Explosives PETN 

lnorganics Antimony 

Inorganics Thallium 

Explosives PETN 

Inorganics Antimony 

lnorganics Thallium 

lnorganics Europium 

lnorganics Lutetium 

lnorganics Thulium 

Explosives PETN 

Table C.4-32. Rejecte4 Da~ Summary 
Page 25 of 27 

Results Units Rejection Explanation 

0.22 MG/KG MS recovery was above the upper control limit. 

0.65 MG/KG Blank had a negative value >5X's the IDL. 

1.0 MG/KG Surrogate/radiological chemical recovery data was not present. 

4.0 UG/KG The %D between the two pesticide/PCB column checks was >25%. 

6.0 UG/KG The %D between the two pesticide/PCB column checks was >25%. 

0.24 MG/KG MS recovery was above the upper control limit. 

0.73 MG/KG Blank had a negative value >5X's the IDL. 

1.0 M:J/KG Surrogate/radiological chemical recovery data was not present. 

0.25 MG/KG MS recovery was above the upper control limit. 

0.74 MG/KG Blank had a negative value >5X's the IDL. 

1.0 MG/KG Surrogate/radiological chemical recovery data was not present. 

0.91 UG/KG The %D between the two pesticide/PCB column checks was >25%. 

0.25 MG/KG MS recovery was above the upper control limit. 

0.75 MG/KG Blank haq a negative value >5X's the IDL. 

1.0 MG/KG Surrogate/radiological chemical recovery data was not present. 

0.24 MG/KG MS recovery was <30%. 

0.71 ~G/KG Blank had a negative value >5X's the IDL. 

1.0 MG/KG Surrogate/radiological chemical recovery data was not present. 

0.25 MG/KG MS recovery was above the upper control limit. 

0.75 MG/KG Blank had a negative value >5X's the IDL. 

1.00 MG/KG Blank had a negative value >5X's the IDL. 

0.50 MGIJ(G Blank had a negative value >5X's the IDL. 

2.50 ~G/KG Blank had a negative value >5X's the IDL. 

1.0 MG/KG Surrogate/radiological chemical recovery data was not present. 

• • 
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• 
Sample ID 

SD2401 

802401 

SD2401 

SD2401 

SD2401 

SD2401 

SD2401 

SD2501 

SD2501 

SD2501 

SD2501 

SD2501 

SD2501 

SD2501 

SD2601 

SD2601 

SD2601 

SD2701 

SD2701 

SD2701 

SD2701 

SD2701 

SD2701 

SD2701 

Analysis 'fype 

lnorganics 

lnorganics 

Inorganics 

lnorganics 

Inorganics 

lnorganics 

Explosives 

lnorganics 

Inorganics 

lnorganics 

Inorganics 

Inorganics 

lnorganics 

Explosives 

Inorganics 

lnorganics 

Explosives 

Inorganics 

Inorganics 

Inorganics 

Inorganics 

lnorganics 

lnorganics 

Explosives 

Parameter 

Antimony 

Thallium 

Dypsprosium 

Europium 

Lutetium 

Thulium 

PETN 

Antimony 

Thallium 

Dypsprosium 

Europium 

Lutetium 

Thulium 

PETN 

Antimony 

Thallium 

PETN 

Antimony 

Thallium 

Dypsprosium 

Europium 

Lutetium 

Thulium 

PETN 

• 
Table C.4~32. Rejected Data Summary 

Page 26 of 27 

Results UnJts Rejection Explanation 

0.26 MG/KG MS recovery was <30%. 

0.79 MG/KG Blank had a negative value >5X's the IDL. 

2.90 MG/KG Blank had a negative value >5X's the IDL. 

1.00 MG/KG Blank had a negative value >5X's the IDL. 

0.52 MG/KG Blank had a negative value >5X's the IDL. 

2.60 MG/KG Blank had a negative value >5X's the IDL. 

1.0 MG/KG Surrogate/radiological chemical recovery data was not present. 

0.24 MG/KG MS recovery was <30%. 
-------------

0.72 MG/KG Blank had a negative value >5X's the IDL. 
i 

2.70 MG/KG Blank had a negative value >5X's the IDL. 

0.96 MG/KG Blank had a negative value >5X's the IDL. 

0.48 MG/KG Blank had a negative value >5X's the IDL. 

2.40 MG/KG Blank had a negative value >5X's the IDL. 

1.0 MG/KG Surrogate/radiological chemical recovery data was not present. 

0.24 MG/KG MS recovery was above the upper control limit. 

0.73 MG/KG Blank had a negative value >5X's the IDL. 

1.0 MG/KG Surrogate/radiological chemical recovery data was not present. 

0.26 MG/KG MS recovery was <30%. 

0.79 MG/KG Blank had a negative value >5X's the IDL. 

2.90 MG/KG Blank had a negative value >5X's the IDL. 

l.IO MG/KG Blank had a negative value >5X's the IDL. 

0.53 MG/KG Blank had a negative value >5X's the IDL . 

2.60 MG/KG Blank had a negative value >5X's the IDL. 

1.0 MG/KG Surrogate/radiological chemical recovery data was not present. 
- -

• 
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'Sample ID An~ysls Type 

• W40001 Explosives 

.·. W40101 lnorganics 

W40101 Explosives 

W40201 Explosives 

... W40211 lnorganics 

: W40211 Inorganics 

W40211 Explosives 

.. W40801 lnorganics 

·. W40801 Explosives 

.. W41001 Inorganics 

I W41001 Inorganics 

'W41001 Explosives 

W41101 Explosives 

CCV 
CRQL 
IDL 
LCS 
MG/KG 
Ms · 

continuing calibration verification 
contract-required quantitation limit 
instrument detection limit 
laboratory control sample 
milligrams per kilogram 

PCB 
%0 
RRF 
RSD 
UG/KG 
UG/L 

• 

matrix spike 
polychlorinated biphenyl 
percent difference 
relative response factor 
relative standard deviation 
micrograms per kilogram 
micrograms per liter 

farameter 

PETN 

Selenium 

PETN 

PETN 

Lead 

Nickel 

PETN 

Selenium 

PETN 

Copper 

Lead 

PETN 

PETN 

T"b~e ~·4-32. Rejec~~<J Da~ Summary 
Page 27 of 27 

Results Units Rejection Explanation 

1.0 UG/L Surrogate/radiological chemical recovery data was not present. 

39.00 UGIL MS recovery was <30%. 

1.0 UG/L Surrogate/radiological chemical recovery qata was not present. 

1.0 UG/L Surrogate/radiological chemical recovery data was not present. 

1.10 UG/L Blank had a negative value >5X's the IDL. 

0.80 UG/L Blank had a negative value >5X's the IDL. 

1.0 UG/L Surrogate/radiological chemical recovery data was not present. 

39.00 UGIL MS recovery was <30%. 

1.0 UG/L Surrogate/radiological chemical recovery data was not present. 

0.30 UG/L Blank had a negative value >5X's the IDL. 

1.10 UG/L Blank had a negative value >5X's the IDL. 

1.0 UG/L Surrogate/radiological che1nical recovery data was not present. 

1.0 UG/L Surrogate/radiological chemical recovery data was not present. 

• 

I 
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Table C.S-1. Summary of Trip Blank Detections 

CoUection Trip Blank Parameter Results 
Date Sample ID (pg/L) 

27-Jun-94 TBN007 Methylene Chloride 2 

28-Jun-94 TBN008 1,1-Dichloroethane 1 

28-Jun-94 TBN008 Methylene Chloride 6 

29-Jun-94 TBN009 Methylene Chloride 5 

30-Jun-94 TBNOlO Methylene Chloride 3 

07-Jul-94 TBN013 Acrylonitrile 47 

11-Jul-94 TBN014 Acrylonitrile 15 

11-Jul-94 TBN014 Chloroform 1 

20-Jul-94 TBN018 4-Methyl-2-pentanone 1 

21-Jul-94 TBN019 4-Methyl-2-pentanone 1 

22-Jun-94 TBA003 Trichloroethene 1 

27-Jun-94 TBA005 Acrylonitrile 9 

27-Jun-94 TBA005 Methylene Chloride 2 

28-Jun-94 TBA006 Methylene Chloride 7 

29-Jun-94 TBA007 Methylene Chloride 5 

30-Jun-94 TBA008 Methylene Chloride 4 

07-Jul-94 TBAOll Acetone 6 

07-Jul-94 TBAOll Chloromethane 13 

08-Jul-94 TBA012 Trichloroethene 3 

09-Aug-94 TBA022 Methylene Chloride 14 

10-Aug-94 TBA023 Acetone 5 

10-Aug-94 TBA023 Methylene Chloride 13 

ID identification 
J The result value is an estimated value 
J..lg/L micrograms per liter 
Note: No qualifier in the Data Qualifier column indicates that the data was not qualified . 

Mound Plant, ER Program 
Revision 0 

OUS New Property Remedial Investigation Report 

Data 
Qualifier 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 
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Table C.S-2. Summary of Sample Bank Blanks 
Page 1 of 2 

Collection Bank 
Date Blank 

Sample 

20-Jun-94 BB0009 

20-Jun-94 BB0009 

30-Jun-94 BBOOlO 

30-Jun-94 BBOOIO 

30-Jun-94 BBOOlO 

30-Jun-94 BBOOlO 

05-Jul-94 BBOOll 

05-Jul-94 BBOOll 

05-Jul-94 BB0011 

11-Jul-94 BB0012 

11-Jul-94 BB0012 

11-Jul-94 BB0012 

14-Jul-94 BB0013 

14-Jul-94 BB0013 

20-Jun-94 BB0001 

20-Jun-94 BB0001 

27-Jun-94 BB0002 

27-Jun-94 BB0002 

27-Jun-94 BB0002 

28-Jun-94 BB0003 

28-Jun-94 BB0003 

28-Jun-94 BB0003 

28-Jun-94 BB0003 

28-Jun-94 BB0003 

07-Jul-94 BB0004 

Mound Plant, ER Program 
Revision 0 

Parameter Results 
(pgiL) 

Bromodichloromethane 4 

Chloroform 18 

Chloroform 6 

Hexane 4 

Methylene Chloride 7 

Xylene, Total 1 

Acetone 12 

Bromodichloromethane 2 

Chloroform 14-

Bromodichloromethane 4: 

Carbon Tetrachloride 2. 

Chloroform 65 

Bromodichloromethane 2 

Chloroform 27 

Bromodichloromethane 4 

Chloroform 16 

Acetone 16 

Chloroform 7 

Methylene Chloride 6 

1,1-Dichloroethane 1 

Bromodichloromethane 2 

Chloroform 20 

Hexane 1 

Methylene Chloride 8 

Acetone 23 

OU5 New Property Remedial Investigation Report 

Data 
Qualifier 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 
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Table C.S-2. Summary of Sample Bank Blanks 
Page 2 of 2 

Collection Bank Parameter 
Date Blank 

Sample 

19-Jul-94 BB0005 Bromodichloromethane 

19-Jul-94 BB0005 Carbon Tetrachloride 

19-Jul-94 BB0005 Chloroform 

27-Jul-94 BB0006 Bromodichloromethane 

27-Jul-94 BB0006 Chloroform 

The result value is an estimated value 
micrograms per liter 

Results 
(#&giL) 

6 

3 

67 

2 

15 

J 
Jlg/L 
Note: No qualifier in the Data Qualifier column indicates that the data was not qualified. 

Mound Plant, ER Program 
Revision 0 

OU5 New Property Remedial Investigation Report 

Data 
Qualifier 

J 

J 
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Collection 

Table C.S-3. Summary of Equipment Rinsate Detections 
Page 1 of 9 

Equipment AnaJyte Results Data 
Date Rinsate Qualifier 

Sample ID 

15-Jun-94 ER0015 

15-Jun-94 ER0015 

15-Jun-94 ER0015 

15-Jun-94 ER0015 

15-Jun-94 ER0015 

15-Jun-94 ER0015 

15-Jun-94 ER0015 

15-Jun-94 ER0015 

15-Jun-94 ER0015 

15-Jun-94 ER0015 

27-Jun-94 ER0017 

27-Jun-94 ER0016 

27-Jun-94 ER0017 

27-Jun-94 ER0017 

27-Jun-94 ER0016 

27-Jun-94 ER0017 

27-Jun-94 ER0016 

27-Jun-94 ER0016 

27-Jun-94 ER0016 

27-Jun-94 ER0016 

27-Jun-94 ER0017 

27-Jun-94 ER0017 

27-Jun-94 ER0017 

27-Jun-94 ER0017 

27-Jun-94 ER0016 

29-Jun-94 ER0018 

Mound Plant, ER Program 
Revision 0 

Acetone 2 J 

Aery lonitrile 16 J 

Bromodichloromethane 6 

Calcium 576.00 

Carbon Tetrachloride 4 J 

Chloroform 44 

Di-n-butylphthalate 1 J 

Diethylphthalate 1 J 

Phenol 1 J 

Radium-226 0.88 J 

Bromodichloromethane 3 J 

Chloroform 13 

Chloroform 30 

Kjeldahl Nitrogen 0.6560 

Methylene Chloride 5 

Methylene Chloride 6 

Organic Carbon 2.8600 

Organic Carbon 2.9500 

Organic Carbon 3.0100 

Organic Carbon 3.0800 

Organic Carbon 3.4200 

Organic Carbon 3.4800 

Organic Carbon 3.5000 

Organic Carbon 3.7600 

Xylene, Total 1 J 

1,1,1-Trichloroethane 1 J 

OU5 New Property Remedial Investigation Report 

Units 

UG/L 

UG/L 

UG/L 

UG/L 

UG/L 

UG/L 

UG/L 

UG/L 

UG/L 

PCI/L 

UG/L 

UG/L 

UG/L 

MG/L 

UG/L 

UG/L 

MG/L 

MG/L 

MG/L 

MG/L 

MG/L 

MG/L 

MG/L 

MG/L 

UG/L 

UGIL 
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Collection 

Table C.S-3. Summary of Equipment Rinsate Detections 
Page 2 of 9 

Equipment Analyte Results Data 
Date Rinsate Qualifier 

Sample ID 

29-Jun-94 ER0018 

29-Jun-94 ER0018 

29-Jun-94 ER0018 

29-Jun-94 ER0018 

29-Jun-94 ER0018 

29-Jun-94 ER0018 

29-Jun-94 ER0018 

05-Jul-94 ER0019 

05-Jul-94 ER0019 

05-Jul-94 ER0019 

05-Jul-94 ER0019 

05-Jul-94 ER0019 

05-Jul-94 ER0019 

05-Jul-94 ER0019 

05-Jul-94 ER0019 

05-Jul-94 ER0019 

05-Jul-94 ER0019 

05-Jul-94 ER0019 

05-Jul-94 ER0019 

05-Jul-94 ER0019 

05-Iul-94 ER0019 

05-Jul-94 ER0019 

07-Iul-94 ER0020 

07-Iul-94 ER0020 

07-Iul-94 ER0020 

07-Iul-94 ER0020 

07-Iul-94 ER0020 

Mound Plant, ER Program 
Revision 0 

. 

Aluminum 106.00 

Antimony 1.20 

Barium 2.90 

Bromodichloromethane 3 J 

Chloroform 30 

Copper 2.40 

Methylene Chloride 4 J 

1,1,1-Trichloroethane 1 J 

Aluminum 121.00 

Americium-241 0.52 

Barium 1.10 

Bromodichloromethane 3 J 

Calcium 722.00 

Chloroform 22 

Cobalt 1.20 

Copper 4.60 

Endosulfan Sulfate 0.015 I 

Magnesium 212.00 

Phenol 1 I 

Plutonium-238 0.10 

Plutonium-239/40 0.11 

Tritium 464.4 

1,3-Dinitrobenzene 0.53 J 

Acetone 25 

Aluminum 119.00 

Americium-241 0.22 I 

Hexane 2 I 

OU5 New Property Remedial Investigation Report 

Units 

UG/L 

UG/L 

UG/L 

UG/L 

UG/L 

UG/L 

UG/L 

UG/L 

UG/L 

PCI/L 

UG/L 

UG/L 

UG/L 

UG/L 

UG/L 

UG/L 

UG/L 

UG/L 

UG/L 

PCI/L 

PCI/L 

PCI/L 

UG/L 

UG/L 

UG/L 

PCI/L 

UG/L 
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Collection 

Table C.S-3. Summary of Equipment Rinsate Detections 
Page 3 of 9 

Equipment Analyte Results Data 
Date Rinsate Qualifier 

Sample ID 

07~Jul-94 ER0020 

07-Jul-94 ER0020 

11-Jul-94 ER0021 

11-Ju1-94 ER0021 

11-Jul-94 ER0021 

11-Jul-94 ER0021 

11-Jul-94 ER0021 

11-Jul-94 ER0021 

11-Jul-94 ER0021 

11-Jul-94 ER0021 

11-Jul-94 ER0021 

11-Jul-94 ER0021 

11-Jul-94 ER0021 

11-Jul-94 ER0021 

11-Jul-94 ER0021 

11-Jul-94 ER0021 

11-Jul-94 ER0021 

11-Jul-94 ER0021 

12-Jul-94 ER0022 

12-Jul-94 ER0022 

12-Jul-94 ER0022 

12-Jul-94 ER0022 

12-Jul-94 ER0022 

12-Jul-94 ER0022 

12-Jul-94 ER0022 

12-Jul-94 ER0022 

12-Jul-94 ER0022 

Mound Plant, ER Program 
Revision 0 

-

Methylene Chloride 34 

Sulfate 2.1700 

1 ,3-Dinitrobenzene J 

Acrylonitrile 13 J 

Aluminum 161.00 

Americium-241 0.33 

Antimony 

Barium 2.50 

Bromodichloromethane 3 ] 

Calcium 376.00 

Carbon Tetrachloride 2 ] 

Chloroform 51 

Magnesium 117.00 

Phenol 3 ] 

Plutonium-239/40 0.13 

Thorium-230 1.31 

Thorium-232 0.26 

Toluene 1 J 

2-Amino-4,6-dinitrotoluene 0.24 J 

Aluminum 104.00 

Americium-241 0.26 

Bromodichloromethane 4 J 

Calcium 356.00 

Carbon Tetrachloride 3 J 

Chloroform 66 

Copper 1.10 

Magnesium 116.00 

OUS New Property Remedial Investigation Report 

, ... 

Units 

UGIL 

MGIL 

UGIL 

UGIL 

UG!L 

PC IlL 

UGIL 

UG/L 

IL 

UGIL 

UG/L 

UGIL 

UGIL 

UGIL 

PC IlL 

PC IlL 

PC IlL 

UG/L 

UG/L 

UG/L 

PC IlL 

UG/L 

UG/L 

UGIL 

UG/L 

UG/L 

UG/L 
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Collection 

Table C.S-3. Summary of Equipment Rinsate Detections 
Page 4 of 9 

Equipment Analyte Results Data 
Date Rinsate . Qualifier 

Sample ID 

12-Jul-94 ER0022 

12-Jul-94 ER0022 

12-Jul-94 ER0022 

20-Jun-94 EROOOl 

20-Jun-94 EROOOl 

20-Jun-94 ER0001 

20-Jun-94 ER0001 

20-Jun-94 EROOOl 

20-Jun-94 EROOOl 

I 20-Jun-94 ER0001 

20-Jun-94 EROOOl 

20-Jun-94 EROOOl 

20-Jun-94 EROOOl 

20-Jun-94 EROOOI 

20-Jun-94 EROOOl 

20-Jun-94 EROOOl 

20-Jun-94 EROOOl 

20-Jun-94 EROOOl 

20-Jun-94 EROOOI 

21-Jun-94 ER0002 

21-Jun-94 ER0002 

21-Jun-94 ER0002 

21-Jun-94 ER0002 

21-Jun-94 ER0002 

21-Jun-94 ER0002 

21-Jun-94 ER0002 

21-Jun-94 ER0002 

Mound Plant, ER Program 
Revision 0 

Radium-226 0.25 J 

Sulfate 2.4900 

bis(2-Ethylhexyl)phthalate 1 J 
. 

Bromodichloromethane 6 

Carbon Tetrachloride 2 J 

Chloroform 43 

Chromium 1.40 

Iron 20.10 

Magnesium 86.20 

Organic Carbon 3.1500 

Organic Carbon 3.1800 

Organic Carbon 3.4700 

Organic Carbon 3.6300 

Plutonium-38 1.74 J 

Plutonium-239/40 0.17 J 

Radium-226 0.08 J 

Sodium 315.00 

Thorium-228 0.67 J 

Thorium-230 0.26 J 

2,4,6-Trinitrotoluene 10.0 J 

2, 4-Dinitrotoluene 2.4 J 

2,6-Dinitrotoluene 2.6 J 

Aluminum 38.00 

Bromodichloromethane 5 

Carbon Tetrachloride 2 J 

Chloroform 36 

Iron 31.20 

OU5 New Property Remedial Investigation Report 

Units 

PCI/L 

MG/L 

UG/L 

UG/L 

UG/L 

UG/L 

UG/L 

UG/L 

UG/L 

MG/L 

MG/L 

MG/L 

MG/L 

PCI/L 

PC IlL 

PC IlL 

UG/L 

PC IlL 

PC IlL 

~ 
UG/L 

UG/L 

UG/L 

UG/L 

UG/L 

UG/L 
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Collection 

Table C.S-3. Summary of Equipment Rinsate Detections 
Page 5 of 9 

Equipment Analyte Results Data 
Date Rinsate Qualifier 

Sample ID 

21-Jun-94 ER0002 

21-Jun-94 ER0002 

21-Jun-94 ER0002 

21-Jun-94 ER0002 

21-Jun-94 ER0002 

21-Jun-94 ER0002 

21-Jun-94 ER0002 

21-Jun-94 ER0002 

21-Jun-94 ER0002 

21-Jun-94 ER0002 

21-Jun-94 ER0002 

28-Jun-94 ER0003 

28-Jun-94 ER0003 

28-Jun-94 ER0003 

28-Jun-94 ER0003 

28-Jun-94 ER0003 

28-Jun-94 ER0003 

28-Jun-94 ER0003 

28-Jun-94 ER0003 

28-Jun-94 ER0003 

28-Jun-94 ER0003 

28-Jun-94 ER0003 

28-Jun-94 ER0003 

28-Jun-94 ER0003 

29-Jun-94 ER0004 

29-Jun-94 ER0004 

29-Jun-94 ER0004 

Mound Plant, ER Program 
Revision 0 

Magnesium 79.20 

Organic Carbon 3.5000 

Organic Carbon 3.6400 
-

Organic Carbon 3.8000 

Organic Carbon 3.8600 

Plutonium-239/40 0.13 J 

Radium-226 0.24 J 

Sodium 360.00 

Tborium-228 1.24 J 

Tborium-230 0.71 J 

Tborium-232 0.57 J -
Aluminum 43.80 

Chloroform 5 

Holmium 10.00 

Iron 35.50 

Methylene Chloride 3 J 

Organic Carbon 2.3100 

Organic Carbon 2.4400 

Organic Carbon 2.5300 

Radium-226 0.24 J 

Samarium 82.00 

Sodium 278.00 

Tborium-228 0.66 J 

Thorium-230 0.44 J 

Bromodichloromethane 3 J 

Chloroform 25 

Copper 1.90 

OU5 New Property Remedial Investigation Report 

Units 

UG/L 

MG/L 

MG/L 

MG/L 

MG/L 

PC IlL 

PCI/L 

UG/L 

PC IlL 

PC IlL 

PC IlL 

UG/L 

UG/L 

UG/L 

UG/L 

UG/L 

MG/L 

MG/L 

MG/L 

PCI/L 

UG/L 

UG/L 

PC IlL 

PC IlL 

UG/L 

UG/L 

UG/L 
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Collection 

Table C.S-3. Summary of Equipment R.insate Detections 
Page 6 of 9 

Equipment Analyte Results Data 
Date Rinsate Qualifier 

Sample ID 

29-Jun-94 ER0004 

29-Jun-94 ER0004 

29-Jun-94 ER0004 

29-Jun-94 ER0004 

29-Jun-94 ER0004 

29-Jun-94 ER0004 

29-Jun-94 ER0004 

29-Jun-94 ER0004 

29-Jun-94 ER0004 

29-Jun-94 ER0004 

30-Jun-94 ER0005 

30-Jun-94 ER0005 

30-Jun-94 ER0005 

30-Jun-94 ER0005 

30-Jun-94 ER0005 

06-Jul-94 ER0006 

06-Jul-94 ER0006 

06-Jul-94 ER0006 

06-Jul-94 ER0006 

06-Jul-94 ER0006 

06-Jul-94 ER0006 

06-Jul-94 ER0006 

06-Jul-94 ER0006 

06-1ul-94 ER0006 

06-1ul-94 ER0006 

20-1ul-94 ER0008 

20-1ul-94 ER0008 

Mound Plant, ER Program 
Revision 0 

Kjeldahl Nitrogen 0.7160 

Methylene Chloride 5 

Organic Carbon 3.2000 
-

Organic Carbon 3.2400 

Organic Carbon 3.2800 

Organic Carbon 3.4100 

Radium-226 0.01 J 

Sulfate 2.0500 

Thorium-228 1.08 J 

Thorium-230 0.47 J 

Bromodichloromethane 3 J 

Chloroform 23 

Methylene Chloride 5 

Plutonium-239/40 0.16 J 

Radium-226 0.81 J 

2-Amino-4, 6-dinitrotoluene 2.9 J 

Acetone 11 

Americium-241 0.26 J 

Organic Carbon 1.3800 

Organic Carbon 1.4200 

Organic Carbon 1.4700 

Organic Carbon 1.7000 

Thorium-228 1.06 J 

Thorium-230 0.28 1 

Tritium 401.7 

Americium-241 0.49 1 

Bromodicbloromethane 5 

OU5 New Property Remedial Investigation Report 

Units 

MG/L 

UG/L 

MG/L 

MG/L 

MG/L 

MG/L 

PCI/L 

MG/L 

PCI/L 

PCI/L 

UG/L 

UG/L 

UG/L 

PCI/L 

PCI/L 

UG/L 

UG/L 

PCI/L 

MG/L 

MG/L 

MG/L 

MG/L 

PCI/L 

PCI/L 

PC IlL 

PC IlL 

UG/L 
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Collection 

Table C.S-3. Summary of Equipment Rinsate Detections 
Page 7 of 9 

Equipment Analyte Results Data 
Date Rinsate Qualifier 

Sample ID 

20-Jul-94 ER0008 

20-Jul-94 ER0008 

20-Jul-94 ER0008 

20-Jul-94 ER0008 

20-Jul-94 ER0008 

20-Jul-94 ER0008 

20-Jul-94 ER0008 

20-Jul-94 ER0008 

20-Jul-94 ER0008 

20-Jul-94 ER0008 

20-Jul-94 ER0008 

20-Jul-94 ER0008 

20-Jul-94 ER0008 

20-Jul-94 ER0008 

20-Jul-94 ER0008 

20-Jul-94 ER0008 

20-Jul-94 ER0008 

20-Jul-94 ER0008 

20-Jul-94 ER0008 

20-Jul-94 ER0008 

20-Jul-94 ER0008 

20-Jul-94 ER0008 

20-Jul-94 ER0008 

20-Jul-94 ER0008 

22-Jul-94 ER0009 

22-Jul-94 ER0009 

22-Jul-94 ER0009 

Mound Plant, ER Program 
Revision 0 

-

Calcium 326.00 

Carbon Tetrachloride 2 1 

Cerium 52.00 

Chloroform 54 

Dypsprosium 11.00 

Erbium 30.00 

Europium 4.00 

Gadolinium 31.00 

Holmium 9.00 

Lanthanum 17.00 

Lutetium 2.00 

Magnesium 101.00 

Neodymium 50.00 

Organic Carbon 1.8000 J 

Organic Carbon 1.8200 J 

Organic Carbon 1.9200 J 

Organic Carbon 1.9500 J 

Potassium 137.00 J 

Praseodymium 32.00 

Samarium 82.00 

Terbium 60.00 

Thulium 10.00 

Ytterbium 15.00 

Zinc 12.20 

Americium-241 0.19 

Barium 1.10 

Brome<tichloromethane 5 
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Units 

UG/L 

UG/L 

UG/L 

UG/L 

UGIL 

UGIL 

UG/L 

UG/L 

UG/L 

UG/L 

UG/L 

UG/L 

UG/L 

MG/L 

MGIL 

MG/L 

MG/L 

UG/L 

UGIL 

UG/L 

UG/L 

UG/L 

UG/L 

UG/L 

PCI/L 

UG/L 

UG/L 
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Collection 

Table C.S-3. Summary or Equipment Rinsate Detections 
Page 8 or 9 

Equipment Analyte Results Data 
Date Rinsate Qualifier 

Sample ID 

22-Jul-94 ER0009 

22-Jul-94 ER0009 

22-Jul-94 ER0009 

22-Jul-94 ER0009 

22-Jul-94 ER0009 

22-Jul-94 ER0009 

22-Jul-94 ER0009 

22-Jul-94 ER0009 

22-Jul-94 ER0009 

22-Jul-94 ER0009 

22-Jul-94 ER0009 

22-Jul-94 ER0009 

22-Jul-94 ER0009 

22-Jul-94 ER0009 

22-Jul-94 ER0009 

22-Jul-94 ER0009 

22-Jul-94 ER0009 

22-Jul-94 ER0009 

22-Jul-94 ER0009 

22-Jul-94 9 

22-Jul-94 

22-Jul-94 ER0009 

22-Jul-94 ER0009 

26-Jul-94 EROOlO 

26-Jul-94 EROOlO 

26-Jul-94 EROOlO 

26-Jul-94 EROOlO 

Mound Plant,. ER Program 
Revision 0 

Calcium 322.00 

Carbon Tetrachloride 2 J 

Cerium 52.00 

Chloroform 47 

Dypsprosium 11.00 

Erbium 30.00 

Europium 4.00 

Gadolinium 31.00 

Holmium 9.oo 1 

Lanthanum 17.00 

Lutetium 2.00 

Magnesium 105.00 

Neodymium 50.00 

Organic Carbon 1.1200 J 

Organic Carbon 1.1800 J 

Organic Carbon 1.2100 J 

Organic Carbon 1.2200 J 

Potassium 147.00 J 

Praseodymium 32.00 

Samarium 82.00 

Terbium 60.00 

Thulium 10.00 

Ytterbium 15.00 

Am-241 0.17 J 

Barium 2.30 

Bromodichloromethane 5 

Calcium 

OU5 New Property Remedial Investigation Report 

Units 

UG/L 

UG/L 

UGIL 

UG/L 

UG/L 

UG/L 

UG/L 

UGIL 

UG/L 

UGIL 

UG/L 

UG/L 

UG/L 

MG/L 

MG/L 

MG/L 

MGIL 

UG/L 

UG/L 

UG/L 

UGIL 

UG/L 

UG/L 

PC IlL 

UG/L 

UGIL 

UGIL 
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Collection 

Table C.S-3. Summary of Equipment Rinsate Detections 
Page 9 of 9 

Equipment Analyte Results Data 
Date Rinsate Qualifier 

Sample ID 

26-Jul-94 EROOlO Carbon Tetrachloride 

26-Jul-94 ER0010 Cerium 

26-Jul-94 ER0010 Chloroform 
-

26-Jul-94 ER0010 Dypsprosium 

26-Jul-94 ER0010 Erbium 

26-Jul-94 ER0010 Europium 

26-Jul-94 ER0010 Gadolinium 

26-Jul-94 ER0010 Holmium 

26-Jul-94 ER0010 Lanthanum 

26-Jul-94 ER0010 Lutetium 

26-Jul-94 ER0010 Magnesium 

26-Jul-94 EROOlO Manganese 

26-Jul-94 ER0010 Neodymium 

26-Jul-94 ER0010 Organic Carbon 

26-Jul-94 ER0010 Organic Carbon 

26-Jul-94 EROOlO Organic Carbon 

26-Jul-94 EROOlO Potassium 

26-Jul-94 ER0010 Praseodymium 

26-Jul-94 ER0010 Samarium 

26-Jul-94 ER0010 Terbium 

26-Jul-94 ER0010 Thulium 

26-Jul-94 ER0010 Ytterbium 

26-Jul-94 EROOlO bis(2-Ethylhexyl)phthalate 

ID identification 
The result value is an estimated value 
milligrams per liter 

· picocuries per liter 
micrograms per liter 

2 

52.00 

46 

11.00 

30.00 

4.00 

31.00 

9.00 

17.00 

2.00 

107.00 

1.90 

50.00 

1.3300 

1.3600 

1.6300 

153.00 

32.00 

82.00 

60.00 

10.00 

15.00 

2 

J 
MG/L 
PC IlL 
UG!L 
Note: No qualifier in the Data Qualifier column indicates that the data was not qualified. 
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J 

J 

J 

J 

J 

J 

Units 

UGIL 

UGIL 

UG/L 

UG/L 

UG/L 

UG/L 

UGIL 

UG/L 

UG/L 

UG/L 

UG/L 

UG/L 

UG/L 

MG/L 

MG/L 

MG/L 

UG/L 

UG/L 

UG/L 

UG/L 

UG/L 

UG/L 

UG/L 
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Matrix Analyte 

Soil 1.2-Dichloroethene 

4,4'-DDE 

Acenaphthy lene 

Acetone 

Aluminum 

Anthracene 

Antimony 

Aroclor-1254 

Arsenic 

Barium 

Benzo( a)anthracene 

Benzo(a)pyrene 

Benzo(b )fluoranthene 

Benzo(g,h,i)pery lene 
... 

Benzo(k)fluoranthene 

Beryllium 

Bismuth 

Cadmium 

Calcium 

Carbazole 

Cerium 

Chloride 

Chromium 

Chrysene 

Cobalt 

Copper 

Di-n-butylphthalate 

Mound Plant, ER Program 
Revision 0 

Table C.S-4. Field Precision Summary 
Page 1 of 5 

Number of Minimum Maximum 
Field Duplicate RPD RPD 

Pairs 

1 0.00 40.00 

1 9.30 9.30 

2 0.00 0.00 

3 0.00 0.00 

13 0.00 21.20 

4 0.00 0.00 

4 0.00 12.90 

2 0.00 0.00 

13 0.00 56.20 

13 0.00 37.20 

6 0.00 80.50 

6 0.00 68.20 

7 0.00 73.30 

2 0.00 0.00 

7 0.00 81.20 

10 0.00 8.00 

10 0.00 43.80 

1 0.00 0.00 

13 0.00 32.20 

1 0.00 0.00 

4 0.00 0.00 

11 0.00 19.60 

11 0.00 18.40 

6 0.00 77.80 

11 0.00 11.80 

11 0.00 10.10 

2 0.00 22.20 

OU5 New Property Remedial Investigation Report 

Number 
Within 

Acceptance 
Limits 

0 

1 

2 

3 

l3 

4 

4 

2 

11 

12 

5 

5 

6 

2 

6 

10 

8 

1 

13 

1 

4 

11 

11 

5 

11 

11 

2 

Percentage 
Within Limits 

0.00 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

84.62 

92.31 

83.33 

83.33 

85.71 

100.00 

85.71 

100.00 

80.00 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

83.33 

100.00 

100.00 

100.00 
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Matrix Analyte 

Soil Dibenzofuran 
(continued) 

Dieldrin 

Dypsprosium 

Endrin 

Europium 

Fluoranthene 

Fluorene 

Fluoride 

Gadolinium 

Heptachlor Epoxide 

Holmium 

Indeno( 1,2,3-cd)pyrene 

Iron 

Potassium-40 

Lead 

Lithium 

Magnesium 

Manganese 

Mercury 

Molybdenum 

Naphthalene 

Neodymium 

Nickel 

Nitrate-Nitrite-N 

Organic Carbon 

Mound Plant, ER Program 
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Table C.S-4. Field Precision Summary 
Page 2 of 5 

Number of Minimum Maximum 
Field Duplicate RPD RPD 

Pairs 

1 0.00 0.00 

1 0.00 0.00 

2 0.00 0.00 

1 0.00 0.00 

2 0.00 0.00 

8 0.00 101.00 

1 0.00 0.00 

11 0.00 108.00 

1 0.00 0.00 

1 0.00 0.00 

1 0.00 0.00 

4 0.00 0.00 

13 0.00 35.70 

9 0.00 16.80 

14 0.00 66.30 

7 0.00 7.10 

14 0.00 42.20 

13 0.00 146.00 

3 0.00 0.00 

5 0.00 16.20 

2 0.00 0.00 

7 0.00 0.00 

11 0.00 19.40 

9 0.00 199.00 

10 0.00 81.80 
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Number 
Within 

Acceptance 
Limits 

1 

1 

2. 

1 

2 

6 

1 

9 

1 

1 

1 

4 

12 

9 

13 

7 

13 

12 

3 

5 

2 

7 

11 

6 

8 

Percentage 
Within Limits 

100.00 

100.00 

100.00 

100.00 

100.00 

75.00 

100.00 

81.82 

100.00 

100.00 

100.00 

100.00 

92.31 

100.00 

92.86 

100.00 

92.86 

92.31 

100.00 

100.00 

100.00 

100.00 

100.00 

66.67 

80.00 
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Matrix Analyte 

Soil Phenanthrene 
(continued) 

Potassiumium 

Praseodym 

Plutonium-238 

Plutonium-239/40 

Pyrene 

Samarium 

Silver 

Sodium 

Sulfate 

Terbium 

Tetrachloroethene 

Thorium-228 

Thorium-230 

Thorium-232 

Tin 

Tricbloroethene 

Uranium-234 

Uranium-23.5 

Uranium-238 

Vanadium 

Ytterbium 

Zinc 

Mound Plant, ER Program 
Revision 0 

Table C.S-4. Field Precision Summary 
Page 3 of S 

Number or Minimum Maximum 
Field Duplicate RPD RPD 

Pairs 

6 0.00 122.00 

14 0.00 36.20 

1 0.00 0.00 

2 0.00 0.00 

1 0.00 0.00 

6 0.00 91.20 

13 0.00 28.60 

1 0.00 0.00 

2 0.00 0.00 

8 0.00 22.70 

11 0.00 124.00 

1 0.00 0.00 

1 0.00 0.00 

5 0.00 37.80 

9 0.00 39.20 

9 0.00 73.90 

1 0.00 0.00 

1 18.20 18.20 

12 0.00 46.20 

3 0.00 0.00 

12 1 0.00 47.50 

11 0.00 19.80 

1 0.00 0.00 

13 0.00 160.00 

OUS New Property Remedial Investigation Report 

Number 
Within 

Acceptance 
Limits 

5 

13 

1 

2 

l 

5 

13 

1 

2 

8 

7 

1 

1 

3 

8 

8 

I 

1 

11 

3 

10 

11 

1 

12 

Percentage 
Within Limits 

92.86 

100.00 

100.00 

100.00 

83.33 

100.00 

100.00 

100.00 

100.00 

63.64 

100.00 

100.00 

60.00 

88.89 

88.89 

100.00 

100.00 

91.67 

100.00 

83.33 

100.00 

100.00 

92.31 
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Matrix Analyte 

Soil . alpha-Chlordane 
(continued) 

bis(2-Ethylhexyl)phthal 
ate 

gamma-Chlordane 

Water Alkalinity 

Alkalinity as Calcium 
Carbonate 

Aluminum 

Arsenic 

Barium 

Benzoic Acid 

Bismuth 

Calcium 

Chloride 

Chromium 

Cobalt 

Copper 

Dissolved Solids 

Fluoride 

Iron 

Kjeldahl Nitrogen 

Lead 

Magnesium 

Manganese 

Nitrate-Nitrite-N 

Organic Carbon 

Potassium 

Mound Plant, ER Program 
Revision 0 

Table C.S-4. Field Precision Summary 
Page 4 of 5 

Number of Minimum Maximum 
Field Duplicate RPD RPD 

Pairs 

1 0.00 0.00 

2 0.00 0.00 

2 0.00 0.00 

1 2.50 2.50 

1 0.00 0.00 

2 0.00 0.00 

1 0.00 0.00 

2 0.00 0.00 

1 0.00 0.00 

2 0.00 0.00 

2 0.00 0.00 

2 0.00 0.00 

1 0.00 0.00 

1 • 0.00 0.00 

1 0.00 0.00 

2 0.00 0.00 

2 0.00 0.00 

3 0.00 121.00 

3 0.00 7.90 

1 0.00 0.00 

3 0.00 20.20 

2 0.00 0.00 

2 0.00 0.00 

2 0.00 0.00 

2 0.00 0.00 

OU5 New Property Remedial Investigation Report 

Number 
Within 

Acceptance 
Limits 

1 

2 

2 

1 

1 

2 

1 

2 

1 

2 

2 

2 

1 

1 

1 

2 

2 

2 

3 

1 

2 

2 

2 

2 

2 

Percentage 
Within Limits 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

66.67 

100.00 

100.00 

66.67 

100.00 

100.00 

100.00 

100.00 

Appendix C 
Page C-88 

• 

• 

• 



• 
Matrix AnaJyte 

Water Radium-226 
(continued) 

Sodium 

Sulfate 

Suspended Solids 

Thorium-228 

Thorium-232 

Total Phosphorus 

Tritium 

Uranium-234 

Uranium-238 

Vanadium 

Zinc 

RPD relative percent difference 

• Mound Plant, ER Program 
Revision 0 

Table C.S-4. Field Precision Summary 
PageS of S 

Number of Minimum Maximum 
Field Duplicate RPD RPD 

Pairs 

2 0.00 67.70 

2 0.00 0.00 

2 0.00 0.00 

2 0.00 0.00 

2 0.00 0.00 

1 0.00 0.00 

2 0.00 0.00 

3 0.00 5.00 

2 0.00 0.00 

3 0.00 6.20 

2 0.00 0.00 

2 0.00 0.00 

OU5 New Property Remedial Investigation Report 

Number 
Within 

Acceptance 
Limits 

1 

2 

2 

2 

2 

1 

2 

3 

2 

3 

2 

2 

Percentage 
Within Limits 

50.00 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 
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APPENDIXD 

STATISTICAL TESTS USED IN IDENTIFICATION OF CONTAMINANTS OF 

POTENTIAL CONCERN 

This appendix describes the statistical tests used to determine the background criteria and compare the site 

results to the background criteria. These were the first steps in identifying contaminants of potential 

concern (COPC). The statistical tests described here were performed with SAS® software (SAS 1989; 

SAS 1990). 

D.l. DETERMINATION OF BACKGROUND CRITERIA 

Each site result was compared to a background criterion to determine which analytes were detected above 

background for each medium. The background criterion was chosen to represent a reasonable maximum 

concentration that would be expected if the site values were not different from background. 

The background criterion was calculated as the 95% upper tolerance limit (UTL) of the 95th percentile 

(U.S. EPA 1989). If an analyte at the site had the same distribution of concentrations as the background, 

5% or fewer site samples would exceed the UTL. The background UTL values for soil were provided 

in the OU9 Background Soils Investigation: Soil Chemistry Report (DOE 1994). The background UTL 

values for groundwater were provided in the OU9 Hydrogeologic Investigation: Groundwater Sweeps 

Report (DOE 1995). 

D.l. COMPARISON OF CHEMICAL CONCENTRATIONS WITH BACKGROUND 

A series of screening criteria were used to determine which analytes were potentially site-related. Each 

screen removed analytes that were not considered to be higher than background levels. The following 

background screens were used: 

1) Analytes that were never measured above the detection limit were removed from consideration. 

2) Inorganic analytes, radionuclides, and pesticides that were never measured above the background 

criteria were removed from consideration. 
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3) Analytes detected above the background criteria were removed from consideration if: (a) detected 

• infrequently, (found above background criteria in fewer than 5% of the samples), (b) only found in one 

medium or in low concentration, (maximum detect was less than five times the contract required detection 

limit), and (c) there is no reason to believe they are actually present (i.e., may be sampling artifacts). 

• 

• 

4) Analytes detected above background in fewer than 5% of the samples were removed from consideration 

if the Wilcoxon Rank Sum Test (SAS/STAT PROC NPAR1WAY) indicated that there was not a 

significant difference between the site and background concentration distributions at the 0.05 probability 

level (EPA 1992). 

Those analytes that passed through the background screens were subjected to further screening (e.g., Is 

contaminant an essential nutrient?) to identify COPCs with respect to human health (Section 6.1.2.5) and 

ecological contaminants of potential concern (ecoCOPCs) (Section 6.2.4.4). 

D.3. DETERMINATION OF EXPOSURE CONCENTRATIONS FOR RISK ASSESSMENT 

An exposure concentration was calculated for each analyte that passed through the background screens . 

The exposure concentration was used for computing the ecological and human health risk associated with 

that analyte. Results with 'R' validation flags (rejected) were not included in the exposure concentration 

calculations. Results less than or equal to zero were treated as missing values when log-transformed. 

Results reported as less than the detection limit were included in the calculations at one half the reported 

detection limit except for radionuclides which were included at the reported value. Because the actual 

concentration of a non-detect could range from zero to the detection limit, one half the detection limit is 

used to represent the concentration in the absence of any other information. The full detection limit was 

used for radionuclides because they were not censored as reported. 

For each medium and analyte, the distribution of concentrations was tested to determine if it was normal 

or log-normal. The Shapiro-Wilk statistic was calculated for the untransformed concentrations and for the 

log-transformed concentrations. If the probability of the Shapiro-Wilk statistic was greater than 0.05 for 

the log-transformed data and greater than the Shapiro-Wilk probability for the on-transformed data, then 

the distribution was treated as log-normal. Otherwise, the distribution was treated as normal. If the shape 

of the distribution could not be reliably determined because there were fewer than five detects, then the 

distribution was treated as normal. 
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For each medium and analyte, a mean and upper 95% confidence limit of the mean (UCL) were 

computed. The method for calculating both the mean and UCL depended on the distribution of the 

results. For analytes that were not log-normal, the arithmetic average was used for the estimate of the 

mean, and the UCL was based on the t-distribution. 

UCL=X + t * E 

where X=arithmetic average 

t=1-tailed 95 % t value (dependent on the number of observations) 

E=standard error of the mean 

For distributions considered log-normal, the mean was calculated by the formula for the minimum variance 

unbiased estimator for a log-normal distribution (see Eq. 13.3 in Gilbert, 1987) and the UCL using the 

Land statistic (see Eq. 13.13 in Gilbert, 1987). 

The exposure concentration was the UCL or the maximum concentration detected, which ever was smaller . 
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• 
Exposure 

Concentration 
in Soil 

Chemical (mg/kg) 

Antimony 1.28E+OO 
Arsenic 7.87E+00 
Bismuth 2.88E+01 
Cadmium 3.92E-OI 
Cerium 4.71E+Ol 
Lead 2.86E+Ol 
Manganese 9.13E+02 
Mercury 8.13E-02 
Neodymium 2.81E+01 
Selenium 6.52E-Ol 
Thallium 5.32E-Ol 
Tin 9.09E+OO 
Vanadium 2.13E+Ol 
Zinc 1.22E+02 
alpha-Chlordane I.OOE-03 
Acenaphthylene 2.10E-01 
Anthracene 2.2IE-01 
Benzo(a)anthracene 3.58E-Ol 
Benzo(a)ovrene 3.46E-Ol 
Benzo(b )fluoranthene 4.96E-OI 
Benzo(g,h,i)perylene 2.10E-01 
Benzo(k)fluoranthene 7.80E-Ol 
Benzoic Acid 9.50E-02 
Carbazole 2.14E-Ol 
Chrysene 3.32E-Ol 
Di-n-butyl phthalate 2.07E-Ol 
Dibenzo(a,h)anthracene 1.30E-Ol 
Auoranthene 4.94E-Ol 
Auorene 2.14E-Ol 
lndeno( 1,2,3-c,d)pyrene 2.36E-Ol 
Phenanthrene 4.08E-Ol 
!Pyrene 4.0IE-Ol 
Bis(2-Ethylhexyl)phthalate 1.20E-Ol 
Acetone I.OlE-02 
Methylene Chloride 1.93E-02 

• 
Table V1-1.8. Risk Characterization for Soil Ingestion: 

Current Land Use - Trespasser (Adolescent) 
......... -... - .. ·- .. -..... -- ... 

Noncarcinogens 
Chronic Toxicity Criteria 

Daily Intake RID-C(a) HQ 
(CD I) Oral Route Effects 

(mg/kg-day) (mg/kg-day) (CDURID) 

3.65E-07 4.00E-04 9.12E-04 
2.24E-06 3.00E-04 7.47E-03 
8.21E-06 -- NA 
1.12E-07 I.OOE-03 1.12E-04 
1.34E-05 -- NA 
8.15E-06 -- NA 
2.60E-04 1.40E-01 1.86E-03 
2.32E-08 3.00E-04 7.72E-05 
8.01E-06 -- NA 
1.86E-07 5.00E-03 3.72E-05 
1.52E-07 8.00E-05 1.89E-03 
2.59E-06 -- NA 
6.07E-06 7.00E-03 8.67E-04 
3.48E-05 3.00E-Ol 1.16E-04 
2.85E-10 -- NA 
5.98E-08 3.00E-02 1.99E-06 
6.30E-08 3.00E-OI 2.IOE-07 
1.02E-07 3.00E-02 3.40E-06 
9.86E-08 3.00E-02 3.29E-06 
1.41E-07 3.00E-02 4.71E-06 
5.98E-08 3.00E-02 1.99E-06 
2.22E-07 3.00E-02 7.41E-06 
2.71E-08 4.00E+OO 6.77E-09 
6.IOE-08 -- NA 
9.46E-08 3.00E-02 3.15E-06 
5.90E-08 I.OOE-01 5.90E-07 
3.70E-08 3.00E-02 1.23E-06 
1.41E-07 4.00E-02 3.52E-06 
6.10E-08 4.00E-02 1.52E-06 
6.72E-08 3.00E-02 2.24E-06 
1.16E-07 3.00E-02 3.88E-06 
1.14E-07 3.00E-02 3.81E-06 
3.42E-08 2.00E-02 1.71E-06 
2.88E-09 I.OOE-01 2.88E-08 
5.50E-09 6.00E-02 9.17E-08 

TOTAL 1.34E-02 

• 
Carcinogens 

Chronic Toxicity Criteria Excess 
Daily Intake Slope Factor (CSF) Lifetime 

(CDI) Oral Route Cancer Risk 

(mg/kg-dav) (mg/kg-davr' (CD I X CSF) 

4.17E-08 -- NA 
2.56E-07 1.75E+OO 4.48E-07 
9.38E-07 -· NA I 

1.28E-08 -- NA 
1.53E-06 -- NA 
9.31E-07 -- NA 
2.97E-05 -- NA 
2.65E-09 -- NA 
9.15E-07 -- NA 
2.12E-08 -- NA 
1.73E-08 -- NA 
2.96E-07 -- NA 
6.94E-07 -- NA 
3.97E-06 -- NA 
3.26E-ll -- NA 
6.84E-09 -- NA 
7.20E-09 -- NA 
1.17E-08 7.30E-Ol 8.5IE-09 
1.13E-08 7.30E+00 8.22E-08 
1.62E-08 7.30E-Ol 1.18E-08 
6.84E-09 -- NA 
2.54E-08 7.30E-02 1.85E-09 
3.09E-09 -- NA 
6.97E-09 2.00E-02 1.39E-10 
1.08E-08 7.30E-03 7.89E-ll 
6.74E-09 -- NA 
4.23E-09 7.30E+OO 3.09E-08 
1.61E-08 -- NA 
6.97E-09 -- NA 
7.69E-09 7.30E-Ol 5.61E-09 
1.33E-08 -- NA 
1.31E-08 -- NA 
3.91E-09 1.40E-02 5.47E-ll 
3.29E-10 -- NA 
6.28E-10 7.50E-03 4.71E-12 

TOTAL 5.90E-07 
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Radionuclide 

Plutonium 238 
Radium 226 
Thorium 228 
Thorium 230 
Thorium 232 
Uranium 235 

• 

'fable V,-~.~ (continued). Jllik ~fta~act~rization for Soi' Jngestiop: 
Current Land l]s~ - Trespasser (Adolescent) 

Mound New Prooert - - - -- -

Exposure Chronic Toxicity Criteria Excess 
Concentration Daily Jntake Slope Factor (CSF) Lifetime 

in Soil (CDI) Oral Route Cancer Risk 
(pCi/g) (pCi) (Risk/pCi) (CDI x CSF) 

1.46E+00 6.07E+01 2.20E-10 1.34E-08 
1.24E+00 5.16E+01 1.20E-10 6.19E-09 
1.35E+00 5.62E+Ol l.IOE-11 6.18E-10 
1.49E+00 6.20E+01 1.30E-ll 8.06E-10 
9.94E-Ol 4.14E+01 1.20E-ll 4.96E-10 
6.26E-02 2.60E+00 1.60E-ll 4.17E-ll 

TOT AI,. 2.15E-OL_ 

• • 
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• 
Exposure 

Concentration 
in Soil 

Chemical (mglkg) 

Antimony 1.28E+OO 
Arsenic 7.87E+00 
Bismuth 2.88E+OI 
Cadmium 3.92E-Ol 
Cerium 4.71E+OI 
Lead 2.86E+OI 
Manganese 9.13E+02 
Mercury 8.13E-02 
Neodymium 2.81E+01 
Selenium 6.52E-OI 
Thallium 5.32E-01 
Tin 9.09E+OO 
Vanadium 2.13E+OI 
Zinc 1.22E+02 
alpha-Chlordane I.OOE-03 
Acenaphthvlene 2.10E-Ol 
Anthracene 2.2JE-01 
Benzo(a)anthracene 3.58E-Ol 
Benzo(a)pyrene 3.46E-01 
Benzo(b )fluoranthene 4.96E-OI 
BenzQ(g,h,iloervlene 2.10E-OI 
Benzo(k)fluoranlhene 7.80E-01 
Benzoic Acid 9.50E-02 
Carbazole 2.14E-01 
Chrysene 3.32E-Ol 
Di-n-butylphthalate 2.07E-OI 
Dibenzo(a,h)anthracene 1.30E-OI 
Auoranlhene 4.94E-Ol 
Auorene 2.14E-Ol 
lndeno( I ,2,3-c,d)pyrene 2.36E-01 
Phenanthrene 4.08E-Ol 
IPyrene 4.01E-Ol 
Bis{2-Ethylhexyl)phthalate 1.20E-OI 
Acetone I.OIE-02 
Metill'lene Chloride 1.93E-02 

• 
Table VI-1.9. Risk Characterization Cor Dermal Contact with Soil: 

' Current Land Use • Trespuser (Adolescent) 
................ _ ............ ·- _ .... 
Noncarcinogens 
Toxicity Criteria 

Absorbed Dose RfD-C(a) HQ Absorbed Dose 
(AD) Dermal Route Effects (AD) 

(mg/kg-day) (mglkg-day) (AD/RID) (rng/kg-day) 

1.68E-07 S.OOE-06 2.10E-02 1.92E-08 
l.OJE-06 1.23E-04 8.39E-03 \.ISE-07 
3.77E-06 .. NA 4.31E-07 
S.I4E-08 l.OOE-05 5.14E-03 S.87E-09 
6.17E-06 .. NA 7.06E-07 
3.75E-06 . . NA 4.28E-07 
1.20E-04 1.40E-01 B.SSE-04 1.37E-OS 
1.07E-08 J.OOE-08 3.55E-Ol 1.22E-09 
3.68E-06 .. NA 4.21E-07 
S.SSE-08 2.20E-03 3.88E-05 9.77E-09 
6.97E-08 1.20E-05 .5.81E-03 7.97E-09 
1.19E-06 -- NA 1.36E-07 
2.79E-06 7.00E-05 3.99E-02 3.19E-07 
1.60E-05 6.00E-02 2.67E-04 1.83E-06 
I.JIE-09 -- NA I.SOE-10 
2.75E-07 9.30E-03 2.96E-05 3.15E-08 
2.90E-07 2.28E-OI 1.27E-06 3.31E-08 
4.69E-07 3.00E-02 1.56E-05 5.36E-08 
4.S3E-07 9.30E-03 4.88E-05 5.18E-08 
6.SOE-07 9.30E-03 6.99E-05 7.43E-08 
2.75E-07 9.30E-03 2.96E-05 3.!5E-08 
1.02E-06 9.30E-OJ I.IOE-04 1.17E-07 
1.25E-07 4.00E+OO J.IIE-08 1.42E-08 
2.80E-07 -- NA 3.21E-08 
4.35E-07 9.30E-03 4.68E-05 4.97E-08 
2.71E-07 J.OOE-01 2.71E-06 3.10E-08 
1.70E-07 J.OOE-02 5.68E-06 1.95E-08 
6.47E-07 1.24E-02 5.22E-05 7.40E-08 
2.80E-07 4.00E-02 7.01E-06 3.21E-08 
3.09E-07 9.30E-03 3.33E-05 3.54E-08 
5.35E-07 2.19E-02 2.44E-05 6.11E-08 
5.26E-07 9.30E-03 5.65E-OS 6.01E-08 
1.57E-07 3.80E-03 4.14E-05 I.SOE-08 
3.31E-08 8.30E-02 3.99E-07 3.78E-09 
6.32E-08 5.70E-02 I.IIE-06 7.23E-09 

TOTAL 4.37E-01 

• 
Carcinogens 

Toxicity Criteria Excess 
Slope Factor (CSF) Lifetime 

Dermal Route Cancer Risk 

(mii/k~ (AJ) x Ci)E'J 
.. NA 

4.27E+OO S.03E-07 

-- NA 

-- NA 
-. NA 
.. NA 
.. NA 
.. NA 
. . NA 
.. NA 

-- NA 
-- NA 
-- NA 
-- NA 
-- NA 
-- NA 

-- NA 
7.30E-01 3.91E-08 
2.3SE+OI 1.22E-06 
2.35E+OO 1.75E-07 

-- NA 
2.35E-Ol 2.75E-08 

-- NA 
2.00E-02 6.41E-10 
2.35E-02 1.17E-09 

-- NA 
7.30E+OO 1.42E-07 

-- NA 

-- NA 
2.35E+OO 8.32E-08 

-- NA 
-. NA 

7.37E-02 1.32E-09 

-- NA 
7.89E-03 5.71E-Il 

TOTAL 2.19E-06 
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• 

Exposure 
Concentration 

in Air 
Chemical (mg/m3

) 

Antimony 2.76E-10 
Arsenic 1.70E-09 
Rismuth 6.22F.-09 
Cadmium 8.47E-II 
Cerium 1.02E-08 
Lead 6.18E-09 
Manganese 1.97E-07 
Mercury 1.76E-II 
Neodymium 6.07E-09 
Selenium 1.4IE-IO 
Thallium l.ISE-10 
Tin 1.96E-09 
Vanadium 4.60E-09 
Zinc 2.63E-08 
alpha-Chlordane 2.16E-13 
Acenaphthylene 4.54E-ll 
Anthracene 4.77E-II 
Benzo(a)anthracene 7.73E-II 
Benzo(a)pyrene 7.47E-II 
Benzo(b )fluoranthene 1.07E-IO 
Benzo{g,h,i)perylene 4.54E-ll 
Benzo(k)fluoranthene 1.68E-IO 
Benzoic Acid 2.05E-ll 
Carbazole 4.62E-11 
Chrysene 7.17E-11 
Di-n-butylphthalate 4.47E-11 
Dibenzo(a,h)anthracene 2.81E-11 
Auoranthene 1.07E-10 
Auorene 4.62E-II 
Indeno( 1,2,3-c,d)pyrene S.IOE-11 
Phenanthrene 8.81E-II 
IPyrene 8.66E-ll 
Bis(2-Ethylhexyl)phthalate 2.59E-1 I 
Acetone 2.18E-12 
Methylene Chloride 4.17E-12 

Table VI-1.10. Risk Characterization ror Inhalation or Dust: 
Current Land Use - Trespasser (Adolescent) 

--------- -- -· --- ---
Noncarcinogens Carcinogens 

Chronic Toxicity Criteria Chronic Toxicity Criteria Excess 
Daily Intake RfD-C(a) HQ Daily Intake Slope Factor (CSF) Lifetime 

(CDI) Inhalation Route Effects (CD I) Inhalation Route Cancer Risk 
(mg/kg-day) (mg/kg-day) (CDURfD) (mg/kg-day) (mg/kg-davr' (CDI X CSF) 

2.62E-12 -- NA 2.99E-13 -- NA 
1.6IE-Il -- NA 1.84E-12 S.OOE+OI 9.19E-ll 
5.88E-ll -- NA 6.72E-12 -- NA 
S.OIE-13 -- NA 9.1SE-14 -- NA 
9.62E-II -- NA l.IOE-11 -- NA 
5.84E-ll -- NA 6.68E-12 -- NA 
1.87E-09 1.43E-OS 1.3IE-04 2.13E-IO -- NA 
1.66E-13 8.57E-OS 1.94E-09 1.90E-14 -- NA 
S.74E-II -- NA 6.56E-12 -- NA 
1.33E-12 -- NA I.S2E-13 -- NA 
1.09E-12 -- NA 1.24E-13 -- NA 
1.86E-Il -- NA 2.12E-12 -- NA 
4.3SE-ll -- NA 4.97E-12 -- NA 
2.49E-10 -- NA 2.8SE-ll -- NA 
2.04E-15 -- NA 2.34E-16 -- NA 
4.29E-13 -- NA 4.90E-14 -- NA 
4.52E-13 -- NA 5.16E-14 -- NA 
7.31E-13 -- NA 8.36E-14 -- NA 
7.07E-13 -- NA 8.08E-14 -- NA 
I.OIE-12 -- NA 1.16E-13 -- NA 
4.29E-13 -- NA 4.90E-14 -- NA 
1.59E-12 -- NA 1.82E-13 -- NA 
1.94E-13 -- NA 2.22E-14 -- NA 
4.37E-13 -- NA S.OOE-14 -- NA 
6.78E-13 -- NA 7.7SE-14 -- NA 
4.23E-13 -- NA 4.83E-14 -- NA 
2.66E-13 -- NA 3.04E-14 -- NA 
I.OIE-12 -- NA I.ISE-13 -- NA 
4.37E-13 -- NA S.OOE-14 -- NA 
4.82E-13 -- NA S.SIE-14 -- NA 
8.34E-13 -- NA 9.53E-14 -- NA 
8.19E-13 -- NA 9.36E-14 -- NA 
2.4SE-13 -- NA 2.80E-14 -- NA 
2.06E-14 -- NA 2.36E-15 -- NA 
3.94E-14 8.57E-OI 4.60E-14 4.51E-IS -- NA 

TOTAL 1.31E-04 TOTAL 9.19E-ll 

• • 
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• 
Radionuclide 

Plutonium 238 
Radium226 
Thorium 228 
Thorium 230 
Thorium 232 
Uranium 235 

• • 
Table VI-1.10 (continued). Risk Characterization for Inhalation of Dust: 

' ' ' I I · ' ' • · . • ~ ' ; I , ' t ! · • 
Current Laqd Use - Trespasser (A«Jolescent) 

Mound New Pronert 
Exposure Chronic Toxicity Criteria Excess 

Concentration Daily Intake Slope Factor (CSF} Lifetime 
in Air (CDI} Inhalation Route Cancer Risk 

(pCilm3
) (pCi} (Risk/pCi) (CDI X CSF) 

3.15E-07 4.36E-04 3.90E-08 1.70E-11 
2.68E-07 3.70E-04 3.00E-09 l.IIE-12 
2.92E-07 4.03E-04 7.70E-08 3.10E-11 
3.22E-07 4.44E-04 2.90E-08 l.29E-11 
2.15E-07 2.97E-04 2.80E-08 8.30E-12 
1.35E-08 1.87E-05 2.50E-08 4.67E-13 

TOTAL 7.08E-ll 



:;am 
~:;a 
;;:;· "1:1 
s· a 
;:!OQ 

0~ 
~ 
g 
5. 
"1:1 
s.r 
a 

0 c:: 
U\ 

z 
0 
~ 

;f 
'& 
~ 
:;a 
0 a 
8: 
e. 
5' 
ii 
"' i• 
1:1. 
0 
;:::! 

~ 
~ 

> ;.f:g 
~5. 
[T1 s;;· 
6-m 

• 

Exposure 
Concentration 

in Air 
Chemical (mgtml) 
Antimony O.OOE+OO 
Arsenic O.OOE+OO 
Bismuth O.OOE+OO 
Cadmium O.OOE+OO 
Cerium O.OOE+OO 
Lead O.OOE+OO 
Manganese O.OOE+OO 
Mercury O.OOE+OO 
Neodymium O.OOE+OO 
Selenium O.OOE+OO 
Thallium O.OOE+OO 
Tin O.OOE+OO 
Vanadium O.OOE+OO 
Zinc O.OOE+OO 
alpha-Chlordane O.OOE+OO 
Acenaphthylene O.OOE+OO 
Anthracene O.OOE+OO 
Benzo(a)anthracene OOOE+()() 
Benzo(a)ovrene O.OOE+OO 
Benzo(b)tluoranthene O.OOE+OO 
Benzo(~~:,h,i)perylene OJlOE+OO 
Benzo(k)tluoranthene O.OOE+OO 
Benzoic Acid O.OOE+OO 
Camazole O.OOE+OO 
Chrysene O.OOE+OO 
Di-n-butylphthalate O.OOE+OO 
Dibenzo(a,h)anthracene O.OOE+OO 
F1 uoranthene O.OOE+OO 
Fluorene O.OOE+OO 
lndeno( 1,2,3-c,d)pyrene O.OOE+OO 
Phenanthrene O.OOE+OO 
IPyrene O.OOE+OO 
Bis(2-Ethylhexyl)phthalate O.OOE+OO 
Acetone 1.95E-07 
Methylene Chloride 4.78E-06 

Table VI-1.11. Risk Characterization Cor Inhalation or Vapors 
' Current Land Use - Trespasser (Adolescent) 

---------·-·· __ _. _. .... 
Noncarcinogens Carcinogens 

Chronic Toxicity Criteria Chronic Toxicity Criteria Excess 
Daily Intake RID-C(a) HQ Dally Intake Slope Factor (CSF) Lifetime 

(CDI) Inhalation Route Effects (CD[) Inhalation Route Cancer Risk 
(mJUkg-day) (mJUkg-day) (CDURID) (ml!ikl!-dav) (mJUkg-davr' (COl xCSF) 
O.OOE+OO -- NA O.OOE+OO -- NA 
O.OOE+OO -- NA O.OOE+OO 5.00E+OI NA 
O.OOE+OO -- NA O.OOE+OO -. NA 
O.OOE+OO . . NA O.OOE+OO .. NA 
O.OOE+OO .. NA O.OOE+OO . . NA 
O.OOE+OO . . NA O.OOE+OO .. NA 
O.OOE+OO 1.43E-05 NA O.OOE+OO .. NA 
O.OOE+OO 8.57E-05 NA O.OOE+OO .. NA 
O.OOE+OO .. NA O.OOE+OO .. NA 
O.OOE+OO .. NA O.OOE+OO . . NA 
O.OOE+OO .. NA O.OOE+OO . . NA 
O.OOE+OO .. NA O.OOE+OO .. NA 
O.OOE+OO . . NA O.OOE+OO .. NA 
O.OOE+OO . . NA O.OOE+OO .. NA 
O.OOE+OO .. NA O.OOE+OO .. NA 
O.OOE+OO -- NA O.OOE+OO .. NA 
O.OOE+OO .. NA O.OOE+OO .. NA 
O.OOE+OO .. NA O.OOE+OO .. NA 
O.OOE+OO . . NA O.OOE+OO .. NA 
O.OOE+OO . - NA O.OOE+OO .. NA 
O.OOE+OO . - NA O.OOE+OO .. NA 
O.OOE+OO . - NA O.OOE+OO .. NA 
O.OOE+OO . . NA O.OOE+OO .. NA 
O.OOE+OO -- NA O.OOE+OO .. NA 
O.OOE+OO . . NA O.OOE+OO .. NA 
O.OOE+OO . - NA O.OOE+OO .. NA 
O.OOE+OO . . NA O.OOE+OO .. NA 
O.OOE+OO . . NA O.OOE+OO .. NA 
O.OOE+OO . . NA O.OOE+OO .. NA 
O.OOE+OO .. NA O.OOE+OO . - NA 
O.OOE+OO .. NA O.OOE+OO . - NA 
O.OOE+OO . . NA O.OOE+OO .. NA 
O.OOE+OO . . NA O.OOE+OO .. NA 
8.85E-09 . . NA 3.79E-09 .. NA 
2.17E-07 8.57E-Ol 2.53E-07 9.31E-08 .. NA 

TOTAL 2.53E-07 TOTAL O.OOE+OO 

• • 
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Radionuclide 

Plutonium 238 
Radium 226 
Thorium 228 
Thorium 230 
Thorium 232 
Uranium 235 

• 
Table VI-1.12. Risk Characterization for Direct Radiation from Soils: 
. '. . . cu'rrenf La~d us'e. Tr~~p~se.r (Adolescent) ' . 

MoundNewP 
Exposure. Chronic Toxicity Criteria 

~oncentration A~sorbed dose Slope Factor (CSF) 
in Soil (CAD) External Radiation 

(pCilg) (oCile. of soil/vr) (Risk/yr per pCi/g soil) 

1.46E+00 1.95E+OO 2.80E-ll 
l.24E+00 1.65E+OO 1.20E-08 
1.35E+OO l.80E+OO S.SOE-10 
1.49E+OO 1.99E+00 5.40E-Il 
9.94E-Ol t.33E+00 2.60E-ll 
6.26E-02 8.35E-02 2.40E-07 

TOTAL 

• 
Excess 

Lifetime 
Cancer Risk 

(CADxCSF) 

5.45E-11 
1.98E-08 
9.90E-10 
I .07E- tO 
3.45E-ll 
2.00E-08 
4.11E-08 
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Radionuclide 

Radon 222+daughters 

• 

Table VI-1.13. Risk Characterization for Inhalation of Radon: 
I ' ' ' • ,_. . ' ' 

Current Land Use - Trespasser (Adolescent) 
Mound New Prooert ---- ----~- ·- --- ---

Exposure Chronic Toxicity Criteria Excess 
Concentration Daily Intake Slope Factor (CSF) Lifetime 

in Air (CDI) Inhalation Route Cancer Risk 

(pCi/m3
) (pCi) (Risk/pCi) (CDI X CSF) 

l.SSE-01 2.14E+02 7.70E-12 1.65E-09 

I TOTAL 1.65E-09 _ 

• • 



1;'~ 
< 
iii' '1:) 

s· a 
:lOQ 

0~ 

~ c 
::3 
f;l. 

'1:) 

[ 

0 
c: 
Ul 

~ 
~ 
'1:) 

a 
'a .. q 

~ .. 
f;l. 

§: 

S' 
~ 
~
~ a. 
0 
::3 

1;' 
"0 
0 
~ 

> 
"C 

"1:l'a 
I» .. 

OQ ::3 
.. f;l. 

t'l1 >C' 
-hm 

• 

Chemical 

Aluminum 

Cobalt 

Copper 

Silver 

Vanadium 

1,3,5-Trinitrobenzene 

1,3-Dinitrobenzene 

PETN 

Trichloroethene 

• 
~able Vl-1.14. Risk Characterization for Dennal Contact with Surface Water (Seeps): 

Exposure 

Concentration 

inGW 

(mg!L) 

5.49E+OO 

3.40E-03 

7.46E-03 

1.42E-03 

4.65E-02 

6.90E-04 

1.09E-03 

I.IOE-02 

4.49E-03 

Current Lend Use -Trespasser (Adolescent) 

Mound New Property 

Noncarcinogen 

Chronic Toxicity Criteria 

Absorbed Dose RID-C(a) HQ 
(CAD) Dermal Route Effects 

(mglkg-day) (mglkg-day) (CADIRID) 

1.38E-05 -- NA 

8.57E-09 -- NA 

1.88E-08 1.11E-02 1.69E-06 

3.58E-09 9.00E-04 3.98E-06 

1.17E-07 7.00E-05 1.67E-03 

3.69E-09 S.OOE-05 7.38E-05 

4.86E-08 l.OOE-04 4.86E-04 

O.OOE+OO -- NA 

3.71E-07 -- NA 

TOTAL 2.24E-03 

Chronic 

AbsOibed Dose 

(CAD) 

(mglkg-day) 

1.58E-06 

9.79E-IO 

2.15E-09 

4.09E-10 

1.34E-08 

4.22E-10 

5.55E-09 

O.OOE+OO 

4.24E-08 

• 
Carcinogen 

Toxicity Criteria Excess 

Slope Factor (CSF): Lifetime 

Dennal Route Cancer Risk 

(mglkg-day)'' (CADxCSF) 

-- NA 

-- NA 

-- NA 

-- NA 

' -- NA 

-- NA 

-- NA 

-- NA 

7.30E-02 3.10E-09 

TOTAL 3.10E-09 
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Exposure 
Concentration 

in Soil 

Chemical (mg/kg) 

Antimony 1.28E+OO 
Arsenic 7.87E+OO 
Bismuth 2.88E+Ol 
Cadmium 3.92E-Ol 
Cerium 4.71E+Ol 
Lead 2.86E+Ol 
Manganese 9.13E+{)2 
Mercury 8.13E-02 
Neodymium 2.81E+Ol 
Selenium 6.52E-OI 
Thallium S.32E-01 
Tin 9.09E+OO 
Vanadium 2.13E+Ol 
Zinc 1.22E+{)2 
alpha-Chlordane l.OOE-03 
Acenaphthylene 2.10E-OI 
Anthracene 2.21E-Ol 
Benzo(a)anthracene 3.58E-Ol 
Benzo(a)pyrene 3.46E-Ol 
Benzo(b)fluoranthene 4.96E-OI 
Benzo(g,h,i)perylene 2.10E-Ol 
Benzll{k)fluoranthene 7.80E-Ol 
Benzoic Acid 9.SOE-02 
Carbazole 2.14E-01 
Chrysene 3.32E-01 
Di-n-butylphthalate 2.07E-OI 
Dibenzo(a,h)anthracene 1.30E-Ol 
Fluoranthene 4.94E-Ol 
Fluorene 2.14E-Ol 
Indeno(_l ,2,3-c,d)pyrene 2.36E-Ol 
Phenanthrene 4.08E-Ol 
IPvrene 4.01E-Ol 
Bis(2-Ethy_lhexyl)phthalate 1.20E-01 
Acetone J.OlE-02 
Methylene Chloride 1.93E-02 

Table VI-1.15. Risk Characterization for SoU Ingestion: 
' Future Land Use -Commen:lalllnd~ Worker 

a•-- •-•~-·•- -- --
Noncarcinogens 

Chronic Toxicity Criteria 
Daily Intake RID-C(a) HQ 

(CDI) Oral Route Effects 
(mg/kg-day) (mg/kg.<Jay) (CDIIRID) 

6.26E-07 4.00E-04 I.S7E-03 
3.8SE-06 3.00E-04 1.28E-02 
1.41E-OS -- NA 
1.92E-07 I.OOE-03 1.92E-04 
2.30E-OS -- NA 
1.40E-OS -- NA 
4.47E-04 1.40E-Ol 3.19E-03 
3.98E-08 3.00E-04 1.33E-04 
1.37E-OS -- NA 
3.19E-07 S.OOE-03 6.38E-OS 
2.60E-07 B.OOE-05 3.2SE-03 
4.4SE-06 -- NA 
1.04E-OS 7.00E-03 1.49E-03 
S.97E-OS 3.00E-OI 1.99E-04 
4.89E-10 -- NA 
1.03E-07 3.00E-02 3.42E-06 
l.OBE-07 3.00E-01 3.60E-07 
1.7SE-07 3.00E-02 S.84E-06 
1.69E-07 3.00E-02 S.64E-06 
2.43E-07 3.00E-02 8.09E-06 
1.03E-07 3.00E-02 3.42E-06 
3.82E-07 3.00E-02 1.27E-OS 
4.6SE-08 4.00E+OO 1.16E-08 
l.OSE-07 -- NA 
1.62E-07 3.00E-02 5.41E-06 
l.OIE-07 l.OOE-01 l.OIE-06 
6.36E-08 3.00E-02 2.12E-06 
2.42E-07 4.00E-02 6.04E-06 
l.OSE-07 4.00E-02 2.62E-06 
I.ISE-07 3.00E-02 3.85E-06 
2.00E-07 3.00E-02 6.6SE-06 
1.96E-07 3.00E-02 6.54E-06 
5.87E-08 2.00E-02 2.94E-06 
4.94E-09 J.OOE-01 4.94E-08 
9.44E-09 6.00E-02 1.57E-07 

TOTAL 2.30E-02 

• 

Carcinogens 
Chronic Toxicity Criteria Excess 

paily Intake Slope Factor (CSF) Lifetime 
(COl) Oral Route Cancer Risk 

(mg/kg-day) (mglkg.<Jay)"l (CDixCSF) 

2.24E-07 -- NA 
1.38E-06 1.7SE+OO 2.41E-06 
S.03E-06 -- NA 
6.8SE-08 -- NA 
8.23E-06 -- NA 
S.OOE-06 -- NA 
1.60E-04 -- NA 
1.42E-08 -- NA 
4.91E-06 -- NA 
1.14E-07 -- NA 
9.30E-08 -- NA 
I.S9E-06 -- NA 
3.72E-06 -- NA 
2.13E-OS -- NA 
1.7SE-10 -- NA 
3.67E-08 -- NA 
3.86E-08 -- NA 
6.26E-08 7.30E-OI 4.57E-08 
6.0SE-08 7.30E+OO 4.41E-07 
8.67E-08 7.30E-Ol 6.33E-08 
3.67E-08 -- NA 
1.36E-07 7.30E-02 9.9SE-09 
1.66E-08 -- NA 
3.74E-08 2.00E-02 7.48E-IO 
S.SOE-08 7.30E-03 4.23E-10 
3.62E-08 -- NA 
2.27E-08 7.30E+OO 1.66E-07 
8.63E-08 -- NA 
3.74E-08 -- NA 
4.12E-08 7.30E-Ol 3.01E-08 
7.13E-08 -- NA 
7.01E-08 -- NA 
2.10E-08 1.40E-02 2.94E-IO 
1.76E-09 -- NA 
3.37E-09 7.50E-03 2.53E-11 

TarAL 3.16E-06 

• 
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Radionuclide 

Plutonium 238 
Radium 226 
Thorium 228 
Thorium 230 
Thorium 232 
Uranium 235 

• 
Ta~~e Vl·f.lS (contb:~ued). Ri* ~h~rac~erization for Soil 'ngestio~: 

fu~re Land Use- Commercial/Industrial Worker 
MoundNewP 

Exposure Chronic Toxicity Criteria 
Concentration Daily Intake Slope Factor (CSF) 

in Soil (CD I) Oral Route 
(pCi/g) (pCi) (RisklpCi) 

1.46E+OO 4.56E+02 2.20E-10 
1.24E+OO 3.88E+02 1.20E-IO 
1.35E+00 4.22E+02 1.1 OE-11 
l.49E+00 4.66E+02 l.30E-ll 
9.94E-Ol 3.IIE+02 1.20E-ll 
6.26E-02 1.96E+Ol 1.60E-11 

TOTAL 

• 
Excess 

Lifetime 
Cancer Risk 
(CDI X CSF) 

I.OOE-07 
4.65E-08 
4.64E-09 
6.05E-09 
3.73E-09 
3.13E-10 
1.62E-07 
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Exposure 
Concentration 

in Soil 

Chemical (mg/kg) 

Antimony 1.28E+()() 
Arsenic 7.87E+00 
Bismuth 2.88E+01 
Cadmium 3.92E-OI 
Cerium 4.71E+OI 
Lead 2.86E+01 
Manganese 9.13E+02 
Mercury 8.13E-02 
Neodymium 2.81E+OI 
Selenium 6.52E-OI 
Thallium 5.32E-OI 
Tin 9.09E+00 
Vanadium 2.13E+01 
Zinc 1.22E+02 
alpha-Chlordane t.OOE-03 
Acenaphthylene 2.10E-OI 
Anthracene 2.21E-OI 
Benzo(a)anthracene 3.58E-OI 
Benzo(a)pyrene 3.46E-OI 
Benzo(b )fluoranthene 4.96E-OI 
Benzo(g,h,i)perylene 2.10E-OI 
Benzo(k)fluoranthene 7.80E-01 
Benzoic Acid 9.50E-02 
Carbazole 2.14E-OI 
Chrysene 3.32E-OI 
Di-n-butylphthalate 2.07E-OI 
Dibenzo(a,h)anthracene I.JOE-01 
Auoranthene 4.94E-OI 
Auorene 2.14E-OI 
lndeno( 1,2,3-c,d)pyrene 2.36E-OI 
Phenanthrene 4.08E-OI 
IPvrene 4.01E-Ol 
Bis(2-Ethvlhexvl)phthalate 1.20E-OI 
Acetone I.OIE-02 
Methylene Chloride 1.93E-02 

/ 

Table VI-1.16. Risk Characterization for Dennal Contact with Soil: 
. 'Future Land Use- Commercia~ndustrial Worker . 

··------ . ·- .. --- ---
Noncarcinogens 
Toxicity Criteria 

Absorbed Dose RfD-C(a) HQ Absorbed Dose 
(AD) Dermal Route Effects (AD) 

(mg/kg-day) (mg/kg-day) (AD/RID) (mg/kg-day) 

7.26E-07 S.OOE-06 9.08E-02 2.59E-07 
4.47E-06 1.23E-04 3.63E-02 1.60E-06 
1.63E-05 -· NA 5.84E-06 
2.22E-07 I.OOE-05 2.22E-02 7.95E-08 
2.67E-05 -- NA 9.55E-06 
1.62E-05 -- NA S.SOE-06 
S.IBE-04 1.40E-OI 3.70E-03 1.85E-04 
4.61E-08 3.00E-08 1.54E+00 1.65E-08 
1.59E-05 -- NA 5.70E-06 
3.70E-07 2.20E-03 1.68E-04 1.32E-07 
3.02E-07 1.20E-05 2.52E-02 I.OSE-07 
5.16E-06 -- NA 1.84E-06 
1.21E-05 7.00E-05 1.73E-OI 4.32E-06 
6.92E-05 6.00E-02 I.ISE-03 2.47E-05 
5.68E-09 -- NA 2.03E-09 
1.19E-06 9.30E-03 1.28E-04 4.26E-07 
1.25E-06 2.28E-OI 5.50E-06 4.48E-07 
2.03E-06 3.00E-02 6.77E-05 7.26E-07 
1.96E-06 9.30E-03 2.1IE-04 7.01E-07 
2.81E-06 9.30E-03 3.03E-04 I.OIE-06 
1.19E-06 9.30E-03 1.28E-04 4.26E-07 
4.43E-06 9.30E-03 4.76E-04 I.SSE-06 
5.39E-07 4.00E+()() 1.35E-07 1.93E-07 
1.21E-06 -- NA 4.34E-07 
I.SSE-06 9.30E-03 2.03E-04 6.73E-07 
1.17E-06 J.OOE-01 1.17E-05 4.20E-07 
7.38E-07 3.00E-02 2.46E-05 2.63E-07 
2.80E-06 1.24E-02 2.26E-04 I.OOE-06 
1.2IE-06 4.00E-02 3.04E-05 4.34E-07 
1.34E-06 9.30E-03 1.44E-04 4.78E-07 
2.32E-06 2.19E-02 1.06E-04 8.27E-07 
2.28E-06 9.30E-03 2.45E-04 8.13E-07 
6.81E-07 3.80E-03 1.79E-04 2.43E-07 
1.43E-07 8.30E-02 1.73E-06 5.12E-08 
2.74E-07 5.70E-02 4.80E-06 9.78E-08 

TOTAL 1.89E+OO 

• 

Carcinogens 
Toxicity Criteria Excess 

Slope Factor (CSF) Lifetime 
Dermal Route Cancer Risk 

(mg/kg-day)-1 (AD X CSF) 

-- NA 
4.27E+00 6.81E-06 

-- NA 

-- NA 

-- NA 
-- NA 

-- NA 

-- NA 
-- NA 

-- NA 

-- NA 

-- NA 

-- NA 

-- NA 
-- NA 
-- NA 

-- NA 
7.30E-Ot 5.30E-07 
2.35E+01 1.65E-05 
2.35E+00 2.37E-06 

-- NA 
2.35E-OI 3.72E-07 

-- NA 
2.00E-02 8.67E-09 
2.35E-02 t.SSE-08 

-- NA 
7.30E+00 1.92E-06 

-- NA 

-- NA 
2.35E+OO 1.13E-06 

-- NA 
-- NA 

7.37E-02 1.79E-08 
-- NA 

7.89E-03 7.72E-10 
TOTAL 2.97E-05 

• 
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• 
Exposure 

Concentration 
in Air 

Chemical (mglm3) 

Antimony 2.76E-JO 
Arsenic 1.70E-09 
Bismuth 6.22E-09 
Cadmium 8.47E-II 
Cerium 1.02E-08 
Lead 6.188-09 
Manganese 1.978-07 
Mercurv 1.768-11 
Neodymium 6.07E-09 
Selenium 1.41E-10 
Thallium 1.15E-IO 
Tin 1.96E-09 
Vanadium 4.60E-09 
Zinc 2.63E-08 
alpha-Chlordane 2.16E-13 
Acenaphthylene 4.54E-ll 
Anthracene 4.77E-ll 
Benzo(a)anthracene 7.73E-ll 
Benzo( a)pyrene 7.47E-ll 
Benzo(b)fluoranthene 1.07E-10 
Benzo(g.h,i)perylene 4.54E-lt 
Benzo(k)fluoranthene 1.68E-IO 
Benzoic Acid 2.05E-ll 
Carbazole 4.62E-ll 
Chrysene 7.17E-ll 
Di-n-butylphthalate 4.47E-11 
Dibenzo(a,h)anthracene 2.81E-ll 
Auoranthene 1.07E-10 
Auorene 4.62E-11 
lndeno( 1,2,3-c,d)pyrene S.IOE-11 
Phenanthrene 8.81E-ll 
Pvrene 8.66E-11 
Bis(2-Ethylhexyl)phthalate 2.59E-11 
Acetone 2.18E-12 
Methylene Chloride 4.178-12 

• • 
Table VI-1.17. Risk Characterization for Inhalation of Dust: 
' Future ~nd U~ ~Commercial/Industrial Worker 

··----·- .. ·-·· ........ ._ ... 
Noncarcinogens Carcinogens 

Chronic Toxicity Criteria Chronic Toxicity Criteria Excess 
Daily Intake RfD-C(a) HQ Daily Intake Slope Factor (CSF) Lifetime 

(CD!) Inhalation Route Effects (CD I) Inhalation Route Cancer Risk 

(mglkg-day) (mglkg-day) (CDI/RfD) (mglkg-day) __ Jrnglkg-dayf' (CD! xCSF) 

1.80E-ll . - NA 6.41E-12 ·- NA 
l.IOE-10 .. NA 3.94E-II S.OOE+OI 1.97E-09 
4.04E-IO . . NA 1.44E-10 .. NA 
S.SOE-12 . . NA 1.968-12 .. NA 
6.61E-10 -. NA 2.368-10 . - NA 
4.018-10 . . NA 1.43E-IO .. NA 
1.28E-08 1.438-05 8.97E-04 4.588-09 -. NA 
1.14E-12 8.578-05 1.33E-08 4.07E-13 .. NA 
3.94E-10 -- NA 1.41E-10 -- NA 
9.15E-12 -- NA 3.27E-12 .. NA 
7.47E-12 -- NA 2.67E-I2 .. NA 
1.28E-10 . - NA 4 . .56E-11 -. NA 
2.998-10 -- NA 1.07E-10 .. NA 
1.718-09 -- NA 6.118-10 .. NA 
1.40E-14 -- NA 5.01E-IS -- NA 
2.95E-12 -- NA I.OSE-12 -- NA 
J.IOE-12 -- NA l.IIE-12 -- NA 
5.02E-12 -. NA 1.79E-12 . - NA 
4.86E-12 . - NA 1.73E-12 . - NA 
6.96E-12 . - NA 2.49E-12 .. NA 
2.95E-12 . - NA 1.058-12 . - NA 
1.09E-I I . - NA 3.9JE-12 . - NA 
1.33E-12 . - NA 4.76E-13 .. NA 
3.00E-12 .. NA 1.07E-12 -- NA 
4.66E-12 .. NA 1.66E-12 -- NA 
2.90E-12 .. NA 1.04E-12 -- NA 
1.82E-12 . - NA 6.52E-l3 -. NA 
6.93E-12 .. NA 2.48E-12 -- NA 
3.00E-12 -. NA 1.07E-12 -- NA 
3.31E-12 -. NA 1.18E-12 .. NA 
5.73E-12 -- NA 2.04E-12 .. NA 
5.63E-12 . - NA 2.01E-12 .. NA 
1.68E-12 . - NA 6.018-13 . - NA 
1.42E-13 .. NA 5.068-14 . - NA 
2.71E-13 8.57E-01 3.168-13 9.678-14 -- NA 

TOTAL 8.978-04 TOTAL 1.97E-09 
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Radio nuclide 

Plutonium 238 
Radium 226 
Thorium 228 
Thorium 230 
Thorium 232 
Uranium 235 

• 

Table VI-1.17 (continued). Risk Characterization for Inhalation of Dust: 
., ' 'future Land Use· Co~~erciaVIndustrial W~rke~ 

MoundNewP 
Exposure Chronic Toxicity Criteria Excess 

~oncentration Daily Intake Slope Factor (CSF) Pfetime 
in Air (CD I) In~alation Route Cancer Risk 

(pCi/m3
) (pCi) (RisklpCi) (CDI X CSF) 

3.15E-07 1.31E-02 3.90E-08 5.10E-10 
2.68E-07 l.llE-02 3.00E-09 3.33E-Il 
2.92E-07 l.21E-02 7.70E-08 9.32E-IO 
3.22E-07 l.34E-02 2.90E-08 3.87E-10 
2.15E-07 8.91E-03 2.80E-08 2.49E-10 ' 

1.35E-08 5.61E-04 2.50E-08 l.40E-ll 
TOTAL 2.13E-09 

• • 
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Exposure 

Concentration 
in Air 

Chemical (mglm3
) 

Antimony O.OOE+OO 
Arsenic O.OOE+OO 
Bismuth O.OOE+OO 
Cadmium O.OOE+OO 
Cerium O.OOE+OO 
Lead O.OOE+OO 
Manganese O.OOE+OO 
Mercury O.OOE+OO 
Neodvmium O.OOE+OO 
Selenium O.OOE+OO 
Thallium O.OOE+OO 
Tin O.OOE+OO 
Vanadium O.OOE+OO 
Zinc O.OOE+OO 
alpha-Chlordane O.OOE+OO 
Acenaphthvlene O.OOE+OO 
Anthracene O.OOE+OO 
Benzo(a)anthracene O.OOE+OO 
Benzo(a)pyrene O.OOE+OO 
Benzo(b )fl uoranlhene O.OOE+OO 
Benzo(g,h,i )pervlene O.OOE+OO 
Benzo(k)fluoranlhene O.OOE+OO 
Benzoic Acid O.OOE+OO 
Carbazole O.OOE+OO 
Chrysene O.OOE+OO 
Di-n-butylphthalate O.OOE+OO 
Dibenzo(a,h)anlhracene O.OOE+OO 
Fluoranthene O.OOE+OO 
Fluorene O.OOE+OO 
Indeno( 1,2,3-c,d)pyrene O.OOE+OO 
Phenanthrene O.OOE+OO 
,Pyrene O.OOE+OO 
Bis(2-Ethylhexyl)phlhalate O.OOE+OO 
Acetone 1.95E-07 
Methylene Chloride 4.78E-06 

• • 
Table Vl-1.18. Risk Characterization for lnbalat1on or Vapors 
' Future L~nd Use· Commercialllnd~trial Worker · 

•".a.v-••- ,o. "'.,. n • • ·vF'<• '.3 

Noncarcinogens Carcinogens 
Chronic Toxicity Criteria Chronic Toxicity Criteria Excess 

Daily Intake RfD-C(a) HQ Daily Intake Slope Factor (CSF) Lifetime 
{COl) Inhalation Route Effects (COl) Inhalation Route Cancer Risk 

(mgfkg-day) (mglkg-day) CCDURID) flllJ!Ik.K-daY) (mgfkg-day)'1 (COl xCSF) 
O.OOE+OO -- NA O.OOE+OO .. NA 
O.OOE+OO -- NA O.OOE+OO S.OOE+OI NA 
O.OOE+OO -- NA O.OOE+OO -- NA 
O.OOE+OO -- NA O.OOE+OO -- NA 
O.OOE+OO . - NA O.OOE+OO -- NA 
O.OOE+OO -- NA O.OOE+OO -- NA 
O.OOE+OO 1.43E-05 NA O.OOE+OO -- NA 
O.OOE+OO 8.57E-05 NA O.OOE+OO -- NA 
O.OOE+OO -- NA O.OOE+OO -- NA 
O.OOE+OO -- NA O.OOE+OO .. NA 
O.OOE+OO . - NA O.OOE+OO -. NA 
O.OOE+OO -- NA O.OOE+OO -- NA 
O.OOE+OO -- NA O.OOE+OO -. NA 
O.OOE+OO -- NA O.OOE+OO .. NA ' 
O.OOE+OO . . NA O.OOE+OO .. NA 
O.OOE+OO .. NA O.OOE+OO .. NA 
O.OOE+OO .. NA O.OOE+OO -- NA 
O.OOE+OO -- NA O.OOE+OO . - NA 
O.OOE+OO -- NA O.OOE+OO .. NA 
O.OOE+OO . - NA O.OOE+OO .. NA 
O.OOE+OO . . NA O.OOE+OO -. NA 
O.OOE+OO .. NA O.OOE+OO -. NA 
O.OOE+OO .. NA O.OOE+OO -- NA 
O.OOE+OO .. NA O.OOE+OO ·- NA 
O.OOE+OO .. NA O.OOE+OO -· NA 
O.OOE+OO . - NA O.OOE+OO -. NA 
O.OOE+OO . - NA O.OOE+OO -- NA 
O.OOE+OO . - NA O.OOE+OO -- NA 
O.OOE+OO . - NA O.OOE+OO -- NA 
O.OOE+OO -. NA O.OOE+OO -· NA 
O.OOE+OO . . NA O.OOE+OO -. NA 
O.OOE+OO .. NA O.OOE+OO -. NA 
O.OOE+OO -· NA O.OOE+OO -- NA 
5.31E-08 .. NA 2.28E-08 . - NA 
1.30E-06 8.57E-01 1.52E-06 5.59E-07 -- NA 

TOTAL 1.52E-06 TOTAL O.OOE+OO 
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Radionuclide 

Plutonium 238 
Radium 226 
Thorium 228 
Thorium 230 
Thorium 232 
Uranium 235 

,. 

Table YI·l·l9. Jt~sk CbaracJeriz.!!fi~n for D~rec* R.adiation from Soils: 
Future Land Use- Commercial/Industrial Worker 
t ' •• ' • . 

... _..,.. __ ,._ .. ··- .. - -- ··-- ·~ 

Exposure Chronic Toxicity Criteria Excess 
(:pncentration Absorbed dose Slope Factor (CSF) Lifetime 

in Soil (CAD) External Radiation Cancer Risk 
(pCi/g) (pCi/g of soiVyr) (Risk/yr per pCi/g soil) (CAD x CSF) 

1.46E+OO 1.22E+01 2.80E-11 3.41E-10 
1.24E+OO l.03E+Ol 1.20E-08 1.24E-07 I 

1.35E+00 l.13E+Ol 5.50E-10 6.19E-09 
1.49E+00 1.24E+01 5.40E-ll 6.71E-10 
9.94E-Ol 8.28E+00 2.60E-l J 2.15E-10 
6.26E-02 5.22E-01 2.40E-07 1.25E-07 ' 

TOTAL 2.57E-07 

• • 
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Radionuclide 
Radon 222+daughters 

• 
Table VI-1.20. Risk Characterization for Inhalation of Radon: 
' . ' Fut~re ·L~~d U~e·- c~.:O~ercialllndu~trial Worke~ 

· · Mound New. Prooert 
Exposure Chronic Toxicity Criteria 

Concentratiop Daily Intake Slope Factor (CSF) 
in Air {Ct>D Inhalation Route 

(pCi/mJ) (~i) (Riskl_pCi) 

l.SSE-01 6.43E+03 I 7.70E-l2 
TOTAL 

• 
Excess 

Lifetime 
~ancer Risk 
(CDI X CSF) 

4.95E-08 
4.95E-08 
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Exposure 
Concentration 

in Soil 

Chemical (mg/kg) 

Antimony 1.42E+OO 
Arsenic 7.65E+OO 
Bismuth 2.78E+OI 
Cadmium 3.70E-OI 
Cerium 4.71E+01 
Lead 2.71E+Ol 
Manganese 8.73E+02 
Mercurv 8.00E-02 
Neodymium 2.81E+OI 
Selenium 6.30E-OI 
Thallium S.IOE-01 
Tin 9.09E+OO 
Vanadium 2.05E+OI 
Zinc 1.15E+02 
Acenaohthylene 2.08E-OI 
Anthracene 2.18E-OI 
Benzo(a)anthracene 3.44E-OI 
Benzo(a)oyrene 3.33E-OI 
Benzo(b )fluoranthene 4.71E-OI 
Benzo(g,h,i)oervlene 2.08E-OI 
Benzo(k)fluoranthene 7.32E-OI 
Benzoic Acid 9.50E-02 
Carbazole 2.12E-Ol 
Chrvsene 3.20E-01 
Di-n-butyl phthalate 2.03E-OI 
Dibenzo(a,h)anthracene l.30E-OI 
Fluoranthene 4.69E-OI 
Fluorene 2.12E-OI 
lndeno( 1,2,3-c,d)pyrene 2.32E-01 
Phenanthrene 3.89E-OI 
Pvrene 3.84E-OI 
Bis(2-Ethylhexvl)ohthalate l.20E-OI 
Acetone I.ISE-02 
Methylene Chloride l.82E-02 

Table VI-1.21. Risk Characterization for Soil Ingestion: 
Futur~ Land Use- Construction/Excavation Worker 

··-- -·-··- ·- -·· 
Noncarcinogenr Carcinogens 

Chronic Toxicity Criteria Chronic Toxicity Criteria Excess 
Daily Intake RtD-C(a) HQ Daily Intake Slope Factor (CSF) Lifetime 

(CD I) Oral Route Effects (CDI) Oral Route Cancer Risk 

(mglkg-day) (ml!fkg-day) CCDI!RtDl (mg/kg-day) (mg/kg-day)" 1 (CDI X CSF) 

6.65E-06 4.00E-04 1.66E-02 4.76E-08 -- NA 
3.58E-05 J.OOE-04 1.19E-OI 2.57E-07 l.75E+OO 4.49E-07 
1.30E-04 -- NA 9.33E-07 -- NA 
l.73E-06 I.OOE-03 l.73E-03 1.24E-08 -- NA 
2.21E-04 -- NA l.SSE-06 -- NA 
1.27E-04 -- NA 9.09E-07 -- NA 
4.09E-03 l.40E-OI 2.92E-02 2.93E-05 -- NA 
3.75E-07 3.00E-04 l.25E-03 2.68E-09 -- NA 
1.32E-04 -- NA 9.43E-07 -- NA 
2.95E-06 S.OOE-03 5.90E-04 2.11E-08 -- NA 
2.39E-06 S.OOE-05 2.99E-02 l.71E-08 -- NA 
4.26E-05 -- NA 3.05E-07 -- NA 

9.60E-05 7.00E-03 l.37E-02 6.88E-07 -- NA 

5.39E-04 3.00E-OI l.SOE-03 3.86E-06 -- NA 
9.74E-07 3.00E-02 3.25E-05 6.98E-09 -- NA 
l.02E-06 3.00E-OI 3.40E-06 7.31E-09 -- NA 
l.61E-06 3.00E-02 5.37E-05 I.ISE-08 7.30E-01 8.42E-09 
l.56E-06 J.OOE-02 5.20E-05 1.12E-08 7.30E+OO 8.16E-08 
2.21E-06 J.OOE-02 7.35E-05 1.58E-08 7.30E-OI 1.15E-08 
9.74E-07 J.OOE-02 3.25E-05 6.98E-09 -- NA 
3.43E-06 J.OOE-02 1.14E-04 2.46E-08 7.30E-02 1.79E-09 
4.45E-07 4.00E+OO I.IIE-07 3.19E-09 -- NA 
9.93E-07 -- NA 7.11E-09 2.00E-02 1.42E-IO 

l.SOE-06 3.00E-02 5.00E-05 l.07E-08 7.30E-03 7.84E-ll 

9.51E-07 l.OOE-01 9.51E-06 6.81E-09 -- NA 
6.09E-07 J.OOE-02 2.03E-05 4.36E-09 7.30E+00 3.18E-08 
2.20E-06 4.00E-02 5.49E-05 1.57E-08 -- NA 
9.93E-07 4.00E-02 2.48E-05 7.11E-09 -- NA 
l.09E-06 3.00E-02 3.62E-05 7.78E-09 7.30E-OI 5.68E-09 
l.82E-06 3.00E-02 6.07E-05 1.31E-08 -- NA 
l.80E-06 3.00E-02 6.00E-05 l.29E-08 -- NA 

5.62E-07 2.00E-02 2.81E-05 4.03E-09 1.40E-02 5.64E-11 

5.53E-08 I.OOE-01 5.53E-07 3.96E-10 -- NA 

8.52E-08 6.00E-02 l.42E-06 6.11E-10 7.50E-03 4.58E-12 

TOTAL 2.15E-OI TOTAL 5.90E-07 I 

• • 
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Radionuclide 

Plutonium 238 
Radium 226 
Thorium 228 
Thorium 230 
Thorium 232 
Uranium 235 

.~ 

• • 
TabJe Y!·l.2l (continued). ~k ~~~r~cteriza~on for Soil Ingestio9: 

Future Land Use- Construction/Excavation Worker 
' I I ~ , 

MoundNewP 
Exposure Chronic ~oxicity Criteria Excess 

Concentration Daily Intake Slope Factor (CSF) Lifetime 
in Soil (CD I) Oral Route Cancer Risk 

(pCi/g) (pCi) (Risk/pCi) (CDI X CSF) 

1.36E+00 8.16E+Ol 2.20E-10 l.SOE-08 
1.20E+00 7.20E+01 1.20E-10 8.64E-09 
1.33E+00 7.98E+Ol l.lOE-11 8.78E-IO 
1.46E+00 8.76E+01 l.30E-11 1.14E-09 
9.80E-Ol 5.88E+01 1.20E-11 7.06E-10 
6.00E-02 3.60E+OO 1.60E-ll 5.76E-11 

TOTAL 2.94E-08 
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Exposur\' 
Concentration 

Cerium 4.71E+01 
Lead 2.71E+OI 
u~nn!IHA10: 8.73E+02 

S.OOE-02 
2.81E+01 
6.30E-01 
S.IOE-01 
9.09E+00 
2.05E+01 

~ naohthvlene 
1.15E+02 
2.08E-OI 
2.18E-OI 
3.44E-OI 
3.33E-OI 
4.71E-01 
2.08E-01 
7.32E-OI 
9.50E-02 
2.12E-OI 
3.20E-OI 
2.03E-OI 
1.30E-Ol 

!.!:! 4.69E-Ol 
Auorene 2.12E-OI 
lndeno( 1,2,3-c,d)ovrene 2.32E-OI 

3.89E-Ol 
3.84E-Ol 

Acetone I.ISE-02 
Methvlene Chloride 

Table VJ-1.22. Risk Characterization for penna! Contact with Soil: 
Future Land Use- Construction/Emvafion Worker 

Mound New Prol!!:r1y 
Carcino ens 

I Absorbed Dose I Toxicity Criteria I I I Toxicity Criteria Excess 
RID-C(a) HO Absorbed Dose Slope Factor (CSF) Lifetime 

Dermal Route Cancer Risk 
(ADxCSF) 

NA 
4.27E+OO I 1.32E-07 

NA 
2.09E-02 1.50E-09 -- NA 

2.67E-OS -- NA 1.91E-07 -- NA 
I.S3E-OS -- NA I.IOE-07 .. NA 
4.94E-04 1.40E-OI 3.53E-03 3.54E-06 -- NA 
4.53E-08 3.00E-08 l.SIE+OO 3.24E-10 -- NA 
1.59E-05 -- NA 1.14E-07 -- NA 
3.57E-07 2.20E-03 1.62E-04 2.55E-09 -- NA 
2.89E-07 1.20E-05 2.41E-02 2.07E-09 -- NA 
5.14E-06 -. NA 3.68E-08 -. NA 
1.16E-OS 7.00E-05 J.66E-01 8.31E-08 .. NA 
6.51E-05 6.00E-02 I.OSE-03 4.66E-07 .. NA 
I.ISE-06 9.30E-03 1.27E-04 8.43E-09 .. NA 
1.23E-06 2.28E-OI 5.41E-06 8.84E-09 -- NA 
1.9SE-06 3.00E-02 6.49E-05 1.39E-08 7.30E-01 1.02E-08 
1.88E-06 9.30E-03 2.03E-04 1.35E-08 2.35E+OI J.ISE-07 
2.67E-06 9.30E-03 2.87E-04 1.91E-08 2.35E+00 4.50E-08 
I.ISE-06 9.30E-03 1.27E-04 8.43E-09 -- NA 
4.14E-06 9.30E-03 4.45E-04 2.97E-08 2.3 
S.38E-07 4.00E+OO 1.34E-07 3.85E-09 
1.20E-06 .. NA 8.59E-09 I 2.00E-02 
1.81E-06 9.30E-03 1.95E-04 1.30E-08 1 2.35E-02 -I.ISE-06 I.OOE-01 1.15E-OS 8.23E-09 
7.36E-07 J.OOE-02 2.45E-05 5.27E-09 1 7.30E 
2.65E-06 1.24E-02 2.14E-04 1.90E-08 
1.20E-06 4.00E-02 3.00E-05 8.59E-09 
l.JIE-06 9.30E-03 l.41E-04 9.40E-09 1 2.35E+OO 
2.20E-06 2.19E-02 I.OIE-04 1.58E-08 
2.17E-06 9.30E-03 2.34E-04 1.56E-08 

4.86E-09 I 7.37E-02 

I 1.67E-07 I 8.30E-02 I 2.01E-06 I 1.20E-09 
1.84E-09 

• • 
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Chemical 
Antimony 
Arsenic 
Bismuth 
Cadmium 
Cerium 
Lead 
Man~anese 

Mercurv 
Neodymium 
Selenium 
Thallium 
Tin 
Vanadium 
Zinc 
Acenaohthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)ovrene 
Benzo(b lfluoranthene 
Benzo(R,h,iloervlene 
Benzo(k)fluoranthene 
Benzoic Acid 
Carbazole 
Chrvsene 
Di-n-butvlohtha.Jate 
Dibenzo(a.h)anthracene 
Auoranthene 
Auorene 
lndeno( I ,2,3-c,d)oyrene 
Phenanthrene 
Pvrene 
Bis(2-Ethy\hexyl)phthalate 
Acetone 
Methylene Chloride 

Exposure 
Concentration 

in Air 
(mg/m3

) 

5.68E-07 
3.06E-06 
I.IIE-05 
1.48E-07 
1.88E-05 
1.08E-05 
3.49E-04 
3.20E-08 .. ,_1.12E-05 
2.52E-07 
2.04E-07 
3.64E-06 
8.20E-06 
4.60E-05 
8.32E-08 
8.72E-08 
1.38E-07 
1.33E-07 
1.88E-07 
8.32E-08 
2.93E-07 
3.80E-08 
8.48E-08 
1.28E-07 
8.12E-08 
5.20E-08 
l.88E-07 
8.48E-08 
9.28E-08 
J.56E-07 
J.54E-07 
4.80E-08 
4.72E-09 
7.28E-09 

• • 
Table Vl-1.23. Risk Characterization for Inhalation of Dust: 

Future u;nd Use -'construction/Euavation Worker 
....... ____ .. ·-···· .... - ---

NoncarcinOI!ens Carcinogens 
Chronic Toxicity Criteria Chronic Toxicity Criteria Excess 

Daily Intake RfD-C(a) !iQ Daily Intake Slope Factor (CSF) Lifetime 
(CDI) Inhalation Route Effects (CD!) Inhalation Route Cancer Risk 

(mg/kR-day) (mg/kR-day) <CDURfDl irng/kg-day l (rng/kR-daYr1 (CDI xCSF) 

3.68E-08 -- NA 2.64E-10 -. NA 
1.98E-07 -- NA 1.42E-09 S.OOE+OI 7.10E-08 
7.20E-07 .. NA 5.16E-09 .. NA 
9.59E-09 .. NA 6.87E-11 .. NA 
1.22E-06 -- NA 8.74E-09 .. NA 
7.02E-07 -. NA 5.03E-09 .. NA 
2.26E-05 1.43E-05 1.58E+OO 1.62E-07 .. NA 
2.07E-09 8.57E-05 2.42E-05 1.49E-ll .. NA 
7.28E-07 -. NA 5.22E-09 -- NA 
1.63E-08 -. NA 1.17E-JO .. NA 
1.32E-08 . . NA 9.47E-IJ -. NA 
2.36E-07 .. NA 1.69E-09 .. NA 
5.31E-07 . . NA 3.81E-09 .. NA 
2.98E-06 .. NA 2.13E-08 .. NA 
5.39E-09 . . NA 3.86E-II .. NA 
5.65E-09 . . NA 4.05E-11 .. NA 
8.92E-09 .. NA 6.39E-Il .. NA 
8.63E-09 -- NA 6.18E-ll .. NA 
1.22E-08 . - NA 8.74E-ll . - NA 
5.39E-09 -- NA 3.86E-ll .. NA 
J.90E-08 -- NA 1.36E-IO .. NA 
2.46E-09 . - NA 1.76E-11 -- NA 
5.49E-09 -- NA 3.94E-11 . - NA 
8.29E-09 -- NA 5.94E-1 I -· NA 
5.26E-09 . . NA 3.77E-11 .. NA 
3.37E-09 . - NA 2.41E-ll .. NA 
1.22E-08 . . NA 8.71E-11 .. NA 
5.49E-09 . - NA 3.94E-ll .. NA 
6.01E-09 . - NA 4.31E-Il .. NA 
I.OU~-08 . - NA 7.22E-11 .. NA 
9.95E-09 -- NA 7.13E-11 -- NA 
3.11E-09 -- NA 2.23E-ll .. NA 
3.068-10 -- NA 2.19E-12 -- NA 
4.72E-l0 8.57E-Ol 5.50E-IO 3.38E-12 - NA 

TOTAL l.SSE+OO TOTAL 7.10E-08 
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Radionuclide 

Plutonium 238 
Radium 226 
Thorium 228 
Thorium 230 
Thorium 232 
Uranium 235 

:e 

Table Vl·l·~ (eon ... nued) • .JUs" Ch~f11depzation for fnha'a~on of .pus~: 
Fu~ure Land Use- Constnle~ion/Excavat,on Worker 

Exposure Chronic Toxicity Criteria Excess 
~oncentration Daily ~ntake Slope Factor (CSF) pfetime 

in Air (CDI) Inhalation Route Cancer Risk 

(pCi/m3
) (pCi) (RisklpCi) (CDI X CSF) 

5.44E-04 4.52E-01 3.90E-08 l.76E-08 
4.80E-04 3.98E-Ol 3.00E-09 l.20E-09 
5.32E-04 4.42E-01 7.70E-08 3.40E-08 
5.84E-04 4.85E-01 2.90E-08 1.41E-08 
3.92E-04 3.25E-Ol 2.80E-08 9.11E-09 
2.40E-05 1.99E-02 2.50E-08 4.98E-10 

TOTAL 7.65E-08 

• • 
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Exposure 
Concentration 

in Air 
Chemical (mglm3

) 

Antimony O.OOE+OO 
Arsenic O.OOE+OO 
Bismuth O.OOE+OO 
Cadmium O.OOE+OO 
Cerium O.OOE+OO 
Lead O.OOE+OO 
Manganese O.OOE+OO 
Mercury O.OOE+OO 
Neodvmium O.OOE+OO 
Selenium O.OOE+OO 
Tlmllinm ll.llllH+IKI 
Tin ll.lllll\100 
Vunndium O.()(lE+OO 
Zinc O.OOE+OO 
Acennohthvlcne O.OOE+OO 
Anthracene O.OOE+OO 
Benzo(n)anthrncene OOOE+OO 
Benzo(a)pyrene O.OOE+OO 
Benzo(b )fluoranthene O.OOE+OO 
Benzo(g,h,i)perylene O.OOE+OO 
Benzo(k)fluoranthene O.OOE+OO 
Benzoic Acid O.OOE+OO 
Carbazole O.OOE+OO 
Chrysene O.OOE+OO 
Di-n-butylphthalate O.OOE+OO 
Dibenzo(a,h)anthracene O.OOE+OO 
Auoranthene O.OOE+OO 
Auorene O.OOE+OO 
lndeno( 1,2,3-c,d)pyrene O.OOE+OO 
Phenanthrene O.OOE+OO 
[Pyrene O.OOB+OO 
Bis(2-Ethvlhexyl)ohthalate O.OOE+OO 
Acetone 2.27E-07 
Methylene Chloride 4.50E-06 

• 
Table VI-1.24. Risk Characterization for lubalatiou of Vapors 

Future Land Use· Constructlf'ntExcavalion Worker 
4.Y•--••- ... _u • • ..., -•"' 

Noncarcinogens 
Chronic Toxicity Criteria Chronic 

Daily Intake RID-C(a) HQ Daily Intake 
(CD!) Inhalation Route Effects (CD I) 

(mg/kg-day) (mg/kg-day) (CDIIRID) (mg/kg-day) 

O.OOE+OO -- NA O.OOE+OO 
O.OOE+OO .. NA O.OOE+OO 
O.OOE+OO .. NA O.OOE+OO 
O.OOE+OO .. NA O.OOE+OO 
O.OOE+OO .. NA O.OOE+OO 
O.OOE+OO .. NA O.OOE+OO 
O.OOE+OO 1.43E-05 NA O.OOE+OO 
O.OOE+OO 8.57E-05 NA O.OOE+OO 
O.OOE+OO .. NA O.OOE+OO 
O.OOE+OO .. NA O.OOE+OO 
O.llllH+IlO .. NA O.!lllE+IlO 
ll.llllli+Uil .. NA O.IKIIl+Oil 
O.llllE+IKI .. NA ll.llllH+Illl 
O.OOF.+OO .. NA O.ll!IH+OO 
O.OUE+OO .. NA O.llllE+IXI 
O.OOE+OO .. NA O.OOE+IKI 
O.OOE+OO .. NA O.IKIE+OO 
O.OOE+OO .. NA O.OOE+OO 
O.OOE+OO .. NA O.OOE+OO 
O.OOE+OO .. NA O.OOE+OO 
O.OOE+OO .. NA O.OOE+OO 
O.OOE+OO .. NA O.OOE+OO 
O.OOE+OO .. NA O.OOE+OO 
O.OOE+OO . . NA O.OOE+OO 
O.OOE+OO .. NA O.OOE+OO 
O.OOE+OO -· NA O.OOE+OO 
O.OOE+OO . - NA O.OOE+OO 
O.OOE+OO -. NA O.OOE+OO 
O.OOE+OO ·- NA O.OOE+OO 
O.OOE+OO .. NA O.OOE+OO 
O.OOE+OO .. NA O.OOE+OO 
O.OOE+OO -- NA O.OOE+OO 
6.20E-08 .. NA 2.66E-08 
1.23E-06 8.57E-OI 1.43E-06 5.27E-07 

TOTAL 1.43E-06 

• 
Carcinoaens 

Toxicity Criteria Excess 
Slope Factor (CSF) Lifetime 

Inhalation Route Cancer Risk 
(mg/kg-day)"1 (COl xCSF) 

.. NA 
5.00E+01 NA 

. . NA 

. . NA 

. . NA 

. . NA 

.. NA 

.. NA 

. . NA 

.. NA 

.. NA 

.. NA 

.. NA 

.. NA 

.. NA 

.. NA 

.. NA 

.. NA 

.. NA 

.. NA 

.. NA 

.. NA 

.. NA 

.. NA 

. . NA 

.. NA 

. - NA 
-. NA 
.. NA 
.. NA 
.. NA 
. - NA 
-. NA 
-. NA 

TOTAL O.OOE+OO 
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Radio nuclide 

Plutonium 238 
Radium 226 
Thorium 228 
Thorium 230 
Thorium 232 
Uranium 235 

••• 

Table V~-l.25. !lisk Characteriza~~Ofl for Pirec~ Radia~on fro01 Soils: 
Future Land Use- Construction/Excavation Worker . ~ . . . . ' . 

Mound New Propert ---- ---~- - .. - -- ----

Exposure Chronic Toxicity Criteria Excess 
Concentration Absorbed dose Slope Factor (CSF) Lifetime 

in Soil (CAD) External Radiation Cancer Risk 
(pCi/g) (pCi/g of soiVyr) (Risk/yr per pCi/g soil) (CAD X CSF) 

1.36E+00 2.27E-Ol 2.80E-ll 6.35E-12 
1.20E+00 2.00E-Ol 1.20E-08 2.40E-09 
1.33E+00 2.22E-Ol 5.50E-10 1.22E-10 
1.46E+00 2.43E-Ol 5.40E-ll 1.31E-ll 
9.80E-Ol 1.63E-Ol 2.60E-ll 4.25E-12 
6.00E-02 l.OOE-02 2.40E-07 2.40E-09 

TOTAL 4.95E-09 

• • 
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Radionuclide 

Radon 222+daughters 

/) 

• • 
Table VI-1.26. Risk Characterization for Inhalation of Radon: 

• I • • 
1 

I I \' • ,o 

Future Land Use - Construction/Excavation Worker . ' 
-

Exposure Chronic Toxicity Criteria Excess 
~oncentration Daily Intake Slope Factor (CSF) Lifetime 

in Air (CDI) Inhalation Route Cancer Risk 
(pCi/m3) (pCi) (Risk/pCi) (CDI X CSF) 

l.SOE-01 1.25E+02 7.70E-12 9.59E-10 

l TOTAL 9.59E-10 
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Exposure 
Concentration 

inGW 

Chemical (mg/L) 

Aluminum 1.38E+Ol 
Arsenic 6.63E-02 
Barium 2.31E-Ol 
Beryllium 5.40E-04 
Bismuth 2.84E-Ol 
Cadmium 4.50E-04 
Chromium 3.09E-Ol 
Cobalt 2.07E-02 
Copper 7.81E-02 
Lead 2.73E-02 
Lithium 5.10E-02 
Manganese 7.00E+OO 
Mercury l.IOE-04 
Molybdenum 3.26E-02 
Nickel 3.94E-Ol 
Vanadium 9.64E-02 
Zinc 1.14E+OO 
2,4,6-Trinitrotoluene 7.60E-04 
1,2-DicWoroethene 4.00E-03 
Hexane l.OOE-03 
TricWoroethene 2.12E-03 

,. 

Table VI-1.27. Risk Characterization for Groundwater Ingestion: 
· · Future Lmd Use - Off~slte Resident (Adult) · 

··------·-·· --- --· 
Noncarcinogen Carcinogen 

Chronic Toxicity Criteria Chronic Toxicity Criteria Excess 
paily Intake RfD-C(a) HQ Daily Intake Slope Factor (CSF): Lifetime 

(CD I) Oral Route Effects (CDI) Oral Route Cancer Risk 
(_mglkg-day) (mJtlkg-day) {CDIIRfm (mglkg-day) (mJtlkg-davY1 {CDI xCSF) 

3.78E-Ol -- NA 1.62E-Ol -- NA 
1.82E-03 3.00E-04 6.05E+OO 7.78E-04 UOE+OO l.l7E-03 
6.33E-03 7.00E-02 9.04E-02 2.71E-03 -- NA 
1.48E-05 S.OOE-03 2.96E-03 6.34E-06 4.30E+OO 2.73E-05 
7.78E-03 -- NA 3.33E-03 -- NA 
1.23E-05 S.OOE-04 2.47E-02 5.28E-06 -- NA 
8.47E-03 S.OOE-03 1.69E+OO 3.63E-03 -- NA 
5.67E-04 -- NA 2.43E-04 -- NA 
2.14E-03 3.70E-02 5.78E-02 9.17E-04 -- NA 
7.48E-04 -- NA 3.21E-04 -- NA 
1.40E-03 -- NA 5.99E-04 -- NA 
1.92E-Ol S.OOE-03 3.84E+Ol 8.22E-02 -- NA 
3.01E-06 3.00E-04 l.OOE-02 1.29E-06 -- NA 
8.93E-04 S.OOE-03 1.79E-Ol 3.83E-04 -- NA 
1.08E-02 2.00E-02 S.40E-Ol 4.63E-03 -- NA 
2.64E-03 7.00E-03 3.77E-01 1.13E-03 . - NA 
3.12E-02 3.00E-01 1.04E-01 1.34E-02 -- NA 
2.08E-05 S.OOE-04 4.16E-02 8.92E-06 3.00E-02 2.68E-07 
l.IOE-04 3.00E-03 3.65E-02 4.70E-05 -- NA 
2.74E-OS 6.00E-02 4.S7E-04 1.17E-05 -- NA 
5.81E-05 -- NA 2.49E-05 l.IOE-02 2.74E-07 

TOTAL 4.76E+01 TOTAL 1.20E-03 

• • 
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T~ble ~-1.27 ~conl!nued). Risk Characterization for Groun~~ater Ingestion: 

Future Land Use - Off-site Residen* (Adult) 
MoundNewP - - - .. ---

Exposure Chronic Toxicity Criteria Excess 
Concentration Daily Intake Slope Factor (CSF): Lifetime 

inGW (CDI) Oral Route Cancer Risk 
Radionuclide (pCi/L) (pCi) (Risk/pCi) (CDI X CSF) 

Americium 241 4.70E-01 9.87E+03 2.40E-10 2.37E.06 
Plutonium 239/240 S.OOE-02 1.68E+03 2.30E-10 3.86E-07 
Radium 226 8.80E-Ol 1.85E+04 1.20E-10 2.22E-06 
Thorium 228 6.90E-Ol 1.45E+04 l.lOE-11 . 1.59E-07 
Thorium 230 7.00E-Ol 1.47E+04 1.30E-ll 1.91E-07 
Thorium 232 3.30E-Ol 6.93E+03 1.20E-ll 8.32E-08 
Tritium 1.34E+03 2.81E+07 7.15E-14 2.01E-06 
Uranium 234 l.07E+OO 2.25E+04 1.60E-ll 3.60E-07 
Uranium 235 1.60E-Ol 3.36E+03 1.60E-ll 5.38E-08 
Uranium 238 9.50E-Ol 2.00E+04 l.60E-II - 3.19E-07 

TOTAL 8.15E-06 
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Exposure 
Concentration 

inGW 
Chemical (mg/L) 

Aluminum 1.38E+Ol 
Arsenic 6.63E-02 
Barium 2.31E-Ol 
Beryllium S.40E-04 
Bismuth 2.84E-Ol 
Cadmium 4.SOE-04 
Chromium 3.09E-Ol 
Cobalt 2.07E-02 
Copper 7.81E-02 
Lead 2.73E-02 
Lithium S.lOE-02 
Manganese 7.00E+OO 
Mercury l.lOE-04 
Molybdenum 3.26E-02 
Nickel 3.94E-Ol 
Vanadium 9.64E-02 
Zinc 1.14E+OO 
2,4,6-Trinitrotoluene 7.60E-04 
1,2-Dichloroethene 4.00E-03 
Hexane l.OOE-03 
Trichloroethene 2.12E-03 

• 

Table VI-1.28. Risk Characterization for Dennal Contact with Groundwater: 
' ' · ' ' · ' ~ Land Use - OtT-site Resident (Adult) 

-·----- -·-·- --- ---
Noncarcinogen 

Chronic Toxicity Criteria Chronic 
Absorbed Dose RtD-C(a) HQ Absorbed Dose 

(CAD) Dermal Route Effects (CAD) 
(mg/kg-day) . (mg/kg-day) (CADIRID) (mg/kg-day) 

1.09E-03 -- NA 4.66E-04 
S.22E-06 1.23E-04 4.2SE-02 2.24E-06 
1.82E-OS 4.30E-03 4.23E-03 7.80E-06 
4.2SE-08 S.OSE-05 8.42E-04 1.82E-08 
2.24E-OS -- NA 9.S9E-06 
3.S4E-08 S.OOE-04 7.09E-OS l.S2E-08 
2.43E-OS l.OOE-04 2.43E-Ol 1.04E-OS 
6.S2E-07 -- NA 2.80E-07 
6.1SE-06 l.llE-02 S.S4E-04 2.64E-06 
2.1SE-06 -- NA 9.22E-07 
4.02E-06 -- NA 1.72E-06 
S.SlE-04 2.00E-04 2.76E+OO 2.36E-04 
8.66E-09 3.00E-08 2.89E-Ol 3.71E-09 
2.57E-06 1.90E-03 l.JSE-03 l.IOE-06 
3.10E-OS 5.40E-03 S.7SE-03 1.33E-OS 
7.S9E-06 7.00E-OS 1.08E-Ol 3.2SE-06 
8.98E-OS 6.00E-02 l.SOE-03 3.8SE-OS 
l.SOE-06 S.OOE-04 2.99E-03 6.41E-07 
1.02E-OS 9.00E-03 l.lJE-03 4.3SE-06 
7.78E-OS 6.00E-02 1.30E-03 3.33E-OS 
l.lOE-OS .. NA 4.69E-06 

TOTAL 3.46E+OO 

• 

Carcinogen 
Toxicity Criteria Excess 

Slope Factor (CSF): Lifetime 
Dermal Route Cancer Risk 
(mg/kg-day)'1 (CADxCSF) 

-- NA 
4.27E+OO 9.SSE-06 

-- NA 
4.30E+OO 7.84E-08 

-- NA . -- NA 

-- NA 

-- NA 

-- NA 
-- NA 
-- NA 
.. NA 
.. NA 
.. NA 
.. NA 
-- NA 
-. NA I 

3.00E-02 1.92E-08 I 

-- NA I 

.. NA 
7.30E-02 3.43E-07 

TOTAL 9.99E-06 

• 
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Chemical 
Aluminum 
Arsenic 
Barium 
'Beryllium 
Bismuth 
Cadmium 
Chromium 
Cobalt 
Copper 
Lead 
Lithium 
Manganese 
Mercury 
Molybdenum 
Nickel 
Vanadium 
Zinc 
2,4 6-Trinitrotoluene 
1,2-Dichloroethene 
Hexane 
Trichloroethene 

Exposure 
Concentration 

in OW 
(mg/L) 

1.38E+OJ 
6.63E-02 
l.31E-OJ 
MOE-04 
l.84E-OI 
4.SOE-04 
3.09E.Ol 
2.07E-Q2 
7.8JE.02 
2.73E-Ol 
S.JOE-02 
7.00E+OO 
I.IOE-Q4 
3.26£-02 
3.94£.01 
9.64E-02 
l.I4E+OO 
7.60E-04 
4.00E-03 
l.OOE-03 
2.12E-03 

• • 
Table VJ-1.19. Risk Characterization for Inhalation ofVolatUes (groundwater): 

Future Land Use • Olf-slte Resident (Adult) · 
-·-·-·---- ·-·"' --- --. 
Noncarcinogen Carcinogen 

Chronic Toxicity Criteria Chronic Toxicity Criteria Excess 
Daily Intake RfD.C(a) HQ Daily Intake Slope Factor (CSF): Lifetime 

(CD I) Inhalation Route Effects (CDI) Inhalation Route Cancer Risk 
(mglkg-day) (mglkg-day) (CDliRID} (mglkg-day) (mglkg-day)'1 (CDI xCSF) 

O.OOE+OO -- NA O.OOE+OO -- NA 
O.OOE+OO .. NA O.OOE+OO S.OOE+Ol NA 
O.OOE+OO l.43E·04 NA O.OOE+OO -. NA 
O.OOE+OO -. NA O.OOE+OO 8.40E+OO NA 
O.OOE+OO -- NA O.OOE+OO .. NA 
O.OOE+OO .. NA O.OOE+OO .. NA 
O.OOE+OO .. NA O.OOE+OO 4.10E+OI NA 
O.OOE+OO . - NA O.OOE+OO .. NA 
O.OOE+OO .. NA O.OOE+OO -- NA 
O.OOE+OO . - NA O.OOE+OO .. NA 
O.OOE+OO . . NA O.OOE+OO .. NA 
O.OOE+OO 1.43E·OS NA O.OOE+OO .. NA 
O.OOE+OO 8.S7E-OS NA O.OOE+OO .. NA 
O.OOE+OO . . NA O.OOE+OO .. NA 
O.OOE+OO . . NA O.OOE+OO .. NA 
O.OOE+OO -. NA O.OOE+OO -- NA 
O.OOE+OO .. NA O.OOE+OO . - NA 
U6E-OS -- NA 6.69E-06 -- NA 
8.22E-QS -. NA 3.S2E-QS -- NA 
l.OSE-QS S.71E-o2 3.60E-Q4 8.81E-06 -- NA 
4.36E-OS -- NA 1.87E-OS 6.00E-03 l.l2E.07 

TOTAL 3.60E-04 TOTAL l.llE-07 
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Exposure 
~oncentration 

inGW 

Chemical (mg/L) 

Aluminum I.38E+Ol 
Arsenic 6.63E-02 
Barium 2.31E-01 

!Beryllium S.40E-04 
Bismuth 2.84E-Ol 
Cadmium 4.SOE-04 
Chromium 3.09E-01 
Cobalt 2.07E-02 
Copper 7.81E-02 
Lead 2.73E-02 
Lithium S.10E-02 
Manganese 7.00E+OO 
Mercury I.IOE-04 
Molybdenum 3.26E-02 
Nickel 3.94E-OI 
Vanadium 9.64E-02 
Zinc 1.14E+OO 
2,4,6-Trinitrotoluene 7.60E-04 
1,2-Dichloroethene 4.00E-03 
Hexane l.OOE-03 
Trichloroethene 2.12E-03 

• 

Table VI-1.30. Risk Characterization for Groundwater Ingestion: 
' ' Fu~ Land Use - OfT-site Resident (6.ud) 

··- - -. -- --
Noncarcinogen Carcinogen 

Chronic Toxicity Criteria Chronic Toxicity Criteria Excess 
Daily Intake RID-C(a) HQ Daily Intake Slope Factor (CSF): Lifetime 

(CD!) Oral Route Effects (CD!) Oral Route Cancer Risk 
(mglkg-day) (mg/kg-day) (CDI/RfD) (mg/kg-day) (mwkl!:-davY1 (CDI xCSf) 

8.82E-01 .. NA 7.S6E-02 . . NA I 

4.24E-03 3.00E-04 1.41E+01 3.63E-04 l.SOE+OO SASE-04 ! 

1.48E-02 7.00E-02 2.11E-Ol 1.27E-03 -- NA 
3.4SE-OS S.OOE-03 6.90E-03 2.96E-06 4.30E+OO 1.27E-OS 
1.82E-02 .. NA l.S6E-03 -. NA 
2.88E-OS S.OOE-04 S.7SE-02 2.47E-06 -- NA 
1.98E-02 S.OOE-03 3.9SE+OO 1.69E-03 -- NA 
1.32E-03 -. NA 1.13E-04 -. NA 
4.99E-03 3.70E-02 1.3SE-01 4.28E-04 -- NA 
1.7SE-03 -- NA l.SOE-04 -- NA 
3.26E-03 .. NA 2.79E-04 -- NA 
4.47E-OI S.OOE-03 8.9SE+OI 3.84E-02 -- NA 
7.03E-06 3.00E-04 2.34E-02 6.03E-07 -. NA 
2.08E-03 S.OOE-03 4.17E-OI 1.79E-04 -. NA 
2.S2E-02 2.00E-02 1.26E+OO 2.16E-03 -- NA 
6.16E-03 7.00E-03 8.80E-Ol 5.28E-04 -- NA 
7.29E-02 3.00E-01 2.43E-OI 6.2SE-03 -- NA 

4.86E-OS S.OOE-04 9.72E-02 4.16E-06 3.00E-02 1.2SE-07 
2.56E-04 3.00E-03 8.S2E-02 2.19E-OS -- NA 

6.39E-OS 6.00E-02 1.07E-03 S.48E-06 -. NA 
1.36E-04 -- NA 1.16E-OS I.IOE-02 1.28E-07 

T~ 1.11E+02 TOTAL S.SSE-04 

• • 
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T~ble Yf-1.~0 (continued). Risk p~arac.erizafion for ~roun4l'fater ~gestio~: 

Future Land Use- Off-site Residen• (C~ild) 
MoundNewP ---- -- - ~ - . - .. - - -

Exposure Chronic Toxicity Criteria Excess 
Concentration Daily Intake Slope Factor (CSF): Lifetime 

inGW (COl) Oral Route Cancer Risk 
Radionuclide (pCiiL) (Q_Ci} @!sk/pCi) (COl X CSF} 

Americium 241 4.70E..Ol 9.87E+02 2.40E-IO 2.37E-07 
Plutonium 239/240 8.00E..02 1.68E+02 2.30E-10 3.86E-08 
Radium226 8.80E..Ol 1.85E+03 1.20E-10 2.22E-07 
Thorium 228 6.90E..Ol 1.45E+03 l.IOE-11 ' 1.59E-08 
Thorium 230 7.00E..Ol 1.47E+03 1.30E-ll l.91E-08 
Thorium 232 3.30E-Ol 6.93E+02 1.20E-ll 8.32E-09 
Tritium 1.34E+03 2.81E+06 7.15E-14 2.01E-07 
Uranium 234 l.07E+OO 2.25E+03 l.60E-ll 3.60E-08 
Uranium 235 1.60E-Ol 3.36E+02 1.60E-ll 5.38E-09 
Uranium 238 9.50E-Ol 2.00E+03 1.60E-ll 3.19E-08 

TOTAL 8.15E-07 
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Exposure 

Concentration 
inGW 

Chemical (m2/L) 

Aluminum 1.38E+OI 
Arsenic 6.63E-02 
Barium 2.3IE-OI 

I Beryllium S.40E-04 
Bismuth 2.84E-Ol 
Cadmium 4.50E-04 
Chromium 3.09E-Ol 
Cobalt 2.07E-02 
Copper 7.81E-02 
Lead 2.73E-02 
Lithium .5.10E-02 
Manganese 7.00E+OO 
Mercury l.IOE-04 
Molybdenum 3.26E-02 
Nickel 3.94E-Ol 
Vanadium 9.64E-02 
Zinc 1.14E+OO 
2,4,6-Trinitrotoluene 7.60E-04 
I ,2-Dichloroethene 4.00E-03 
Hexane I.OOE-03 
Trichloroethene 2.12E-03 

• 

Table VI-1.31. Risk Cluu-acterization for Dennal Contact with Groundwater: 
· · ' · · ' Future Land Use - Ofl'-slte Resl~~nt (chlid) 

&·-- --- ·-·· --- -- .. 
Noncarcinogen Carcinogen 

Chronic Toxicity Criteria Chronic Toxicity Criteria Excess 
Absorbed Dose RfD-C(a) HQ Absorbed Dose Slope Factor (CSF): Lifetime 

(CAD) Dennal Route Effects (CAD) Dermal Route Cancer Risk 
(mg/kg-day) (meikl!-dav) (CADIRfD) (mglkg-day) (mglkg-davr' (CADxCSF) 

1.68E-03 -- NA 1.44E-04 -- NA 
8.0SE-06 1.23E-04 6.SSE-02 6.90E-07 4.27E+OO 2.95E-06 
2.81E-05 4.30E-03 6.S3E-03 2.40E-06 -- NA 
6 . .56E-08 S.OSE-OS l.JOE-03 .5.62E-09 4.30E+OO 2.42E-08 
3.45E-05 -- NA 2.96E-06 -- NA 
5.47E-08 S.OOE-04 1.09E-04 4.68E-09 -- NA 
3.75E-05 I.OOE-04 3.75E-Ol 3.22E-06 -- NA 
I.OIE-06 -- NA 8.62E-08 -- NA 
9.49E-06 l.llE-02 8 . .55E-04 8.13E-07 -- NA 
3.32E-06 -- NA 2.84E-07 -- NA 
6.19E-06 -- NA 5.31E-07 -- NA 
8 . .50E-04 2.00E-04 4.2.5E+OO 7.29E-0.5 -- NA 
1.34E-08 3.00E-08 4.45E-OI 1.1.5E-09 -- NA 
3.96E-06 1.90E-03 2.08E-03 3.39E-07 -- NA 
4.79E-05 .5.40E-03 8.86E-03 4.10E-06 -- NA 
1.17E-05 7.00E-05 1.67E-OI I.OOE-06 -- NA 
1.38E-04 6.00E-02 2.31E-03 1.19E-OS -- NA 
2.31E-06 S.OOE-04 4.61E-03 1.98E-07 3.00E-02 .5.93E-09 
1..57E-05 9.00E-03 1.74E-03 1.34E-06 -- NA 
1.20E-04 6.00E-02 2.00E-03 1.03E-05 -- NA 
1.69E-05 -- NA 1.4.5E-06 7.30E-02 1.06E-07 

TOTAL .5.33E+OO TOTAL 3.08E-06 

• • 
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Exposure 

Concentration 
inGW 

Chemical (_m_g!L) 
Aluminum 1.38E+Ol 
Arsenic 6.63E-02 
Barium 2.31E-Ol 

!Beryllium S.40E-04 
Bismuth 2.84E-Ol 
Cadmium 4.SOE-04 
Chromium 3.09E-Ol 
Cobalt 2.07E-02 
Copper 7.81E-02 
Lead 2.73E-02 
Lithium S.IOE-02 
Mnngnnesc 7.00Et00 
Mercury I.IOE-04 
Molybdenum 3.26E-02 
Nickel 3.94E-Ol 
Vanadium 9.64E-02 
Zinc 1.14E+OO 
2,4,6-Trinitrotoluene 7.60E..04 
1,2-Dichloroethene 4.00E..03 
Hexane l.OOE-03 
Trichloroethene 2.12E..03 

• • 
rable VI-1.32. Risk Chara~rizaCion for ~Cion ofVolatnes (groun~water): 

Future Land Use - OfT-site Resident (Chlld) 
-------- - --- ---

Noncarcinogen Carcinogen 
Chronic Toxicity Criteria Chronic Toxicity Criteria Excess 

Daily Intake RID-C(a) HQ Daily Intake Slope Factor (CSF): Lifetime 
(CDI) Inhalation Route Effects (CD I) Inhalation Route Cancer Risk 

(_m_g/l(g-da_y) (mglkg-day) (CDI/RfD) (mltfkg-day) (mglkg-dayr1 (CDI xCSF) 
O.OOE+OO -· NA O.OOE+OO .. NA 
O.OOE+OO .. NA O.OOE+OO S.OOE+OI NA 
O.OOE+OO 1.43E..04 NA O.OOE~OO .. NA 
O.OOE+OO .. NA O.OOE+OO 11.40E·tOO· NA 
O.OOE+OO .. NA O.OOE+OO -- NA 
O.OOE+OO -. NA O.OOE+OO -- NA 
O.OOE+OO .. NA O.OOE+OO 4.10E+Ol NA 
O.OOE+OO .. NA O.OOE+OO -- NA 
O.OOE+OO .. NA O.OOE+OO -- NA 
O.OOE+OO .. NA O.OOE+OO . . NA 
O.OOE+OO . . NA O.OOE+OO .. NA 
O.OOE+OO 1.43E-OS NA O.OOEtOO .. NA 
O.OOEtOO 8.S7E-OS NA O.OOEtOO .. NA 
O.OOE+OO . . NA O.OOE+OO .. NA 
O.OOE+OO .. NA O.OOE+OO .. NA 
O.OOE+OO . . NA O.OOE+OO .. NA 
O.OOE+OO . . NA O.OOE+OO .. NA 
7.29E..OS -. NA 6.2SE-06 .. NA 
3.84E..04 . . NA 3.29E-OS .. NA 
9.S9E..OS S.71E..02 1.68E-03 8.22E..06 .. NA 
2.03E..04 -- NA 1.74E..OS 6.00E..03 l.OSE-07 

TOTAL 1.68E..03 TOTAL l.OSE-07 
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Background 
Concentralion 

in Soil 
Chemical (mg/kg) 
Antimony 4.50B-Ol 
Arsenic 8.60E+OO 
Bismuth 3.90E+Ol 
Cadmium 2.10E+OO 
Cerium O.ClOE+OO 
Lead 4.80E-Hil 
Manganese 1.408+03 
Mercury I.SOE-01 
Neodymium O.OOE+OO 
Selenium 5.90E-01 
Thallium 4.60E-01 
Tin 2.00E+OJ 
Vnnudium 2.SOE+OJ 
Zinc J.40E+02 
alpha-Chlordane 1.90E-03 
Acennphthylene O.OOE+OO 
Anthracene O.OOE+OO 
Benzo(a)anthracene O.OOE+OO 
Benzo(a)pyn:ne O.OOE+OO 
Benzo(b)tluoranthene 0.008+00 
Benzo(p;,h,i)!lerylene O.OOE+OO 
Benzo(k)tluoranthene 0.008+00 
Benzoic Acid O.OOE+OO 
Carbazole O.OOE+OO 
Chrysene 0.008+00 
Di-n-butylphthalate O.OOE+OO 
Dibenzo( a.h )anthracene O.OOE+OO 
Auomnthene 0.008+00 
Auorene O.OOE+OO 
lndeno( 1,2,3-<:,d )pyrene O.OOE+OO 
Phenanthrene 0.008+00 
Pyrene O.OOE+OO 
Bis(2-Ethylbexyl)phthalate O.OOE+OO 
Acetone O.OOE+OO 
Methylene Chloride O.OOE+OO 

Table Vl-1.33. Background Rbk Olaracterizatlon for Solllo,gestion: 
Current Land Use - T~asser (Adolesc:ent) 

...... --...- .... ,.,.,. .... -~.-· !J 

Noncarcinogens Carcinogens 
Chronic Toxicity Criteria Chronic Toxicity Criteria &cess 

Daily Intake RID-C(a) HQ Daily Intake Slope Factor (CSF} Lifetime 
(CD I) Oral Route Effects (CDO Oral Route Cancer Risk 

{mg/kg-day) (mglkg-day) (CDIIRID) (mglkg-day) (mglkg-day)"' .. JCOI xCSF) 
1.28E-07 4.00E-04 3.21E-04 !.47E-08 .. NA 
2.45&06 J.OOB-04 8.178-03 2.80E-07 1.75E+OO 4.90E-07 
1.1 JE-05 . . NA 1.27E-06 .. NA 
5.98E-07 I.OOE-03 5.98E-04 6.84E-08 .. NA 
0.008+00 . . NA O.OOE+OO .. NA 
1.37E-05 .. NA 1.568-06 .. NA 
3.998-04 J.40E-Ol 2.85E-03 4.56E-05 .. NA 
4.278-08 3.00E-04 1.42E-04 4.88E-09 .. NA 
O.OOE+OO . . NA O.OOE+OO .. NA 
!.68E-07 S.OOE-03 3.36E-05 1.92E-08 -. NA 
l.JIE-07 8.00E-OS 1.64E-03 1.508-08 .. NA 
5.70E-06 .. NA 6.51E-07 .. NA 
7.128-06 7.00E-OJ 1.028-03 8.148-07 .. NA 

• 3.99E-OS J.OOE-01 1.3JE-04 4.S6E-06 .. NA 
S.41E-IO -- NA 6.19E-II .. NA 
O.OOE+OO 3.00E-02 NA O.OOE+OO .. NA 

• O.OOE+OO 3.00E-Ol NA O.OOE+OO .. NA 
O.OOE+OO 3.00E-02 NA O.OOE+OO 7.30E-01 NA 
O.OOE+OO 3.008-02 NA O.OOE+OO 7.30E+OO NA 
O.OOE+OO 3.00E-02 NA O.OOE+OO 7.30E-Ol NA 
O.OOE+OO 3.00E-02 NA O.OOE+OO .. NA 
O.OOE+OO J.OOE-02 NA O.OOE+OO 7.30E-02 NA 
O.OOE+OO 4.00E+OO NA O.OOE+OO . - NA 
O.OOE+OO .. NA O.OOE+OO 2.008·02 NA 
O.OOE+OO 3.00E-02 NA O.OOE+OO 7.308-03 NA 
O.OOE+OO l.OOE-01 NA O.OOE+OO -- NA 
O.OOE+OO 3.00E-02 NA O.OOE+OO 7.308+00 NA 
O.OOE+OO 4.00E-02 NA O.OOE+OO .. NA 
O.OOE+OO 4.00E-02 NA 0.008+00 .. NA 
O.OOE+OO 3.00E-02 NA O.OOE+OO 7.30E-OI NA 
O.OOE+OO 3.008-02 NA O.OOE+OO .. NA 
0.008+00 3.008-02 NA O.OOE+OO .. NA 
0.008+00 2.008-02 NA O.OOE+OO 1.408-02 NA 
O.OOE+OO l.OOE-01 NA O.OOE+OO .. NA 
O.OOE+OO 6.00E-02 NA 0.008+00 7.50E-03 NA 

TOTAL 1.498-02 TOTAL 4.90E-07 

• • 
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Radionuclide 

Plutonium 238 
Radium 226 
Thorium 228 
Thorium230 
Thorium 232 
Uranium 235 

• • 
Table YJ-1.~3 (confinued). Jjackground ~tt Characterizatjon for Soil Ingestion: 

Current Land Us~ - Trespasser (Adolescent) 
MoundNewP ~ 

Background Chronic Toxicity Criteria Excess 
Concentration Daily Intake Slope Factor (CSF) Lifetime 

in Soil (CDI) Oral Route Cancer Risk 
(pCi/g) (pCi) (RisklpCi) (CDI X CSF) 

1.30E-Ol 5.41E+00 2.20E-IO 1.19E-09 
2.00E+00 8.32E+Ol 1.20E-IO 9.98E-09 
l.SOE+OO 6.24E+Ol l.lOE-11 6.86E-10 
l.90E+00 7.90E+Ol 1.30E-ll l.03E-09 
l.40E+00 5.82E+Ol l.20E-ll 6.99E-10 
l.IOE-01 4.58E+00 1.60E-ll 7.32E-Il 

TOTAL 1.37E-08 
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Chemical 
Antimony 
Ar.;enic 
Bismuth 
Cadmium 
Cerium 
Lead 
Martg_anese 
Mercury 
Neodymium 
Selenium 
Thallium 
Tin 
Vanadium 
Zinc 
alpha-Chlordane 
Acenaphthylene 
Anthracene 
Benz<>{a)anthracene 
Ben~a)pyrene 

Benzo(b )fluoranthene 
Benzo{g,h,i)oervlene 
Benzo(k)nuoranthene 
Benzoic Acid 
Carbazole 
Chrysene 
Di-n-butylphthalate 
Dibenzo(a,h)anthracene 
Auoranthene 
Auorene 
lndeno( I ,2,3-c,d2J>yrene 
Phenanthrene 
Pyrene 
Bis(2-Ethvlhexyl)phthalate 
Acetone 
Methylene Chloride 

Table VI-1.34. Background Risk Characterization for Dermal Contact with Soil: 
· ' . Current Land Use • Trespasser (Adolescent) 

.. --~---- .. ~- .......... -·. 
Noncarcino~ens Carcino~ens 

Background Toxicity Criteria Toxicity Criteria E>tcess I 

Concentration Absorbed Dose RID-C(a) HQ Absorbed Dose Slope Factor (CSF) Lifetime 
in Soil (AD) Dermal Route Effects (AD) Dermal Route Cancer Risk 

(mg/kg) (mg/kg-day) (mg!kg-day) (AD/RID) (mg/kg-day) (mg/kg-day)-1 (AD x CSF) 

4.50E-OI 5.90E-08 S.OOE-06 7.37E-03 6.74E-09 .. NA 
8.60F.+OO I. 13E-06 I.23E-04 9.16E-03 1.29E-07 4.27E+OO 5.50E-07 
3.90E+OI S.IIE-06 .. NA 5.84E-07 ·- NA 
2.10E+00 2.75E-07 I.OOE-05 2.75E-02 3.15E-08 ·- NA 
O.OOE+OO O.OOE+OO . . NA O.OOE+OO .. NA 
4.80E+01 6.29E-06 . . NA 7.19E-07 .. NA 
1.40E+03 1.83E-04 1.40E-Ol 1.31E-03 2.10E-05 .. NA 
1.50E-OI 1.97E-08 3.00E-08 6.55E-OJ 2.25E-09 .. NA 

O.OOE+OO O.OOE+OO . . NA O.OOE+OO .. NA 
5.90E-Ol 7.73E-08 2.20E-03 3.52E-05 8.84E-09 .. NA 
4.60E-Ol 6.03E-08 1.20E-05 5.02E-03 6.89E-09 .. NA 
2.00E+Ol 2.62E-06 .. NA 3.00E-07 -· NA 
2.50E+01 3.28E-06 7.00E-05 4.68E-02 3.74E-07 .. NA 
1.40E+02 1.83E-05 6.00E-02 3.06E-04 2.10E-06 .. NA 
1.90E-03 2.49E-09 . . NA 2.85E-IO .. NA 
O.OOE+OO O.OOE+OO 9.30E-03 NA O.OOE+OO .. NA 
O.OOE+OO O.OOE+OO 2.28E-Ol NA O.OOE+OO .. NA 
O.OOE+OO O.OOE+OO J.OOE-02 NA O.OOE+OO 7.30E-OI NA 
O.OOE+OO O.OOE+OO 9.30E-03 NA O.OOE+OO 2.35E+01 NA 
O.OOE+OO O.OOE+OO 9.30E-03 NA O.OOE+OO 2.35E+OO NA I 

O.OOE+OO O.OOE+OO 9.30E-03 NA O.OOE+OO . . NA 
O.OOE+OO O.OOE+OO 9.30E-03 NA O.OOE+OO 2.35E-OI NA 
O.OOE+OO O.OOE+OO 4.00E+OO NA O.OOE+OO .. NA 
O.OOE+OO O.OOE+OO -· NA O.OOE+OO 2.00E-02 NA 
O.OOE+OO O.OOE+OO 9.30E-03 NA O.OOE+OO 2.35E-02 NA 
O.OOE+OO O.OOE+OO I.OOE-01 NA O.OOE+OO .. NA 
O.OOE+OO O.OOE+OO J.OOE-02 NA O.OOE+OO 7.30E+00 NA 
O.OOE+OO O.OOE+OO 1.24E-02 NA O.OOE+OO .. NA 
O.OOE+OO O.OOE+OO 4.00E-02 NA O.OOE+OO . - NA 
O.OOE+OO O.OOE+OO 9.30E-03 NA O.OOE+OO 2.35E+00 NA 
O.OOE+OO O.OOE+OO 2.19E-02 NA O.OOE+OO .. NA 
O.OOE+OO O.OOE+OO 9.30E-03 NA O.OOE+OO .. NA 
O.OOE+OO O.OOE+OO 3.80E-03 NA O.OOE+OO 7.37E-02 NA 
O.OOE+OO O.OOE+OO 8.30E-02 NA O.OOE+OO .. NA 
O.OOE+OO O.OOE+OO 5.70E-02 NA O.OOE+OO 7.89E-03 NA 

TOTAL 7.53E-Ol TOTAL S.SOE-07 

• • 
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• 
Background 

Concentration 
in Air 

Chemical (mg/m3) 

Antimony 9.72E-11 
Arsenic 1.86E-09 
Bismuth 8.42E-09 
Cadmium 4.54E-10 
Cerium O.OOE+OO 
Lead 1.04E-08 
Manganese 3.02E-07 
Mercury 3.24E-Il 
Neodymium O.OOE+OO 
Selenium 1.27E-10 
Thallium 9.94E-Il 
Tin 4.32E-09 
Vanadium 5.40E-09 
Zinc 3.02E-08 
alpha-Chlordane 4.10E-13 
Acenaphthvlene O.OOE+OO 
Anthracene O.OOE+OO 
Benzo(a)anthracene O.OOE+OO 
Benzo(a)pyrene O.OOE+OO 
Benzo(b )fluoranthene O.OOE+OO 
Benzo(~t,h,i)pervlene O.OOE+OO 
Benzo(k)fluoranthene O.OOE+OO 
Benzoic Acid O.OOE+OO 
Carbazole O.OOE+OO 
Chrysene O.OOE+OO 
Di-n-butylphthalate O.OOE+OO 
Dibenzo(a,h)anthracene O.OOE+OO 
Fluoranthene O.OOE+OO 
Fluorene O.OOE+OO 
lndeno( I ,2,3-c,d)pyrene O.OOE+OO 
Phenanthrene O.OOE+OO 

IPvrene O.OOE+OO 
Bis(2-Ethylhexyl)phthalate O.OOE+OO 
Acetone O.OOE+OO 
Methylene Chloride O.OOE+OO 

• • 
Table VI-1.35. Background Risk Characterization for Inhalation of Dust: 

Current Land' Use • Trespasser (Adolescent) 
.. ..- .. v-••- .,,"'.., ... • ·~-·~ 

Noncarcinogens Carcino~tens 

Chronic Toxicity Criteria Chronic Toxicity Criteria Excess 
Daily Intake RfD-C(a) HQ Daily Intake Slope Factor (CSF) Lifetime 

(CDI) Inhalation Route Effects (CDI) Inhalation Route Cancer Risk 
(mg/kg-day) (mg/kg-day) (CDURfD) (mg/kg-day) (mg/kg-day)' 1 (CDI X CSF) 

9.19E-13 . . NA I.OSE-13 .. NA 
1.76E-ll .. NA 2.01E-12 5.00E+01 I.OOE-10 
7.97E-ll -- NA 9.11E-12 -- NA 
4.29E-12 -- NA 4.90E-13 -- NA 
O.OOE+OO -- NA O.OOE+OO -- NA 
9.81E-ll -- NA 1.12E-ll -- NA 
2.86E-09 1.43E-05 2.00E-04 3.27E-10 -- NA 
3.06E-13 8.57E-05 3.58E-09 3.50E-14 -- NA 
O.OOE+OO -- NA O.OOE+OO -- NA 
1.21E-12 -- NA 1.38E-13 -- NA 
9.40E-13 -- NA 1.07E-13 -- NA 
4.09E-II -- NA 4.67E-12 -- NA 
S.IIE-11 .. NA S.84E-12 -- NA 
2.86E-10 -- NA 3.27E-ll -- NA 
3.88E-IS -· NA 4.44E-16 -- NA 
O.OOE+OO -- NA O.OOE+OO -- NA 
O.OOE+OO -- NA O.OOE+OO -- NA 
O.OOE+OO -- NA O.OOE+OO -- NA 
O.OOE+OO -- NA O.OOE+OO -- NA 
O.OOE+OO -- NA O.OOE+OO -- NA 
O.OOE+OO -- NA O.OOE+OO -- NA 
O.OOE+OO -- NA O.OOE+OO -- NA 
O.OOE+OO -- NA O.OOE+OO -- NA 
O.OOE+OO -- NA O.OOE+OO -- NA 
O.OOE+OO -- NA O.OOE+OO -- NA ' 

O.OOE+OO -- NA O.OOE+OO -- NA 
O.OOE+OO -- NA O.OOE+OO -- NA 
O.OOE+OO -- NA O.OOE+OO -- NA 
O.OOE+OO -- NA O.OOE+OO -- NA 
O.OOE+OO -- NA O.OOE+OO -- NA 
O.OOE+OO -- NA O.OOE+OO -- NA 
O.OOE+OO -- NA O.OOE+OO -- NA 
O.OOE+OO -- NA O.OOE+OO -- NA 
O.OOE+OO -- NA O.OOE+OO -- NA 
O.OOE+OO 8.57E-OI NA O.OOE+OO -- NA 

TOTAL 2.00E-04 TOTAL I.OOE-10 
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Table VI-1.~5 (continued). Backgrou~d Ri* ~har~cterization for J!'halatio~ of Dus~: 
Current Land Use - Trespasser (Adolescen') 

Mound New Prooert - -- -- -

Background Chronic Toxicity Criteria Excess 
Concentration Daily Intake Slope Factor (CSF) Lifetime 

in Air (CDI) Inhalation Route Cancer Risk 
Radionuclide (pCi/m3

) (pCi) (Risk/pCi) (CDI X CSF) 

Plutonium 238 2.81E-08 3.88E-05 3.90E-08 l.SlE-12 
Radium 226 4.32E-07 5.97E-04 3.00E-09 1.79E-12 
Thorium 228 3.24E-07 4.47E-04 7.70E-08 3.45E-11 
Thorium 230 4.10E-07 5 67E-04 2.90E-08 1.64E-11 
Thorium 232 3.02E-07 4.18E-04 2.80E-08 1.17E-II 
Uranium 235 2.38E-08 3.28E-05 2.50E-08 8.20E-13 

TOTAL 6.67E-11 

• • 
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• 
Background 

Concentration 
in Air 

Chemical (mwm3
) 

Antimony O.OOE+OO 
Arsenic O.OOE+OO 
Bismuth O.OOE+OO 
Cadmium O.OOE+OO 
Cerium O.OOF.+OO 
Lead O.OOE+OO 
Manganese O.OOE+OO 
Mercury O.OOE+OO 
Neodymium O.OOE+OO 
Selenium O.OOE+OO 
Thallium O.OOE+OO 
Tin O.OOE+OO 
Vanadium O.OOE+OO 
Zinc O.OOE+OO 
nlpha-Chlurdane O.OOE+OO 
Acenuphthylcne O.OOE+OO 
Anthruccnc O.(Kll\+00 
llcnt.n( ulumhruccnc O.IKlli+(l(l 
lknw( a )pyreue O.OOH+OO 
Henzo(b )fluoranthene O.OOE+OO 
Ben;r.o(g.h,i)perylene O.OOE+OO 
Benzo(k)fluornnthene O.OOE+OO 
Benzoic Acid O.OOE+OO 
Carbazole O.OOE+OO 
Chrysene O.OOE+OO 
Di-n-butylphthalnte O.OOE+OO 
Dibenzo(a,h)anlhracene O.OOE+OO 
Auoranlhene O.OOE+OO 
Auorene O.OOE+OO 
lndeno( I ,2,3-c,d)pyrene O.OOE+OO 
Phenanthrene O.OOE+OO 
Pyrene O.OOE+OO 
Bis(2-Ethylhexyl)phthalate O.OOE+OO 
Acetone O.OOE+OO 
Methylene Chloride O.OOE+OO 

• 
Table VI-1.36. Background Risk Char~.eteriution for Inhalation ofVapon; 

Cnrrent La~d Use - Trespasser (Adolescent) 
................... -~"""··· • ·"':1"_...."' •J 

Noncarcinogens 
Chronic Toxicity Criteria Chronic 

Daily Intake RID·C(a) HQ Daily Intake 
(CD() Inhalation Route Effects (COl) 

(mJV'kg-day) (mWkR·day) (CDIJRfD) (m!V'kl!·day) 
O.OOE+OO -· NA O.OOE+OO 
O.OOE+OO . - NA O.OOE+OO 
O.OOE+OO . . NA O.OOE+OO 
O.OOE+OO . . NA O.OOE+OO 
O.OOE+OO .. NA O.OOE+OO 
O.OOE+OO . . NA O.OOE+OO 
O.OOE+OO 1.43E·05 NA O.OOE+OO 
O.OOE+OO 8.57E·05 NA O.OOE+OO 
O.OOE+OO -. NA O.OOE+OO 
O.OOE+OO -- NA O.OOE+OO 
O.OOE+OO -- NA O.OOE+OO 
O.OOE+OO -. NA O.OOE+OO 
O.OOE+OO ·- NA O.OOE+OO 
O.OOE+OO -. NA O.OOE+OO 
O.OOE+OO -- NA O.OOE+OO 
O.OOE+OO .. NA O.OOE+OO 
O.OOE+IJO .. NA O.OOE+IXl 
O.OOH+IJO . - NA O.IKlli+IKl 
O.OOE+IJO .. NA O.OOE+IXI 
O.OOE+OO ·- NA O.OOE+OO 
O.OOE+OO ·- NA O.OOE+OO 
O.OOE+OO .. NA O.OOE+OO 
O.OOE+OO .. NA O.OOE+OO 
O.OOE+OO . . NA O.OOE+OO 
O.OOE+OO .. NA O.OOE+OO 
O.OOE+OO .. NA O.OOE+OO 
O.OOE+OO .. NA O.OOE+OO 
O.OOE+OO .. NA O.OOE+OO 
O.OOE+OO .. NA O.OOE+OO 
O.OOE+OO .. NA O.OOE+OO 
O.OOE+OO . - NA O.OOE+OO 
O.OOE+OO -- NA O.OOE+OO 
O.OOE+OO -- NA O.OOE+OO 
O.OOE+OO .. NA O.OOE+OO 
O.OOE+OO 8.57E-Ol NA O.OOE+OO 

TOTAL O.OOE+OO 

• 
Carcino11ims 

Toxicity Criteria Excess 
Slope Factor (CSF) Lifetime 

Inhalation Route Cancer Risk 
(mJV'kg-davr' (CDI xCSFJ 

.. NA 
5.00E+OI NA 

-. NA 
.. NA 
·- NA 
. NA 
. - NA 
. - NA 
.. NA 
.. NA 
-. NA 
.. NA 
.. NA 
.. NA 
.. NA 
.. NA 
.. NA 
.. NA 
.. NA 
.. NA 
.. NA 
.. NA 
-· NA 
.. NA 
.. NA 
.. NA 
. . NA 
-. NA 
. . NA 
. . NA 
.. NA 
.. NA 
.. NA 
. - NA 
.. NA 

TOTAL O.OOE+OO 
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Radionuclide 

Plutonium 238 
Radium 226 
Thorium 228 
Thorium 230 
Thorium 232 
Uranium 235 

• 

TabJe Vl-1.37. IJacJcground Risk Charac~erization for Direc~ Radiatio~ fro~ Soils: 
Current Land Use - Trespasser (Adolescent) 

Mound New Prooert 
Background Chronic Toxicity Criteria Excess 

Concentration Absorbed dose Slope Factor (CSF) Lifetime 
in Soil (CAD) External Radiation Cancer Risk 
(pCi/g) (pCi/g of soiVyr) (Risk/yr per pCi/g soil) (CAD X CSF) 

1.30E-Ol 1.73E-01 2.80E-11 4.85E-12 
2.00E+00 2.67E+00 1.20E-08 3.20E-08 
l.SOE+OO 2.00E+00 S.SOE-10 l.IOE-09 
1.90E+00 2.53E+00 5.40E-10 1.37E-09 
1.40E+00 l.87E+00 2.60E-ll 4.85E-11 
l.lOE-01 l.47E-01 2.40E-07 3.52E-08 

TOTAL 6.97E-08 

• • 
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Tab~e VI-1.38. ~ac~groun4 Risk Charac~rization for Inhalation of Radon: 

Current Land Use • Trespasser (Adolescent) 

-·-- ------------
Background Chronic Toxicity Criteria Excess 

Concentration Daily Intake Slope factor (CSF) Lifetime 
in Air (CDI) Inhalation Route Cancer Risk 

Radionuclide (pCi/m3
) (pCi) (Risk/pCi) (CDI X CSF}_ 

Radon 222+daughters 2.50E-Ol 3.45E+02 7.70E-12 2.66E-09 
TOTAL 2.66E-09 
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Chemical 

Aluminwn 

Cobalt 

Copper 

Silver 

Vanadiwn 

1,3,5-Trinitrobenzene 

1.3-Dinitrobenzene 

PETN 

ITrichloroethcne 

• 

Table VI-1.39. Background Risk Characterization for Dennal Contact with Surface Water (Seeps): 

Current Land Use - Trespaiier (Adolescent) 

Mound New Property 

Noncarcinogen Carcinogen 

Bxposw-c Chronic Toxicit}' Criteria Chronic Toxicity Criteria Excess 

Concentration Absorbed Dose RfD-C(a) HQ Absorbed Dose Slope Factor (CSF): Lifetime 

inGW {CAD) Dennal Route Eft' eelS (CAD) Dermal Route Cancer Risk 

(mg/L) {mgikg-day) (mglkg-day) (CADIRID) (mglkg-day) (mglkg-day)'' (CADxCSF) 

l.22E-Ol 3.07E-07 .. NA HIE-08 -- NA 

2.16E-03 5.44E-09 ·- NA 6.22!-10 .. NA 

3.42!-03 8.62E-09 I.IIB-02 7.77!..07 9.8SE-10 -- NA 

7.90E-04 1.99E-09 9.00B-04 2.21E-06 2.28B-IO .. NA 

1.81E-02 4.S7B-08 7.00B-OS 6.53E-04 5.22!-09 .. NA 

650E-04 3.41E-09 5.00B-05 6.95E-OS 3.97E-10 .. NA 
1.60!-04 7.13B-09 I.OOB-04 7.13B-05 8. !SE-10 .. NA 
S.OOE-04 O.OOE+OO . - NA O.OOE+OO .. NA 

6.00E-04 4.96E-08 -. NA S.67E-09 7.lOE-02 4.14E-IO 

TOTAL 7.91B-04 TOTAL 4.14E-IO 

• • 
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Background 

Concentration 
in Soil 

Chemical (m2fkg) 
Antimony 4.506-01 
Arsenic 8.60E+OO 
Bismuth 3.90E+Ol 
Cmhnium 2.10F.+OO 
Cerium O.OOE+OO 
I.CIItl 4.110li-llll 
Mtiiii/.UIICSC l.4Uii+IJJ 
Mt·r•·urv 1.~111£·01 

Nctlllymimn IIJKUitOO 
Selenium S.90B-01 
Thallium 4.60E-OI 
Tin 2.00E+OI 
Vanadium 2.50E+01 
Zinc l.40E+02 
alpha-Chlordane l.90E-03 
Acenaphthylene O.OOE+OO 
Anthracene O.OOE+OO 
Benzo(a)anthracene O.OOE+OO 
Benzo(a)pyrene O.OOE+OO 
Benzo(b)fluoranthene O.OOE+OO 
Benzo(g,h,i)perylene O.OOE+OO 
Benzo(k)fluoranthene O.OOE+OO 
Benzoic Acid O.OOE+OO 
Carbazole O.OOE+OO 
Chrysene O.OOE+OO 
Di-n-butylphthalate O.OOE+OO 
Dibenzo( a,h )anthracene O.OOE+OO 
F1uoranthene O.OOE+OO 
F1uorene O.OOE+OO 
lndeno( 1,2,3-c,d)pyrene O.OOE+OO 
Phenanthrene O.OOE+OO 
Pvrene O.OOE+OO 
Bis(2-Ethvlhexvl)phthalale O.OOE+OO 
Acetone O.OOE+OO 
Methylene Chloride O.OOE+OO 

• • 
Table VI-1.40. Background Risk Characterization Cor SoU Ingestion: 
' 'Future Land Use- Commerdalllndustrial.Worker 

~----~~- . ·- .. --- _,. .. 
Noncarcinogens Carcinogens 

Chronic Toxicity Criteria Chronic Toxicity Criteria Excess 
Daily Intake Rffi-C(a) HQ Daily Intake Slope Factor (CSF) Lifetime 

(COl) Oral Route Effects (CDI) Oral Route Cancer Risk 
(mWk:JZ-dav) (mWk:JZ-dav) (CDr/RID) (mWk:JZ·dav) (m2fk2-davr' {CDI X CSF) 
2.20E-07 4.00E-04 5.50E·04 7.86E-08 .. NA 
4.21E-06 l.OOE-04 l.40E-02 1.50E-06 1.7SE+OO 2.63E-06 
l.91E-05 -- NA 6.8lE-06 .. NA 
1.03E-06 I.OOE-03 1.03E-03 3.67E-07 "' NA 

O.OIIfi+OO . - NA O.OOF.+OO -- NA 
2.:1~E-O~ .. NA 8.39E-06 . - NA 
1\.K~Ii-04 1.401i-UI 4.119H-03 2.4~H·04 -. NA 
D4H-llll .l.Onli-04 2.4~H-04 :1.621\.0K .. NA 
ll.UOH+llO .. NA O.OOiitOO . . NA 
2.89E-07 S.OOE-03 S.77E-05 l.03E-07 .. NA 
2.25E-07 8.00E-OS 2.81E-03 8.04E-08 .. NA 
9.78E-06 .. NA 3.49E-06 . . NA 
1.22E-05 7.00E-03 1.75E-03 4.37E-06 .. NA 
6.85E-05 l.OOE-01 2.28E-04 2.45E-OS .. NA 
9.30E-IO . - NA 3.32E-10 .. NA 
O.OOE+OO J.OOE-02 NA O.OOE+OO .. NA 
O.OOE+OO J.OOE-01 NA O.OOE+OO .. NA 
O.OOE+OO J.OOE-02 NA O.OOE+OO 7.30E-Ol· NA 
O.OOE+OO 3.00E-02 NA O.OOE+OO 7.30E+OO NA 
O.OOE+OO 3.00E-02 NA O.OOE+OO 7.30E-OI NA 
O.OOE+OO J.OOE-02 NA O.OOE+OO . . NA 
O.OOE+OO 3.00E-02 NA O.OOE+OO 7.30E-02 NA 
O.OOE+OO 4.00E+OO NA O.OOE+OO .. NA 
O.OOE+OO .. NA O.OOE+OO 2.00E-02 NA 
O.OOE+OO 3.00E-02 NA O.OOE+OO 7.30E-03 NA 
O.OOE+OO I.OOE-01 NA O.OOE+OO .. NA 
O.OOE+OO J.OOE-02 NA O.OOE+OO 7.30E+OO NA 
O.OOE+OO 4.00E-02 NA O.OOE+OO .. NA 
O.OOE+OO 4.00E-02 NA O.OOE+OO .. NA 
O.OOE+OO J.OOE-02 NA O.OOE+OO 7.30E-OI NA 
O.OOE+OO 3.00E-02 NA O.OOE+OO . - NA 
O.OOE+OO 3.00E-02 NA O.OOE+OO . - NA 
O.OOE+OO 2.00E-02 NA O.OOE+OO 1.40E-02 NA 
O.OOE+OO I.OOE-01 NA O.OOE+OO .. NA 
O.OOE+OO 6.00E-02 NA O.OOE+OO 7.50E-03 NA 

TOTAL 2.S6E-02 TOTAL 2.63E-06 
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Radio nuclide 

Plutonium 238 
Radium 226 
Thorium 228 
Thorium 230 
Thorium 232 
Uranium 235 

• 

Tat>Je Y~-f.40 (co~tin~e4). Backgrou~4 JUsk Charac~erization for Soil Ingestion: 
Future Land Use- CommerciaVIndustrial Worker 
•' · I ' • i I 

Mound New Prooert 
Background Chronic Toxicity Criteria Excess 

Concentration Daily Intake Slope Factor (CSF) Lifetime 
in Soil (CDI) Oral Route Cancer Risk 

(pCi/~) (pCi) (Risk/pCi) (CDI X CSF) 

l.30E-OI 4.06E+01 2.20E-IO 8.94E-09 
2.00E+00 6.25E+02 l.20E-IO 7.50E-08 
1.50E+00 4.69E+02 l.IOE-11 5.16E-09 
1.90E+00 5.94E+02 l.30E-Il 7.72E-09 
1.40E+00 4.38E+02 1.20E-ll 5.25E-09 
I.IOE-01 3.44E+Ol 1.60E-ll 5.50E-l0 

TOTAL 1.03E-07 

• • 
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• 
Chemical 

Antimony 
Arsenic 
Bismuth 
Cadmium 
Cerium 
Lead 
Mlllli!,OIICNO 
Mcrcnry 
Ncudymium 
Selenium 
Thallium 
Tin 
Vanadium 
Zinc 
alpha-Chlordane 
Acenaphthylene 
Anthracene 
Benzo( a )anthracene 
Benzo(a)pyrene 
Benzo(b )tluoranthene 
Benzo(g,h,i)pel}'lene 
'l!enzo(k)ftuoranthene 
Benzoic Acid 
Carbazole 
Chrysene 
Di-n-butylphthalate 
Dibenzo(a,h)anthmcenc 
Fluoranthene 
Fluorene 
Indeno(l ,2,3-c,d)pyrene 
Phenanthrene 
Pyrene 
Bis(2-Ethylhexyl)phthalate 
Acetone 
Methylene Chloride 

• 
Table Vl-1.41. Background Risk Characterization fur Dermal Contact witb Soil: 

' Future Land Use· Commerdalllndu'strial Worker 

~------ -~-H- ~- ---
Noncarcinogens 

Background Toxicity Criteria 
Concentration Absorbed Dose RID..C(a) HQ Absorbed Dose 

in Soil (AD) Dermal Route Effects (AD) 
(mglkg) (mglkg-day) (mglkg-day) (ADIRID) (mglkg-day) 

4.50E-OI 2.55B-07 S.OOE-06 3.19E-02 9.12E-08 
8.60E+OO 4.88E-06 1.23£-04 3.97E-02 1.74E-06 
3.90E+OJ 2.21E-OS .. NA 7.90E-06 
2.\0E+OO 1.19E-06 I.OOE-05 1.19E-Ol 4.26E-07 
O.OOE+OO O.OOE+OO .. NA O.OOE+OO 
4.80E+Ol 2.72E-05 .. NA 9.73E-06 
1.411liHl.l 7.9~E-04 1.40H-OI S.t181i·Ol 2.841\-04 
UOI\-01 II.SW-011 l.!lllli-011 2.84li100 3.114H·OII 

O.OOE+OO O.OOE+OO .. NA O.OOE+OO 
S.90E-01 J.JSE-07 2.20E-03 l.S2E-04 1.20£-07 
4.60E-OI 2.61E-07 1.20E-OS 2.18E-02 9.32B-08 
2.00E+OJ 1.14B-OS .. NA 4.0SE-06 
2.SOE+OI 1.42E-OS 7.00B-OS 2.03E-OI S.07E-06 
1.40E+02 7.9SE-OS 6.00E-02 1.32E-03 2.84E-OS 
1.90E-03 l.OSB-08 .. NA J.SSE-09 

O.OOE+OO O.OOE+OO 9.30E-03 NA O.OOE+OO 
O.OOE+OO O.OOE+OO 2.28E-Ol NA O.OOE+OO 
O.OOE+OO O.OOE+OO l.OOE-02 NA O.OOE+OO 
O.OOE+OO O.OOE+OO 9.30E-03 NA O.OOE+OO 
O.OOE+OO O.OOE+OO 9.30B-03 NA O.OOE+OO 
O.OOE+OO O.OOE+OO 9.30E-03 NA O.OOE+OO 
O.OOE+OO O.OOE+OO 9.30B-03 NA O.OOE+OO 
O.OOE+OO O.OOE+OO 4.00E+OO NA O.OOE+OO 
O.OOE+OO O.OOE+OO . - NA O.OOE+OO 
O.OOE+OO O.OOE+OO 9.30E-03 NA O.OOE+OO 
O.OOE+OO O.OOE+OO I.OOE-01 NA O.OOE+OO 
O.OOE+OO O.OOE+OO l.OOE-02 NA O.OOE+OO 
O.OOE+OO O.OOE+OO 1.24B-02 NA O.OOE+OO 
O.OOE+OO O.OOE+OO 4.00B-02 NA O.OOE+OO 
O.OOE+OO O.OOE+OO 9.30E-03 NA O.OOE+OO 
O.OOE+OO O.OOE+OO 2J9B-02 NA O.OOE+OO 
O.OOE+OO O.OOE+OO 9.30E-03 NA O.OOE+OO 
O.OOE+OO O.OOE+OO 3.80E-03 NA O.OOE+OO 
O.OOE+OO O.OOE+OO 8.30E-02 NA O.OOE+OO 
O.OOE+OO O.OOE+OO 5.70E-02 NA O.OOE+OO 

TOTAL 3.26E+OO 

• 
Carcinogens 

Toxicity Criteria Excess 
Slope Factor (CSF) Lifetime 

Dermal Route Cancer Risk 

(mglkg-dayH (AD xCSF) 

. - NA 
4.27E+OO 7.44E-06 

' -- NA 
.. NA 
. . NA 
. . NA 
.. NA 
.. NA 
. . NA 
.. NA 

-- NA 

-- NA 
.. NA 
.. NA 
. . NA 
. - NA 
. - NA 

7.30E-OI NA 
2.35E+OI NA 
2.35E+OO NA 

-. NA 
2.35E-OI NA 

.. NA 
2.00E-02 NA 
2.35E-02 NA 

.. NA 
7.30E+OO NA 

.. NA 

.. NA 
2.35E+OO NA 

.. NA 
-- NA 

7.37E-02 NA 

-· NA 
7.89E-03 NA 

TOTAL 7.44E-06 
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Background 
Concentration 

in Air 
Chemical (mg/m3) 

Antimony 9.72E-ll 
Arsenic 1.86E-09 
Bismuth 8.42E-09 
Cadmium 4.54E-IO 
Cerium O.OOE+OO 
Lead 1.04E-08 
Manganese 3.02E-07 
Mercury 3.24E-ll 
Neodymium O.OOE+OO 
Selenium 1.27E-10 
Thallium 9.94E-II 
Tin 4.32E-09 
Vanadium 5.40E-09 
Zinc 3.02E-08 
alpha-Chlordane 4.10E-13 
Acenaphthylene O.OOE+OO 
Anthracene O.OOE+OO 
Benzo(a)anthracene O.OOE+OO 
Benzo(a)ovrene O.OOE+OO 
Benzo(b )fl uornnthene O.OOE+OO 
Benzo(g,h,i)perylene O.OOE+OO 
Benzo(k)fluornnthene O.OOE+OO 
Benzoic Acid O.OOE+OO 
Carbazole O.OOE+OO 
Chrysene O.OOE+OO 
Di-n-butylphthalate O.OOE+OO 
Dibenzo(a,h)nnthracene O.OOE+OO 
Auornnthene O.OOE+OO 
Auorene O.OOE+OO 
Indeno( 1,2,3-c,d)pyrene O.OOE+OO 
Phenanthrene O.OOE+OO 
Pyrene O.OOE+OO 
Bis(2-Ethylhexyl)phthalate O.OOE+OO 
Acetone O.OOE+OO 
Methylene Chloride O.OOE+OO 

Table VI-1.42. Background Risk Characterization Cor Inhalation of Dust: 
' · Future Land Use·. Com~ercial/lndustrial Worker 

4•&uuaa~ .. ""'"" & • ..,~l t..Y 

Noncarcinogens Carcinogens 
Chronic Toxicity Criteria Chronic Toxicity Criteria Excess 

Daily Intake RfD-C(a) HQ Daily Intake Slope Factor (CSF) Lifetime 
(CDI) Inhalation Route Effects (CDI) Inhalation Route Cancer Risk 

(m!!lkl!-dav) (mg/kg-dav) ICDURfD) (mg/kg-day) (mg/kg-day)' 1 (CDI X CSF) 

6.31E-12 . . NA 2.26E-12 .. NA 
1.21E-10 .. NA 4.31E-11 5.00E+OI 2.15E-09 
5.47E-10 . . NA 1.95E-IO .. NA 
2.95E-ll .. NA l.OSE-11 .. NA 
O.OOE+OO . . NA O.OOE+OO .. NA 
6.74E-JO .. NA 2.41E-IO .. NA 
1.96E-08 1.43E-05 1.38E-03 7.02E-09 .. NA 
2.10E-12 8.57E-05 2.46E-08 7.52E-13 .. NA 
O.OOE+OO .. NA O.OOE+OO .. NA 
8.28E-12 .. NA 2.96E-12 .. NA 
6.45E-12 . . NA 2.31E-12 .. NA 
2.81E-10 . . NA l.OOE-10 .. NA 
3.51E-10 · . . NA 1.25E-10 .. NA 
1.96E-09 . . NA 7.02E-IO .. NA 
2.67E-14 . . NA 9.52E-15 .. NA 
O.OOE+OO . . NA O.OOE+OO .. NA 
O.OOE+OO . . NA O.OOE+OO .. NA 
O.OOE+OO .. NA O.OOE+OO .. NA 
O.OOE+OO . . NA O.OOE+OO .. NA 
O.OOE+OO . . NA O.OOE+OO .. NA 
O.OOE+OO .. NA O.OOE+OO .. NA 
O.OOE+OO . . NA O.OOE+OO .. NA 
O.OOE+OO . . NA O.OOE+OO .. NA 
O.OOE+OO .. NA O.OOE+OO .. NA 
O.OOE+OO . . NA O.OOE+OO .. NA 
O.OOE+OO . . NA O.OOE+OO .. NA 
O.OOE+OO .. NA O.OOE+OO .. NA I 

O.OOE+OO .. NA O.OOE+OO .. NA 
O.OOE+OO .. NA O.OOE+OO .. NA 
O.OOE+OO . . NA O.OOE+OO .. NA 
O.OOE+OO . . NA O.OOE+OO .. NA 
O.OOE+OO . . NA O.OOE+OO .. NA 
O.OOE+OO . . NA O.OOE+OO .. NA 
O.OOE+OO . . NA O.OOE+OO .. NA I 

O.OOE+OO 8.57E-OI NA O.OOE+OO .. NA 

~ 1.38E-03 TOTAL 2.15E-09 

• • 
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TaJ>Ie V,-1.42 (continue~). B!i!ckgr9pnd Risk C~aracteriza~ion for Inhalation ofQust: 

· Future Lan4 Use· Commerciai/Indus~rial Worker 
MoundNewP 

Background Chronic Toxicity Criteria Excess 
Concentration Daily Intake Slope Factor (CSF) Lifetime 

in Air (CD I) Inhalation Route Cancer Risk 

Radionuclide (pCilm3
) (pCi) (Risk/pCi) (CDI x CSF) 

Plutonium 238 2.81E-08 1.17E-03 3.90E-08 4.54E-11 
Radium 226 4.32E-07 1.79E-02 3.00E-09 5.38E-ll 
Thorium 228 3.24E-07 l.34E-02 7.70E-08 1.04E-09 
Thorium 230 4.10E-07 1.70E-02 2.90E-08 4.94E-IO 
Thorium 232 3.02E-07 l.25E-02 2.80E-08 3.51E-10 
Uranium 235 2.38E-08 9.86E-04 2.50E-08 2.46E-II 

TOTAL 2.00E-09 
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Background 
Concentration 

in Air 
Chemical (mg/m3) 

Antimony O.OOE+OO 
Arsenic O.OOE+OO 
Bismuth O.OOE+OO 
Cadmium O.OOE+OO 
Cerium O.OOE+OO 
Lead O.OOE+OO 
Manganese O.OOE+OO 
Mercury O.OOE+OO 
Neodymium O.OOE+OO 
Selenium O.OOE+OO 
Thallium O.OOE+OO 
Tin O.OOE+OO 
Vanadium O.OOE+OO 
Zinc O.OOE+OO 
alpha-Chlordane O.OOE+OO 
Acenaphthylene O.OOE+OO 
Anthracene O.OOE+OO 
Benzo(a)anthracene O.OOE+OO 
Benzo(a)pyrene O.OOE+OO 
Benzo(b )tluoranthene O.OOE+OO 
Benzo(g,h,i)perylene O.OOE+OO 
Benzo(k)fluoranthene O.OOE+OO 
Benzoic Acid O.OOE+OO 
Carbazole O.OOE+OO 
Chrysene O.OOE+OO 
Di-n-butylphthalate O.OOE+OO 
Dibenzo( a,h )anthracene O.OOE+OO 
Fluoranthene O.OOE+OO 
Fluorene O.OOE+OO 
Indeno( I 2.3 -c.d)pyrene O.OOE+OO 
Phenanthrene O.OOE+OO 
Pyrene O.OOE+OO 
Bis(2-Ethylhexyl)phthalate O.OOE+OO 
Acetone O.OOE+OO 
Methylene Chloride O.OOE+OO 

Table Vl-1.43. Background Risk Characterization for Inhalation of Vapors 
' . ' 'Future Land Use- Commercial/Industrial Worker 

......... _ ... _ .. ~_ .. __ .... -·· 
Noncarcinogens Carcinogens 

Chronic Toxicity Criteria Chronic Toxicity Criteria Excess 
Dally Intake RfD-C(a) HQ Dally Intake Slope Factor (CSF) Lifetime 

(CD!) Inhalation Route Effects (CD!) Inhalation Route Cancer Risk 
(mg/kg-day) (mg/kg-day) (CDURfD) (mg/kg-day) (mglkg-day)"1 (CDI X CSF} 
O.OOE+OO -- NA O.OOE+OO -- NA 
O.OOE+OO -- NA O.OOE+OO S.OOE+Ol NA 
O.OOE+OO -- NA O.OOE+OO -- NA 
O.OOE+OO -- NA O.OOE+OO -· NA 
O.OOE+OO -- NA O.OOE+OO -- NA 
O.OOE+OO -- NA O.OOE+OO -· NA 

• 

O.OOE+OO 1.43E-05 NA O.OOE+OO -. NA 
O.OOE+OO 8.57E-05 NA O.OOE+OO .. NA 
O.OOE+OO -- NA O.OOE+OO -. NA 
O.OOE+OO -- NA O.OOE+OO -- NA 
O.OOE+OO -. NA O.OOE+OO -- NA 
O.OOE+OO -- NA O.OOE+OO -- NA 
O.OOE+OO -- NA O.OOE+OO -- NA 
O.OOE+OO -- NA O.OOE+OO -- NA 
O.OOE+OO -- NA O.OOE+OO ·- NA 
O.OOE+OO -- NA O.OOE+OO -- NA 
O.OOE+OO -- NA O.OOE+OO -. NA 
O.OOE+OO -- NA O.OOE+OO -- NA 
O.OOE+OO -- NA O.OOE+OO -- NA 
O.OOE+OO -- NA O.OOE+OO -- NA 
O.OOE+OO -- NA O.OOE+OO -- NA 
O.OOE+OO -- NA O.OOE+OO -- NA 
O.OOE+OO -- NA O.OOE+OO -- NA 
O.OOE+OO -- NA O.OOE+OO -- NA 
O.OOE+OO -- NA O.OOE+OO -- NA 
O.OOE+OO -- NA O.OOE+OO .. NA 
O.OOE+OO -- NA O.OOE+OO -- NA 
O.OOE+OO -- NA O.OOE+OO -. NA 
O.OOE+OO -- NA O.OOE+OO -- NA 
O.OOE+OO -- NA O.OOE+OO -- NA 
O.OOE+OO -- NA O.OOE+OO -- NA 
O.OOE+OO -- NA O.OOE+OO -- NA 
O.OOE+OO -- NA O.OOE+OO -- NA 
O.OOE+OO -- NA O.OOE+OO -- NA 
O.OOE+OO 8.57E-Ol NA O.OOE+OO -- NA 

TOTAL O.OOE+OO TOTAL ~O()f!:±QQ 

• • 



~~ 
~·., 

~r ~ 
0.? 

::.:: g 
5. ., 
[ 

0 c 
Ul 

z 
~ 

l 
·~ 
:::0 

9 
e: e. -:::1 
< 
0 

"' o. 
(IQ 

~. 
0 
::I 

:::0 
0 

! 

);> 

l] 
0 :::1 
me: 
~~ 

• 

Radionuclide 
Plutonium 238 
Radium 226 
Thorium 228 
Thorium 230 
Thorium 232 
Uranium 235 

• 
Tab'e VJ-1.44. fSac~ground Risk ~ftaracfefization for Direc~ ~adiation from Soi,s: 

Future '-'and Use • Commercial/Industrial Worker 
Mound New Prooert 

Background Chronic Toxicity Criteria 
Goncentration Absorbed dose Slope Factor (CSF) 

in Soil (CAD) External Radiation 
(pCi/g) (pCi/g of soil/yr) (Risk/yr per pCi/g soil) 

t.30E-OI 1.08E+OO 2.80E-Il 
2.00E+OO l.67E+Ol 1.20E-08 
1.50E+00 1.25E+01 5.50E-10 
l.90E+00 1.58E+Ol 5.40E-10 
1.40E+OO l.l7E+Ol 2.60E-ll 
l.IOE-01 9.17E-OI 2.40E-07 

TOTAL 

Excess 
Lifetime 

Cancer Risk 
(CAD X CSF) 

3.03E-Il 
2.00E-07 
6.88E-09 
8.55E-09 
3.03E-IO 
2.20E-07 
4.36E-07 

• 
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Table V··1.15· tJackground Risk Ch~f~~~~rization for Inhalatio11 of Radon: 
Future Land Use· Commerdalllndustrial Worker 
''' . 

Mound New Pronert -

Jlackground Chronic Toxicity Criteria Excess 
Concentration Daily Intake Slope Factor (CSF) Lifetime 

in Air (CDI) ~nhalation Route Cancer Risk 

Radionuclide (pCi/m3) (pCi) (Risk/pCi) (CDI xCSF) 

Radon 222+daugbters 2.50E-01 1.04E+04 7.70E-12 7.99E-08 
TOTAL 7.99E-08 

• • 



::Otn 
~ ::0 
;;;· ., -· .... 0 0 
::sOQ 

0~ 
:s: 
g 
::s 
0. 

3! 
~ 

s 
z 
(11 

~ 

I 
::0 a 
e: a 
S' 
~ 
"' ~· 
6· 
::s 
::0 .g 
g 

> 
'1:1"0 
dll?il 
(11 iS. 
tTl -· I >< 
~tTl 

• 
Background 

Concentration 
in Soil 

Chemical (mWJ<g) 

Antimony 4.50E-OI 
Arsenic 8.60E+OO 
Bismuth 3.90E+Ol 

Cadmium 2.10E+OO 
Cerium O.OOE+OO 
Lead 4.80E+OI 
Mungunese 1.40E+03 
Mercury l.SOE-01 

Neodymium O.()(JE+()O 

Selenium 5.90E-OI 
Thallium 4.60E-OI 
Tin 2.00E+OJ 
Vanadium 2.50E+OI 
Zinc 1.40E+02 
Acenaphthylene O.OOE+OO 
Anthracene O.OOE+OO 
Benzo(a)anthracene O.OOE+OO 
Benzo(a)pyrene O.OOE+OO 
Benzo(b Jnuoranthene O.OOE+OO 
Benzo(g.h.Qperylene O.OOE+OO 
Benzo(k)!luoranthene O.OOE+OO 
Benzoic Acid O.OOE+OO 
Carbazole O.OOE+OO 
Chrysene O.OOE+OO 
Di-n-butylphthalate O.OOE+OO 
Dibenzo( a,h )anthracene O.OOE+OO 
Auoranthene O.OOE+OO 
Auorene O.OOE+OO 
Indeno( 1,2,3-c,d)pyrene O.OOE+OO 
Phenanthrene O.OOE+OO 
Pyrene O.OOE+OO 
Bis(2-Ethylhexyl)phthalate O.OOE+OO 
Acetone O.OOE+OO 
Methyle11e (:hloride O.OOE+OO 

• • 
Table VI-1.46. Background Risk Characterization Cor Soil Ingestion: 
' Future Land Use- Construction/Excavation Worker 

····----&·- ··~""'"" .............. 
Noncarcinogens Carcinol!ens 

Chronic Toxicity Criteria Chronic Toxicity Criteria Excess 
Daily Intake RfD-C(a) HQ Daily Intake Slope Factor (CSF) Lifetime 

(CDI) Oral Route Effects (CDI) Oral Route Cancer Risk 
(mg/kg-day) (mWJ<a-day) (CDURfD) (mg/kg-day) (!!IWJ<g-day )'I (CDI X CSF) 

2.118-06 4.008-04 5.278.()3 1.518-08 -- NA 

4.038-05 3.008-04 1.348-01 2.898-07 1.758+00 5.058-07 
1.838-04 . - NA 1.318-06 -- NA 

9.848-06 1.008-03 9.84E-03 7.058-08 -- NA 

0.008+00 -- NA 0.008+00 -- NA 

2.258-04 .. NA 1.618-06 . - NA 

6.S6F.-03 1.40E-OI 4.68E-02 4.708-05 .. NA 

7.038-07 J.OOE-04 2.34E-03 5.038-09 .. NA 

0,001:+00 .. NA O.OOE+OO -- NA 

2.76E-06 S.OOE-03 B3E-04 1.98E-08 -- NA 

2.158-06 8.008-05 2.698-02 1.54E-08 . - NA 

9.378-05 -- NA 6.718-07 .. NA 

1.17E-04 7.008.()3 1.678-02 8.398-07 -. NA 

6.568-04 3.00E·OI 2.198.()3 4.70E-06 .. 'NA 

O.OOE+OO 3.008.()2 NA O.OOE+OO -- NA 

O.OOE+OO J.OOE-01 NA O.OOE+OO . - NA 

O.OOE+OO J.OOE-02 NA 0.008+00 7.308-01 NA I 

O.OOE+OO 3.008.()2 NA O.OOE+OO 7.30E+OO NA 

O.OOE+OO 3.00E-02 NA 0.008+00 7.30E-OI NA 

O.OOE+OO 3.00E-02 NA O.OOE+OO -- NA 
• 

O.OOE+OO 3.00E-02 NA O.OOE+OO 7.30E-02 NA • 

O.OOE+OO 4.00E+OO NA O.OOF.+OO .. NA 

O.OOE+OO . - NA O.OOE+OO 2.00E-02 NA 

0.008+00 J.OOE-02 NA O.OOE+OO 7.30E-03 NA 

O.OOE+OO 1.008-01 NA O.OOE+OO . - NA 

O.OOE+OO J.OOE-02 NA O.OOE+OO 7.30E+OO NA 

O.OOE+OO 4.00E-02 NA O.OOE+OO -- NA 

0.008+00 4.00E-02 NA O.OOE+OO -- NA 

O.OOE+OO J.OOE-02 NA O.OOE+OO 7.30E-Ol NA 

O.OOE+OO J.OOE-02 NA O.OOE+OO -- NA 

O.OOE+OO 3.00E-02 NA O.OOE+OO -- NA 

O.OOE+OO 2.00E-02 NA O.OOE+OO 1.40E.Q2 NA 

O.OOE+OO l.OOE.QI NA O.OOE+OO . - NA 

O.OOE+OO 6.00E-02 NA O.OOE+OO 7.50E.Q3 NA 
TOTAL 2.4SE-OL_ TOTAL S.OSE-07 
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Radionuclide 

Plutonium 238 
Radium 226 
Thorium 228 
Thorium 230 
Thorium 232 
Uranium 235 

:• 

T~"le Yl+46 (co~~inued). Backgrotmd Risk Ch~racterization for Soil l~gestion: 
Future Land Use- Construction/Excavation Worker 
I ' t , • ' • 

Mound New Prooert - --

Background Chronic Toxicity Criteria Excess 
Concentration Daily Intake Slope Factor (CSF) Lifetime 

in Soil (CDI) Oral Route Cancer Risk 
(pCi/g) (pCi) (Risk/pCi) (CDI X CSF) 

l.30E-01 7.80E+OO 2.20E-10 1.72E-09 
2.00E+00 1.20E+02 1.20E-10 1.44E-08 
1.50E+00 9.00E+01 l.IOE-11 9.90E-10 
1.90E+OO 1.14E+02 l.30E-11 1.48E-09 
1.40E+00 8.40E+01 1.20E-ll l.OIE-09 
l.lOE-01 6.60E+00 1.60E-ll 1.06E-IO 

TOTAL 1.97E-08 

• • 
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Chemical 

Antimony 

Arsenic 

Bismuth 

Cadmium 

Cerium 

Lead 

Manganese 

Mercury 

Neodymium 

Selenium 

Thnlliu1n 

Tin 
Vnnndium 

Zinc 
Acenaphthylene 

Anthracene 

Benzo(a)anthrncene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo(g.h,i)perylene 

Benzo(k)fluoranthenc 

Benzoic Acid 

Carbazole 

Chrysene 

Di-n-butyl phthalate 

Dibenzo(a,h)anthracene 

Auoranthene 

Auorene 
lndeno( 1,2,3-c,d)pyrene 

Phenanthrene 

Pyrene 

Bis(2-Ethylhexyl)phthalate 

Acetone 

~~~~lleChjoride 

• • 
Table Vl-1.47. Background Risk Characterization for Dermal Contact with SoU: 
' future Land Use • C~nstruction/Excavation Worker 

..,,. • .,.~ ..... l""..,- a •i'~illt<Y 

Noncarcino~tens Carcinogens 
Background Toxicity Criteria Toxicity Criteria Excess 

Concentration Absorbed Dose RfD-C(a) HQ Absorbed Dose Slope Factor (CSF) Lifetime 
in Soil (AD) Dermal Route Effects (AD) Dermal Route Cancer Risk 

(ml!fkg) (ml!lkl!·day) (ml!lk2·dav} (AD/RID) (mg!kg-day) (mg.'l(g_'iiay)·l (AD xCSF) 

4.50E-OI 2.5SE-07 S.OOE-06 3.18E-02 L82E-09 .. NA 

8.60E+OO 4.87E-06 1.23E-04 3.96E-02 3.49E-08 4.27E+OO 1.49E-07 

3.90E+Ol 2.21E-05 .. NA 1.58E-07 -- NA 

2.10E+Il0 1.19E-06 I.OOE-0.5 1.19E-OI 8 . .51E-09 .. NA 

O.OOE+OO O.OOE+OO . . NA O.OOE+OO .. NA 

4.80E+OI 2.72E-OS -. NA 1.9SE-07 .. NA 

1.40E+03 7.92E-04 1.40E-OI S.66E-03 5.68E-06 .. NA 

UOE-01 8.49E-08 J.OOE-08 2.83E+OO 6.08E-10 .. NA 

O.OOE+OO O.OOE+OO -- NA O.OOE+OO .. NA 

.5.90E-OI 3.34E-07 2.20E-03 1.52E-04 2.39E-09 -. NA 

4.60E-OI 2.60E-07 1.20E-OS 2.17E·02 L86E-09 .. NA 

2.00E+01 I.IJE-0.5 .. NA S.llE-08 .. NA 

2.~0E+Ill 1.41E-OS 7.00F.-OS 2.02E·OI I.OIH-07 .. NA 

1.40E+02 7.92E-OS 6.00E-02 1.32E-03 .5.68E-07 .. NA 

O.OOE+OO O.OOE+OO 9.30E-03 NA O.OOE+OO .. NA 

O.OOE+OO O.OOE+OO 2.28E-OI NA O.OOE+OO .. NA 

O.OOE+OO O.OOE+OO 3.00E-02 NA O.OOE+OO 7.30E-OI NA 

O.OOE+OO O.OOE+OO 9.30E-03 NA O.OOE+OO 2.35E+OI NA 

O.OOE+OO O.OOE+OO 9.30E-03 NA O.OOE+OO 2.35E+00 NA 

O.OOE+OO O.OOE+OO 9.30E-03 NA O.OOE+OO .. NA 

O.OOE+OO O.OOE+OO 9.30E-03 NA O.OOE+OO 2.35E-01 NA 

O.OOE+OO O.OOE+OO 4.00E+OO NA O.OOE+OO .. NA 

O.OOE+OO O.OOE+OO .. NA O.OOE+OO 2.00E-02 NA 

O.OOE+OO O.OOE+OO 9.30E-03 NA O.OOE+OO 2.3SE-02 NA 

O.OOE+OO O.OOE+OO I.OOE-01 NA O.OOE+OO .. NA 

O.OOE+OO O.OOE+OO J.OOE-02 NA O.OOE+OO 7.30E+OO NA 

O.OOE+OO O.OOE+OO 1.24E-02 NA O.OOE+OO .. NA 

O.OOE+OO O.OOE+OO 4.00E-02 NA O.OOE+OO .. NA 

O.OOE+OO O.OOE+OO 9.30E-03 NA O.OOE+OO 2.35E+OO NA 

O.OOE+OO O.OOE+OO 2.19E-02 NA O.OOE+OO .. NA 

O.OOE+OO O.OOE+OO 9.30E-03 NA O.OOE+OO . - NA 

O.OOE+OO O.OOE+OO J.SOE-03 NA O.OOE+OO 7.37E-02 NA 

O.OOE+OO O.OOE+OO 8.30E-02 NA O.OOE+OO .. NA 

O.OOE+OO O.OOE+OO 5.70E-02 NA O.OOE+OO 7.89E-03 NA 
TOTAL 3.25E+OO TOTAL 1.49E-07 
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Background 
Concentration 

in Air 
Chemical (m!Um3

) 

Antimony J.SOE-07 

Arsenic 3.44E-06 

Bismuth 1.56E-05 

Cadmium 8.40E-07 

Cerium O.OOE+OO 

Lead 1.92E-05 

Manganese 5.60E-04 

Mercury 6.00E-08 

Neodymium O.OOE+OO 
Selenium 2.36E-07 

Thallium 1.84E-07 

Tin S.OOE-06 

Vanadium I.OOE-05 

Zinc 5.60E-05 

Acenaphthylene O.OOE+OO 

Anthracene O.OOE+OO 
Benzo(a)anthracene O.OOE+OO 

Benzo(a)pyrene O.OOE+OO 

Benzo(b )fluoranthene O.OOE+OO 
Benzo(g,h,i)perylene O.OOE+OO 

Benzo(k)fluoranthene O.OOE+OO 

Benzoic Acid O.OOE+OO 

Carbazole O.OOE+OO 

Chrysene O.OOE+OO 

Di-n-butylphthalate O.OOE+OO 

Dibenzo(a,h)anthracene O.OOE+OO 

Auoranthene O.OOE+OO 

Auorene O.OOE+OO 

lndeno( 1,2,3-c,d)pyrene O.OOE+OO 

Phenanthrene O.OOE+OO 

Pyrene O.OOE+OO 

Bis(2-Ethylhexyl)phthalate O.OOE+OO 

Acetone O.OOE+OO 

Methylene Chloride O.OOE+OO 

Table VI-1.48. Background Risk Characterization Cor Inhalation of Dust: 
· 'Future Land Use- Co~tructlon!Excavation Worker 

.... "' ... ··- .. ,_ .... •"r-·· 

NoncarcinoRens Carcinogens 
Chronic Toxicity Criteria Chronic Toxicity Criteria Excess 

Daily Intake RfD-C(a) HQ Daily Intake Slope Factor (CSF) Lifetime 
(CD I) Inhalation Route Effects (CDI) Inhalation Route Cancer Risk 

(mg/lcg-dii.Y) (m!UkR-dav) (CDI!RfD) (m!UkR-day) (m!UkR-dav)" 1 (CDI xCSF) 

1.17E-08 -- NA 8.35E-11 -- NA 

2.23E-07 -- NA 1.60E-09 5.00E+01 7.98E-08 

I.OIE-06 -- NA 7.24E-09 -- NA 

5.44E-08 -- NA 3.90E-IO -- NA 

O.OOE+OO -- NA O.OOE+OO -- NA 

1.24E-06 -- NA 8.91E-09 -- NA 

3.63E-05 1.43E-05 2.54E+OO 2.60E-07 -- NA 

3.89E-09 8.57E-05 4.54E-05 2.78E-11 -- NA 

O.OOE+OO -- NA O.OOE+OO -- NA 

1.53E-08 -- NA I.IOE-10 -- NA 

1.19E-08 -- NA 8.54E-11 -- NA 

5.18E-07 -- NA 3.71E-09 -· NA 

6.48E-07 -- NA 4.64E-09 -- NA 

3.63E-06 -- NA 2.60E-08 -- NA 

O.OOE+OO -- NA O.OOE+OO -- NA 

O.OOE+OO -- NA O.OOE+OO -- NA 

O.OOE+OO -- NA O.OOE+OO -- NA 

O.OOE+OO -- NA O.OOE+OO -- NA 

O.OOE+OO -- NA O.OOE+OO -- NA 

O.OOE+OO -- NA O.OOE+OO -- NA 

O.OOE+OO -- NA O.OOE+OO -- NA 

O.OOE+OO -- NA O.OOE+OO -- NA 

O.OOE+OO -- NA O.OOE+OO -- NA 

O.OOE+OO -- NA O.OOE+OO -- NA 

O.OOE+OO -- NA O.OOE+OO -- NA 

O.OOE+OO -- NA O.OOE+OO -- NA 

O.OOE+OO -- NA O.OOE+OO -- NA 

O.OOE+OO -- NA O.OOE+OO -- NA 

O.OOE+OO -- NA O.OOE+OO -- NA 

O.OOE+OO -- NA O.OOE+OO -- NA 

O.OOE+OO -- NA O.OOE+OO -- NA 

O.OOE+OO -- NA O.OOE+OO -- NA 

O.OOE+OO -- NA O.OOE+OO -- NA 

O.OOE+OO 8.57E-01 NA O.OOE+OO -- NA 
TOTAL 2.54E+OO TOTAL 7.98E-08 

• • 
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Radionuclide 

• 
Tab~e VI-1.48 (continued). Backgro!J~d Risk ~haracterizatio~ for lnhalatio~ of :post: 

future Land Use - Construc~on/Excavation Worker 
Mound New Propert 

Background ~hronic Toxicity Criteria Excess 
Concentration Daily Intake Slope Factor (CSF) Lifetime 

in Air (CD I) Inhalation Route Cancer Risk 
(pCilm3

) (pCi) (Risk/pCi) (CDI xCSF) 

Plutonium 238 5.20E-05 4.32E-02 3.90E-08 1.68E-09 
Radium 226 8.00E-04 6.64E-Ol 3.00E-09 1.99E-09 
Thorium 228 6.00E-04 4.98E-Ol 7.70E-08 3.83E-08 
Thorium 230 7.60E-04 6.31E-Ol 2.90E-08 1.83E-08 
Thorium 232 5.60E-04 4.65E-Ol 2.80E-08 1.30E-08 
Uranium 235 4.40E-05 3.65E-02 2.50E-08 9.13E-l0 

TOTAL 7.42E-08 

• 
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Background 
Concentration 

in Air 
Chemical (mg!_m3) 

Antimony O.OOE+OO 

Arsenic O.OOE+OO 

Bismuth O.OOE+OO 

Cadmium O.OOE+OO 

Cerium O.OOE+OO 

Lead O.OOE+OO 
Manganese O.OOE+OO 

Mercury O.OOE+OO 

Neodymium O.OOE+OO 

Selenium O.OOE+OO 

Thallium O.OOE+OO 

Tin O.OOE+OO 

Vanadium O.OOE+OO 

Zinc O.OOE+OO 
Acenaphthylene O.OOE+OO 
Anthracene O.OOE+OO 
Benzo(a)anthracene O.OOE+OO 
Benzo(a)pyrene O.OOE+OO 

Benzo(b )fluoranthene O.OOE+OO 
Benzo(g,h,i)perylene O.OOE+OO 

Benzo(k)fluoranthene O.OOE+OO 

Benzoic Acid O.OOE+OO 

Carbazole O.OOE+OO 

Chrysene O.OOE+OO 

Di-n-butylphthalate O.OOE+OO 

Dibenzo( a,h )anthracene O.OOE+OO 

Auoranthene O.OOE+OO 

Auorene O.OOE+OO 

Indeno( I ,2,3-c,d)pyrene O.OOE+OO 

Phenanthrene O.OOE+OO 

Pyrene O.OOE+OO 

Bis(2-Ethylhexyl)phthalate O.OOE+OO 

Acetone O.OOE+OO 

Methylene Chloride O.OOE+OO 

Table VI-1.49. Background Risk C!ta~acterization for Inhalation of Vapors 
Future Land Use- Construction/Excavation Worker 

.... ..,_..__ .. ,._ n • •..,. -• .. 

Noncarcinogens 
Chronic Toxicity Criteria Chronic 

Daily Intake RfD-C(a) HQ Daily Intake 
(CD!) Inhalation Route Effects (CD!) 

(m~-d!IY) (mg/kg-dav) (CDIIRfD) (mg/kg-dav) 

O.OOE+OO -- NA O.OOE+OO 

O.OOE+OO -- NA O.OOE+OO 

O.OOE+OO -- NA O.OOE+OO 

O.OOE+OO -- NA O.OOE+OO 

O.OOE+OO -- NA O.OOE+OO 

O.OOE+OO -- NA O.OOE+OO 

O.OOE+OO 1.43E-05 NA O.OOE+OO 

O.OOE+OO 8.57E-05 NA O.OOE+OO 

O.OOE+OO -- NA O.OOE+OO 

O.OOE+OO -- NA O.OOE+OO 

O.OOE+OO -- NA O.OOE+OO 

O.OOE+OO -- NA O.OOE+OO 

O.OOE+OO -- NA O.OOE+OO 

O.OOE+OO -- NA O.OOE+OO 

O.OOE+OO -- NA O.OOE+OO 

O.OOE+OO -- NA O.OOE+OO 

O.OOE+OO -- NA O.OOE+OO 

O.OOE+OO -- NA O.OOE+OO 

O.OOE+OO -- NA O.OOE+OO 

O.OOE+OO -- NA O.OOE+OO 

O.OOE+OO -- NA O.OOE+OO 

O.OOE+OO -- NA O.OOE+OO 

O.OOE+OO -- NA O.OOE+OO 

O.OOE+OO -- NA O.OOE+OO 

O.OOE+OO -- NA O.OOE+OO 

O.OOE+OO -- NA O.OOE+OO 

O.OOE+OO -- NA O.OOE+OO 

O.OOE+OO -- NA O.OOE+OO 

O.OOE+OO -- NA O.OOE+OO 

O.OOE+OO -- NA O.OOE+OO 

O.OOE+OO -- NA O.OOE+OO 

O.OOE+OO -- NA O.OOE+OO 

O.OOE+OO -- NA O.OOE+OO 

O.OOE+OO 8.57E-OI NA O.OOE+OO 
TOTAL O.OOE+OO 

• 

Carcinogens 
Toxicity Criteria Excess 

Slope Factor (CSF) Lifetime 
Inhalation Route Cancer Risk 

(mg/kg-davr' (CD! X CSF) I 

-- NA I 

5.00E+01 NA I 

-- NA I 

-- NA 

-- NA 

-- NA 

-- NA 

-- NA 

-- NA 

-- NA 

-- NA 

-- NA 

-- NA 

-- NA 

-- NA 

-- NA 

-- NA 

-- NA 

-- NA 

-- NA 

-- NA 

-- NA 

-- NA 

-- NA 

-- NA 

-- NA 

-- NA 

-- NA 

-- NA 

-- NA 

-- NA 

-- NA 

-- NA 

-- NA 
TOTAL O.OOE+OO I 

• 
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Radionuclide 

Plutonium 238 
Radium 226 
Thorium 228 
Thorium 230 
Thorium 232 
Uranium 235 

• 
'fab.e V'-l.SQ. lJackground Risk Char11cterization for Direct Radiation from Soils: 

future Land Use- Construc~ion!Excavation Worker 
MoundNewP - -

l.lackground Chronic Toxicity Criteria 
Concentratio11 Absorbed dose Slope Factor (CSF) 

i~ Soil (CAD) External Radiation 

Excess 
Lifetime 

Cancer Risk 

(pCi/g) (pCi/g of soiVyr) (Risk/yr per pCi/g soil) (CAD x CSF) 

l.30E-Ol 2.17E-02 2.80E-ll 6.07E-13 
2.00E+OO 3.33E-Ol 1.20E-08 4.00E-09 
1.50E+00 2.50E-01 S.SOE-10 1.38E-10 
1.90E+00 3.17E-Ol 5.40E-IO 1.71 E-10 
1.40E+00 2.33E-OI 2.60E-11 6.07E-12 
I.JOE-01 1.83E-02 2.40E-07 4.40E-09 

TOTAL H.72E-09 

• 

I 
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Tab'e VJ-l-Sl. )Jac~gro~~u~ flisk ~~ap~c~~rization for Inha,at~on of Radon: 
Future Land Use- Construction/Excavation Worker 
' ~ ;. . ! 

Mound New Prooert --------- ·- .. --- ~---

Background Chronic Toxicity Criteria Excess 
Concentration Daily Intake Slope factor (CSF) Lifetime 

in Air (CDI) Inhalation Route Cancer Risk 

Radionuclide (pCi/m3
) (pCi) (Risk/pCi) (CDI X CSF) 

Radon 222+daughters 2.50E-Ol 2.08E+02 7.70E-12 1.60E-09 
TOTAL 1.60E-09 

• • 
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Exposure 

Concentration 
in OW 

Chemical (mg/L) 

Aluminum 1.22E..Ol 
Arsenic 2.82E..02 
Barium 3.1 5E..()l 
Beryllium 2.40£..()4 
Bismuth 1.64£..()2 
Cadmium 5.SOE..04 
Chromium 1.36E..()I 
Cobalt 2.16E-03 
Copper 3.42£..()3 
Lead 1.44£..()3 
Lithium '-03E..()2 
Manganese 2.14E..()) 
Mercury S.OOE-05 
Molybdenum 6.36E..03 
Nickel 1.52E-OI 
Vanadium 1.81E.02 
Zinc l.OOE..(}I 
2,4,6-Trinitrotoluene 6.50E-04 
1 2-Dichloroethene S.OOE-04 
Hexane O.OOE+OO 
Trichloroethene 6.00£..()4 

• • 
Table VI-1.52. Background Risk Characlerization for Groundwater Ingesticm: 

' ' · FUture ~d Us~ -Off-site Reside~t (Adult) 

a•-- --··-·n--- ---
Noncarcinog_en Carcinogen 

Chronic Toxicity Criteria Chronic Toxicity Criteria Excess 
Daily Intake RfD·C(a) HQ Daily Intake Slope Factor (CSF): Lifetime 

(CDI) Oral Route Effects (COl) Oral Route Cancer Risk 
(mg/kg-day) (mg/kg-day) (CDI/RfD) (mglkg-day) (mg/kg-day)'1 (CDI xCSF) 

3.34E-03 -- NA l.43E-03 -- NA 
7.72E-04 3.00£..()4 2.57E+OO 3.31E-04 UOE+OO 4.96E-04 
8.63£..()3 7.00E-02 1.23E..Ol 3.70E-03 .. NA 
6.S8E..()6 S.OOE-03 1.32E..()3 2.82E-06 4.30E+OO 1.21E-OS 
4.SOE..()4 -· NA 1.93E-04 . - NA 
l.SlE..()S S.OOE-04 l.OIE-02 6.46£-06 ' -. NA 
3.72£..(13 S.OOE..03 7.4SE-OI 1.60E..(}3 -- NA 
S.92E..OS .. NA 2.54£.05 . - NA 
9.37£..()5 3.70£..()2 2.53£..()3 4.02E..()S -- NA 
3.9SE-05 -- NA 1.69E..()5 -- NA 
1.38£..()3 -. NA S.90E-04 -- NA 
5.87E-03 S.OOE..()J 1.17£+00 2.SIE-03 .. NA 
1.37E-06 3.00£..()4 4.57£..()3 5.87E-07 -- NA 
l.74E-04 5.00£..()3 3.48£..()2 7.47E.05 .. NA 
4.18E·Ol 2.00E-02 2.09E.OI 1.79E-03 .. NA 
4.97E-04 7.00E..03 7.10E-02 2.13E-04 .. NA 
2.74£.03 l.OOE-01 9.1SE.03 1.18E-03 -- NA 
1.78£.05 5.00£..()4 3.S6E..o2 7.63E-06 3.00E-02 2.29£-07 
1.37£..()5 l.OOE-03 4.57E.03 .5.87£..()6 .. NA 

O.OOE+OO 6.00E-02 O.OOE+OO O.OOE+OO .. NA 
1.64E-0.5 .. NA 7.05E-06 I.IOE-02 7.7SE-08 

TOTAL .5.02E+OO TOTAL 5.1l91~-ll4 
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T~J>J~ VI-l.52 (confi~ued). ~ackgrou,nd Ri* Char~~~~rizatio~ for ~rou~dwater Inges~io~: 
· ¥uture Land Use - Off-site R!!sident (Adult) 

Mound New Prooert 
Background Chronic Toxicity Criteria Excess 

Concentration Daily Intake Slope Factor (CSF): Lifetime 
inGW (COD Oral Route Cancer Risk 

Radionuclide (pCiiL) (pCi) (Risk/pCi) (CDI X CSF) I 

Americium 241 1.20E-Ol 2.52E+03 2.40E-10 6.05E-07 
Plutonium 239/240 6.00E-02 1.26E+03 2.30E-10 2.90E-07 
Radium 226 l.02E+OO 2.14E+04 l.20E-10 2.57E-06 
Thorium 228 S.OOE-01 l.68E+04 l.lOE-11 0 l.85E-07 
Thorium 230 2.80E-Ol 5.88E+03 1.30E-ll 7.64E-08 
Thorium 232 2.30E-Ol 4.83E+03 l.20E-ll 5.80E-08 
Tritium l.38E+03 2.90E+07 7.15E-14 2.07E-06 
Uranium 234 7.70E-Ol l.62E+04 l.60E-ll 2.59E-07 
Uranium 235 4.00E-02 8.40E+02 l.60E-ll 1.34E-08 
Uranium 238 6.80E-Ol l.43E+04 1.60E-ll 2.28E-07 

TOTAL 6.36E-06 I 

• • 
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Chemical 
Aluminum 
Arsenic 
Barium 
~Ilium 
Bismuth 
Cadmium 
Chromium 
Cobalt 
Copper 
Lead 
Lithium 
Manganese 
Mercury 
Molybdenum 
Nickel 
Vanadium 
Zinc 
2, 4,6-Trinitrotoluene 
I ,2-Dichloroethene 
Hexane 
Trichloroethene 

• • 
Table Vl-1.53. Background Risk Characterization for Dennal Contact with Groundwater: 
. ' " ~Land Use- OfT-site. Reilldent (Adult) . 

-------~- -·· --- ---

Noncarcinogen Carcinogen 
Exposure Chronic Toxicity Criteria Chronic Toxicity Criteria Excess 

Concentration Absorbed Dose RID-C(a) HQ Absorbed Dose Slope Factor (CSF): Lifetime 
inGW (CAD) Dermal Route Effects (CAD) Dermal Route Cancer Risk 
(mR/L) (mg/kg-day) (mldkit-dav) (CAD/RfD) (mg/kg-day) ( mJdlq~-dav r• (CAD xCSF) 

1.22E-Ol 9.61E-06 -- NA 4. 12E-06 -- NA 
2.82E-02 2.22E-06 t.lJE-04 t.SOE-02 9.~1E-07 4.27E100 4.06E-06 
J.I~E-01 2.48E-OS 4.30E-03 S.77E-03 1.06E-OS -- NA 
2.40E-04 t.89E-08 S.OSE-OS 3.74E-04 8.10E-09 4.30E+OO 3.48E-08 i 

1.64E-02 1.29E-06 -- NA s.~~E-07 -- NA 
S.SOE-04 4.33E-08 S.OOE-04 8.66E-OS 1.86E-08 -- NA 
t.36E-01 1.07E-OS t.OOE-04 1.07E-01 4.~9E-06 -- NA 
2.16E-03 6.81E-08 -- NA 2.92E-08 -- NJ\ 
3.42E-03 2.69E-07 l.IIE-02 2.43E-O~ 1.1 SE-07 -- NJ\ 
1.44E-03 l.IJE-07 -- NA 4.86E-08 -- NJ\ 
~.OJE-02 3.96E-06 -- NA 1.70E-06 -- NJ\ 
2.14E-Ol 1.69E-OS 2.00E-04 8.43E-02 7.23E-06 -- NA 
S.OOE-OS 3.94E-09 J.OOE-08 t.JIE-01 1.69E-09 -- NA 
6.36E-03 S.01E-07 1.90E-03 2.64E-04 2.1SE-07 -- NJ\ 
U2E-01 1.20E-OS HOE-03 2.22E-03 S.1SE-06 -- NJ\' 
I.SIE-02 1.43E-06 7.00E-OS 2.04E-02 6.12E-07 -- NA 
I.OOE-01 7.89E-06 6.00E-02 1.31E-04 3.38E-06 -- NA I 

6.SOE-04 1.28E-06 S.OOE-04 2.S6E-03 HSE-07 J.OOE-02 1.64E-08 
S.OOE-04 1.27E-06 9.00E-03 1.41E-04 S.44E-07 -- NA 
O.OOE+OO O.OOE+OO 6.00E-02 O.OOE+OO O.OOE+OO -- NA 
6.00E-04 3.10E-06 -- NA I.JJE-06 7.30E-02 9.70E-08 

TOTAL 3.73E-Ol TOTAL 4.21E-06 
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Chemical 
Aluminum 
Arsenic 
Barium 
Beryllium 
Bismuth 
Cadmium 
Chromium 
Cobalt 
Copper 
Lead 
Lithium 
Manganese 
Mercury 
Molybdenum 
Nickel 
Vanadium 
Zinc 
2,4,6· Trinitrotoluene 
I ,2-Dichloroethene 
Hexane 
Trichloroethene 

• 

Table Vl-1.54. Background Rbk Characterization for Inhalation of Volatiles (groundwater): 
. ' ' ' Fubire Land Vse -otT-site Resident (Adult) ' 

··--· ~·- .. ·-.. -... - -- ~ 

Non carcinogen Carcinog_en 
Exposure Chronic Toxicity Criteria Chronic Toxicity Criteria Excess 

Concimtration Daily Intake RID-C(a) HQ Daily Intake Slope Factor (CSF): Lifetime 
inGW (CDI) Inhalation Route Effects (CD I) Inhalation Route Cancer Risk 
(mWI..) (mglkg-day) (mg/kg-day) (CDIIRID} (mglkg-day) (mglkg-davr1 (COl xCSF) 

1.22E-Ol O.OOE+OO .. NA O.OOE+OO .. NA 
2.82E-02 O.OOE+OO .. NA O.OOE+OO S.OOE+Ol NA 
J.ISE-01 O.OOE+OO 1.43£-04 NA O.OOE+OO .. NA 
2.40E-04 O.OOE+OO .. NA O.OOE+OO 8.40E+OO NA 
1.64£..02 O.OOE+OO -- NA O.OOE+OO -- NA 
S.SOE-04 O.OOE+OO -. NA O.OOE+OO . -- NA 
l.36E-OI O.OOE+OO .. NA O.OOE+OO 4.10E+Ol NA 
2.16E..03 O.OOE+OO -. NA O.OOE+OO .. NA 
3.42E..03 O.OOE+OO . . NA O.OOE+OO .. NA 
1.44E..03 O.OOE+OO -. NA O.OOE+OO .. NA 
5.03E..02 O.OOE+OO -. NA O.OOE+OO . - NA 
2.14E..Ol O.OOE+OO 1.43E-OS NA O.OOE+OO .. NA 
S.OOE-05 O.OOE+OO 8.57E..05 NA O.OOE+OO .. NA 
6.36E-03 O.OOE+OO .. NA O.OOE+OO . . NA 
l.S2E..Ol O.OOE+OO .. NA O.OOE+OO .. NA 
l.8IE..02 O.OOE+OO . - NA O.OOE+OO .. NA 
I.OOE-01 O.OOE+OO . . NA O.OOE+OO .. NA 
6.50E..04 1.34E-OS . . NA 5.72E-06 .. NA 
S.OOE-04 l.OJE-05 . . NA 4.40E-06 .. NA 
O.OOE+OO O.OOE+OO 5.71E-02 NA O.OOE+OO .. NA 
6.00E-04 1.23E-OS .. NA 5.28E-06 6.00E..03 3.17E-08 

TOTAL O.OOE+OO TOTAL 3.17E-08 

• • 
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• 
ExpoSIInl 

ConcenlratiOf! 
inGW 

Chemical (mg/L) 

Aluminum 1.22E.Ol 
Arsenic 2.82E.02 
Barium 3.1SE.Ol 
Beryllium 2.40E.04 
Bismuth 1.64£.02 
Cadmium S.SOE-04 
Chromium 1.36E-Ol 
Cobalt 2.16E-03 
Copper 3.42E.03 
(.<)ad 1.441~-03 

Lithium lOJE-02 
Manganese 2.14E-OI 
Mercurv 5.00E-OS 
Molybdenum 6.36E-03 
Niclcel U2E..01 
Vanadium 1.81£-02 
Zinc l.OOE-01 
2,4 6-Trinitrotoluene 6.50E.04 
1 2-Dichloroethene S.OOE-04 
Hexane O.OOE+OO 
Trichloroethene 6.00E.04 

• • 
Table VI-1.55. Baclq:rowullU* Charade~tlon for Groundwater lncestion: 

Future Land Use - 011"-slte Resident (adld) · 
.. ,__ .__ .. ~---- -- -...... 
Noncarcinogen Carcinogen 

Chronic Toxicity Criteria Chronic Toxicity Criteria Excess 
Daily Intake RfD..C(a) HQ Daily Intake Slope Factor (CSF): Lifetime 

(CDI) Oral Route Effects (CDI) Oral Route Cancer Risk 
(mgikg-day) ( mtl/k11.-dav) (CDI/RID) (mglkg-day) Cmfllke:-davY1 (_CDI xCSF) 

7.80E-03 ·- NA 6.68£.04 .. NA 
l.SOE-03 3.00E.04 6.00E+OO U4E..04 1.50E+OO 2.32E..04 
2.01E..02 7.00£..02 2.88E-01 1.73E-03 .. NA 
1.53E-OS S.OOE-03 3.07E-03 1.32E..06 4.30E+OO 5.65E-06 
l.OSE-03 .. NA 9.01E-05 -. NA 
3.52E-OS S.OOE.04 7.03£-02 J.OIE-06 -. NA 
8.69E-03 5.00E-03 1.74£+00 7.45£-04 .. NA 
1.38E..04 .. NA 1.18E..OS -- NA 
2.19E..04 3.70E-02 5.91E-03 1.87£-05 .. NA 
9.2 I 1~·05 .. NA 7.89E-06 .. NA 
3.:ZIE-03 .. NA 2.76B-04 .. NA 
1.37E-02 !I.OOE-03 2.74E+OO 1.17E-03 -. NA 
3.20E-06 J.OOE-04 1.07E-02 2.74E-07 .. NA 
4.07E.04 S.OOE.03 8.13£-02 3.48E.05 -- NA 
9.75E.03 2.00E.02 4.87£-01 8.35E.04 .. NA 
1.16E-03 7.00E.03 1.66£-01 9.93E..05 -. NA 
6.40£-03 3.00E.01 2.13£.02 5.49£-04 .. NA 
4.16E.OS S.OOE-04 8.31E-02 3.56E-06 J.OOE-02 1.07E-07 
3.20E-05 J.OOE.OJ 1.07E.02 2.74£-06 .. NA 
O.OOE+OO 6.00E-02 O.OOE+OO O.OOE+OO -- NA I 

3.84E-OS .. NA 3.29£.06 l.IOE.Ol 3.62E-08 
TOTAL 1.17E+01 TOTAL 2.37E-04 
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T~~le YI-~.5~ (con~i!lue(f). ~ackgr~u~4 Risk P•arac*enz~tion for Groun~water Ingestion: 
Future Land Use - Off-site Resident (Child) 
f ·. ,, . 

MoundNewP -
Background Chronic Toxicity Criteria Excess 

Concentratio11 Qaily Intake Slope Factor (CSF): Lifetime 
inGW (CDI) Oral Route Cancer Risk 

Radionuclide (oCiiL) (oCi) (Risk/pCi) (CDI X CSF) 

Americium 241 1.20E-Ol 2.52E+02 2.40E-10 6.05E-08 
Plutonium 239/240 6.00E-02 1.26E+02 2.30E-10 2.90E-08 
Radium 226 1.02E+OO 2.14E+03 1.20E-10 2.57E-07 
Thorium 228 8.00E-Ol 1.68E+03 l.IOE-11 0 1.85E-08 
Thorium 230 2.80E-Ol 5.88E+02 1.30E-ll 7.64E~09 

Thorium 232 2.30E-Ol <t.83E+02 1.20E-ll 5.80E-09 
Tritium 1.38E+03 2.90E+06 7.15E-14 2.07E-07 
Uranium 234 7.70E-Ol 1.62E+03 1.60E-ll 2.59E-08 
Uranium 235 4.00E-02 8.40E+Ol 1.60E-ll 1.34E-09 
Uranium 238 6.80E-Ol 1.43E+03 1.60E-ll 2.28E-08 

TOTAL 6.36E-07 

• • 
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Chemical 

Aluminum 
Arsenic 
Barium 
I Beryllium 
Bismuth 
Cadmium 
Chromium 
Cobalt 
Copper 
Lead 
Lithium 
Manganese 
Mercu_ry 
Molybdenum 
Nickel 
Vanadium 
Zinc 
2 4 6· Trinitrotoluene 
I ,2-Dichloroethcnc 
Hexane 
Trichloroethene 

....... 

• • 
Table Vl-1.56. Background Risk Characterization for Dennal Contact with Groundwater: 

Fnhu-e Land Use- Off-site ~esldent (Child) ' ' 

----------·· --- ---
Noncarcinogen Carcinogen 

Exposure Chronic Toxicity Criteria Chronic Toxicity Criteria Excess 
Concentration Absorbed Dose RID-C(a) HQ Absorbed Dose Slope Factor (CSF): Lifetime 

inGW (CAD) Dermal Route Effects (CAD) Dermal Route Cancer Risk 
I (mgfL) (mglkg-day) (mglkg-day) (CADIRID) (mglkg-day) (mglkg-day)"t (CADxCSF) 

1.22E-OI 1.48E..()5 .. NA 1.27E..()6 -- NA 
2.82E..()2 3.42E..()6 1.23E..()4 2.78E..()2 2.93E..()7 4.27E+00 · 1.25E-06 
3.15E..()I 3.83E..()5 4.30E-03 8.90E-03 3.28E-06 . - NA ' 

2.40E-04 2.92E..()8 S.OSE-05 5.77E-04 2.SOE..()9 4.30E+OO J.07E-08 
1.64£-02 2.00£-06 .. NA 1.71 E-07 -. Ni\ 
5.50£-04 6.68E-08 S.OOE-04 1.34E-04 5.73E..()9 -- Ni\ 
1.36E-OI 1.65E-05 l.OOE-04 1.65E-O I 1.42E-06 -- NA 
2.16E-03 l.OSE-07 -- NA 9.00E-09 -- NA 
3.42E..()3 4.1SE..()7 1.11E..()2 3.74E-05 3.56£..()8 -- NA 
1.44E-03 1.7SE..()7 -- NA I.SOE..()8 -- NA 
5.03E-02 6.IIE-06 .. NA 5.23£..()7 . - NA 
2.14E..()l 2.60E..()S 2.00E-04 1.30E..()l 2.2JE-06 . - NA 
5.00E..()S 6.07E-09 J.OOE-08 2.02E..()l 5.21E-10 .. NA 
6.36E-03 7.72E-07 1.90£..()3 4.07E-04 6.62E..()8 .. NA 
U2E-01 1.85E..()5 HOE-03 3.43E-03 1.59E-06 .. NA 
J.81E-02 2.20E..()6 7.00E-05 J.lSE-02 1.89£..()7 .. NA 
l.OOE-01 1.22E-05 6.00E-02 2.03E-04 1.04E-06 .. NA 
6.50E-04 1.97£-06 S.OOE-04 3.94£-03 1.69E..()7 J.OOE-02 S.07E-09 
S.OOE-04 1.96£-06 9.00E-03 2.18E-04 1.68E-07 .. Ni\ 
O.OOE+OO O.OOE+OO 6.00E-02 O.OOE+OO O.OOE+OO .. Ni\ 
6.00E-04 4.78E..()6 .. NA 4.10£..()7 7.30E-02 2.99E-08 

TOTAL 5.75E..()I TOTAL I.JOE-06 
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Chemical 
Aluminum 
Arsenic 
Barium 
I Beryllium 
Bismuth 
Cadmium 
Chromium 
Cobalt 
Copper 
Lead 
Lithium : ~ 

Manganese 
Mercury 
Molybdenum 
Nickel 
Vanadium 
Zinc 
2,4,6-Trinitrotoluene 
I ,2-Dichloroethene 
Hexane 
Trichloroethene 

• 

Table VI-~.57. Background RiskChara~erhation for Inhalation of Volatiles (groundwater): 
Future Land Use - Off-site Resident (Child) 

-·-~----·-·· --- ---
Noncarcinogen Carcinogen 

Exposure Chronic Toxicity Criteria Chronic Toxicity Criteria Excess 
Concentration Daily Intake RID-C(a) HQ Daily Intake Slope Factor (CSF): Lifetime 

inGW (CDI) Inhalation Route Effects (CDI) Inhalation Route Cancer Risk 
(mg/L) (mglkg-day) (mglkg-day) (CDI/RfD) (mglkg-day) (mglkg-davr• (CDI xCSF) 

l.22E-01 O.OOE+OO -- NA O.OOE+OO -- NA 
2.82E-02 O.OOE+OO -- NA O.OOE+OO S.OOE+OI NA 
3.15E-OI O.OOE+OO 1.43E-04 NA O.OOE+OO -- NA 
2.40E-04 O.OOE+OO -- NA O.OOE+OO 8.40E+OO NA 
1.64E-02 O.OOE+OO -- NA O.OOE+OO -- NA 
S.SOE-04 O.OOE+OO -- NA O.OOE+OO -- NA 
1.36E-01 O.OOE+OO -- NA O.OOE+OO 4.JOE+Ol NA 
2.16E-03 O.OOE+OO -- NA O.OOE+OO -- NA 
3.42E-03 O.OOE+OO -- NA O.OOE+OO -- NA 
1.44E-03 O.OOE+OO -- NA O.OOE+OO -- NA 
5.03E-02 O.OOE+OO -- NA O.OOE+OO -- NA 
2.14E-OI O.OOE+OO 1.43E-05 NA O.OOE+OO -- NA 
S.OOE-05 O.OOE+OO 8.57E-05 NA O.OOE+OO -- NA I 

6.36E-03 O.OOE+OO -- NA O.OOE+OO -- NA I 

l.S2E-OI O.OOE+OO -- NA O.OOE+OO -- NA 
1.81E-02 O.OOE+OO -- NA O.OOE+OO -- NA 
l.OOE-01 O.OOE+OO -- NA O.OOE+OO -- NA 
6.50E-04 6.23E-05 -- NA 5.34E-06 -- NA 
S.OOE-04 4.79E-OS -- NA 4.11E-06 -- NA 
O.OOE+OO O.OOE+OO 5.7JE-02 NA O.OOE+OO -- NA 
6.00E-04 S.1SE-OS -- NA 4.93E-06 6.00E-03 2.96E-08 

TOTAL O.OOE+OO TOTAL 2.96E-08 

• • 
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LEAD 8.99cl 

Medium 

Air 

Drinking Water 

Soil/Dust 

Diet 

Other 

Maternal 

2 

Cuto~~= 18.8 ug/clL 
::1. Above: 1.87 
::1. Below: 98.13 
G. Mean: 3.8 

4 6 8 18 1.2 14 .16 

BLOOD LEAD CONCENTRATION (ug/clL) 
0· to B4 Months 

Input Values for the IEUBK Model 

Assumption Input Value 

Outdoor Air Concentration 0.1 f.J,g Pb/m3 

Water Concentration 27.3 J.J.gPb/L 

Soil/Dust Concentration 48.0 mg Pb/kg 

Food Intake Age specific defaults 

Alternate Sources 0.0 J.J.g Pb/day 

Mother's Blood Pb cone at birth 2.5 J.J.gPb/dL 

Figure 6.1.2 Input Values and Model Output for Integrated Exposure Uptake 
Biokinetic Model For Lead in Children, LEAD 0.99d (EPA 1994c) 

ER Program, Mound Plant 
Revision 0 

OUS New Property Remedial Investigation Report Appendix E 
Page E-67 
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