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January 28, 2011
Commander,
Radford Army Ammunition Plant
Attn: SJMRF-OP-EQ (Jim McKenna)
P.O. Box 2

Radford, VA 24141-0099

P.W. Holt

Environmental Manager

Alliant Techsystems, Inc.
Radford Army Ammunition Plant
P.O. Box 1

Radford, VA 24141-0100

Re: Radford Army Ammunition Plant, Va.
Review of Army’s Final Site Screening Process Report for
Site Screening Areas 18, 72, 30, 79, 60, and 77

Dear Mr. McKenna and Ms. Holt:

The U.S. Environmental Protection Agency (EPA) and Virginia Department of
Environmental Quality (VDEQ) have reviewed the U.S. Army’s (Army’s) December 2010 Final
Site Screening Process Report for Site Screening Areas 18, 72, 30, 79, 60, and 77, located at the
Radford Army Ammunition Plant (RFAAP) in Radford, Virginia. Based upon our review, the
report is approved, and in accordance with Part II. (E) (5) of RFAAP’s Corrective Action
Permit, it can now be considered final.

If you have any questions, please call me at 215-814-3413. Thanks.

Sincerely,

- ——

William Geiger
RCRA Project Manager

Office of Remediation (3LC20)

cc:  James Cutler, VDEQ

Printed on 100% recycled/recyclable paper with 100% Ppost-consumer fiber and process chlorine free.
Ok Customer Service Hotline: 1-800-438-2474




ATK Armament Systems
Energetic Systems

Radford Army Ammunition Plant
Route 114, P.0O. Box 1

Radford, VA 24143-0100

www.atk.com

December 7, 2010

Mr. William Geiger

RCRA General Operations Branch, Mail Code: 3WC23
Waste and Chemicals Management Division

U. S. Environmental Protection Agency, Region III
1650 Arch Street

Philadelphia, PA 19103-2029

Mr. James L. Cutler, Jr.

Virginia Department of Environmental Quality
629 East Main Street

Richmond, VA 23219

Subject: With Certification, Site Screening Process Report for Site Screening Areas 18, 72, 30, 79, 60, and 77, Final
December 2010
EPA ID# VA1 210020730

Dear Mr. Geiger and Mr. Cutler:

Enclosed is the certification for the subject document that was sent to you on December 6, 2010. Also enclosed is the 6
December 2010 transmittal email.

Please coordinate with and provide any questions or comments to myself at (540) 639-8658, Jerry Redder ATK staff
(540) 639-7536 or Jim McKenna, ACO Staff (540) 731-5782.

Sincerely,

P.W. Holt, Environmental

ATK Energetic Systems

c: Karen Sismour
Virginia Department of Environmental Quality
P. O. Box 1105

Richmond, VA 23218

E. A. Lohman

Virginia Department of Environmental Quality
Blue Ridge Regional Office

3019 Peters Creck Road

Roanoke, VA 24019

10-815-170
JMcKenna




Rich Mendoza
U.S.Army Environmental Command

Tom Meyer

Corps of Engineers, Baltimore District
ATTN: CENAB-EN-HM

10 South Howard Street

Baltimore, MD 21201

10-815-170
JMcKenna




bc:

10-815-170
JMcKenna

Administrative File

J. McKenna, ACO Staff
Rob Davie-ACO Staff
P.W. Holt

J. J. Redder

Env. File

Coordination: M
. McKenna

M. A. Miano




Concerning the following;

Radford Army Ammunition Plant

Site Screening Process Report

for

Site Screening Areas 18, 72, 30, 79, 60, and 77

Final December 2010

I certify under penalty of law that this document and all attachments were prepared under my direction or supervision in
accordance with a system designed o assure that qualified personnel properly gather and evaluate the information
submitted. Based on my inquiry of the person or persons who manage the system, or those persons directly responsible
for gathering the information, the information submitted is, to the best of my knowledge and belief, true, accurate, and
complete. 1am aware that there are significant penalties for submitting false information, including the possibility of

fines and imprisonment for knowing violations.

SIGNATURE:
PRINTED NAME:
TITLE:

SIGNATURE:
PRINTED NAME:
TITLE:

10-815-170
JMcKenna

%: m
Antonio Munera

LTC,CM
Commanding

7 Yz

Kezl/tholiday i %
Vick President and General Manager
ATK Energetic Systems




Greene, Anne

From: McKenna, Jim
Sent: Monday, December 06, 2010 3:12 PM
To: Greene, Anne; Cutler,Jim; dennis.druck@us.army.mil; Geiger.William@epamail.epa.gov;

Redder, Jerome; jim spencer; Lohman,Elizabeth; Meyer, Tom NABO2; Sismour,Karen;
Timothy.Leahy@shawgrp.com; Tina_MacGillivray@URSCorp.com; Richard Mendoza

Subject: RFAAP SSP Report Final Fedex Numbers (UNCLASSIFIED)
Attachments: RTCs USEPA VDEQ March 2010 SSP Comments 10_22_2010.pdf
Importance: High

Classification: UNCLASSIFIED
Caveats: FOUO

All,

Note the contractor will ship the subject document with a copy of this email to the POCs and
tracking numbers below. Also attached to this email are the response to comments on the
draft report.

Certification letter will follow from Radford AAP under separate cover.
Immediately below are the POCs with tracking numbers.

Thank you in advance for your support of the Radford Army Ammunition Plant Installation
Restoration Program.

Jim McKenna
540 731 5782

Following are the fedex numbers for the RFAAP SSP Report Final. I have also attached a pdf
of the RTCs.

James McKenna 7965 1870 7461 2 Paper copies

Will Geiger 7941 8418 8488 1 Paper copy/1 CD
Jim Cutler 7965 1872 0653 1 Paper copy/2 CDs
Tom Meyer 7965 1873 1087 1 Paper copy/1 CD
Richard Mendoza (copy being held until a new shipping address is
provided)

Dennis Druck 7965 1874 4032 1CD

Elizabeth Lohman 7941 8423 3602 1 CD

Susan Ryan 7965 1875 2122 1CD

Classification: UNCLASSIFIED
Caveats: FOUO




Response to USEPA/VDEQ Comments (10/22/2010)
Draft Site Screening Process Report for Site Screening Areas 18, 72, 30, 79, 60, and
77, dated March 2010 (Comments Received via E-mail 9/22/2010)

GENERAL COMMENTS

1. Section 3.1, Analytical Results, states that “Historical investigation results and
SSP investigation results are summarized in each site-specific section of this
report.” While the SSP Report does describe the historical investigation results, it
does not include a discussion of the individual constituents detected above the
applicable screening criteria during the SSP investigation. While a fully
developed nature and extent assessment is not a requirement of the SSP Guidance
Document, dated October 2001 (SSP Guidance), Section 7.0, Site Screening
Process Report, of the SSP Guidance does state that “a nature and extent
determination (if available)” will be presented in the SSP Report. A basic
discussion of those constituents detected above screening levels at the site as well
as a determination of whether the distribution of contaminants across the site are
suggestive of a release would be a useful addition to the SSP Report in support of
the conceptual site model, and human health and ecological risk screening
evaluations. Please revise the SSP Report to include a discussion of those
constituents detected above applicable screening levels at each of the sites, and
discuss the distribution of these constituents as they relate to potential source
areas.

Response: A summary of chemicals detected above screening levels is provided
in each site specific section in the human health risk screening section. The
human health risk screenings resulted in residential and industrial site-related
risks/hazards below the SSP thresholds for SSAs 18, 30, 60, and 79; therefore,
further analysis of chemical distribution at the sites is not necessary.

Note that for SSAs 30 and 79, although the screening resulted in risk/hazards
below the SSP thresholds, due to the presence of bagged asbestos material at the
site, institutional controls (ICs) are recommended at the sites (SSAs 30 and 79 —
Asbestos Disposal Trench No. 1 and No. 2). The objective of the ICs is to
maintain the sites in their current industrial/commercial state as a closed solid
waste management unit and to prevent any future residential use. The areas
containing the bagged asbestos material were defined via the geophysics
investigation.

For SSA 72 although cumulative risk and hazard screenings for residential
scenarios were above the SSP thresholds, the screenings for the industrial
scenarios were below the SSP thresholds. For SSA 77 although cumulative risk
and hazard screenings for residential scenarios were above the SSP thresholds, the
screenings for the industrial scenarios when considering background were below
the SSP threshold. Since the sites® screenings for industrial scenarios were below
SSP thresholds and the recommendation for the sites are institutional controls to




maintain the sites in their current industrial/commercial state and prevent any
future residential use, further analysis of chemical distribution is not necessary.

2. For the human health risk evaluations, soil data are separated into surface soil and
total soil, presumably for different exposure scenarios; however, the SSP Report
does not define these soil intervals (i.e., surface soil is 0-2 feet below ground
surface [bgs], total soil is 0-10 feet bgs, etc.) Please define the depths of the
samples incorporated into the surface soil and total soil evaluations.

Response: The following text will be added to Section 3.2.1: “COPCs were
identified for a site by comparing the maximum detected concentration (MDC)
for a detected chemical in surface soil and total soil to USEPA residential regional
screening levels (R-RSLs) and industrial regional screening levels (I-RSLs) for
soil and tap water regional screening levels (T-RSLs) for groundwater, if
available. The two soil data groupings used for COPC screening and the
cumulative risk screening (see Section 3.2.2) are surface soil (0 to 1 ft bgs) and
total soil (O ft bgs to termination depth). The total soil data grouping consists of
combining surface and subsurface soil to address mixing of potential constituents
in soil during construction or land development activities.”

3. The SSP Report presents a summary table for each site that includes the
Cumulative Human Health Risk Screening Results for Soil. An example of such
a table is presented in Section 4.6.2, Cumulative Risk Screen. A column is
included for risk drivers, but the SSP Report has not defined the risk drivers (i.e.,
constituents associated with risk greater than 1E-06 or hazard index greater than
1). Additionally, the tables should define individual chemicals as specific risk
drivers, and not just “metals” as is shown in the table in Section 4.6.2. Please
revise the SSP Report to clearly define what constitutes a risk driver for purposes
of the summary tables, and identify individual constituents as risk drivers, rather
than classes of constituents in these tables.

Response: The following text will be added to the site specific cumulative risk
section (example provided for Section 4.6.2): “The hazard drivers identified in
the table above are those chemicals that primarily contribute to Hls greater than
the established SSP hazard level of 1.”

The tables in each site specific cumulative risk section will be revised to include a
list of the metals risk/hazard drivers.

SPECIFIC COMMENTS

4. Section 4.2.2, Acid Sewer Survey, Page 4-4: This section indicates that an Acid
Sewer Survey and Investigation was conducted on the entire RFAAP acid sewer
infrastructure between 1998 and 2000 to determine the condition of the sewers.
Deteriorated or broken sections were repaired or replaced within active areas;
however, no actions were taken in the area of SSA 18 since the site was inactive.




In the response to Specific Comment 4 on the Final Work Plan Addendum 028 for
Site Screening Areas 18, 72, 30, 79, 60, and 77, dated June 2009 (WPA 028), it
was noted that “an assessment of the 260 ft long 6-inch diameter plastic, gravity
acid sewer line that extends from the acidic wastewater sump (SSA 72) to the
SAR wastewater treatment plant was not conducted.” Please revise Section 4.2.2
to note that the section of the sewer line associated with SSA 18 and 72 was not
originally investigated as part of the Acid Sewer Survey discussed in Section
4.2.2. This comment also applies to Section 5.2.2, as part of the discussion of SSA
72. Ttis acknowledged, however, that an attempt to investigate this section of the
sewer line was conducted as part of the SSP, as described in Section 5.4, SSP
Field Activities.

Response: The following text will be added to Sections 4.2.2 and 5.2.2: “An
assessment of the 260 ft long 6-inch diameter plastic, gravity acid sewer line that
extends from the acidic wastewater sump (SSA 72) to the SAR wastewater
treatment plant (SSA 18) was not conducted as part of the acid sewer survey.”

. Section 4.6, Human Health Risk Screening, Page 4-7: The SSP Report does

not state which data were used in the human health risk screening (i.e., historical
and SSP data, or SSP data only). It would appear that all data (historical and SSP
data) should be included in the risk evaluations since the data were collected at
different locations, and no removal actions were conducted at this site that could
have removed soil associated with the sample locations. Please revise the SSP
Report to clearly identify the data points that were used in the risk evaluation, and
assure that all data representative of current conditions are included in the risk
evaluation.

Response: Historical data for the SSA 18 area are limited to two soil samples
collected from soil boring SBOS (at the location of monitoring well MW-4) and
2007 groundwater samples from monitoring wells MW-3 and MW-4 at locations
potentially downgradient of SSA 18. These soil and groundwater data will be
incorporated into the COPC selection and risk screening process for potential
release evaluations for this SSA. Section 4.6 will be revised to identify the
historical samples and SSP samples used in the risk evaluation.

Section 4.6.1, Identification of COPCs, Page 4-7: It is unclear why the existing
groundwater data from 2007 were not carried through to the contaminant of
potential concern (COPC) selection process as part of the human health risk
screening for SSA 18 as well as SSA 72. Section 4.6.1 states, “As presented in
WPA 028, potential releases to groundwater were assessed by evaluating
subsurface soil data and comparison of these data to USEPA risk-based soil-to-
groundwater SSLs included in the Regional Screening Table.” While a
comparison to SSLs is one component of the evaluation, WPA 028 also states, in
Section 2.4.3, Release Assessment to Groundwater, “Potential releases to
groundwater will be evaluated using existing groundwater data collected in the
site area in 2007.” Based on a cursory review of the groundwater data, presented




in Table 4-3, chloroform and perchlorate were detected above the tapwater
Regional Screening Levels (RSL) in wells MW-3 and/or MW-4, both locations of
which the SSP Report acknowledges could be used to evaluate potential releases
from SSA 18 (Section 4.2.3), and possibly SSA 72. Please revise the SSP Report
to include the 2007 groundwater data in the COPC selection process for these two
sites, and include any COPCs in the risk/hazard estimates and cumulative risk
screening.

Response: Section 4.0 of the SSP Report for SSA 18 will be revised to include
the 2007 groundwater data from MW-3 and MW-4 in the COPC selection and
cumulative risk screening process for potential release evaluations for this SSA.
Section 5.0 of the SSP Report for SSA 72 will be revised to include the 2007
groundwater data from monitoring well MW-3 in the COPC selection and
cumulative risk screening process for potential releases evaluation for this SSA.
Data from monitoring well MW-4 will not be included in the analysis for SSA 72
because of its probable crossgradient location relative to this SSA.

As presented on Table 4-3, chemicals detected at concentrations above screening
levels for MW-3 and MW-4 include perchlorate and chloroform. Therefore,
perchlorate and chloroform are COPCs for groundwater subject to cumulative risk
screening. The results of the cumulative risk screening for COPCs identified in
groundwater at SSA 18 is provided in attached Table 4-9. The screening resulted
in an HI of 0.1 for perchlorate which is below the SSP threshold (1) and a risk of
9E-05 for chloroform which is above the SSP threshold (1E-05). The detected
chloroform concentration (18 ug/L) is above the tap water RSL but below the
MCL for THMs. Chloroform was also detected in upgradient wells.

With regard to groundwater detections of chloroform at the site, it is important to
note that studies and groundwater investigations have shown the presence of
chloroform in most groundwater samples collected at the facility regardless of
location. The concentrations of chloroform detected in monitoring wells at the
site are concentrations below the range of chloroform levels present in the water
transmitted through water lines at the facility. The site is located downgradient of
developed areas containing water lines that could be leaking, which may have
been the source of chloroform. No additional assessment of chloroform at the site
is required.

This information will be incorporated into the final report.

Section 5.1.3, Surface Water, Page 5-1: This section indicates that water is still
present in the sump at SSA 72. A water sample collected from this sump in 2007
identified Alpha-BHC, heptachlor, and nine metals above their tapwater RSLs
(Section 5.2.4, Oleum Plant Environmental Baseline Study — Ecology and
Environment, Inc. 2007). Although it does not appear that the water from the
sump has been released to the environment at potentially unacceptable levels, it is
recommended that the water in this sump be properly disposed in an effort to




avoid potential future releases should the sump structure be compromised. Please
revise the SSP Report to address this concern.

Response: The limited water present in the sump is likely an accumulation of
rainwater due to the grated opening atop the sump. During the dry season when
rainfall accumulations are minimal, the sump does not contain water; therefore,
removal of periodic accumulation of water from the sump is not proposed. This
information will be added to Section 5.1.3.

Section 5.6, Human Health Risk Screening, Pages 5-5 through 5-7: The
cumulative risk screening for surface soil at SSA 72 is based on a single surface
soil sample, B-3 Surface/72SB1A. Table 5-3, Summary of Detected Chemicals in
Soil Analytical Samples, shows that several metals and polynuclear aromatic
hydrocarbons (PAHs) were detected above residential and/or industrial RSLs in
this sample. Using only a single surface soil sample to assess risk introduces
considerable uncertainty into the risk assessment. Please revise the SSP to
discuss the uncertainties associated with assessing risk with a single sample, and
address whether additional assessment of surface soil in the area will be necessary
to better define the extent of the contamination.

Response: Metals in sample B-3 Surface/72SB1A detected above RSLs
(aluminum, arsenic, cobalt, iron, manganese, thallium, and vanadium) are well
within background ranges and are below facility wide background point
estimates; therefore, these metals are not considered a concern at the site.

The following text will be added to Section 5.6.6: “Although uncertainties in
assessing risk increase when using a single surface soil sample potentially
underestimates risk, the use the maximum detected concentrations for the overall
risk screenings potentially overestimates risk. Based on the small size of the site
(0.1 acre), the lack of potential surface soil releases due to the nature of previous
activities at the SSA (acid conveyance via subsurface sump and subsurface sewer
line), the low level of detections of PAHs in the sample, the industrial screening
resulting in risks/hazards below SSP thresholds, no additional assessment of
surface soil in the area is proposed.”

Table 5-3, Summary of Detected Chemicals in Soil Analytical Samples: A
note included with this table indicates that chemical concentrations that exceed
the soil to groundwater risk-based soil screening level (SSL) based on a dilution
attenuation factor (DAF) of 20 will be shown in bold italic text. However, this
approach was not consistently applied. Nitrobenzene concentrations in samples
72SB2B and 72SB3B exceed the SSL, but the detected concentrations have not
been shown in bold italics. Please revise Table 5-3 to identify all constituents that
exceed applicable screening criteria, including the SSL, and assure that all tables
in the SSP Report do the same.




10.

11.

12.

Response: Table 5-3 will be revised and all tables will be reviewed and revised
as necessary.

Section 6.6.1, Identification of COPCs, Page 6-5: Dibenzofuran was identified
as a site COPC since no screening value was available for this constituent at the
time of report preparation. Also, risk associated with this constituent was not
incorporated into the cumulative risk screening since a RSL was not available.
However, beginning in December 2009, RSLs were established for dibenzofuran.
Please revise the SSP Report to incorporate updated RSLs for dibenzofuran into
the COPC selection process. Based on the concentration of the detection (0.043
milligrams per kilogram [mg/kg] in sample 79SS5) and the current May 2010
residential RSL for dibenzofuran (78 mg/kg), dibenzofuran does not appear to be
a concern at the site.

Response: Per previous agreements, if an updated value changes significantly so
that it would impact the conclusion for the site, an analysis of the effects of this
change will be conducted. A discussion of the use of the April 2009 RSLs versus
the December 2009 RSLs will be added to Section 3.2.7.2 as follows: “The use of
the April 2009 Regional Screening Levels rather than the December 2009
Regional Screening Levels for the SSP human health risk screening could result
in the inclusion or exclusion of chemicals based on outdated toxicity data.
Therefore to lessen the uncertainty associated with the use of these screening
levels, an assessment of the data was conducted with respect to the December
2009 Regional Screening Levels which did not result in the identification of any
additional COPCs for the sites.

Section 6.8, Conclusions and Recommendations, Page 6-14: This section
indicates that institutional controls are being implemented at SSA 30 and SSA 79,
the asbestos disposal trenches. The institutional controls will provide “for
advance notice, assessment, and approval of intrusive work that may occur within
the plant with a general digging prohibition at sites such as this.” However, the
recommendations for the disposal trenches do not include maintenance of the
sites. Since bagged asbestos containing material is known to be buried in the site
trenches, the soil cover at these sites should be properly maintained to prevent
erosion and potential exposure of the bags. Please revise the SSP to incorporate
maintenance of the soil cover at SSAs 30 and 79 into the recommendations for the
sites.

Response: The following text will be added to Section 6.8: “In addition since
bagged asbestos containing material is known to be buried in the site trenches, the
soil cover at these sites will be maintained to prevent erosion and potential
exposure of the bags.”

Section 7.4, SSP Field Activities, Page 7-4: Two test pits were completed at the
site, but the SSP Report does not describe the materials that were found in these
test pits. The SSP Report should describe the materials found in the test pits to




13.

14.

confirm the historical use of the site as a demolition waste pile. Revise the SSP
Report to discuss findings from the test pit activities. Additionally, please provide
test pit logs for both of the test pits and clarify if the log provided for Borehole
60TP-1 in Appendix D.2.1 is a part of one of the test pits.

Response: The following text will be added to Section 7.4: “During excavation
of the test pits, the material encountered included fill, gravel areas, rocks, and
concrete building debris.”

The test pit log for 60TP-2 will be provided in Appendix D.2.1. The log for
Borehole 60TP-1 will be revised to indicate Test Pit/Borehole.

Section 8.6.2, Cumulative Risk Screening, Pages 8-6 and 8-7: 2,3,7,8-TCDD
Equivalents (TEQ) (dioxins) were identified as risk drivers in both surface soil
and total soil. However, it does not appear that dioxins were adequately evaluated
at this site since only two surface soil samples were analyzed for these
constituents, both of which reported residential and/or industrial RSL
exceedances. No subsurface soil samples were analyzed for dioxins to assess the
vertical extent of contamination. Additionally, the two surface soil samples
analyzed for dioxins (77SB2 and 77SB3) were located immediately north of the
incinerator building; surface soil in other areas of the site was not evaluated
although deposition of particulate matter from the chimney is a potential release
mechanism at the site. Please revise the SSP Report to address the apparent data
gaps with respect to sampling for dioxins in subsurface soil and surface soil, or
present additional justification for not assessing the extent of this contamination.

Response: Dioxin sampling focused on surface soil at the locations where the
potential for releases were highest based on the identified release mechanisms and
location of the chimney (surface spills of materials removed from the chimney
cleanout and deposition of particulates from the chimney). Dioxin detections did
not result in an industrial cumulative risk screening equal to or above SSP 1E-05
threshold for further assessment when considering metals background. Additional
sampling for dioxins is not proposed at SSA 77 given the risk screening results,
collection of samples at the likely locations and depth of highest concentrations,
and the limited area around SSA 77 not covered by asphalt pavement or buildings
(grass covered areas are limited to approximately 0.1 acres on a steep hillside).

Note that cumulative risk and hazard screenings for industrial scenarios are below
the SSP thresholds when considering background and the recommendation for the
site is institutional controls to maintain the site in its current
industrial/commercial state and prevent any future residential use.

Section 8.8, Conclusions and Recommendation, Page 8-12: The first bulleted
item states, “Cumulative risk and hazard screening results for industrial scenarios
are below SSP thresholds for target risk and hazards.” This is inconsistent with
the information presented in Section 8.6.2, Cumulative Risk Screen, where it is




15.

noted that “cumulative risk screenings were equal to the established SSP risk level
of 1E-05 for the industrial scenario for surface and total soil.” When excluding
risk drivers below background (arsenic), site related risk falls below the
established thresholds; however, this should be noted in the first bulleted item on
Page 8-12. Please revise the first bulleted item in Section 8.8 to state that the risk
screening results for the industrial scenario are below SSP thresholds, when
excluding risk drivers below background.

Response: The first bullet of Section 8.8 will be revised as follows: “When
excluding risk drivers below background (arsenic), the site related cumulative risk
and hazard screening results for industrial scenarios are below SSP thresholds for
target risk and hazards.”

Appendix D.2.1, Site Screening Process Boring Logs: Several of the boring
logs do not specify the recovery (in feet) or the results of the photoionization
detector (PID) screening. These incomplete boring logs include the logs for
boreholes 18SB1, 18SB2, 18SBS5, 30SB1, 30SB2, 30SB3, 77SB2, 77SB3, and
77SBS. Additionally, the log for borehole 77SB3 does not include a material
description. Please revise the SSP to provide complete information on recovery,
PID screening, and material descriptions for the borings completed during the
SSP.

Response: The SSP Report will be revised to include the additional requested
information on the above referenced boring logs.
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Tina MacGillivray/Richmond/URSCorp

m 11/23/2010 02:19 PM

To Lee Mareck/Richmond/URSCorp@URSCorp
cc

bcc

Subject Fw: SSP - SSAs 18, 72, 30, etc... (UNCLASSIFIED)

----- Forwarded by Tina MacGillivray/Richmond/URSCorp on 11/23/10 02:20 PM -----

Geiger.William@epamail.epa.gov
11/23/10 02:16 PM

To

CcC

"McKenna, Jim J Mr CIV USA AMC"
<jim.mckenna@us.army.mil>

"Andy Kassoff" <akassoff@eee-consulting.com>, "Druck,
Dennis E Mr CIV USA MEDCOM PHC"
<dennis.druck@us.army.mil>, "Cutler,Jim"
<James.Cutler@deq.virginia.gov>, "jim spencer"
<james_o_spencer@urscorp.com>, "Parks, Jeffrey N"
<Jeffrey.Parks@shawgrp.com>, jerome.redder@atk.com,
"Mendoza, Richard R Mr CIV USA IMCOM"
<richard.r.mendoza@us.army.mil>,
Timothy.Leahy@shawgrp.com,
Tina_MacGillivray@URSCorp.com, "Meyer, Tom NAB02"
<Tom.Meyer@usace.army.mil>

Subject RE: SSP - SSAs 18, 72, 30, etc... (UNCLASSIFIED)

Jim, EPA/VDEQ approve the responses to these comments. The text to be added for comment #8 is a
little unclear. While we understood what you were getting at, you may want to clean that up a little.

Also, I'll be out of the office Dec. 14 and 15. We can probably skip the permit call that week, or maybe

reschedule it for Mon or Thurs.

William A. Geiger

U.S. Environmental Protection Agency

Geiger.William@epa.gov

FIo mMcKenna, Jim J Mr CIV USA AMC" <jim.mckenna@us.army.mil>
m:

To: William Geiger/R3/USEPA/US@EPA

o Druck, Dennis E Mr CIV USA MEDCOM PHC" <dennis.druck@us.army.mil>, "Cutler,Jim" <James.Cutler@deq.virginia.gov>,
" "jim spencer" <james_o_spencer@urscorp.com>, "Parks, Jeffrey N" <Jeffrey.Parks@shawgrp.com>,
<jerome.redder@atk.com>, "Mendoza, Richard R Mr CIV USA IMCOM" <richard.r.mendoza@us.army.mil>,
<Timothy.Leahy@shawgrp.com>, <Tina_MacGillivray@URSCorp.com>, "Meyer, Tom NAB02"



<Tom.Meyer@usace.army.mil>, "Andy Kassoff" <akassoff@eee-consulting.com>

Dat 10/25/2010 03:06 PM
e:
Sub RE: SSP - SSAs 18, 72, 30, etc... (UNCLASSIFIED)

ject:

Classification: UNCLASSIFIED
Caveats: FOUO

All, Attached are responses to EPA/DEQ comments on this report. Thanks,
JIM

————— Original Message-----

From: Geiger._William@epamail .epa.gov
[mailto:Geiger . William@epamail .epa.gov]

Sent: Wednesday, September 22, 2010 3:59 PM

To: McKenna, Jim J Mr CIV USA AMC

Cc: Druck, Dennis E Mr CIV USA MEDCOM PHC; Cutler,Jim; jim spencer;
Parks, Jeffrey N; jerome.redder@atk.com; Mendoza, Richard R Mr CIV USA
IMCOM; Timothy.Leahy@shawgrp.com; Tina MacGillivray@URSCorp.com; Meyer,
Tom NABO2

Subject: SSP - SSAs 18, 72, 30, etc...

Here are EPA/VDEQ comments on the March 2010 SSP. Please call or email
me with any questions.

William A. Geiger

Remedial Project Manager

Office of Remediation (3LC20)

U.S. Environmental Protection Agency
1650 Arch Street

Philadelphia, PA 19103-2029

Phone: 215.814.3413
Geiger.William@epa.gov

Classification: UNCLASSIFIED
Caveats: FOUO

[attachment "RTCs USEPA VDEQ March 2010 SSP Comments 10_22 2010.pdf" deleted
by William Geiger/R3/USEPA/US]



Response to USEPA/VDEQ Comments (10/22/2010)
Draft Site Screening Process Report for Site Screening Areas 18, 72, 30, 79, 60, and
77, dated March 2010 (Comments Received via E-mail 9/22/2010)

GENERAL COMMENTS

1. Section 3.1, Analytical Results, states that “Historical investigation results and
SSP investigation results are summarized in each site-specific section of this
report.” While the SSP Report does describe the historical investigation results, it
does not include a discussion of the individual constituents detected above the
applicable screening criteria during the SSP investigation. While a fully
developed nature and extent assessment is not a requirement of the SSP Guidance
Document, dated October 2001 (SSP Guidance), Section 7.0, Site Screening
Process Report, of the SSP Guidance does state that “a nature and extent
determination (if available)” will be presented in the SSP Report. A basic
discussion of those constituents detected above screening levels at the site as well
as a determination of whether the distribution of contaminants across the site are
suggestive of a release would be a useful addition to the SSP Report in support of
the conceptual site model, and human health and ecological risk screening
evaluations. Please revise the SSP Report to include a discussion of those
constituents detected above applicable screening levels at each of the sites, and
discuss the distribution of these constituents as they relate to potential source
areas.

Response: A summary of chemicals detected above screening levels is provided
in each site specific section in the human health risk screening section. The
human health risk screenings resulted in residential and industrial site-related
risks/hazards below the SSP thresholds for SSAs 18, 30, 60, and 79; therefore,
further analysis of chemical distribution at the sites is not necessary.

Note that for SSAs 30 and 79, although the screening resulted in risk/hazards
below the SSP thresholds, due to the presence of bagged asbestos material at the
site, institutional controls (ICs) are recommended at the sites (SSAs 30 and 79 —
Asbestos Disposal Trench No. 1 and No. 2). The objective of the ICs is to
maintain the sites in their current industrial/commercial state as a closed solid
waste management unit and to prevent any future residential use. The areas
containing the bagged asbestos material were defined via the geophysics
investigation.

For SSA 72 although cumulative risk and hazard screenings for residential
scenarios were above the SSP thresholds, the screenings for the industrial
scenarios were below the SSP thresholds. For SSA 77 although cumulative risk
and hazard screenings for residential scenarios were above the SSP thresholds, the
screenings for the industrial scenarios when considering background were below
the SSP threshold. Since the sites’ screenings for industrial scenarios were below
SSP thresholds and the recommendation for the sites are institutional controls to



maintain the sites in their current industrial/commercial state and prevent any
future residential use, further analysis of chemical distribution is not necessary.

2. For the human health risk evaluations, soil data are separated into surface soil and
total soil, presumably for different exposure scenarios; however, the SSP Report
does not define these soil intervals (i.e., surface soil is 0-2 feet below ground
surface [bgs], total soil is 0-10 feet bgs, etc.) Please define the depths of the
samples incorporated into the surface soil and total soil evaluations.

Response: The following text will be added to Section 3.2.1: “COPCs were
identified for a site by comparing the maximum detected concentration (MDC)
for a detected chemical in surface soil and total soil to USEPA residential regional
screening levels (R-RSLs) and industrial regional screening levels (I-RSLs) for
soil and tap water regional screening levels (T-RSLs) for groundwater, if
available. The two soil data groupings used for COPC screening and the
cumulative risk screening (see Section 3.2.2) are surface soil (0 to 1 ft bgs) and
total soil (O ft bgs to termination depth). The total soil data grouping consists of
combining surface and subsurface soil to address mixing of potential constituents
in soil during construction or land development activities.”

3. The SSP Report presents a summary table for each site that includes the
Cumulative Human Health Risk Screening Results for Soil. An example of such
a table is presented in Section 4.6.2, Cumulative Risk Screen. A column is
included for risk drivers, but the SSP Report has not defined the risk drivers (i.e.,
constituents associated with risk greater than 1E-06 or hazard index greater than
1). Additionally, the tables should define individual chemicals as specific risk
drivers, and not just “metals” as is shown in the table in Section 4.6.2. Please
revise the SSP Report to clearly define what constitutes a risk driver for purposes
of the summary tables, and identify individual constituents as risk drivers, rather
than classes of constituents in these tables.

Response: The following text will be added to the site specific cumulative risk
section (example provided for Section 4.6.2): “The hazard drivers identified in
the table above are those chemicals that primarily contribute to Hls greater than
the established SSP hazard level of 1.”

The tables in each site specific cumulative risk section will be revised to include a
list of the metals risk/hazard drivers.

SPECIFIC COMMENTS

4. Section 4.2.2, Acid Sewer Survey, Page 4-4: This section indicates that an Acid
Sewer Survey and Investigation was conducted on the entire RFAAP acid sewer
infrastructure between 1998 and 2000 to determine the condition of the sewers.
Deteriorated or broken sections were repaired or replaced within active areas;
however, no actions were taken in the area of SSA 18 since the site was inactive.



In the response to Specific Comment 4 on the Final Work Plan Addendum 028 for
Site Screening Areas 18, 72, 30, 79, 60, and 77, dated June 2009 (WPA 028), it
was noted that “an assessment of the 260 ft long 6-inch diameter plastic, gravity
acid sewer line that extends from the acidic wastewater sump (SSA 72) to the
SAR wastewater treatment plant was not conducted.” Please revise Section 4.2.2
to note that the section of the sewer line associated with SSA 18 and 72 was not
originally investigated as part of the Acid Sewer Survey discussed in Section
4.2.2. This comment also applies to Section 5.2.2, as part of the discussion of SSA
72. ltis acknowledged, however, that an attempt to investigate this section of the
sewer line was conducted as part of the SSP, as described in Section 5.4, SSP
Field Activities.

Response: The following text will be added to Sections 4.2.2 and 5.2.2: “An
assessment of the 260 ft long 6-inch diameter plastic, gravity acid sewer line that
extends from the acidic wastewater sump (SSA 72) to the SAR wastewater
treatment plant (SSA 18) was not conducted as part of the acid sewer survey.”

Section 4.6, Human Health Risk Screening, Page 4-7: The SSP Report does
not state which data were used in the human health risk screening (i.e., historical
and SSP data, or SSP data only). It would appear that all data (historical and SSP
data) should be included in the risk evaluations since the data were collected at
different locations, and no removal actions were conducted at this site that could
have removed soil associated with the sample locations. Please revise the SSP
Report to clearly identify the data points that were used in the risk evaluation, and
assure that all data representative of current conditions are included in the risk
evaluation.

Response: Historical data for the SSA 18 area are limited to two soil samples
collected from soil boring SB08 (at the location of monitoring well MW-4) and
2007 groundwater samples from monitoring wells MW-3 and MW-4 at locations
potentially downgradient of SSA 18. These soil and groundwater data will be
incorporated into the COPC selection and risk screening process for potential
release evaluations for this SSA. Section 4.6 will be revised to identify the
historical samples and SSP samples used in the risk evaluation.

Section 4.6.1, Identification of COPCs, Page 4-7: It is unclear why the existing
groundwater data from 2007 were not carried through to the contaminant of
potential concern (COPC) selection process as part of the human health risk
screening for SSA 18 as well as SSA 72. Section 4.6.1 states, “As presented in
WPA 028, potential releases to groundwater were assessed by evaluating
subsurface soil data and comparison of these data to USEPA risk-based soil-to-
groundwater SSLs included in the Regional Screening Table.” While a
comparison to SSLs is one component of the evaluation, WPA 028 also states, in
Section 2.4.3, Release Assessment to Groundwater, “Potential releases to
groundwater will be evaluated using existing groundwater data collected in the
site area in 2007.” Based on a cursory review of the groundwater data, presented



in Table 4-3, chloroform and perchlorate were detected above the tapwater
Regional Screening Levels (RSL) in wells MW-3 and/or MW-4, both locations of
which the SSP Report acknowledges could be used to evaluate potential releases
from SSA 18 (Section 4.2.3), and possibly SSA 72. Please revise the SSP Report
to include the 2007 groundwater data in the COPC selection process for these two
sites, and include any COPCs in the risk/hazard estimates and cumulative risk
screening.

Response: Section 4.0 of the SSP Report for SSA 18 will be revised to include
the 2007 groundwater data from MW-3 and MW-4 in the COPC selection and
cumulative risk screening process for potential release evaluations for this SSA.
Section 5.0 of the SSP Report for SSA 72 will be revised to include the 2007
groundwater data from monitoring well MW-3 in the COPC selection and
cumulative risk screening process for potential releases evaluation for this SSA.
Data from monitoring well MW-4 will not be included in the analysis for SSA 72
because of its probable crossgradient location relative to this SSA.

As presented on Table 4-3, chemicals detected at concentrations above screening
levels for MW-3 and MW-4 include perchlorate and chloroform. Therefore,
perchlorate and chloroform are COPCs for groundwater subject to cumulative risk
screening. The results of the cumulative risk screening for COPCs identified in
groundwater at SSA 18 is provided in attached Table 4-9. The screening resulted
in an HI of 0.1 for perchlorate which is below the SSP threshold (1) and a risk of
9E-05 for chloroform which is above the SSP threshold (1E-05). The detected
chloroform concentration (18 ug/L) is above the tap water RSL but below the
MCL for THMs. Chloroform was also detected in upgradient wells.

With regard to groundwater detections of chloroform at the site, it is important to
note that studies and groundwater investigations have shown the presence of
chloroform in most groundwater samples collected at the facility regardless of
location. The concentrations of chloroform detected in monitoring wells at the
site are concentrations below the range of chloroform levels present in the water
transmitted through water lines at the facility. The site is located downgradient of
developed areas containing water lines that could be leaking, which may have
been the source of chloroform. No additional assessment of chloroform at the site
is required.

This information will be incorporated into the final report.

Section 5.1.3, Surface Water, Page 5-1: This section indicates that water is still
present in the sump at SSA 72. A water sample collected from this sump in 2007
identified Alpha-BHC, heptachlor, and nine metals above their tapwater RSLs
(Section 5.2.4, Oleum Plant Environmental Baseline Study — Ecology and
Environment, Inc. 2007). Although it does not appear that the water from the
sump has been released to the environment at potentially unacceptable levels, it is
recommended that the water in this sump be properly disposed in an effort to



avoid potential future releases should the sump structure be compromised. Please
revise the SSP Report to address this concern.

Response: The limited water present in the sump is likely an accumulation of
rainwater due to the grated opening atop the sump. During the dry season when
rainfall accumulations are minimal, the sump does not contain water; therefore,
removal of periodic accumulation of water from the sump is not proposed. This
information will be added to Section 5.1.3.

Section 5.6, Human Health Risk Screening, Pages 5-5 through 5-7: The
cumulative risk screening for surface soil at SSA 72 is based on a single surface
soil sample, B-3 Surface/72SB1A. Table 5-3, Summary of Detected Chemicals in
Soil Analytical Samples, shows that several metals and polynuclear aromatic
hydrocarbons (PAHSs) were detected above residential and/or industrial RSLs in
this sample. Using only a single surface soil sample to assess risk introduces
considerable uncertainty into the risk assessment. Please revise the SSP to
discuss the uncertainties associated with assessing risk with a single sample, and
address whether additional assessment of surface soil in the area will be necessary
to better define the extent of the contamination.

Response: Metals in sample B-3 Surface/72SB1A detected above RSLs
(aluminum, arsenic, cobalt, iron, manganese, thallium, and vanadium) are well
within background ranges and are below facility wide background point
estimates; therefore, these metals are not considered a concern at the site.

The following text will be added to Section 5.6.6: “Although uncertainties in
assessing risk increase when using a single surface soil sample potentially
underestimates risk, the use the maximum detected concentrations for the overall
risk screenings potentially overestimates risk. Based on the small size of the site
(0.1 acre), the lack of potential surface soil releases due to the nature of previous
activities at the SSA (acid conveyance via subsurface sump and subsurface sewer
line), the low level of detections of PAHSs in the sample, the industrial screening
resulting in risks/hazards below SSP thresholds, no additional assessment of
surface soil in the area is proposed.”

Table 5-3, Summary of Detected Chemicals in Soil Analytical Samples: A
note included with this table indicates that chemical concentrations that exceed
the soil to groundwater risk-based soil screening level (SSL) based on a dilution
attenuation factor (DAF) of 20 will be shown in bold italic text. However, this
approach was not consistently applied. Nitrobenzene concentrations in samples
72SB2B and 72SB3B exceed the SSL, but the detected concentrations have not
been shown in bold italics. Please revise Table 5-3 to identify all constituents that
exceed applicable screening criteria, including the SSL, and assure that all tables
in the SSP Report do the same.
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Response: Table 5-3 will be revised and all tables will be reviewed and revised
as necessary.

Section 6.6.1, Identification of COPCs, Page 6-5: Dibenzofuran was identified
as a site COPC since no screening value was available for this constituent at the
time of report preparation. Also, risk associated with this constituent was not
incorporated into the cumulative risk screening since a RSL was not available.
However, beginning in December 2009, RSLs were established for dibenzofuran.
Please revise the SSP Report to incorporate updated RSLs for dibenzofuran into
the COPC selection process. Based on the concentration of the detection (0.043
milligrams per kilogram [mg/kg] in sample 79SS5) and the current May 2010
residential RSL for dibenzofuran (78 mg/kg), dibenzofuran does not appear to be
a concern at the site.

Response: Per previous agreements, if an updated value changes significantly so
that it would impact the conclusion for the site, an analysis of the effects of this
change will be conducted. A discussion of the use of the April 2009 RSLs versus
the December 2009 RSLs will be added to Section 3.2.7.2 as follows: “The use of
the April 2009 Regional Screening Levels rather than the December 2009
Regional Screening Levels for the SSP human health risk screening could result
in the inclusion or exclusion of chemicals based on outdated toxicity data.
Therefore to lessen the uncertainty associated with the use of these screening
levels, an assessment of the data was conducted with respect to the December
2009 Regional Screening Levels which did not result in the identification of any
additional COPCs for the sites.

Section 6.8, Conclusions and Recommendations, Page 6-14: This section
indicates that institutional controls are being implemented at SSA 30 and SSA 79,
the asbestos disposal trenches. The institutional controls will provide “for
advance notice, assessment, and approval of intrusive work that may occur within
the plant with a general digging prohibition at sites such as this.” However, the
recommendations for the disposal trenches do not include maintenance of the
sites. Since bagged asbestos containing material is known to be buried in the site
trenches, the soil cover at these sites should be properly maintained to prevent
erosion and potential exposure of the bags. Please revise the SSP to incorporate
maintenance of the soil cover at SSAs 30 and 79 into the recommendations for the
sites.

Response: The following text will be added to Section 6.8: “In addition since
bagged asbestos containing material is known to be buried in the site trenches, the
soil cover at these sites will be maintained to prevent erosion and potential
exposure of the bags.”

Section 7.4, SSP Field Activities, Page 7-4: Two test pits were completed at the
site, but the SSP Report does not describe the materials that were found in these
test pits. The SSP Report should describe the materials found in the test pits to
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confirm the historical use of the site as a demolition waste pile. Revise the SSP
Report to discuss findings from the test pit activities. Additionally, please provide
test pit logs for both of the test pits and clarify if the log provided for Borehole
60TP-1 in Appendix D.2.1 is a part of one of the test pits.

Response: The following text will be added to Section 7.4: “During excavation
of the test pits, the material encountered included fill, gravel areas, rocks, and
concrete building debris.”

The test pit log for 60TP-2 will be provided in Appendix D.2.1. The log for
Borehole 60TP-1 will be revised to indicate Test Pit/Borehole.

Section 8.6.2, Cumulative Risk Screening, Pages 8-6 and 8-7: 2,3,7,8-TCDD
Equivalents (TEQ) (dioxins) were identified as risk drivers in both surface soil
and total soil. However, it does not appear that dioxins were adequately evaluated
at this site since only two surface soil samples were analyzed for these
constituents, both of which reported residential and/or industrial RSL
exceedances. No subsurface soil samples were analyzed for dioxins to assess the
vertical extent of contamination. Additionally, the two surface soil samples
analyzed for dioxins (77SB2 and 77SB3) were located immediately north of the
incinerator building; surface soil in other areas of the site was not evaluated
although deposition of particulate matter from the chimney is a potential release
mechanism at the site. Please revise the SSP Report to address the apparent data
gaps with respect to sampling for dioxins in subsurface soil and surface soil, or
present additional justification for not assessing the extent of this contamination.

Response: Dioxin sampling focused on surface soil at the locations where the
potential for releases were highest based on the identified release mechanisms and
location of the chimney (surface spills of materials removed from the chimney
cleanout and deposition of particulates from the chimney). Dioxin detections did
not result in an industrial cumulative risk screening equal to or above SSP 1E-05
threshold for further assessment when considering metals background. Additional
sampling for dioxins is not proposed at SSA 77 given the risk screening results,
collection of samples at the likely locations and depth of highest concentrations,
and the limited area around SSA 77 not covered by asphalt pavement or buildings
(grass covered areas are limited to approximately 0.1 acres on a steep hillside).

Note that cumulative risk and hazard screenings for industrial scenarios are below
the SSP thresholds when considering background and the recommendation for the
site is institutional controls to maintain the site in its current
industrial/commercial state and prevent any future residential use.

Section 8.8, Conclusions and Recommendation, Page 8-12: The first bulleted
item states, “Cumulative risk and hazard screening results for industrial scenarios
are below SSP thresholds for target risk and hazards.” This is inconsistent with
the information presented in Section 8.6.2, Cumulative Risk Screen, where it is
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noted that “cumulative risk screenings were equal to the established SSP risk level
of 1E-05 for the industrial scenario for surface and total soil.” When excluding
risk drivers below background (arsenic), site related risk falls below the
established thresholds; however, this should be noted in the first bulleted item on
Page 8-12. Please revise the first bulleted item in Section 8.8 to state that the risk
screening results for the industrial scenario are below SSP thresholds, when
excluding risk drivers below background.

Response: The first bullet of Section 8.8 will be revised as follows: “When
excluding risk drivers below background (arsenic), the site related cumulative risk
and hazard screening results for industrial scenarios are below SSP thresholds for
target risk and hazards.”

Appendix D.2.1, Site Screening Process Boring Logs: Several of the boring
logs do not specify the recovery (in feet) or the results of the photoionization
detector (PID) screening. These incomplete boring logs include the logs for
boreholes 18SB1, 18SB2, 18SB5, 30SB1, 30SB2, 30SB3, 77SB2, 77SB3, and
77SB5. Additionally, the log for borehole 77SB3 does not include a material
description. Please revise the SSP to provide complete information on recovery,
PID screening, and material descriptions for the borings completed during the
SSP.

Response: The SSP Report will be revised to include the additional requested
information on the above referenced boring logs.



Table 4-9

SSA 18 Cumulative HHRS (Groundwater)
SSP Report for SSAs 18, 72, 30, 79, 60, and 77
Radford Army Ammunition Plant, Radford, Virginia

Detection Noncarcinogenic
CAS # Chemical Units | Frequency MDC Tap Water RSL| C/N | Non Carcinogenic HI| Excess Cancer Risk Target Organ
67-66-3  |Chloroform ug/L 2/2 18 0.19 C - 9.E-05 -
14797-79-0 [Perchlorate ug/L 2/2 3.59 25.55 N 1.E-01 -- thyroid
1.E-01 9.E-05
Target Organ Segregation
Total thyroid HI = 0.1

Notes:

Hg/L = Microgram Per Kilogram
CAS = Chemical Abstracts Service

MDC = Maximum Detected Concentration
HI = Hazard Index

1of1l

RSL = Regional Screening Level (RSL) from EPA April 2009 RSL Table
C = Carcinogenic per EPA RSL Table (April 2009)
N = Noncarcinogenic per EPA RSL Table (April 2009)

Radford Army Ammunition Plant
SSP Report for SSAs 18, 72, 30, 79, 60, and 77
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Presented below are EPA/VDEQ comments on the Draft Site Screening Process Report
for Site Screening Areas 18, 72, 30, 79, 60, and 77, dated March 2010, for the Radford
Army Ammunition Plant (RFAAP) located in Radford, Virginia (SSP Report).

GENERAL COMMENTS

1. Section 3.1, Analytical Results, states that “Historical investigation results and
SSP investigation results are summarized in each site-specific section of this
report.” While the SSP Report does describe the historical investigation results, it
does not include a discussion of the individual constituents detected above the
applicable screening criteria during the SSP investigation. While a fully
developed nature and extent assessment is not a requirement of the SSP Guidance
Document, dated October 2001 (SSP Guidance), Section 7.0, Site Screening
Process Report, of the SSP Guidance does state that “a nature and extent
determination (if available)” will be presented in the SSP Report. A basic
discussion of those constituents detected above screening levels at the site as well
as a determination of whether the distribution of contaminants across the site are
suggestive of a release would be a useful addition to the SSP Report in support of
the conceptual site model, and human health and ecological risk screening
evaluations. Please revise the SSP Report to include a discussion of those
constituents detected above applicable screening levels at each of the sites, and
discuss the distribution of these constituents as they relate to potential source
areas.

2. For the human health risk evaluations, soil data are separated into surface soil and
total soil, presumably for different exposure scenarios; however, the SSP Report
does not define these soil intervals (i.e., surface soil is 0-2 feet below ground
surface [bgs], total soil is 0-10 feet bgs, etc.) Please define the depths of the
samples incorporated into the surface soil and total soil evaluations.

3. The SSP Report presents a summary table for each site that includes the
Cumulative Human Health Risk Screening Results for Soil. An example of such
a table is presented in Section 4.6.2, Cumulative Risk Screen. A column is
included for risk drivers, but the SSP Report has not defined the risk drivers (i.e.,
constituents associated with risk greater than 1E-06 or hazard index greater than
1). Additionally, the tables should define individual chemicals as specific risk
drivers, and not just “metals” as is shown in the table in Section 4.6.2. Please
revise the SSP Report to clearly define what constitutes a risk driver for purposes
of the summary tables, and identify individual constituents as risk drivers, rather
than classes of constituents in these tables.

SPECIFIC COMMENTS
4. Section 4.2.2, Acid Sewer Survey, Page 4-4: This section indicates that an Acid

Sewer Survey and Investigation was conducted on the entire RFAAP acid sewer
infrastructure between 1998 and 2000 to determine the condition of the sewers.



Deteriorated or broken sections were repaired or replaced within active areas;
however, no actions were taken in the area of SSA 18 since the site was inactive.
In the response to Specific Comment 4 on the Final Work Plan Addendum 028 for
Site Screening Areas 18, 72, 30, 79, 60, and 77, dated June 2009 (WPA 028), it
was noted that “an assessment of the 260 ft long 6-inch diameter plastic, gravity
acid sewer line that extends from the acidic wastewater sump (SSA 72) to the
SAR wastewater treatment plant was not conducted.” Please revise Section 4.2.2
to note that the section of the sewer line associated with SSA 18 and 72 was not
originally investigated as part of the Acid Sewer Survey discussed in Section
4.2.2. This comment also applies to Section 5.2.2, as part of the discussion of SSA
72. ltis acknowledged, however, that an attempt to investigate this section of the
sewer line was conducted as part of the SSP, as described in Section 5.4, SSP
Field Activities.

Section 4.6, Human Health Risk Screening, Page 4-7: The SSP Report does
not state which data were used in the human health risk screening (i.e., historical
and SSP data, or SSP data only). It would appear that all data (historical and SSP
data) should be included in the risk evaluations since the data were collected at
different locations, and no removal actions were conducted at this site that could
have removed soil associated with the sample locations. Please revise the SSP
Report to clearly identify the data points that were used in the risk evaluation, and
assure that all data representative of current conditions are included in the risk
evaluation.

Section 4.6.1, Identification of COPCs, Page 4-7: It is unclear why the existing
groundwater data from 2007 were not carried through to the contaminant of
potential concern (COPC) selection process as part of the human health risk
screening for SSA 18 as well as SSA 72. Section 4.6.1 states, “As presented in
WPA 028, potential releases to groundwater were assessed by evaluating
subsurface soil data and comparison of these data to USEPA risk-based soil-to-
groundwater SSLs included in the Regional Screening Table.” While a
comparison to SSLs is one component of the evaluation, WPA 028 also states, in
Section 2.4.3, Release Assessment to Groundwater, “Potential releases to
groundwater will be evaluated using existing groundwater data collected in the
site area in 2007.” Based on a cursory review of the groundwater data, presented
in Table 4-3, chloroform and perchlorate were detected above the tapwater
Regional Screening Levels (RSL) in wells MW-3 and/or MW-4, both locations of
which the SSP Report acknowledges could be used to evaluate potential releases
from SSA 18 (Section 4.2.3), and possibly SSA 72. Please revise the SSP Report
to include the 2007 groundwater data in the COPC selection process for these two
sites, and include any COPCs in the risk/hazard estimates and cumulative risk
screening.

Section 5.1.3, Surface Water, Page 5-1: This section indicates that water is still
present in the sump at SSA 72. A water sample collected from this sump in 2007
identified Alpha-BHC, heptachlor, and nine metals above their tapwater RSLs
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(Section 5.2.4, Oleum Plant Environmental Baseline Study — Ecology and
Environment, Inc. 2007). Although it does not appear that the water from the
sump has been released to the environment at potentially unacceptable levels, it is
recommended that the water in this sump be properly disposed in an effort to
avoid potential future releases should the sump structure be compromised. Please
revise the SSP Report to address this concern.

Section 5.6, Human Health Risk Screening, Pages 5-5 through 5-7: The
cumulative risk screening for surface soil at SSA 72 is based on a single surface
soil sample, B-3 Surface/72SB1A. Table 5-3, Summary of Detected Chemicals in
Soil Analytical Samples, shows that several metals and polynuclear aromatic
hydrocarbons (PAHSs) were detected above residential and/or industrial RSLs in
this sample. Using only a single surface soil sample to assess risk introduces
considerable uncertainty into the risk assessment. Please revise the SSP to
discuss the uncertainties associated with assessing risk with a single sample, and
address whether additional assessment of surface soil in the area will be necessary
to better define the extent of the contamination.

Table 5-3, Summary of Detected Chemicals in Soil Analytical Samples: A
note included with this table indicates that chemical concentrations that exceed
the soil to groundwater risk-based soil screening level (SSL) based on a dilution
attenuation factor (DAF) of 20 will be shown in bold italic text. However, this
approach was not consistently applied. Nitrobenzene concentrations in samples
72SB2B and 72SB3B exceed the SSL, but the detected concentrations have not
been shown in bold italics. Please revise Table 5-3 to identify all constituents that
exceed applicable screening criteria, including the SSL, and assure that all tables
in the SSP Report do the same.

Section 6.6.1, Identification of COPCs, Page 6-5: Dibenzofuran was identified
as a site COPC since no screening value was available for this constituent at the
time of report preparation. Also, risk associated with this constituent was not
incorporated into the cumulative risk screening since a RSL was not available.
However, beginning in December 2009, RSLs were established for dibenzofuran.
Please revise the SSP Report to incorporate updated RSLs for dibenzofuran into
the COPC selection process. Based on the concentration of the detection (0.043
milligrams per kilogram [mg/kg] in sample 79SS5) and the current May 2010
residential RSL for dibenzofuran (78 mg/kg), dibenzofuran does not appear to be
a concern at the site.

Section 6.8, Conclusions and Recommendations, Page 6-14: This section
indicates that institutional controls are being implemented at SSA 30 and SSA 79,
the asbestos disposal trenches. The institutional controls will provide “for
advance notice, assessment, and approval of intrusive work that may occur within
the plant with a general digging prohibition at sites such as this.” However, the
recommendations for the disposal trenches do not include maintenance of the
sites. Since bagged asbestos containing material is known to be buried in the site
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trenches, the soil cover at these sites should be properly maintained to prevent
erosion and potential exposure of the bags. Please revise the SSP to incorporate
maintenance of the soil cover at SSAs 30 and 79 into the recommendations for the
sites.

Section 7.4, SSP Field Activities, Page 7-4: Two test pits were completed at the
site, but the SSP Report does not describe the materials that were found in these
test pits. The SSP Report should describe the materials found in the test pits to
confirm the historical use of the site as a demolition waste pile. Revise the SSP
Report to discuss findings from the test pit activities. Additionally, please provide
test pit logs for both of the test pits and clarify if the log provided for Borehole
60TP-1 in Appendix D.2.1 is a part of one of the test pits.

Section 8.6.2, Cumulative Risk Screening, Pages 8-6 and 8-7: 2,3,7,8-TCDD
Equivalents (TEQ) (dioxins) were identified as risk drivers in both surface soil
and total soil. However, it does not appear that dioxins were adequately evaluated
at this site since only two surface soil samples were analyzed for these
constituents, both of which reported residential and/or industrial RSL
exceedances. No subsurface soil samples were analyzed for dioxins to assess the
vertical extent of contamination. Additionally, the two surface soil samples
analyzed for dioxins (77SB2 and 77SB3) were located immediately north of the
incinerator building; surface soil in other areas of the site was not evaluated
although deposition of particulate matter from the chimney is a potential release
mechanism at the site. Please revise the SSP Report to address the apparent data
gaps with respect to sampling for dioxins in subsurface soil and surface soil, or
present additional justification for not assessing the extent of this contamination.

Section 8.8, Conclusions and Recommendation, Page 8-12: The first bulleted
item states, “Cumulative risk and hazard screening results for industrial scenarios
are below SSP thresholds for target risk and hazards.” This is inconsistent with
the information presented in Section 8.6.2, Cumulative Risk Screen, where it is
noted that “cumulative risk screenings were equal to the established SSP risk level
of 1E-05 for the industrial scenario for surface and total soil.” When excluding
risk drivers below background (arsenic), site related risk falls below the
established thresholds; however, this should be noted in the first bulleted item on
Page 8-12. Please revise the first bulleted item in Section 8.8 to state that the risk
screening results for the industrial scenario are below SSP thresholds, when
excluding risk drivers below background.

Appendix D.2.1, Site Screening Process Boring Logs: Several of the boring
logs do not specify the recovery (in feet) or the results of the photoionization
detector (PID) screening. These incomplete boring logs include the logs for
boreholes 18SB1, 18SB2, 18SB5, 30SB1, 30SB2, 30SB3, 77SB2, 77SB3, and
77SB5. Additionally, the log for borehole 77SB3 does not include a material
description. Please revise the SSP to provide complete information on recovery,



PID screening, and material descriptions for the borings completed during the
SSP.
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EXECUTIVE SUMMARY

This Site Screening Process (SSP) report presents the results and findings of the Resource Conservation
and Recovery Act (RCRA) investigation conducted at the Radford Army Ammunition Plant (RFAAP) for
the following site screening areas (SSAs; Figure 1-1):

e SSA18 Sulfuric Acid Recovery Plant — Waste Acid Treatment Facility
e SSAT2 Oleum Plant Acidic Wastewater Sump

e SSA 30 Asbestos Disposal Trench No. 1

e SSAT9 Asbestos Disposal Trench No. 2

e SSA 60 Rubble Pile East of the Administration Building

e SSAT7 Garbage Incinerator

SSA 18 and SSA 72 are located in close proximity to each other in the Oleum Plant area, but were
assessed separately. SSA 30 and SSA 79 are co-located in the HSA and are assessed together due to
similar operational histories. SSA 60 is adjacent to the main administration building near the main gate to
the plant. SSA 77 is located adjacent to shipping and receiving in the MMA.

URS Group, Inc. (URS) conducted a RCRA SSP at the RFAAP for SSAs 18, 72, 30, 79, 60, and 77. The
SSP was performed in accordance with the U.S. Environmental Protection Agency (USEPA) Region Il
and Virginia Department of Environmental Quality (VDEQ)-approved Master Work Plan (MWP)
Addendum 028 (URS 2009), the requirements set forth in the 2000 RCRA permit for RFAAP (USEPA
2000), and the USEPA approved SSP Guidance Document for RFAAP (USEPA 2001, Appendix A).

The SSP was designed to assess: whether releases of hazardous substances, pollutants, chemicals,
hazardous wastes, or hazardous constituents have occurred to the environment at the site evaluated,
whether further investigation (i.e., risk assessment or RCRA Facility Investigation (RFI)) or an interim
removal action is appropriate at a site, or whether no further action (NFA) at a site is appropriate. Five
steps were completed for the SSP following the approved guidance document including: 1) performance
of a desktop audit and site visit to develop the scope of the SSP Work Plan, 2) preparation of a SSP site-
specific Work Plan, 3) performance of the field work in accordance with the approved SSP Work Plan, 4)
evaluation of the SSP data and completion of pre-remedial risk screening, and 5) assessment of the need
for further investigation, interim removal action, or preparation of a “No Further Action” Decision
Document, per the RCRA Corrective Action permit based on the results of the SSP and risk screening.

Human Health Risk Screenings

Human health risk screening was conducted for each of the sites. SSAs 30 and 79 were assessed together
due to their proximity and similar historical activities. Background levels of metals were the risk and
hazard drivers for each of the sites except for SSA 72 (benzo(a)pyrene and Aroclor 1254) and SSA 77
(2,3,7,8-TCDD TEQ (dioxins)). SSA 72 and SSA 77 had site-related risks/hazards equal to or above the
SSP thresholds of 1E-05 and 1 for the residential scenario. The site-related cumulative risks/hazards for
SSA 72 and SSA 77 were below the SSP thresholds for the industrial scenario. The remaining sites (SSA
18, SSA 30, SSA 79, and SSA 60) had site-related risks and hazards below SSP thresholds of 1E-05 and
1, respectively, for residential and industrial scenarios.

Ecological Risk Screenings

Ecological risk screening was conducted for five of the six sites. SSAs 30 and 79 were assessed together
due to their proximity and similar historical activities. Metals were the primary constituents of potential
ecological concern (COPECs) at the sites with the exception of SSA 77 (2,3,7,8-TCDD TEQ (dioxins)).
The results of the ecological risk assessments indicated there is adequate information to conclude that

ES-1 Radford Army Ammunition Plant
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ecological risks are considered negligible at SSAs 18, 30, 79, 60, and 77; therefore, there is no need for
further action at these SSP sites on the basis of ecological risk. Although a limited number of surface soil
samples were collected (one sample) at SSA 72, an ecological risk assessment was not conducted for the
site considering the small size of the site (0.1 acre), the nature of previous activities at the site (acid
conveyance via subsurface sump and subsurface sewer line), and the lack of potential surface soil releases
due to the nature of previous activities at the site. Based on these factors, the potential for ecological risk
at SSA 72 is considered negligible.

Conclusions and Recommendations

A summary of conclusion and recommendation based on the SSP evaluation for each site is provided
below:

e SSA 18 — No Further Action based on the results of the human health screening, ecological risk
screening, and SSL evaluation;

e SSA 72 — No Further Action beyond the implementation of land use controls to maintain this site
as industrial precluding residential use due to cumulative risk and hazard screening results for
residential scenarios equal to or above SSP thresholds for target risk and hazards;

e SSAs 30 and 79 — No Further Action beyond the implementation of land use controls to maintain
this site as a closed solid waste management unit due to the presence of bagged asbestos
containing material at the site within the trenches;

e SSA 60 — No Further Action based on the results of the human health screening, ecological risk
screening, and SSL evaluation; and

e SSA 77 — No Further Action beyond the implementation of land use controls to maintain this site
as industrial precluding residential use due to cumulative risk and hazard screening results for
residential scenarios above SSP thresholds for target risk and hazards.

ES-2 Radford Army Ammunition Plant
SSP Report for SSAs 18, 72, 30, 79, 60, and 77



SITE SCREENING PROCESS REPORT FOR
SITE SCREENING AREAS 18, 72, 30, 79, 60, AND 77

TABLE OF CONTENTS

Section Page
EXECUTIVE SUMMARY ..ottt sttt sa et et s et et e e saesaebesnestesnestenenaas ES-1
1.0 INTRODUGCTION ..ottt sttt e et e e s e seebessesbeste st e ee e eneaseasenneneeneenes 1-1
1.1 PURPOSE ..ottt bbbt bbbtk b bbb et e et e bt e bt b bbbt eas 1-1
1.2 REPORT ORGANIZATION ...ttt sttt sttt sa e snestesnenae e 1-1
2.0 SSP INVESTIGATION PROGRADM ....cooiiieieesie ettt ane e 2-1
2.1 DESKTOP AUDIT AND FIELD VISIT ..ottt 2-1
2.2 SSP WORK PLAN ...ttt b ettt e e seebaebe st et et et eseenaenaesestesnenteeas 2-1
2.3 SAMPLING AND ANALYSIS. ... oottt ettt sneseenee e 2-1
P I R To T | IS = ] o] o SRR 2-2
2.3.2 Groundwater SAMPIING ..o e 2-2
2.4 QUALITY ASSURANCE ..ottt sttt sassessestessesaeseeseeseesessessessenens 2-2
2.5 INVESTIGATION METHODOLOGY ....ooiiiiiiiiieieieiesiese sttt sse s sseneenens 2-2
P TN S To T IS 1141 0] 1T oo SO 2-2
2.5.2 SOU BOFINQS ...ttt bbbttt 2-3
FZE T I 1Y A o | £ RT 2-3
2.5.4 Monitoring Well and Groundwater Sampling ..........cccoeveieiieveieee e 2-3
2.5.5 SAMPIE LOCALIONS .....ouviiieiieiiiiieicitesie et bbbt 2-3
2.5.6 Management of Investigation-Derived Material .............ccooeviiieiiiienieie e 2-4
3.0 SSP RISK SCREENING PROCEEDURES ........ccocciiiiiieiitsie e 3-1
3.1 ANALYTICAL RESULTS ...ttt ettt sttt nne s 3-1
3.2 HUMAN HEALTH RISK SCREENING .......cccoiiiiiieieieese et 3-1
3.2.1 1dentification OF COPCS ........oiiiiiieie ettt sttt e e e 3-1
3.2.2 CUMUIALIVE RISK SCIBEN .....oviiiiiiieiisie ittt ettt 3-1
3.2.3 Lead and 110N SCIEENMING........cviiiiiteiieiieieiee ettt 3-2
I | I O] g o T4 1Yo N To ) PSSR 3-2
3.2.5 Comparisons t0 ARARS ........ii e 3-3
3.2.6 Background COMPATISON .......c.uieruiruerieieieiieiesie sttt sttt sb b 3-3
3.2.7 UNCErtainties ANAIYSIS.......iieeieieeiee ettt sttt saeere e nne e 3-3
3.3 ECOLOGICAL RISK SCREENING PROCESS ........coiiiiiiiieiienieieesiesese e 3-5
3.3.1 SCOPE OF WOTK ...ttt sttt e be e saeereenes 3-5
3.3.2 SCOPE OF WOTK ...ttt 3-6
3.3.3 Screening-Level Problem FOrmulation ... 3-6
3.3.4 Site CharaCteriZatION .........cocerieieieisire ettt sttt neere s 3-6
3.3.5 ldentification of Chemicals of Potential Ecological CONCern ............ccoovvvviveieiiieininns 3-7
3.3.6 Identification of Exposure Pathways and Potential Receptors Analysis...........ccccccoevennne. 3-7
3.3.7 Identification of Assessment and Measurement ENAPOINtS.........cccvevvevieeveeveeveesinesineenn 3-8
3.3.8 Preliminary Exposure Estimate and Ecological Effects Evaluation...............ccccccoevvvenee. 3-8
3.3.9 Refined Exposure Estimate and Risk Characterization............ccccooevviveencc i 3-9
3.3.10 Risk Management — Scientific Management Decision Point............ccccccvvviiiveiveninnnnn, 3-11
3.3.11 Exposure and Risk Uncertainty ANAIYSIS .......cccvcvveiiiieiieiiir e e 3-11

4.0 SSA 18 SULFURIC ACID RECOVERY PLANT, ACIDIC WASTEWATER TREATMENT
[ O 1 I L I 2SSOSR PRSP 4-1
4.1 SITE BACKGROUND — ENVIRONMENTAL SETTING......cceoiiiieiiiiirene s 4-1
4. 1.1 SITE DESCIIPTION ...ttt bbbttt sb et 4-1
O | (=30 11 (0] Y PSS 4-2
4.1.3 SUITACE WALET ...ttt ettt bt s et b et e st ne e e e enes 4-2
i Radford Army Ammunition Plant

SSP Report for SSAs 18, 72, 30, 79, 60, and 77



SITE SCREENING PROCESS REPORT FOR
SITE SCREENING AREAS 18, 72, 30, 79, 60, AND 77
TABLE OF CONTENTS

(CONTINUED)

Section Page
O T | OSSO STR 4-3
I T 1T ] [T SR 4-3
4.1.6 HYArogEOIOGY ......oveeiieieieiiii sttt 4-3

4.2 PREVIOUS INVESTIGATIONS .....ooiiiiiiie ettt sttt sttt s neenes 4-3
4.2.1 RCRA Facility Assessment — USEPA 1987.........cccooiiiiiiiiiiii e 4-3
4.2.2 ACIH SEWET SUIVEY ....oecvveieitieiee sttt sttt ettt e st e b e st e te et e s beess e beane e e e sbeanaeseesreenee 4-4
4.2.3 Oleum Plant Environmental Baseline Study — Ecology and Environment, Inc. 2007 ......4-4

4.3 WORK PLAN DATA GAP ANALYSIS ...t 4-4
4.3.1 Release AssesSMeNnt t0 SUIfaCe SOil........ccooeviiiiiiiiiece e 4-4
4.3.2 Release Assessment to Subsurface SOil..........ccocvvviiiiiiiiii i 4-4
4.3.3 Release AssesSMENt 10 GrOUNTWALET ...........eeerrereiiere e nee et enes 4-5
4.3.4 PhySICal SOI TESHING ...vveiviiieeeeie ettt e te e sre e sre e sneesreesneeanes 4-5
4.3.5 SUMMArY OF DAt GAPS .....ecveiieiiecieie ettt sttt sre et e besne e 4-5

4.4 SSP FIELD ACTIVITIES.. ...ttt ettt sttt et e s nesne st e s 4-5

4.5 CONCEPTUAL SITE MODEL (CSM) ..ottt 4-7

4.6 HUMAN HEALTH RISK SCREENING ......cccoiiiiiiiiinisese e 4-7
4.6.1 1dentification OFf COPCS .......coiiieieieciee sttt saeereenes 4-7
4.6.2 CUMUIALIVE RISK SCIEEN ...ttt e see e 4-8
4.6.3 Lead and IrON SCIEENING........cieieeieie ittt et re et et sre e e sbe e sresreenes 4-9
4.6.4 SSL COMPAriSON = SOUl ..ot e 4-10
4.6.5 Background Comparison = SOl .........ccoeeiiiiiiie e 4-10
4.6.6 Human Health Risk SCreening SUMMAIY ..........ccccieiiieiiriiieere e seeseesee e see e seeeneees 4-10

4.7 ECOLOGICAL RISK SCREENING .....ooitiiiiiiiieisesiese sttt 4-11
4.7.1 Ecological Site CharaCterization .............ccoeierieiieiieiisisiie e 4-11
4.7.2 Preliminary Exposure Estimate and Ecological Effects Evaluation................cccccevvvenen. 4-11
4.7.3 Refined Exposure Estimate and Risk Characterization............c.cccccevevivevievivcvcseseeceen, 4-12
4.7.4 Background CompariSon = SO .......ccceiiieieiiiiiii e 4-13
4.7.5 Risk Management — Scientific Management Decision Point ............ccocceoeieviieneienne. 4-13

4.8 CONCLUSIONS AND RECOMMENDATION.......ccitiiitiiiierieieisiese s see e 4-14

5.0 SSA 72 OLEUM PLANT ACIDIC WASTEWATER SUMP. ..ottt 5-1

5.1 SITE BACKGROUND — ENVIRONMENTAL SETTING......ccooitiirieirien e e 5-1
TR AT (- I 1= ST o 4 o] SR 5-1
TN S (= 1151 (o Y/ SO SR 5-1
5.1.3 SUMACE WALET .....eeieieie ettt et sttt e e e te s e stesteenbesteeneebesneeseeneeenen 5-1
ST T S 1o 1 OSSPSR 5-1
ST ST T To] (o] Y TP 5-2
5.1.6 HYArOGEOIOQY ...ttt ekttt 5-2

5.2 PREVIOUS INVESTIGATIONS ...ttt ettt ettt st snessesnenne e 5-2
5.2.1 RCRA Facility Assessment — USEPA 1987........ccccooiiiiiiiiiiieree e e 5-2
5.2.2 ACIH SEWEE SUIVEY ..ottt ettt sttt sttt et e st e s ba et esbe st e e besteessesbeaneesresreenes 5-2
5.2.3 Oleum Plant Site Screening Investigation - Draper Aden Associates 2004...................... 5-2
5.2.4 Oleum Plant Environmental Baseline Study — Ecology and Environment, Inc. 2007 ...... 5-3

5.3 WORK PLAN DATA GAP ANALYSIS ...ttt 5-3
5.3.1 Release Assessment to SUIface SOil........cccoviveieiiiieic e 5-3
5.3.2 Release Assessment to Subsurface SOil..........ccoocooiiiiiiiii i 5-3
5.3.3 Release AssesSMENt t0 GrOUNAWALET ...........coueieieiiiiirie e s 5-3

ii Radford Army Ammunition Plant

SSP Report for SSAs 18, 72, 30, 79, 60, and 77



SITE SCREENING PROCESS REPORT FOR
SITE SCREENING AREAS 18, 72, 30, 79, 60, AND 77
TABLE OF CONTENTS

(CONTINUED)

Section Page
5.3.4 PhySiCal SOIl TESTING ...cveiueeeie ittt 5-4
5.3.5 SUMMArY OF Data GaPS .....ccveiuieiieiieiie e se ettt ee e e ee e sreesreesneeanes 5-4

5.4 SSP FIELD ACTIVITIES. ..ottt ettt sttt naetesna st e 5-4
5.5 CONCEPTUAL SITE MODEL (CSM) ..uvitiiiiiieieieeeeee sttt sneneas 5-5
5.6 HUMAN HEALTH RISK SCREENING .......ccccoiiiiieiiieese sttt 5-5
5.6.1 1dentification O COPCS .......ccoiiiiiiiiie et et 5-5
5.6.2 CUMUIALIVE RISK SCIEEN ....ovviiieie ittt seeenes 5-6
5.6.3 Lead and 110N SCrEENING.......cccveieeieesiesiesie e steesteeste e s e s e sbe e be e teesteesteesraeenneeeeesreenns 5-7
5.6.4 SSL COMPAriSON = SOIl.....ccviiiiiiiiiii ettt sreene 5-7
5.6.5 Background CompariSon = SOIl ..........coceiiiiiiiiiii e 5-7
5.6.6 Human Health Risk SCreening SUMMArY ...........ccoooiiiiieinieiee e 5-8

5.7 ECOLOGICAL RISK SCREENING .....ccotiiiiiiiieieieisee st 5-8
5.8 CONCLUSIONS AND RECOMMENDATION. ..ottt 5-9

6.0 SSA 30 ASBESTOS DISPOSAL TRENCH NO. 1 AND SSA 79 ASBESTOS DISPOSAL

TRENGCH NO. 2. oottt sttt e st e e se s te s te st et e st e s e eneebestesteneeneenes 6-1
6.1 SITE BACKGROUND — ENVIRONMENTAL SETTING.......cceootiiieiniienene e 6-1
B.1.1 SItE DESCIIPLION ...ttt bbbttt 6-1
TN S 1 (= 1151 (o Y/ PSR 6-1
B.1.3 SUIMACE WALET ...ttt 6-1
G0 R To 1 SRS 6-1

T T T To] [0 SRR 6-2
TSI Yo 0T T=To] (oo YRS 6-2

6.2 PREVIOUS INVESTIGATION ....couiiiiiitiiieite ettt 6-3
6.2.1 RCRA Facility Assessment — USEPA 1987.........cccociiiiiiiiiiieisesise e 6-3
6.2.2 Installation Assessment — USEPA 1992........c.ooiiiiiiiiiieie e 6-4
6.2.3 RCRA Facility Investigation at SWMU 51 - Dames & Moore 1992.........c..cccccvvveviernnee. 6-4
6.2.4 Geophysical Survey at SWMU 51 — Argonne National Laboratory 2002......................... 6-4
6.2.5 Eastern Horseshoe Area Groundwater Sampling — Shaw 2006 ...........ccccooevevnieivineenne. 6-4
6.2.6 RCRA Facility Investigation/Corrective Measures Study at SWMU 51 — Shaw 2008.....6-4

6.3 WORK PLAN DATA GAP ANALYSIS ..ottt 6-5
6.3.1 Delineation Of TIENCN ATEES .......coiiiiieie ettt ettt eeas 6-5
6.3.2 SOIl RElaSE ASSESSITIENT ... .ottt sttt st see e enes 6-5
6.3.3 SUMMArY OF Data GaPS ...veeveiveiiieieiie ettt sttt sre et a b e nnas 6-5

6.4 SSP FIELD ACTIVITIES. ... ..ottt sttt sttt sa e etesaeste e 6-6
6.5 CONCEPTUAL SITE MODEL (CSM) ..ottt e 6-7
6.6 HUMAN HEALTH RISK SCREENING .......cccciiiiiiiiiirine e 6-8
6.6.1 1dentification OFf COPCS .......cccveieie ettt eneenes 6-8
6.6.2 CUMUIALIVE RISK SCIEEN .....eiieiii ettt 6-8
6.6.3 Lead and 110N SCIEENING.......cccveieeieesieree st eteeste e ste e se e s e sre e be e beesteesreesreeareeeeeenreenns 6-9
6.6.4 SSL ComMPAriSON = SOIl.......c.coiiiiieii it 6-10
6.6.5 Background CompariSONn = SOI ........coouiiiiieiiiiie e 6-10
6.6.6 Human Health Risk SCreening SUMMAarY ..........cccceiiviiieiiieiie i see e eee e 6-10

6.7 ECOLOGICAL RISK SCREENING ......ocoiiiiiiiiiiie et 6-11
6.7.1 Ecological Site CharaCterization .............cooeriiiieieieisisee s 6-11
6.7.2 Preliminary Exposure Estimate and Ecological Effects Evaluation..............ccccccocvevenen. 6-12
6.7.3 Refined Exposure Estimate and Risk Characterization .............ccccoovvviveveiiieveseeiennns 6-12

iii Radford Army Ammunition Plant

SSP Report for SSAs 18, 72, 30, 79, 60, and 77



SITE SCREENING PROCESS REPORT FOR
SITE SCREENING AREAS 18, 72, 30, 79, 60, AND 77
TABLE OF CONTENTS

(CONTINUED)

Section Page
6.7.4 Background COmMpPariSON = SOI ........coouiiiiioiiiiie e 6-13
6.7.5 Risk Management — Scientific Management Decision Point............ccccccvvivvivnineineiens 6-13

6.8 CONCLUSIONS AND RECOMMENDATION. .....ccciiiiiiiiieieeee ettt a e 6-14
7.0 SSA 60 RUBBLE PILE EAST OF ADMINSTRATION BUILDING (BUILDING 220)........... 7-1
7.1 SITE BACKGROUND — ENVIRONMENTAL SETTING.....cccceiitiiieiiieesenenieee e 7-1
7.1.1 Site Description and TOPOGraPNY .......ccviveiiiieieie et 7-1
7.0.2 SHEE HISTOTY ...ttt ettt et 7-1
7.1.3 SUIMTACE WALET ... ..ottt bttt ettt s e b et e e st sbeeneebesneeneeneeenes 7-1
% T S To 1 ST PR TP 7-2
T.1.5 GROIOQY ...ttt bbbttt 7-2
8 G T o Yo [T T=Ta] (o | TSR 7-2

7.2 PREVIOUS INVESTIGATIONS ...ttt ettt sttt st nne e 7-2
7.2.1 RCRA Facility Assessment — USEPA 1987........ccccciiiiiieieiieie et 7-2

7.3 WORK PLAN DATA GAP ANALYSIS ...ttt e 7-3
7.3.1 Release Assessment to SUITace SOil........ccooiieeiiiiiiei e 7-3
7.3.2 Release Assessment to Drainage DitCh ........cccvcveiiiicic i 7-3
7.3.3 Release Assessment to SUbSUIface SOil..........coceviiieiiiiic e 7-3
A R 1 (10 Lo 1V - SR 7-3
7.3.5 OBNET . bbb bbbttt 7-3
7.3.6 SUMMArY OF DAEA GAPS ... veuveuverierieiieiesie ettt bbb 7-3

7.4 SSP FIELD ACTIVITIES. ..ottt ettt sneste sttt et e e enaasesnenne e 7-4
7.5 CONCEPTUAL SITE MODEL (CSM) vttt sttt 7-5
7.6 HUMAN HEALTH RISK SCREENING ......cooiiiiiiiiiiieinee e 7-5
7.6.1 1dentification OFf COPCS .....c.oiveiiie ettt ene s 7-5
7.6.2 CUMUIALIVE RISK SCIEEN ...ttt 7-6
7.6.3 Lead and IrON SCIEENING.......ciieieiiii ettt re st sre e e be e e e sreenes 7-6
7.6.4 SSL COMPATISON = SOMl ...t 7-7
7.6.5 Background CompariSONn = SOI ........coooiiiiiiiiiiee et 7-7
7.6.6 Human Health Risk SCreening SUMMAIY .........c.ccoviiiiieiiie s se e s 7-7

7.7 ECOLOGICAL RISK SCREENING .....ocoviiiiiiiiieieieece sttt 7-8
7.7.1 Ecological Site CharaCterization ...........ccooiiiiieiiiiee e 7-8
7.7.2 Preliminary Exposure Estimate and Ecological Effects Evaluation...........c.c.ccccccvvvvnnnne 7-9
7.7.3 Refined Exposure Estimate and Risk Characterization .............ccccvvvviveveiiieieseciennns 7-10
7.7.4 Background CompariSON = SOI .........coiiiiiiriiiiieisie e 7-10
7.7.5 Risk Management — Scientific Management Decision PoINt..........ccccccevvevieninsinennns 7-10

7.8 CONCLUSIONS AND RECOMMENDATION. .....cciiiiiiiieisesie sttt 7-11
8.0 SSA 77 GARBAGE INCINERATOR (BUILDING 7219) .....ccciiiiiieiiinise e s 8-1
8.1 SITE BACKGROUND — ENVIRONMENTAL SETTING.....cccooitieieiriensenesieeeeee e 8-1
S TR0 T (- I 1= ST o 4 o] SR 8-1

ST S (= 1 15Y (o YOS 8-1
B.1.3 SUIMACE WALET ... ..ottt ettt ettt e e te s e seesteeneesaeeneebesneeneeseeenes 8-1
T S To 1 OSSPSR 8-2
ST T T To] (o] Y PSR 8-2
8.1.6 HYAIOGEOIOQY ...ttt bbbttt 8-2

8.2 PREVIOUS INVESTIGATIONS ... .ottt ettt st sna e snesne s e 8-2
8.2.1 RCRA Facility Assessment — USEPA 1987 ........ccccccoviiieiiiieie s 8-2

iv Radford Army Ammunition Plant

SSP Report for SSAs 18, 72, 30, 79, 60, and 77



SITE SCREENING PROCESS REPORT FOR
SITE SCREENING AREAS 18, 72, 30, 79, 60, AND 77
TABLE OF CONTENTS

(CONTINUED)

Section Page
8.2.2 Installation Assessment — USEPA 1992..........ooi i 8-2
8.2.3 RCRA Facility Investigation - Dames & Mo0ore 1992 .........ccccccvvveveeieeiine s s e 8-3
8.2.4 RCRA Facility Investigation — Parsons Engineering Science 1996...........ccccceovvivnvrennenn 8-3
8.2.5 RCRA Facility Investigation/Corrective Measures Study — Shaw 2008..............c.cccceeee. 8-3

8.3 WORK PLAN DATA GAP ANALYSIS ...t 8-4
8.3.1 Release Assessment to SUMfACe SOIl ..o s 8-4
8.3.2 Release Assessment to SUbSUIface SOil..........cccviiiieiiiiiie e 8-4
B.3.3 GIOUNAWALE .......eieitie ettt ettt ettt ettt e b e sbeeneesbeereenbesbe e e e neeenes 8-4
.31 OBNET ... bbb bbbt 8-4
8.3.5 SUMMArY OF DALA GAPS ....veuveverieieeiieiisiesie sttt ettt e 8-4

8.4 SSP FIELD ACTIVITIES. ..ottt ettt te st ste st e e eneenensesnenne e 8-5

8.5 CONCEPTUAL SITE MODEL (CSM) ..ottt e 8-5

8.6 HUMAN HEALTH RISK SCREENING .......cccciiiiiiiiisi e 8-6
8.6.1 1dentification OFf COPCS .......oiiiiiieee ettt ettt e 8-6
8.6.2 CUMUIALIVE RISK SCIEEN ...t et 8-6
8.6.3 Lead and IrON SCIEENING.......ciieieii ittt st re st et sre e be e sresreenes 8-7
8.6.4 SSL COMPATISON = SOMl....eiuiiiiiiiiiiiiie e 8-8
8.6.5 Background CompariSONn - SOIl ........ccooiiiiiiiiiiee et 8-8
8.6.6 Human Health Risk SCreening SUMMAIY ..........ccoveiiiiiiieie e 8-8

8.7 ECOLOGICAL RISK SCREENING ......coviiiiiriiiiieieece ettt 8-9
8.7.1 Ecological Site CharaCterization ...........cccoiiiiiieiiiire e e 8-9
8.7.2 Preliminary Exposure Estimate and Ecological Effects Evaluation..............cccccovevvenenns 8-10
8.7.3 Refined Exposure Estimate and Risk Characterization .............ccccvvvviveveiiiieie s, 8-11
8.7.4 Background CompariSON = SOI .........cciiiiiirieiiieisiee s 8-11
8.7.5 Risk Management — Scientific Management Decision Point...........cccccevevieninninciens 8-11

8.8 CONCLUSIONS AND RECOMMENDATION. .....ccctiiieiiieisisiesie e 8-12

9.0 CONCLUSIONS AND RECOMMENDATION FOR FUTURE ACTION.......cccooviiiiiiciene 9-1

10.0 REFERENGCES.......ccoi ittt sttt ettt et et et et et e e e s e e seetesresteseetenaenes 10-1

v Radford Army Ammunition Plant

SSP Report for SSAs 18, 72, 30, 79, 60, and 77



LIST OF FIGURES

Figure 1-1
Figure 3-1
Figure 4-1
Figure 4-2
Figure 4-3
Figure 4-4
Figure 4-5
Figure 4-6
Figure 4-7
Figure 4-8
Figure 4-9
Figure 4-10
Figure 5-1
Figure 5-2
Figure 5-3
Figure 5-4
Figure 5-5
Figure 5-6
Figure 5-7
Figure 5-8
Figure 5-9
Figure 5-10
Figure 6-1
Figure 6-2
Figure 6-3
Figure 6-4
Figure 6-5
Figure 6-6
Figure 6-7
Figure 6-8
Figure 7-1
Figure 7-2
Figure 7-3
Figure 7-4
Figure 7-5
Figure 8-1
Figure 8-2
Figure 8-3
Figure 8-4
Figure 8-5

Site Location Map

Terrestrial Ecological Conceptual Site Model

Site Layout — SSA 18

Additional Layout Map — SSA 18
SSA 18 Aerial Photograph — 1949
SSA 18 Aerial Photograph — 1962
SSA 18 Aerial Photograph — 1971
SSA 18 Aerial Photograph — 1986
SSA 18 Aerial Photograph — 1990
Previous Investigations — SSA 18
SSP Sample Locations — SSA 18
Conceptual Site Model — SSA 18
Site Layout — SSA 72

Sewer Profile from SSA 72 to SSA 18

SSA 72 Aerial Photograph — 1949
SSA 72 Aerial Photograph — 1962
SSA 72 Aerial Photograph — 1971
SSA 72 Aerial Photograph — 1986
SSA 72 Aerial Photograph — 1990
Previous Investigations — SSA 72
SSP Sample Locations — SSA 72

Conceptual Site Model — SSA 72

Site Layout — SSA 30 and SSA 79

SSA 30 and SSA 79 Aerial Photograph — 1971
SSA 30 and SSA 79 Aerial Photograph — 1986
SSA 30 and SSA 79 Aerial Photograph — 1990
Previous Investigations — SSA 30 and SSA 79
Geophysical Survey — SSA 30 and SSA 79
SSP Sample Locations — SSA 30 and SSA 79
Conceptual Site Model — SSA 30 and SSA 79

Site Layout — SSA 60

SSA 60 Aerial Photograph — 1990
SSA 60 Aerial Photograph — 2002
SSP Sample Locations — SSA 60
Conceptual Site Model — SSA 60
Site Layout — SSA 77

SSA 77 Aerial Photograph - 1949
SSA 77 Aerial Photograph - 1962
SSA 77 Aerial Photograph — 1971
SSA 77 Aerial Photograph — 1986

vi

Radford Army Ammunition Plant
SSP Report for SSAs 18, 72, 30, 79, 60, and 77



LIST OF FIGURES
(CONTINUED)

Figure 8-6  Previous Investigation — SSA 77
Figure 8-7  SSP Sample Locations — SSA 77
Figure 8-8  Conceptual Site Model — SSA 77
LIST OF TABLES
Table 2-1 Physical Soil Testing Results
Table 2-2 Summary of Sample Identifiers, Depths, and Analytical Methods
Table 4-1 Monitoring Well Construction and Groundwater Data, 2007 Oleum Plant Environmental
Baseline Study including Area of SSA 18
Table 4-2 Summary of Historical Analytical Data for Soil Samples Collected at SSA 18
Table 4-3 Historical Analytical Data for Groundwater Samples Collected at SSA 18
Table 4-4 Summary of Detected Chemicals in Soil Analytical Samples — SSA 18
Table 4-5 COPC Determination - Surface Soil — SSA 18
Table 4-6 COPC Determination - Total Soil — SSA 18
Table 4-7 Cumulative HHRS - Surface Soil — SSA 18
Table 4-8 Cumulative HHRS - Total Soil — SSA 18
Table 4-9 Cumulative HHRS - Groundwater — SSA 18
Table 4-10  SSL Screening Results for Subsurface Soil — SSA 18
Table 4-11  COPC/Background Screening — SSA 18
Table 5-1 Summary of Historical Analytical Data for Soil Samples Collected at SSA 72
Table 5-2 Historical Analytical Data for Sump Water Samples Collected at SSA 72
Table 5-3 Summary of Detected Chemicals in Soil Analytical Samples — SSA 72
Table 5-4 COPC Determination - Surface Soil — SSA 72
Table 5-5 COPC Determination - Total Soil — SSA 72
Table 5-6 Cumulative HHRS - Surface Soil — SSA 72
Table 5-7 Cumulative HHRS - Total Soil — SSA 72
Table 5-8 SSL Screening Results for Subsurface Soil — SSA 72
Table 5-9 COPC/Background Screening — SSA 72
Table 5-10  Cumulative HHRS - Surface Soil Excluding Metals Below Background — SSA 72
Table 5-11  Cumulative HHRS - Total Soil Excluding Metals Below Background — SSA 72
Table 6-1 Historical Groundwater Samples for SSA 30 and SSA 79 Area, Dames & Moore 1992 RFI
Table 6-2 Historical Groundwater Samples for SSA 30 and SSA 79 Area, Eastern Horseshoe 2006
Groundwater Data Summary Report, Shaw Environmental
Table 6-3 Summary of Detected Chemicals in Soil Analytical Samples — SSA 30 and SSA 79
Table 6-4 Summary of Asbestos in Groundwater Analytical Samples — SSA 30 and SSA 79
Table 6-5 COPC Determination - Surface Soil — SSA 30 and SSA 79

vii Radford Army Ammunition Plant
SSP Report for SSAs 18, 72, 30, 79, 60, and 77



LIST OF TABLES
(CONTINUED)

Table 6-6
Table 6-7
Table 6-8
Table 6-9
Table 6-10
Table 6-11

Table 6-12

Table 7-1
Table 7-2
Table 7-3
Table 7-4
Table 7-5
Table 7-6
Table 7-7
Table 7-8
Table 7-9
Table 8-1

Table 8-2
Table 8-3
Table 8-4
Table 8-5
Table 8-6
Table 8-7
Table 8-8
Table 8-9
Table 8-10
Table 8-11

COPC Determination - Total Soil — SSA 30 and SSA 79
Cumulative HHRS - Surface Soil — SSA 30 and SSA 79
Cumulative HHRS - Total Soil — SSA 30 and SSA 79

SSL Screening Results for Subsurface Soil — SSA 30 and SSA 79
COPC/Background Screening — SSA 30 and SSA 79

Cumulative HHRS - Surface Soil Excluding Metals Below Background — SSA 30 and SSA
79

Cumulative HHRS - Total Soil Excluding Metals Below Background — SSA 30 and SSA
79

Summary of Detected Chemicals in Soil Analytical Samples — SSA 60

COPC Determination - Surface Soil — SSA 60

COPC Determination - Total Soil — SSA 60

Cumulative HHRS - Surface Soil — SSA 60

Cumulative HHRS - Total Soil — SSA 60

SSL Screening Results for Subsurface Soil — SSA 60

COPC/Background Screening — SSA 60

Cumulative HHRS - Surface Soil Excluding Metals Below Background — SSA 60
Cumulative HHRS - Total Soil Excluding Metals Below Background — SSA 60

Historical Groundwater Samples for SSA 77 Area, Former Lead Furnace Area RFI/CMS,
Shaw Environmental, 2008

Summary of Detected Chemicals in Soil Analytical Samples — SSA 77
Dioxin/Furan 2,3,7,8-TCDD Equivalents Calculation — SSA 77

COPC Determination - Surface Soil — SSA 77

COPC Determination - Total Soil — SSA 77

Cumulative HHRS - Surface Soil — SSA 77

Cumulative HHRS - Total Soil — SSA 77

SSL Screening Results for Subsurface Soil — SSA 77

COPC/Background Screening — SSA 77

Cumulative HHRS - Surface Soil Excluding Metals Below Background — SSA 77
Cumulative HHRS - Total Soil Excluding Metals Below Background — SSA 77

viii Radford Army Ammunition Plant
SSP Report for SSAs 18, 72, 30, 79, 60, and 77



LIST OF APPENDICES

Appendix A
Appendix B
Appendix C
Appendix D

Appendix E

Appendix F

Appendix G

SSP Guidance Document

Photographic Log

Standard Operating Procedures

SSP Investigation Documentation

D.1
D.2

D.3
D.4
D.5
D.6

Physical Sample Results

SSP Boring Logs and Previous Investigations
D.2.1 SSP Boring Logs

D.2.2 Previous Investigations — SSAs 18 and 72
D.2.3 Previous Investigations — SSAs 30 and 79
D.2.4 Previous Investigations — SSA 77

Field Sampling Forms

Investigation-Derived Material Analytical Results
Geophysical Report — SSAs 30 and 79

SSP Sample Coordinates

Human Health Risk Assessment

E.l
E.2
E.3
E.4
E.5

SSA 18 - Iron Margin of Exposure Evaluation
SSA 72 - Iron Margin of Exposure Evaluation

SSAs 30 and 79 — Iron Margin of Exposure Evaluation

SSA 60 — Iron Margin of Exposure Evaluation
SSA 77 — Iron Margin of Exposure Evaluation

Ecological Risk Assessment

F.1
F.2
F.3
F.4
F.5

SLERA Process
SSA 18 SLERA
SSAs 30 and 79 SLERA
SSA 60 SLERA
SSA 77 SLERA

Analytical Data Evaluation

G.1
G.2

Data Quality Objectives

Data Validation Reports and Laboratory Analytical Data (Form Is)

Radford Army Ammunition Plant

SSP Report for SSAs 18, 72, 30, 79, 60, and 77



LIST OF ACRONYMS AND ABBREVIATIONS

0 Degree

i G Degrees Celsius

B J RPN Percent

2D-ERI............ Two-Dimensional Electrical Resistivity Imaging
AF Area Use Factor

AOC.....ccce.e. Area of Concern

ARAR ............ Applicable or Relevant and Appropriate Requirements
ASTM ............ American Society for Testing and Materials
BAF......ccooee. Bioaccumulation Factor

bOS..coviieiee, Below Ground Surface

BMP....cocooeve. Best Management Practice

CARB.............. State of California Air Resources Board
CDCP.....cccue.. Centers for Disease Control and Prevention
CFR....ccoone. Code of Federal Regulations

CL .o, Sandy lean clay

CNS.....cccvee Central Nervous System

COC....cvvne. Chemical of Concern

COPC.....ccc.... Chemical of Potential Concern
COPEC............ Chemical of Potential Ecological Concern
CSM.....ccoueni. Conceptual Site Model

DAF ......c.c..... Dilution Attenuation Factor

DDT ...cccovee Dichloro-Diphenyl-Trichloroethane
DQO......cou... Data Quality Objective

EBS....cccooene. Environmental Baseline Study
ECSM............. Ecological Conceptual Site Model

=1 =1 [ Ecology and the Environment, Inc.

EM ..o, Electromagnetic

EPC...ccoie. Exposure Point Concentration
EPIC................ Environmental Photographic Interpretation Center
ERAGS ........... Ecological Risk Assessment Guidance for Superfund
FLFA......ccc.... Former Lead Furnace Area

| Feet

(€] Gastrointestinal

GPS...cocvii Global Positioning System

HHRS............ Human Health Risk Screening

Hl Hazard Index

[ [© ISR Hazard Quotient

HWMU ........... Hazardous Waste Management Unit

I-RSL .............. Industrial Regional Screening Level

IC i Institutional Control

IDM....cccovvinne Investigation-Derived Material

IEUBK ............ Integrated Exposure Uptake Biokinetic
LOAEL ........... Lowest Observable Adverse Effect Level
MCL....cccovvnnne. Maximum Contaminant Level

MDC ............... Maximum Detected Concentration
MDL................ Method Detection Limit

pg/dL............... Microgram Per Deciliter

Mg/Kg ..oeveneee. Milligrams Per Kilogram

ug/L.enine, Microgram Per Liter

Radford Army Ammunition Plant
SSP Report for SSAs 18, 72, 30, 79, 60, and 77



LIST OF ACRONYMS AND ABBREVIATIONS

(CONTINUED)
/L, Microgram Per Liter
MHSP.............. Master Health and Safety Plan
ML .o Sandy Silt
MMA ............. Main Manufacturing Area
MQAP............ Master Quality Assurance Plan
(111S] DT Mean Sea Level
MWP............... Master Work Plan
NCEA............. National Center for Environmental Assessment
NFA ... No Further Action
NOAEL........... No Observable Adverse Effect Level
NSV .o No Screening Value
NTU ..ccoorene Nephelometric Turbidity Unit
PAH ................ Polynuclear Aromatic Hydrocarbon
PCB....ccoovenn. Polychlorinated Biphenyl
PETN .............. Pentaerythritol Tetranitrate
PID ..o Photoionization Detector
PPE......ccovnn... Personal Protective Equipment
PTFE.............. Polytetrafluoroethylene
QAo Quality Assurance
QC..coeeveee Quality Control
R-RSL ............. Residential Regional Screening Level
RCRA............. Resource Conservation and Recovery Act
RDA ..o, Recommended Daily Allowance
RFA.......ccoe.. RCRA Facility Assessment
RFAAP............ Radford Army Ammunition Plant
RD...ccoveeee. Reference Dose
RFI oo RCRA Facility Investigation
RL o Reporting Limit
RSL ..ccovevveie Regional Screening Level
SAR.....cce, Sulfuric Acid Recovery
SLERA............ Screening Level Ecological Risk Assessment
SM..vieien, Silty sand
SMDRP............. Scientific/Management Decision Point
SOP ...cvvr Standard Operating Procedure
SSA .., Site Screening Area
SSL.ovvieiienn, Soil Screening Level
SSP.i, Site Screening Process
SVOC............. Semi-Volatile Organic Compound
SWCB............. State Water Control Board
SWMU............ Solid Waste Management Unit
TAL....coovnne. Target Analyte List
TCL.oveivee. Target Compound List
TEQ.coivin. Toxicity Equivalent
TOC ..o Total Organic Carbon
TOX i, Total Organic Halogen
TRV oo Toxicity Reference Value
T-RSL ............. Tap Water Regional Screening Level
TNT .o Trinitrotoluene

xi Radford Army Ammunition Plant

SSP Report for SSAs 18, 72, 30, 79, 60, and 77



LIST OF ACRONYMS AND ABBREVIATIONS

(CONTINUED)
UCL oo Upper Confidence Limit
URS....ccooiiie URS Group, Inc.
USACE ........... United States Army Corps of Engineers
USEPA........... United States Environmental Protection Agency
U ) I Upper Tolerance Limit
VDEQ .....cc..... Virginia Department of Environmental Quality
VOC.....ooveee Volatile Organic Compound
VPDES............ Virginia Pollution Discharge Elimination System
WPA......ccoeue. Work Plan Addendum

xii Radford Army Ammunition Plant

SSP Report for SSAs 18, 72, 30, 79, 60, and 77



1.0 INTRODUCTION

This Site Screening Process (SSP) report presents the results and findings of the Resource Conservation
and Recovery Act (RCRA) investigation conducted at the Radford Army Ammunition Plant (RFAAP) for
the following site screening areas (SSAs; Figure 1-1):

e SSA18 Sulfuric Acid Recovery Plant — Waste Acid Treatment Facility
e SSAT2 Oleum Plant Acidic Wastewater Sump

e SSA 30 Asbestos Disposal Trench No. 1

e SSAT9 Asbestos Disposal Trench No. 2

e SSA 60 Rubble Pile East of the Administration Building

e SSAT7 Garbage Incinerator

The work was conducted by URS Group, Inc. (URS) to fulfill the requirements set forth in the 2000
RCRA Corrective Action permit as tasked by the United States Army Corps of Engineers (USACE),
Baltimore District, in accordance with Contract Number W91238-07-D-0006, Delivery Order No. DAO1.

URS performed the SSP in accordance with the Site Screening Process developed for RFAAP (USEPA
2001) and Work Plan Addendum (WPA) 028 to the Master Work Plan (MWP; URS 2009), which was
developed to address specific aspects of this project and to describe project-related activities not included
in the MWP. These documents, approved by the United States Environmental Protection Agency
(USEPA) Region |11 and the Virginia Department of Environmental Quality (VDEQ), contain the Master
Quality Assurance Plan (MQAP), the Master Health and Safety Plan (MHSP), and associated project-
specific addenda.

1.1 PURPOSE
The SSP is designed to assess:

o Whether releases of hazardous substances, pollutants, chemicals, or hazardous constituents have
occurred to the environment at the site evaluated,

o Whether further investigation (i.e., risk assessment or RCRA Facility Investigation [RFI]) is
required;

o Whether an interim removal action at the site is required; or

o Whether no further action (NFA) at the site is appropriate.

1.2 REPORT ORGANIZATION

Section 2.0 outlines the field investigation tasks completed for the SSP. SSP risk screening procedures
and assumptions used in the site-specific evaluations are presented in Section 3.0. Historical data, SSP
data, and data evaluation components for each site assessed in the SSP are included in individual sections
(Sections 4.0 through 8.0) with the exception of SSAs 30 and 79, which are included in a single section
(Section 6.0), since the sites are co-located and have similar operation histories.

Each site-specific section of this SSP Report begins with a brief description of the site and a summary of
the current conditions including descriptions of the physical and natural features that may affect the
migration and exposure pathways. This is followed by a summary of previous investigations, a
description of the SSP field activities, and the results of the human health risk screening and ecological
risk screening. The final component of each section presents the conclusions and recommendations for
the site.

1-1 Radford Army Ammunition Plant
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2.0 SSP INVESTIGATION PROGRAM
The SSP consisted of the following steps as outlined in the SSP Guidance (Appendix A, USEPA 2001):

o Performance of a desktop audit and site visit to develop the scope of the SSP Work Plan;

Preparation of a SSP site-specific Work Plan;
e Performance of the field work in accordance with the approved SSP Work Plan;
e Evaluation of the SSP data and completion of pre-remedial risk screening; and

o Assessment of the need for further investigation, interim removal action, or preparation of a “No
Further Action” Decision Document, per the RCRA Corrective Action permit based on the results
of the SSP and risk screening.

2.1 DESKTOP AUDIT AND FIELD VISIT

A desktop audit was performed for each of the six SSP sites. This audit evaluated and documented site
use and operational history, and assessed the likelihood that these operations resulted in the release of
hazardous substances to the environment.

The audit included an evaluation of existing information and analytical data to identify historical uses and
potential environmental factors, a visual inspection of each site, and the development of a site-specific
Conceptual Site Model (CSM). The findings of the desktop audit and site inspection were evaluated to
identify potential contaminant sources, migration pathways, potential human and ecological receptors,
and receptor exposure pathways at each site.

2.2 SSP WORK PLAN

WPA 028 was finalized in July 2009. This work plan integrated information from the desktop audit and
site visits to develop site-specific CSMs and identify data gaps. Field investigation plans were developed
for each of the SSP sites based on this information.

2.3  SAMPLING AND ANALYSIS

Twenty-five surface soil samples, 21 subsurface soil samples, and 4 groundwater samples (SSAs 30 and
79) were collected for chemical analysis and eight soil samples were collected for physical soil testing
during the 2009 SSP sampling activities at the six sites (Table 2-1). Field work was performed in
accordance with WPA 028 (URS 2009) except for modifications described in the SSP field activities
section for each site (Sections 4.0 through 8.0).

Soil samples were analyzed for the following parameters:
e Target Compound List (TCL) volatile organic compounds (VOCs) by SW-846 Method 8260B;
e TCL semi-volatile organic compounds (SVOCs) by SW-846 Method 8270C;

e Explosives (including nitroglycerin and Pentaerythritol Tetranitrate [PETN]) by SW-846
Methods 8330 and 8332;

e Target Analyte List (TAL) inorganics by SW-846 Methods 6010B, 6020, 7471A, and 9012A,;
e TCL pesticides and polychlorinated biphenyls (PCBs) by SW-846 Methods 8081A and 8082;
e TCL dioxin/furans by SW-846 Method 8290 (SSA 77 only); and

e Asbhestos by State of California Air Resources Board (CARB) Method 435 (SSAs 30 and 79
only).
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Groundwater samples were analyzed for the following parameters:
e Asbestos by EPA Method 100.2 (SSAs 30 and 79 only).
Physical soil samples were analyzed for the following parameters:
e Grain-size analysis (ASTM D 422);
e Atterberg Limits (ASTM D 4318);
e Moisture content (ASTM D 2216);
e Total Organic Carbon (Walkley-Black); and
e pH (ASTM D 4972).

2.3.1 Soil Sampling

Samples were collected from each soil boring location for chemical analysis as presented in Table 2-2.
The specific field investigation program for each SSP site is discussed within its results section (Sections
4.0 through 8.0).

2.3.2 Groundwater Sampling

Groundwater samples were collected from monitoring wells 51IMW1, 51IMW2, C1, and 16-4 at SSAs 30
and 79. Additional information for the groundwater sampling is included in Section 6.0.

24 QUALITY ASSURANCE

Quality Assurance (QA) planning defined the overall system of activities for assuring the reliability of
data produced. The system integrated the quality planning, assessment, and corrective actions of various
groups in the organization to provide the independent QA program necessary to establish and maintain an
effective system for collection and analysis of environmental samples and related activities. The program
encompasses the generation of complete data with its subsequent review, validation, and documentation.

The accuracy and integrity of SSP data were ensured through the implementation of internal quality
control (QC) measures consistent with MWP Addendum 028 (URS 2009), as approved by USEPA
Region 1l and the VDEQ. QA and QC procedures including field QC, laboratory QC, data management,
and data validation of 100 percent (%) of chemical data used for risk screening were integrated into the
investigation program to meet data quality objectives (DQQOSs) established and approved for the SSP. The
data were evaluated for each of the DQO indicators as presented in Appendix G.1. The results of the data
validation and usability assessments indicated that project DQOs were achieved and the data were usable
for the intended purpose of release assessment and risk assessment. Data validation reports are provided
in Appendix G.2. Each data validation report includes the laboratory analytical data sheets with the
validation flagging and notes.

2.5 INVESTIGATION METHODOLOGY

2.5.1  Soil Sampling

Surface and subsurface soil samples were collected for chemical and physical analysis during the SSP
consistent with standard operating procedure (SOP) 30.1 included in Appendix C. Soil sampling
procedures for analysis of VOCs followed SOP 30.9 (Appendix C).

Surface soil samples were collected from 0 to 6-inches below ground surface (bgs) below gravel or
organic layers at the surface except for VOC samples, which were collected from 6 to 12-inches bgs.

Upon retrieval of soil for sample processing, the soil was field screened for the presence of VOCs using a
photoionization detector (PID). Field screening consisted of cutting a cross-sectional slice from the core

2-2 Radford Army Ammunition Plant
SSP Report for SSAs 18, 72, 30, 79, 60, and 77



or center of the sample with a decontaminated stainless steel knife or trowel and inserting the PID probe
into the gap created by the cross-sectional slice of the core. PID readings were recorded in the field
logbook and on the boring log for soil boring samples. After the PID readings were recorded, a sample
for VOC analysis was immediately collected from the appropriate interval using a disposable EnCore®
sampler.

Once the fraction for VOC analysis was collected, the soil core interval was examined and classified by
the site geologist and recorded in the field logbook and on the boring log consistent with SOPs 10.1 and
10.3, respectively (Appendix C). Soil for non-VOC analysis was then extracted from the appropriate
interval, placed in a stainless steel bowl, and homogenized. The appropriate sample containers were
filled, labeled, and placed into coolers with ice and maintained at 4 degrees Celsius (°C).

2.5.2  Soil Borings

Two borings at SSA 30 (30SS1 and 30SS2) and three borings at SSA 60 (60SE1, 60SE2, and 60SS6)
were advanced via hand auger to collect soil samples. A stainless steel hand auger with an 8-inch long,
3.25-inch diameter core sampler was used to advance each boring and collect each sample. Four samples
at SSAs 30 and 79 (30SS3, 79SS1, 79SS2, and 79SS3) and five samples at SSA 60 (60SS1, 60SS2,
60SS3, 60SS4, and 60SS5) were collected using a shovel. Two samples at SSA79 (79SS4 and 79SS5)
were collected using disposable hand trowels.

The remaining samples were collected from soil borings advanced using a skid steer-mounted direct push
rig (Geoprobe®). This rig was equipped with 1.25-inch diameter push rods, 4-feet (ft) long, 2-inch
diameter, stainless steel closed solid barrel sampler (Macro-Core®) with a disposable liner, and stainless
steel cutting shoes. A percussion hammer was used to advance the sampling assembly. Following
withdrawal of the Macro-Core® and removal of the liner, a cutting device was used to open the liner prior
to inspection and processing of the sample cores.

Once the termination depth of the hand auger or direct push boring was reached and sample collection
was completed, the borehole was backfilled with bentonite chips. Excess soil cuttings remaining after
sample processing were temporarily accumulated in 55-gallon drums and staged at an Installation-
approved area.

Boring logs prepared by the site geologist are included in Appendix D.2.1.

25.3 Test Pits

Test pits were completed using a mini-track excavator following the procedures outlined in SOP 20.4
(Appendix C). Test pit logs were completed as described in SOPs 10.3 and 20.4 and test pit activities
were documented in the field log as described in SOP 10.1 (Appendix C). Equipment was
decontaminated before use at each location following SOP 80.1 (Appendix C). Soil samples were
collected from the test pits following subsurface techniques described in SOP 30.1 (Appendix C). Excess
material excavated from the test pits was placed into 55-gallon drums and temporarily accumulated at the
Installation-approved area for disposal as discussed in Section 2.5.6. Test pit boring logs are included in
Appendix D.2.1.

2.5.4 Monitoring Well and Groundwater Sampling

Groundwater samples were collected from monitoring wells 51IMW1, 51IMW2, C1, and 16-4 at SSAs 30
and 79 using a submersible pump and the low-flow purge and sampling method as outlined in SOP 30.2
included in Appendix C.

255 Sample Locations

The location and elevation of the sample points were obtained with a Trimble Pathfinder Pro XRS global
positioning system (GPS) unit. The GPS unit was used to ascertain horizontal position with sub-meter
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accuracy and elevation position with 1.5 to 2.0 times horizontal accuracy. Submeter accuracy of the GPS
unit is maintained to the extent possible by obtaining simultaneous measurements from a minimum of
four satellites, verifying measurements as known benchmarks or surveyed locations at the sites, and by
performing differential correction of the GPS data relative to a local GPS base station based in
Blacksburg, Virginia. Sample location maps are contained in individual site sections. See Appendix D.6
for a complete table of sample coordinates.

Horizontal location data were recorded in the U.S. State [Virginia (South)] Plane Coordinate System
(measured in U.S. survey feet) using the North American Datum 1983. Vertical control data were
measured in feet using the National Geodetic Vertical Datum of 1988.

2.5.6 Management of Investigation-Derived Material

Investigation-derived materials (IDM) management activities were conducted consistent with the
procedures outlined in WPA 028 (URS 2009). IDM management was documented in the field logbook
and conducted as described below.

2.5.6.1 Accumulation
IDM accumulated during field sampling activities included the following materials and containers:
e Soil cuttings — twenty three 55-gallon drums;

e Personal protective equipment (PPE), probe liners, plastic sheeting, sample filters — two 55-gallon
drums; and

e Decontamination water — one 55-gallon drum and one 5-gallon bucket.

IDM accumulation and labeling was conducted as outlined in SOP 70.1 (Appendix C). Drums were
transferred to the Installation’s approved container accumulation area at Solid Waste Management Unit
(SWMU) 17.

2.5.6.2 Material Characterization

Separate IDM characterization samples were collected for the test pit material, soil from borings, and the
drummed decontamination water contained in 55-gallon drums. IDM was characterized to evaluate
whether it was a RCRA characteristic hazardous waste as described in Part 40 of the Code of Federal
Regulations (CFR) Part 261, Subpart C (as referenced in the Virginia Hazardous Waste Management
Regulations). The analytical results of this characterization indicated the IDM was non-hazardous
material (Appendix D.4).

2.5.6.3 Transporter, Storage, and Disposal Facility (Soil and PPE)

Prior to disposal, waste analytical results were provided to the Installation, IDM management
subcontractor, and the disposal facilities for review and approval. Manifests were reviewed and signed by
Installation personnel prior to loading and transport of the IDM. The Installation maintains a record of
the manifests and related information including analytical testing results and waste profiles.

First Piedmont transported the 55-gallon drums containing the soil, test pit material, and PPE to the First
Piedmont Landfill on Clark Mill Road, Ringold, Virginia.

2.5.6.4 Decontamination Water

Following the waste characterization sample analysis, the Installation and RFAAP Process Water
Treatment Plant engineers were provided a copy of the decontamination water IDM sample results. After
receiving approval, decontamination water was discharged into the collection system of the Process Water
Treatment Plant.
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Table 2-1
Physical Soil Testing Results
SSP Report for SSAs 18, 72, 30, 79, 60, and 77
Radford Army Ammunition Plant, Radford, Virginia

Soil Sample Physical Soil Testing Results
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18SB1B 7-10 CL 24.8 40 20 NT 64 30 8 0.12
18SB2A 0-3 CL 20.9 37 21 NT 56 21 8.2 0.28
79SB2A 0-3 CL 13.1 22 14 NT 53 16 8 0.85
79SB2B 15-18 SM 14.5 NP NP NT 20 8 7.7 ND
60SS3 0-2 GC 9.8 35 21 NT 29 7 8.1 0.096
60SS6 18 SC 18.4 36 19 NT 36 12 8 0.15
77SB2A 0-2 CH 32 70 30 NT 76 37 7.9 0.29
77SB2B 2.5-5.5 CH 40.4 56 27 NT 82 42 8.2 0.065
Notes:

ft bgs = Feet below ground surface

USCS = Unified Soil Classification System
(D2216) = ASTM Test Method
ND = Not Detected

SU = Standard Units

-- = Unitless
NP = Not Plastic
NT = Not Tested

lofl

CL = Sandy Lean Clay

SM = Silty sand

GC = Clayey gravel with sand
SC = Clayey sand with gravel
CH = Fat clay with sand
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Table 2-2
Summary of Sample Identifiers, Depths, and Analytical Methods
SSP Report for SSAs 18, 72, 30, 79, 60, and 77
Radford Army Ammunition Plant, Radford, Virginia

Chemical Analysis Physical Analysis
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Soil
SSA 18
18SB1A 8/12/2009 0-1 X X X X X
18SB1B 8/12/2009 8-10 X X X X X X X X X X
18SB2A 8/12/2009 0-1 X X X X X X X X X X
18SB2B 8/12/2009 5-7 X X X X X
18SB3A 8/12/2009 0-1 X X X X X
18SB3B 8/12/2009 5-7 X X X X X
18SB4A 8/12/2009 0-1 X X X X X
18SB4B 8/12/2009 57 X X X X X
18SB5A 8/12/2009 0-1 X X X X X
18SB5B 8/12/2009 6-8 X X X X X
18SB6A 8/11/2009 0-1 X X X X X
18SB6B 8/12/2009 8-10 X X X X X
DUP-3 8/12/2009 | 18SB5B 6-8 X X X X X
SSA 72
72SB1A 8/12/2009 0-1 X
72SB1B 8/12/2009 8-10 X X X X X
72SB2B 11/11/2009 8-10 X X X X X
72SB3B 11/11/2009 6-8 X X X X X
DUP-2 8/12/2009 72SB1B 8-10 X X X X X
SSA 30 and SSA 79
30SS1 8/13/2009 0-1 X X X X X X
30Ss2 8/13/2009 0-1 X X X X X X
30SS3 8/13/2009 0-1 X X X X X X
30SB1B 8/13/2009 16-18 X X X X X X
30SB2B 8/13/2009 16-18 X X X X X X
30SB3B 8/13/2009 16-18 X X X X X X
79SS1 8/13/2009 0-1 X X X X X X
79SS2 8/13/2009 0-1 X X X X X X
79SS3 8/13/2009 0-1 X X X X X X
79SS4 11/11/2009 0-1 X X X X X X
79SS5 11/11/2009 0-1 X X X X X X
79SB1B 11/11/2009 16-18 X X X X X X
79SB2A 8/13/2009 0-1 X X X X X
79SB2B 8/13/2009 16-18 X X X X X X X X X X X
79SB3B 11/11/2009 6-8 X X X X X X
DUP-4 8/13/2009 30SB1B 16-18 X X X X X X
DUP-5 8/13/2009 30SB3B 16-18 X X X X X X
DUP-6 11/11/2009 79SS5 0-1 X X X X X X
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Table 2-2
Summary of Sample Identifiers, Depths, and Analytical Methods
SSP Report for SSAs 18, 72, 30, 79, 60, and 77
Radford Army Ammunition Plant, Radford, Virginia

Chemical Analysis Physical Analysis
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SSA 60
60SE1 8/10/2009 0-1 X X X X X
60SE2 8/10/2009 0-1 X X X X X
60SS1 8/10/2009 0-1 X X X X X
60SS2 8/10/2009 0-1 X X X X X
60SS3 8/10/2009 0-1 X X X X X X X X X X
60SS4 8/10/2009 0-1 X X X X X
60SS5 8/10/2009 0-1 X X X X X
60SS6* 8/13/2009 0-1* X X X X X X X X X X
60TP1 8/10/2009 14-16 X X X X X
DUP-1 8/10/2009 60SS4 0-1 X X X X X
SSA 77
77SB1A 8/11/2009 0-1 X X X X X
77SB1B 8/11/2009 4-6 X X X X X
77SB2A 8/11/2009 0-1 X X X X X X X X X X X
77SB2B 8/11/2009 4-5.5 X X X X X X X X X X
77SB3A 8/11/2009 0-1 X X X X X X
77SB3B 8/11/2009 4-5 X X X X X
77SB4B 8/11/2009 6-8 X X X X X
Groundwater
SSA 30 and SSA 79
51MW1 11/9/2009 N/A X
51MW2 11/9/2009 N/A X
C1 11/9/2009 N/A X
16-4 11/9/2009 N/A X
DUP-1 11/9/2009 51MW2 N/A X
DUP-2 11/9/2009 16-4 N/A X
IDM
SSPIDM-SOIL 8/13/2009 N/A X X X X
60IDM-SOIL 8/13/2009 N/A X X X X
SSPIDM-WATER 8/13/2009 N/A X X X
Notes:
USEPA = U.S. Environmental Protection Agency SVOC = Semivolatile Organic Compound
ft bgs = Feet Below Ground Surface PETN = Pentaerythritol Tetranitrate
DUP = Duplicate sample IDM = Investigation-Derived Material
TAL = Target Analyte List TCLP = Toxicity Characteristic Leaching Procedure
PCB = Polychlorinated Biphenyl N/A = Not Applicable

VOC = Volatile Organic Compound
* = 60SS6 was completed horizontally into the base of the fill area to obtain an additional subsurface sample approximately 12-14 ft below the upper level surface of SSA60.
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3.0 SSP RISK SCREENING PROCEEDURES

3.1 ANALYTICAL RESULTS

Historical investigation results and SSP investigation results are summarized in each site-specific section
of this report (Sections 4.0 through 8.0). Summary tables of historical analytical results (pre-SSP) and
summary tables of SSP analytical results (detected chemicals) are included at the end of each site-specific
section; these tables include sample information, laboratory and data validation flags, sample method
detection limit (MDLs) and reporting limit (RLs), and risk screening criteria.

The physical soil testing results for the SSP are summarized in Table 2-1. The complete physical soil
testing report is included in Appendix D.1.

3.2 HUMAN HEALTH RISK SCREENING

The purpose of the SSP human health risk screening is to evaluate site data using conservative criteria so
a site can be eliminated from further consideration or identify if a site requires further evaluation. The
screening procedures include the following five steps:

¢ Identification of chemicals of potential concern (COPCs) and cumulative risk screening;
e Chemical specific screening for lead and iron;

e  Comparison to soil screening levels (SSLs);

e Comparison to applicable relevant and appropriate requirements (ARARS); and

e Comparison to background point estimates (available for select metals).

3.2.1 ldentification of COPCs

COPCs were identified for a site by comparing the maximum detected concentration (MDC) for detected
chemicals in a specific medium to USEPA residential regional screening levels (R-RSLs) and industrial
regional screening levels (I-RSLs) for soil and tap water regional screening levels (T-RSLs) for
groundwater, if available. The two soil data groupings used for COPC screening and the cumulative risk
screening (see Section 3.2.2) are surface soil (0 to 1 ft bgs) and total soil (0 ft bgs to termination depth).
The total soil data grouping consists of combining surface and subsurface soil to address mixing of
potential constituents in soil during construction or land development activities. In accordance with
USEPA Region Il guidance, RSLs for noncarcinogenic chemicals were adjusted downward to a Hazard
Quotient (HQ) of 0.1 to ensure that chemicals with additive effects were not prematurely eliminated
during screening. For the purpose of COPC identification and risk screening, data from duplicate sample
pairs were averaged and treated as one result. If a chemical was detected in one of the sample pair, half
the detection limit of the non-detect was averaged with the detected result, and the result was considered
detected. Chemicals that had a MDC greater than the adjusted USEPA RSL or for which no screening
value (NSV) existed were selected as COPCs and retained for quantitative assessment. RSL values were
obtained from the most recent USEPA RSL Table at the time the screenings were prepared (USEPA
2009).

3.2.2 Cumulative Risk Screen

The cumulative human health risk screen consisted of calculating the ratios between the exposure point
concentrations (EPCs) of COPCs in each medium and the corresponding RSL. For purposes of this
screening process, MDCs or a 95% upper confidence limit (UCL,; if appropriate) would be considered in
the cumulative risk screening as representative EPCs. If the site has a small sample size, the MDC is
conservatively used as a default EPC (USEPA 1992b). Due to the small number of samples at the sites,
95% UCLs were not calculated for the sites and the MDCs were used as the concentration in the
cumulative risk screens.
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Both carcinogenic and noncarcinogenic effects were evaluated in accordance with Section 6.1.1.2 of the
SSP Guidance (Appendix A). If the cumulative cancer risk is greater than or equal to 1E-05 then a
guantitative risk assessment should be performed if sufficient data is available for assessment. If
sufficient data is not available for a quantitative risk assessment, further investigation or assessment of the
site may be necessary. If the cumulative cancer risk for a site is less than 1E-05 and other screening
criteria evaluated for the SSP are below established SSP thresholds, then NFA would be recommended
for the site.

If the noncarcinogenic cumulative hazard index (HI) is greater than 1, there is a potential for adverse
noncarcinogenic health effects. In such cases, COPCs are divided into categories based on the target
organ affected (e.g., liver, kidney) and target organ-specific Hls are calculated. The results of the
cumulative risk screens are interpreted as follows:

o If the cumulative HI for a site is greater than or equal to 0.5 for a target organ, then a quantitative
risk assessment would be recommended for the site; or

o If the cumulative HI for a site is less than 0.5 for each target organ, and other screening criteria
evaluated for the SSP are below established SSP thresholds, then NFA would be recommended
for the site.

3.2.3 Lead and Iron Screening

If the lead concentration in soil exceeds 400 milligrams per kilogram (mg/kg) or the lead concentration in
groundwater exceeds 15 micrograms per liter (ug/L), then the potential risk is evaluated using USEPA’s
Integrated Exposure Uptake Biokinetic (IEUBK) Model (USEPA 2007). The model predicts the
probability of children expected to have blood levels of 10 microgram per deciliter (ug/dL) or greater.
The lead risks are considered unacceptable if the child-blood lead level for more than 5% of children is
estimated to be equal to or greater than the Center for Disease Control and Prevention (CDCP) threshold
of 10 pg/dL.

If iron concentrations in soil or water result in an HQ of 0.5 or higher, then further assessment is required:;
this assessment consists of a “margin of exposure evaluation” where the estimated intake of iron is
compared to the recommended daily allowance (RDA) and concentrations known to cause adverse health
effects in children (NCEA 2006).

For the margin of exposure evaluation, the estimated iron intakes at the sites for the future resident child
scenario for surface soil and total soil are calculated using the assumptions and equations provided in
Appendix E. These estimated iron intake levels are then compared to the RDA for children (6 months to
10 years old) of 10 mg/day (NCEA 2006). In addition, utilizing an average child weight of 15 kg
(USEPA 1989), the child intakes for surface soil and total soil are calculated and compared to the
calculated provisional (reference dose) RfD of 0.7 mg/kg-day. If the estimated intake levels are above the
RDA and calculated provisional RfD, further assessment of iron may be necessary.

3.24 SSL Comparison - Soil

3.2.4.1 Generic SSLs (Soil-to-groundwater Risk-based Screening Levels)

MDCs of chemicals found in subsurface soil will be compared to risk-based screening levels for leaching
of chemicals to groundwater (i.e., soil-to-groundwater screening levels), as presented in the Regional
Screening Table. A dilution attenuation factor of 20 (DAF 20), which accounts for attenuation processes
in the subsurface soil zone above groundwater in addition to the mixing zone with groundwater, will be
utilized in the screening.
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3.2.4.2 Site-specific SSL Comparison

If organic chemicals are detected at concentrations greater than generic soil-to-groundwater screening
levels, they may be evaluated utilizing site-specific SSLs calculated using site-specific physical soil
characteristics.

3.25

Based on the scope of sampling (media and constituents), ARARs potentially applicable to the SSP are
associated with groundwater media sampled at SSAs 30 and 79 for the presence of asbestos and include
the Federal Maximum Contaminant Level (MCL) for asbestos under the Safe Drinking Water Act.

Comparisons to ARARs

Asbestos results for groundwater samples collected at SSAs 30 and 79 are compared to the MCL, if a
detected concentration is greater than the MCL, then a recommendation is made whether further
evaluation, investigation, etc. is appropriate.

3.2.6

The final step in the risk screening process is the comparison of the MDCs of COPCs identified in soil to
the established Facility-wide inorganic background point estimate concentrations for metals as shown in
the following table (IT 2001).

Facility-Wide Background Point Estimates for Soil

Background Comparison

.. . 95% Upper
Minimum Maximum L.
. . . Tolerance Limit
Chemical Concentration Concentration
(ma/kg) (ma/kg) (UTL) of the Mean

(mg/kg)

Aluminum 3,620 47,900 40,041

Arsenic 1.2 35.9 15.8

Chromium 6.3 75.8 65.3

Iron 7,250 67,700 50,962

Manganese 16.7 2,040 2,543

Thallium 1.3 5 2.11

Vanadium 12.2 114 108

Based on the background comparison and other relevant information, a recommendation will be made as

whether further investigation, response action, or NFA is appropriate for a site.

3.2.7

Uncertainties Analysis

Cumulative risk screening involves the use of assumptions, judgments, and incomplete data to varying
degrees that contribute to the uncertainty of the final estimates of risk. Uncertainties result both from the
use of assumptions or models, in lieu of actual data, and from the error inherent in the estimation of risk-
related parameters; which may cause risk to be overestimated or underestimated. Based on the
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uncertainties described below, this risk screening should not be construed as presenting an absolute
estimate of risk to persons potentially exposed to COPCs.

Consideration of the uncertainty associated with various aspects of the cumulative risk screening allows
better interpretation of the risk screening results and understanding of the potential adverse effects on
human health. In general, the primary sources of uncertainty are associated with environmental sampling
and analysis, selection of chemicals for evaluation, toxicological data, and exposure assessment. The
effects of these uncertainties on the risk estimates are discussed below.

3.2.7.1 Environmental Sampling and Analysis

Uncertainty in environmental chemical analysis can stem from several sources including errors inherent
in the sampling or analytical procedures. Analytical accuracy errors or sampling errors can result in
rejection of data, which decreases the available data for use in the human health risk screening, or in the
gualification of data, which increases the uncertainty in the detected chemical concentrations. There is
uncertainty associated with chemicals reported in samples at concentrations below the RL but still
included in data analysis and with those chemicals qualified with the letter J, indicating that the
concentrations are estimated. Another issue involves the amount of blank-related contamination (i.e.,
B-qualified) data in the data set. The effects of using data with these uncertainties may overestimate or
underestimate risks.

Another uncertainty associated with sampling and analysis concerns the inclusion of chemicals that are
potentially present in the environment due to anthropogenic sources. For example, polynuclear aromatic
hydrocarbons (PAH) are considered ubiquitous in soil from anthropogenic sources, such as the burning of
fossil fuels, forest fires, and airborne particulates eroded from roadways and automobile tires. If such
chemicals are not site-related, the risks attributable to site activities may be overestimated. This uncertainty
may have a low-to-moderate effect on overestimating risks.

3.2.7.2 Selection of Chemicals for Evaluation

A comparison of MDCs to USEPA RSLs was conducted for surface soil and total soil. Chemicals whose
MDCs were below their respective RSLs were not carried through the risk screening. It is unlikely that
this risk-based screening excluded chemicals that should be included, based on the conservative exposure
assumptions and conservatively derived toxicity criteria that are the basis of the RSLs. Although
following this methodology does not provide a quantitative risk estimate for every chemical, it focuses the
assessment on the chemicals accounting for the greatest risks (i.e., chemicals whose MDCs are above
their respective RSLs) and the cumulative risk screening estimates would not be expected to be
significantly greater. Utilizing the MDCs for the screening is conservative and could lead to a low-to-
moderate overestimation of risk.

The use of the April 2009 RSLs rather than the December 2009 RSLs for the SSP human health risk
screening could result in the inclusion or exclusion of chemicals based on outdated toxicity data.
Therefore, to lessen the uncertainty associated with the use of these screening levels, an assessment of the
data was conducted with respect to the December 2009 RSLs, which did not result in the identification of
any additional COPCs for the sites.

Background concentrations of metal constituents in soil have been previously calculated and are available for
use in the cumulative risk screening. However, as a conservative measure in the SSP, COPC selection
excludes consideration of background data. Thus, it is unlikely that this risk-based screening excluded
chemicals that should be included. Uncertainties associated with excluding the use of background data may
lead to low-to-moderate overestimation of risks due to metals.

Uncertainty is introduced at the COPC selection step for chemicals that have adjusted RSLs or SSLs
lower than the MDL. Specialized low-level analytical methods for SVOCs and explosive compounds
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implemented for the SSP minimize this uncertainty. Essential nutrients, calcium, magnesium, potassium,
and sodium were eliminated as COPCs per the SSP guidance (USEPA 2001).

3.2.7.3 Exposure Point Concentrations

In establishing EPCs, the concentrations of chemicals in the media evaluated are assumed to remain
constant over time. Depending on the properties of the chemical and the media in which it was detected,
this assumption could overestimate risks, depending on the degree of chemical transport to other media.

If fewer than eight samples are available, the MDC is conservatively used as a default EPC. Due to the
small number of samples at the sites, 95% UCLs were not calculated for the sites and the MDCs were
used as the concentration in the cumulative risk screens (USEPA 1992b). Using a value that is based on
one sampling location (i.e., the maximum) has associated uncertainty and it adds a great deal of
conservatism to the assessment.

3.2.7.4 Toxicological Data

Toxicological factors contributing to uncertainties associated with the human health risk screening
process include the use of RSL age-adjusted ingestion and inhalation rates, the lack of toxicity criteria for
some chemicals, and uncertainty associated with the lack of dermal risk estimates.

For some chemicals, toxicity criteria were unavailable. Although lack of published toxicity data could
result in an underestimation of risk, an attempt is made to balance this uncertainty with the use of
available toxicological data derived using conservative methodologies

Uncertainty is associated with using RSLs and SSLs because they do not consider dermal uptake. Given
the conservative nature of the screening process, such as the use of the MDCs and RSLs, it is unlikely that
omission of the dermal exposures in the risk screening process will result in the failure to identify a
requirement for further evaluation or a response action.

3.3 ECOLOGICAL RISK SCREENING PROCESS

The purpose of the ecological risk screening is to provide conclusions and recommendations regarding
potential ecological risk associated with sites. The Screening Level Ecological Risk Assessment
(SLERA) was performed in accordance with the Final Process for Ecological Risk Assessment — Radford
AAP (URS 2007). Refer to Appendix F.1 for a detailed description of the SLERA process utilized for the
site evaluations and an example calculation.

3.3.1 Scope of Work

The SLERA includes Steps 1, 2, and 3a of Ecological Risk Assessment Guidance for Superfund
[ERAGS] (USEPA 1997). Step 1 includes a screening-level problem formulation and ecological effects
evaluation. Step 2 includes a preliminary exposure estimate and risk calculation. Step 3a reviews and
refines the conservative assumptions used in the risk calculation (Step 2). The addition of Step 3a focuses
the outcome of the SLERA, streamlines the review process, and functions as the initial basis for
ecological risk management decision making. The scientific/management decision point (SMDP) reached
from the ecological risk screening concludes that one of the following statements is true:

o There is adequate information to conclude that ecological risks are negligible and therefore there
is no need for further action at the SSA on the basis of ecological risk;

e The information is not adequate to make a decision at this point and further refinement of data is
needed to augment the ecological risk screening; or

e The information collected and presented indicates that a more thorough assessment is warranted.
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In an effort to reduce redundancy, the approach to the risk screening, along with elements of the process
that are common to the site areas, are summarized in the following sections and referred to in the
document as appropriate.

3.3.2  Scope of Work

This ecological screening risk process includes Steps 1 and 2 of ERAGS (USEPA 1997). Step 1 includes
a site visit, screening-level problem formulation, and ecological effects evaluation. Step 2 includes a
preliminary exposure estimate and risk calculation. This approach will provide information pertinent to
the potential interactions between site-related contamination and ecological resources upon which risk
managers will be able to make conservative decisions regarding the ecological risk at individual SSAs.

3.3.3  Screening-Level Problem Formulation

The objectives of the ecological risk screening are to:

o Identify potentially complete exposure pathways between chemicals of potential ecological
concern (COPECS) and receptors;

e Assess whether the COPECs exceed toxicological screening values that are considered to be
protective of ecological receptors;

o |dentify uncertainty and/or data gaps in the ecological risk screening; and

o |dentify an appropriate SMDP for each SSA based on the ecological risk screening results.

3.3.4 Site Characterization

In addition to the information contained within the Site Background-Environmental Setting section for
each site, additional site characterization is required for the ecological risk screening, which includes local
ecological receptors (threatened and endangered species) and ecological resources. The results of the site
reconnaissance for each site are also incorporated as part of the site characterization section.

A discussion of potential biota likely to use the site areas, and area-specific observations recorded as part
of the site reconnaissance are included in each section. In addition, the Virginia Department of Game and
Inland Fisheries (1999) survey recorded various species associated with the grassland communities at
RFAAP. Based on their survey of the grassland habitats, the invertebrates (approximately 250 species)
and birds (83 species) accounted for the majority of species observations at RFAAP (Virginia Department
of Game and Inland Fisheries, 1999). Site-specific observations of wildlife are discussed in each site
section.

The Virginia Department of Game and Inland Fisheries 1999 Installation-Wide Biological Survey
identified three threatened wildlife species and two rare plant species (currently not on the 2009 Plant
Watch List; http://www.dcr.virginia.gov/natural_heritage/documents/plantlist09.pdf) associated with
RFAAP grassland communities. They include:

o Regal Fritillary Butterfly (Speyeria idalia);

e Henslow’s Sparrow (Ammodramus henslowii);

e Loggerhead Shrike (Lanius ludovicianus);

e Midland Sedge (Carex mescochorea); and

e Shaggy False Gromwell (Onosmodium hispidissimum).

Threatened wildlife observations in 1999 at RFAAP included the Regal Fritillary Butterfly (Virginia
Department of Game and Inland Fisheries, 1999). The Regal Fritillary Butterfly was documented in the
east-central and eastern edges of the MMA.
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3.3.5 Identification of Chemicals of Potential Ecological Concern

Since the sites consist of exclusively terrestrial grassland habitat or developed industrial areas, surface
soil represents the potential exposure medium to ecological receptors.

3.3.5.1 Approach

Specific data sets collected from each site area were used to identify COPECs for that area because
factors such as size, historical use, and current use affect potential habitat quality of the individual sites.
Soil samples were collected from 0 to 6-inches bgs below gravel or organic layers at the surface except
for VOC samples, which were collected from 6 to 12-inches bgs. This layer contains the zone of highest
biological activity of soil organisms and the soil that is most frequently contacted by terrestrial biota.
Although fossorial wildlife may be in contact with soil below 1 ft bgs, the preys of these animals are
primarily associated with surficial soil. Furthermore, incidental exposure to the soil below 1 ft bgs is
likely to be insignificant relative to surface soil exposure.

3.3.6 Identification of Exposure Pathways and Potential Receptors Analysis

Figure 3-1 provides the ecological conceptual site model (ECSM) developed for the terrestrial sites to
identify potentially complete exposure pathways and potential receptors at the sites.

3.3.6.1 Terrestrial

The sites identified in this study are exclusively upland habitats that lack wetland and significant drainage
features. Therefore, soil represents the potential exposure medium for ecological receptors. Potential
ecological receptors may be exposed to COPECs in soil through the following exposure routes:

e Direct contact/absorption from soil;

e Direct ingestion of soil;

e Incidental ingestion of soil; and

e Direct ingestion of biota with accumulated COPECs.

Although receptors may be exposed to COPECs through inhalation or drinking surface water, sufficient
literature regarding toxicity due to inhalation is lacking to evaluate such an exposure route. Given the
potential mobility of COPECs between food web trophic levels, a number of terrestrial categories were
selected. Individual receptor species were selected to represent five wildlife receptor categories and these
species possess the following characteristics that are essential for assessing COPEC mobility within the
food web:

o Highly likely to occur at the sites in relatively high abundance;
e Limited home range;
e Important role in the local food web; and
o Sufficient toxicological information is available in the literature.
Receptor categories and the species selected to represent the wildlife categories include:
e Plant communities;
e Soil invertebrate/microbial communities;
e Omnivorous birds: American Robin (Turdus migratorius);
e Carnivorous birds: Red-Tailed Hawk (Buteo jamaicensis);

e Herbivorous animals: Meadow Vole (Microtus pennsylvanicus);
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e Omnivorous mammals: Red Fox (Vulpes vulpes); and

e Carnivorous mammals: Short-Tailed Shrew (Blarina brevicauda).
Specific species relevant to each site are identified in the individual ecological risk screening sections for
each site where sampling occurred for the SSP.
3.3.7 Identification of Assessment and Measurement Endpoints

Assessment endpoints are explicit statements of ecological resources (entities) and attributes of those
entities that are important to protect (USEPA 1998). Measurement endpoints represent quantifiable
ecological characteristics that can be measured, interpreted, and related to ecological resources chosen as
assessment endpoints. Assessment and measurement endpoints for the resources in the terrestrial sites are
outlined below.

3.3.7.1 Terrestrial
Assessment and measurement endpoints for terrestrial receptors are as follows:

Assessment Endpoints Measurement Endpoints
Survival, growth, and MDC:s for soil COPECs will be compared to
reproduction of terrestrial plants concentrations representing no adverse effects

thresholds to the survival of soil plant communities
reported in the scientific literature

Survival, growth, and MDC:s for soil COPECs will be compared to

reproduction of soil invertebrates concentrations representing no adverse effects

and microbial communities thresholds to the survival of soil invertebrates or
microbial communities reported in the scientific
literature

Survival, growth, and MDC:s for soil COPECSs (non dioxin/furan) will be

reproduction of terrestrial wildlife compared to no observable adverse effects levels

(birds and mammals) populations (NOAELSs) and lowest observable adverse effects

and communities levels (LOAELS) associated with effects on growth,

reproduction, or survival of terrestrial wildlife

Comparison of the maximum additive dose of

dioxin/furan congeners ingested from soil and food to
NOAEL and LOAEL doses associated with effects on
growth, reproduction, or survival of terrestrial wildlife

3.3.8 Preliminary Exposure Estimate and Ecological Effects Evaluation

The preliminary exposure estimate and ecological effects evaluation considers the most conservative risk
scenario. Highly conservative assumptions are used to estimate COPEC exposure to terrestrial receptors
for pathways to be quantitatively evaluated. Conservative toxicity reference values (TRVSs) are used to
evaluate the ecological effects of exposure using the two approaches discussed below.

Risk is assessed by comparing the preliminary exposure estimate (MDC) of each detected chemical to the
established TRV (detailed in Appendix F.1, Section 2.1). The preliminary risk is characterized in terms
of a hazard quotient (HQ), which is expressed as:
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HQ = MDC/TRV

where:
HQ = Hazard Quotient for the chemical (unitless)
MDC = Maximum Detected Concentration for chemical (mg/kg)

TRV = Screening Level for chemical (mg/kg)

An HQ of less than 1 indicates no or negligible risk. The potential for risk increases as the HQ increases
above unity. However, this result should be considered in the context of other characteristics of the
exposure area.

3.3.8.1 Direct Contact Approach

The maximum soil concentrations for detected chemicals are used as the preliminary exposure estimate
concentrations to develop a conservative risk scenario for the direct contact pathway to soil invertebrates
and terrestrial plants.

3.3.8.2 Dose Rate Modeling Approach

Preliminary risk characterization for wildlife receptors uses the conservative preliminary exposure
estimate and ecological effects evaluation to characterize risk to potential terrestrial receptors. Risk is
assessed by comparing the preliminary exposure estimate of each detected bioaccumulative chemical, as
defined in Table 4-2 in Bioaccumulative Testing and Interpretation for the Purpose of Sediment Quality
Assessment, Status, and Needs, EPA-823-R-00-001, to the TRV developed in the ecological effects
evaluation. An example calculation for dose rate modeling is provided in Appendix F.1, Section 4.1,
utilizing the equation below.

~ ADD - BW
(IRiog (BAFooq -DF)+ IR, )AF

C TRV

where:

Crrv = NOAEL or LOAEL-based screening level (mg chemical/kg soil)

ADD = NOAEL or LOAEL (mg COPEC/kg body weight-day)

BW Minimum Body Weight of the receptor (kilogram - kg)

IRfos = Maximum Ingestion Rate of food (kg food ingested per day, dry weight)

BAF,0 = Bioaccumulation Factor (BAF) of most contaminated dietary component used, specific
to prey type and COPEC (ratio of mg of COPEC/kg fauna, wet weight to mg COPEC/
kg substrate, dry weight)

DF = Dietary Fraction (most contaminated dietary component assumed to be 100% of diet)
IR, = Maximum Incidental Ingestion Rate of soil (kg substrate ingested per day, dry weight)
AF = 100% Area Use Factor

In the preliminary dose rate modeling approach, the maximum COPEC concentrations for detected
bioaccumulative chemicals, along with assumptions of maximum ingestion rate, minimum body weight,
100% area use, and 100% bioavailability are used in the conservative risk scenario as the preliminary
exposure estimate for soil and compared to the calculated TRVS.

3.3.9 Refined Exposure Estimate and Risk Characterization

Refined exposure estimates and ecological effects are developed for two major receptor categories having
complete exposure pathways to be quantitatively evaluated: 1) direct contact to plants and invertebrates,
and 2) wildlife ingestion (i.e., omnivorous birds and mammals, carnivorous birds and mammals, and
herbivorous mammals). The refined exposure and risk characterization, Step 3a of ERAGS, reviews and
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refines the conservative assumptions used in the risk calculation (USEPA 1997). In Step 3a, conservative
assumptions used in the preliminary exposure and risk characterization are replaced with more
environmentally realistic assumptions to evaluate risk posed by constituents identified in the preliminary
risk characterization. The addition of Step 3a focuses the outcome of the SLERA, streamlines the review
process, and functions as the initial basis for ecological risk management decision-making.

Generally for the refined exposure estimate and risk characterization, the 95% UCL is used as the
exposure concentration rather than the MDC. Due to the limited number of samples at the sites, 95%
UCLs were not calculated for the sites and the MDCs were used as the concentration in the refined
exposure assessment

For the refined evaluation, risk is assessed by comparing the EPC (MDC) of each detected chemical to the
TRV. The refined risk HQ is expressed as:

HQ = EPC/TRV

where:

HQ = Hazard Quotient for the chemical (unitless)

EPC = Calculated Exposure Point Concentration for chemical (mg/kg)

TRV = Screening Level for chemical (mg/kg)
An HQ of less than 1 indicates no or negligible risk. The potential for risk increases as the HQ increases
above unity. However, this result should be considered in the context of other characteristics of the
exposure area.
3.3.9.1 Direct Contact Approach

The refined exposure estimate for the direct contact pathway to soil invertebrate and microbial
communities incorporates the 95% UCL as the exposure concentration for evaluating the COPECSs using a
conservative yet more realistic exposure assumption than MDCs. Due to the number of samples at the
sites, a 95% UCL was not calculated; therefore, a refinement of the direct contact pathway was not
conducted for the sites.

3.3.9.2 Dose Rate Modeling Approach

The conservative assumptions used in the preliminary exposure estimate and ecological effects evaluation
were replaced with more environmentally realistic assumptions resulting in a more realistic estimate of
potential risk. An example calculation for dose rate modeling is provided in Appendix F.1, Section 4.4,
utilizing the equation below.

ADD - BW
(IRfood Z (BAFfood DF)+ IRs )AF

Crrv =
refined
where:
Crrv = NOAEL or LOAEL-based screening level (mg chemical/kg soil)
ADD = NOAEL or LOAEL (mg COPEC/kg body weight-day)
BW = Average Body Weight of the receptor (kg)
IRwod = Average Ingestion Rate of food (kg food ingested per day, dry weight)
BAF,0s = BAF of dietary component used, specific to prey type and COPEC (ratio of mg of
COPEC/kg fauna, wet weight to mg COPEC/ kg substrate, dry weight)
DF = Dietary Fraction
IR = Average Incidental Ingestion Rate of soil (kg substrate ingested per day, dry weight)
AFesines = Refined Area Use Factor (detailed below)
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The refined exposure estimates and ecological effects are developed for wildlife receptors having
complete exposure pathways to be quantitatively evaluated (i.e., omnivorous birds, and carnivorous and
herbivorous mammals). In the refined model, an average body weight and average ingestion rate are
used. In addition, a realistic area use factor (AFineq) Was calculated as the ratio of the site area to the
average home range of the receptor for each site as presented in the site-specific sections (Sections 4.0
through 8.0).

3.3.10 Risk Management — Scientific Management Decision Point

The findings of the ecological risk screen including site characterization and risk calculations are used as
input to risk management decision-making for the sites. The SMDP reached from the ecological risk
screening concludes that one of the following statements is true:

e There is adequate information to conclude that ecological risks are considered negligible and
therefore there is no need for further action at the site on the basis of ecological risk;

e The information is not adequate to make a decision at this point and further refinement of data is
needed to augment the ecological risk screening; or

e The information collected and presented indicates that a more thorough assessment is warranted.

3.3.11 Exposure and Risk Uncertainty Analysis

Based on this assessment, while factors such as lack of TRV and wildlife profile assumptions may create
limited uncertainty, the overall result of the conservative nature of the process has produced a
conservative assessment of potential ecological risks associated with the sites.

Assumptions and other factors that tend to overestimate, underestimate, or have an unknown effect on the
findings of the ecological risk screening are presented below with a discussion of their uncertainty.

3.3.11.1 Data Quality

Insufficient sampling density or the analyte list may not provide a representative estimate of exposure to
COPECs. Misrepresentation of exposure results in uncertainty and may lead to an overestimation or
underestimation of risk. The extensive list of constituents analyzed reduces the likelihood of failing to
identify a COPEC. Therefore, the uncertainty in the ecological risk screening results associated with data
quality is likely minimal.

3.3.11.2 COPEC Bioavailability

Chemical analyses of exposure media measured the total levels of the COPECs rather than the more
bioavailable toxic forms. The availability of the total concentrations alone assumes that the entire fraction
is bioavailable and toxic. This is likely to be a very conservative assumption that varies from constituent
to constituent. It was also assumed that no geochemical factors limited receptor exposure to, or the
potential for toxic expression of COPECs. It is likely that COPECs may, to some degree, adsorb to fine-
grained particles and/or complex with chemical complexing agents and organic ligands in the exposure
media. Such actions may change the chemical speciation of the COPECs to a less toxic form, or reduce
the concentrations of bioavailable chemicals and subsequent uptake by receptors. Therefore, risk is likely
to be overestimated.

3.3.11.3 Wildlife Profile Assumptions

Dose rate models require a number of assumptions, which could result in either an overestimation or
underestimation of risk to receptors. For example, body weights and ingestion rates are estimated from
limited information. In addition, receptors are assumed to feed on specified food sources, although some
such as the Red Fox may feed opportunistically on a greater variety of food types.
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AFs were estimated based on the size of the sites relative to the home ranges of the receptors. However,
the foraging of birds and mammals is not assessed simply by size, but rather a function of habitat
suitability, habitat productivity, and species-specific foraging behaviors. Therefore, because habitat
guality is not accounted for in estimating AF, the risk to terrestrial receptors in this assessment is likely to
be overestimated.

3.3.11.4 Lack of Toxicological Data

The evaluation of ecological effects was limited in the direct contact and wildlife ingestion pathways due
to limited toxicological data of the COPECs. The effects of many COPECs evaluated for the direct
contact pathway to invertebrates and microbial communities were not quantified due to the lack of
invertebrate derived TRVs. In addition, NOAEL and LOAEL TRVs were not available for receptors
exposed to multiple COPECs. Therefore, due to the lack of toxicological data, the risk to potential
receptors may be underestimated or unknown.

3.3.11.5 TRVs

NOAEL and LOAEL TRVs identified for wildlife receptors represent the most conservative application
of toxicity test results identified from the literature. High uncertainty factors were used to provide TRVs
representative of chronic exposure and sub-lethal effects. This approach is likely to overestimate the
sensitivity of many ecological receptors and likely overestimates risk to potential receptors.

3.3.11.6 Exposure Point Concentrations

In establishing EPCs, the concentrations of chemicals in the media evaluated are assumed to remain
constant over time. Depending on the properties of the chemical and the media in which it was detected,
this assumption could overestimate risks, depending on the degree of chemical transport to other media.

Due to the small number of samples at the sites, 95% UCLs were not calculated for the sites and the
MDCs were used as the concentration in the cumulative risk screens. Using a value that is based on one
sampling location (i.e., the maximum) has associated uncertainty and it adds a great deal of conservatism
to the assessment.

3.3.11.7 Hazard Quotients

Uncertainties in characterizing risks are primarily associated with the assumption that an HQ greater than
1 is an adequate indicator of the potential for ecological risks of individual chemicals. Given the use of
conservative and realistic exposure and effects assumptions previously discussed, there is minimal
uncertainty that the potential for ecological risks of individual chemicals are not identified in the
ecological risk screening of the sites. Conversely, there is a strong possibility for false positive
identification of ecological risks for some individual chemicals.
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Figure 3-1
Terrestrial Ecological Conceptual Site Model
SSP Report for SSAs 18, 72, 30, 79, 60, and 77
Radford Army Ammunition Plant, Radford, Virginia
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4.0 SSA 18 SULFURIC ACID RECOVERY PLANT, ACIDIC WASTEWATER
TREATMENT FACILITY

4.1 SITE BACKGROUND - ENVIRONMENTAL SETTING
4.1.1 Site Description

SSA 18, the Sulfuric Acid Recovery (SAR) Plant (Oleum Plant), Acidic Wastewater Treatment Facility
(Building 4434) is located in the northwest section of the main manufacturing area (MMA) approximately
400 to 600 ft east of the New River (Figure 1-1) and connected to SSA 72, the Oleum Plant Wastewater
Sump via a gravity sewer (see Section 5.0). Sulfuric acid was recovered at the SAR Plant from spent acid
generated in the trinitrotoluene (TNT) manufacturing area. Acidic wastewater generated by this process
was conveyed by underground sewers to the acidic wastewater sump (SSA 72). Wastewater collected in
the sump was then discharged by gravity sewer to the SAR Wastewater Treatment Facility for treatment.

Figure 4-1 shows the layout of the SSA 18. The acidic wastewater sump (SSA 72) and associated gravity
sewer are assessed in Section 5.0. The gravity sewer daylights through a headwall and discharges into the
steel, aboveground wastewater surge tank at SSA 18. A site photographic log for SSA 18 is included in
Appendix B.

The SAR wastewater treatment facility encompasses an approximate 0.25 acre area (Figure 4-1). Ground
surface elevations range from approximately 1,722 ft mean sea level (msl) to 1,726 ft msl, with a slight
slope toward the north and the New River. Acidic wastewater discharged into the surge tank at the
wastewater treatment facility was then pumped into the neutralization tank inside Building 4434 where it
was neutralized with lime slurry, and processed through clarifiers and vacuum dry filters to remove
calcium sulfate solids. Lime was delivered to the facility using a railroad spur located along the north
side of Building 4434. Lime was unloaded from railroad cars into a hopper and conveyed by a screw
conveyor and elevator into Building 4434 for slaking and transfer into the lime silos.

Effluent from the treatment plant originally discharged via a concrete outfall sump to the New River via
Virginia Pollution Discharge Elimination System (VPDES) Outfall 004. This discharge was later
modified in 1982 to discharge to Hazardous Waste Management Unit (HWMU) 7 for further treatment
prior to discharge at Outfall 004 (Figure 4-2). In 1985, the discharge from wastewater treatment plant
was rerouted to the C-Line Acidic Wastewater Treatment Facility for further treatment before discharge at
Outfall 005. The new discharge line consisted of 8 inch diameter polytetrafluoroethylene (PTFE) lined,
terra cotta above grade pipe, was installed from the concrete discharge sump to the C-Line facility.

Calcium sulfate sludge from the wastewater treatment process was disposed offsite or onsite at various
SWMUs including calcium sulfate drying beds at SWMU 37, SWMU 38, and Area of Concern (AOC) Q
where the sludge was dried. Dried sludge was then removed from the drying beds and delivered to
RFAAP’s onsite SWMU 27, 50, and HWMU 16 for disposal.

As presented on Figure 4-1, seven subunits were identified in the RCRA Facility Assessment (RFA)
completed at the wastewater treatment facility (USEPA 1987) including:

e Unit 18a Sheet Metal Wastewater Treatment Plant — this structure contains the wastewater pH
adjustment and neutralization tank (Unit 18c), vacuum drum filters (Unit 18b), and associated
piping and pump system.

e Unit 18b: Vacuum Drum Filters — neutralized wastewater was processed through two rotary
vacuum dry filters to remove calcium sulfate solids from the wastewater. Extracted solid material
(calcium sulfate) was then collected and placed in calcium sulfate drying beds to be dried and
then removed and delivered to onsite disposal areas.

e Unit 18c: Lime Silos, Slakers, and Lime Slurry Mix Tank — Lime (calcium oxide) was slaked and
dumped into two conical silos located inside Building 4434, then fed into the lime-slurry mix
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tank. The lime slurry was then pumped to the wastewater pH adjustment and neutralization tanks
(Unit 18d), to be mixed with the acidic wastewater.

e Unit 18d: Steel Wastewater Neutralization Tanks — Acidic wastewater was pumped from the steel
wastewater surge tank (Unit 18f) into two (2) 500 gallon pH adjustment neutralization tanks, then
two 250 gallon wastewater neutralization tanks inside Building 4434. Lime slurry was added in
these tanks to neutralize the wastewater.

e Unit 18e; Concrete Clarifiers:— Neutralized wastewater was pumped into the westernmost
concrete clarifier, which contains a sweep/bottom solids rake designed to allow for calcium
sulfate solids collection. Wastewater exiting this clarifier then overflowed into a second concrete
clarifier. Each clarifier is 24 ft diameter and 6 ft deep. Residual solids from the clarifier bottoms
were then pumped to the vacuum drum filters to remove residual solids. Effluent from the
clarifiers was discharged into the concrete wastewater discharge station (Unit 18g).

e Unit 18f; Steel Wastewater Surge Tank — Acidic wastewater from the Sulfuric Acid Recovery
Plant was pumped to an outdoor aboveground 20,000 gallon, closed top, steel wastewater surge
tank. The surge tank is located within a concrete secondary containment area. Wastewater from
the surge tank was then pumped into the pH adjustment and neutralization tanks inside Building
4434,

e Unit 18g; Concrete Wastewater Discharge Station: — Wastewater exiting the clarifiers flowed
into a below grade, two compartment concrete sump, which served as the discharge point from
the Treatment Facility. The sump dimensions are 16 ft long, 7 ft wide, and 7 ft deep to the
foundation base. Effluent from this discharge station, most recently flowed to C-Line Acidic
Wastewater Treatment Plant by an aboveground line.

4.1.2 Site History

The SAR Plant operated from 1976 until 1987, when these facilities were rendered inactive due to TNT
manufacturing operations ceasing at RFAAP in 1986.

In 1994, the State Water Control Board (SWCB) issued RFAAP a Best Management Practice (BMP)
Consent Order to correct total suspended solid issues in the Outfall 004 storm water ditch, which was also
used to direct the wastewater discharge from SSA 18 from 1976 to 1982. During this period, storm water
runoff from the nearby coal pile storage yard was also discharged directly into the Outfall 004 ditch,
causing suspended solids and pH compliance issues. RFAAP implemented a BMP by dredging the length
of the Outfall 004 ditch line to remove the residual coal fines, and placed stone rip-rap in the ditch to aid
in stormwater flow distribution and solids deposition reduction. The BMP implemented satisfied the
SWCB.

Plant wastewater utilities, acid area, and environmental personnel were consulted to determine if any
spills or cleanup actions have occurred at SSA 18. No employees recalled any chemical or wastewater
spills or cleanup actions from this facility during their years of operation.

Aerial photographs of the SSA 18 area for 1949, 1962, 1971, 1986, and 1990 are presented on Figures
4-3, 4-4, 4-5, 4-6, and 4-7, respectively. Photographs from 1949 and 1962 show the site area is
undeveloped and surrounding by storage buildings related to manufacturing operations. The 1971
photograph shows the SAR Plant under construction and the SSA 18 area remaining undeveloped. More
recent aerial photographs from 1986 and 1990 show the SSA 18 area in its general current configuration.

4.1.3 Surface Water

The closest natural surface water body to SSA 18 is the New River, which is located approximately 400
to 600 ft west/northwest of the site. SSA 18 is located at elevations above the 100 year floodplain of the
New River (USHUD 1978).
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At SSA 18, the concrete floor of Building 4434 has 4-inch cast iron floor drains that connect to a 6-inch
cast iron drain leading to the sump at Unit 18g. Four inch floor drains are located in the vacuum pump
and lime slurry tank areas. Condensate and hub drains also connect to the floor drains.

Stormwater drains or catch basins are not located in the immediate area of SSA 18. A drainage ditch is
located approximately 30 to 60 ft east of units 18e and 18f and may receive some stormwater runoff from
the easternmost portion of the site. This drainage ditch extends northeast for approximately 200 ft ending
at the manmade ditch associated with VPDES Outfall 004. The outfall ditch, which originates
approximately 1,400 ft east of the site, typically contains flowing surface water and ends at Outfall 004
located approximately 400 ft west of the site.

414 Soil

According to the Soil Survey of Montgomery County, Virginia (USDA 1985), the area of SSA 18 is
underlain by Unison-Urban Land complex soil. This soil has moderate permeability and medium-to-
strong acidity. Soil classification is not practical in urban land areas because the original soil has been
physically altered or obscured. A typical profile of undisturbed Unison soil consists of a 15-inch thick
surface layer of dark brown loam and a 43-inch thick subsoil of yellowish-red, sticky plastic clay
underlain by a red sandy clay loam to a depth of 58 inches. In general, permeability is moderate in
Unison soil, natural fertility is low, and organic matter content is low to moderate.

415 Geology

Geologic conditions were previously investigated in the Oleum Plant and surrounding areas for an
Environmental Baseline Study (EBS) conducted by Ecology and the Environment, Inc. (EEI) in 2007
(EEI 2007). This investigation indicated that the site area is underlain by approximately 25 to 30 ft of
alluvial terrace deposits consisting of silt and clay (ML/CL) to depths up to 19 ft bgs underlain by silty
sand (SM). Limestone/dolomite bedrock of the Elbrook Formation is present at approximate depths of 25
to 30 ft bgs. Appendix D.2.2 includes boring logs for the EBS investigation conducted by EEI. Six
shallow borings (7 to 10 ft bgs) were completed for the SSP investigation at SSA 18 and confirmed the
presence of fine-grained terrace deposits (silt) to the depths explored. Appendix D.2.1 includes boring
logs for the SSP Investigation.

4.1.6 Hydrogeology

Six monitoring wells were installed for the EBS conducted in the Oleum Plant and surrounding areas by
EEI (EEI 2007). Figure 4-8 shows the locations of the monitoring wells. Groundwater monitoring well
construction and water level measurement data from the EBS are summarized in Table 4-1. Groundwater
was encountered under water table conditions within the lower portion of the alluvium in the area of SSA
18, where measured static water levels were approximately 24 to 26 ft bgs. South of SSA 18 at higher
elevations in the SAR Plant area, groundwater was encountered within bedrock but not alluvium with
potentiometric levels greater than 30 ft bgs. In the EBS Report, EEI indicated an implied groundwater
flow direction of approximately 15 degrees north of west based on triangulation of potentiometric data
from the three monitoring wells screened within bedrock. A similar groundwater flow direction was
implied for groundwater within the alluvium. Appendix D.2.2 includes boring logs and construction data
for monitoring wells installed for the EBS.

4.2 PREVIOUS INVESTIGATIONS
4.2.1 RCRA Facility Assessment — USEPA 1987

An assessment was conducted at SSA 18 (listed as Unit 18 in RFA) to evaluate potential hazardous waste
or hazardous chemical releases and implement corrective actions, as necessary. The assessment consisted
of a preliminary review and evaluation of available site information, personnel interviews, and a visual
inspection of the site. Environmental samples were not collected at SSA 18 as part of the inspection. The
assessment identified seven units at SSA 18 including: sheet metal fabricated building (unit a), vacuum
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filters (unit b), lime silos (unit c), neutralization tank (unit d), concrete clarifiers (unit e), steel feed tank
(unit f), and concrete discharge station (unit g). The RFA indicated that no visible signs of releases were
observed during the site inspection.

4.2.2  Acid Sewer Survey

From 1998 to 2000, an Acid Sewer Survey and Investigation was conducted on the entire RFAAP acid
sewer infrastructure to determine the condition of the sewers. Videotaping of the interior lines was
conducted and submitted to the USEPA. An assessment of the 260 ft long 6-inch diameter plastic, gravity
acid sewer line that extends from the acidic wastewater sump (SSA 72) to the SAR wastewater treatment
plant (SSA 18) was not conducted as part of the acid sewer survey. Deteriorated or broken sections of
sewer lines were repaired or replaced within active areas. No actions were undertaken in the area of SSA
18 due to the inactive status of the SAR Plant wastewater system and treatment facility.

4.2.3 Oleum Plant Environmental Baseline Study — Ecology and Environment, Inc. 2007

The study area for this EBS was focused on the Oleum Plant area and included the collection of soil and
groundwater samples from a study area encompassing SSA 18. Specific locations sampled that may be
used to evaluate potential releases from SSA 18 included: soil boring SB08/monitoring well MWO04
(collocated) located north of Unit 18g and monitoring well MWO03 located west/northwest and
downgradient of SSA 18 (Figure 4-8). The study also included the installation of wells at locations
(MWO05 and MWO06) that are upgradient of SSA 18. Soil and groundwater samples were analyzed for
TCL VOCs, TCL SVOCs, TCL PCBs, TLC pesticides, explosives, TAL metals, nitrate/nitrite, and
perchlorate (groundwater).

Detected results for the two subsurface soil samples collected from soil boring SB08 are summarized in
Table 4-2. Subsurface soil samples were collected from depth intervals of 2 to 4 ft bgs and 16 to 18 ft
bgs. VOCs, Aroclor 1254, pesticides, and metals were detected in one or more of the soil samples.
Detected constituent concentrations were below their adjusted R-RSLs or background point estimates,
with the exception of arsenic, which was detected at concentrations above its I-RSL but below the
facility’s background point estimate of 15.8 mg/kg.

Detected results for the groundwater samples collected from monitoring wells MW03, MW04, MWO05,
and MWO06 are summarized in Table 4-3. VOCs, SVOCs, pesticides, explosives, and metals were
detected in one or more of these samples. Perchlorate was detected in each of the samples collected from
these wells. With the exception of MWO6, chloroform was detected in each of the groundwater samples
above its adjusted T-RSL but below the MCL for trihalomethanes. Perchlorate was detected in sample
MWO04 at a concentration of 3.59 pg/L, which was above the adjusted T-RSL.

43 WORKPLAN DATA GAP ANALYSIS

The data gap analysis presented in WPA 028 indicated that limited soil sampling and analyses had
occurred at SSA 18 (URS 2009). The data gap analysis completed for SSA 18 identified data gaps for
characterizing releases to surface soil and subsurface soil, and characterizing physical and geotechnical
properties of site soil.

4.3.1 Release Assessment to Surface Soil

An assessment of potential releases to surface soil had not been performed at SSA 18. This data gap was
filled by collecting surface soil samples for chemical analysis from the wastewater treatment facility area.
Field investigation activities are discussed in Section 4.4.

4.3.2 Release Assessment to Subsurface Soil

Limited soil sampling (soil boring SB08) had been conducted in the area of SSA 18 to assess releases to
subsurface soil. This data gap was filled by completing additional soil borings in the wastewater

4-4 Radford Army Ammunition Plant
SSP Report for SSAs 18, 72, 30, 79, 60, and 77



treatment facility and collecting subsurface soil samples for chemical analysis. Field investigation
activities are discussed in Section 4.4.

4.3.3 Release Assessment to Groundwater

Potential releases to groundwater were evaluated using existing groundwater data collected in the site area
in 2007. Additional release assessments to groundwater were conducted by evaluating subsurface soil
data and comparing these data to USEPA Region |1l soil-to-groundwater SSLs.

4.3.4 Physical Soil Testing

Two representative samples of soil at the site (one surface sample and one subsurface sample) were
submitted for analysis of physical and geotechnical properties, as described in Section 4.4.

4.3.5 Summary of Data Gaps

The following table summarizes these identified data gaps and the completion plan to fill the data gaps
from WPA 028 (URS 2009).

SSA 18 - Summary of Data Gap Analysis and Completion Plan

DATA GAPS
- - COMPLETION PLAN
Item Physical Chemical
. Chemical Data —VVOCs, . .
Surface Soil SVOCs, PCBs, pesticides, Collect surface soil §amp|es in area
Samples ; of SSA 18 for chemical analysis
Releases to explosives, and metals
Soil
Subsurface Chemical Data —VVOCs, Collect subsurface soil samples from
. SVOCs, PCBs, pesticides, area of SSA 18 for chemical
Soil Samples ; )
explosives, and metals analysis.
Releases to Subsurface Use subsurface soil sample | Compare subsurface soil data to soil-
. data and existing to-groundwater SSLs and compare
Groundwater | sojl Samples o
groundwater data existing groundwater data to T-RSLs.
Site-Wide Soil | Physical / pH, total organic carbon Collect samples for geotechnical and
Characteristics | Geotechnical (TOC), grain size, Atterberg physical property analysis
Properties Limits, and moisture content '

44 SSP FIELD ACTIVITIES

Six borings were advanced in and around the site to evaluate for the presence or absence of chemicals in
soil potentially associated with historical activities at the sites (Figure 4-9). Borings were advanced using
a skid steer-mounted, direct-push Geoprobe® unit. Discrete samples were collected from surface and/or
intermediate intervals for the borings as summarized below.

SSAs 18 and 72 Sample and Boring Information

Boring ID Total D?fr:tggg Boring Surface Sample ID Sarr(lfriIEgDsgzpth Ir;t;ler;rgleed:zlajte Sanzfp;la;;:pth
18SB1 10 18SB1A 0-1 18SB1B 8-10
18SB2 7.0 18SB2A 0-1 18SB2B 5-7
18SB3 7.0 18SB3A 0-1 18SB3B 5-7
185B4 7.0 18SB4A 0-1 185B4B 5-7

4-5 Radford Army Ammunition Plant
SSP Report for SSAs 18, 72, 30, 79, 60, and 77




. Total Depth of Boring Sample Depth | Intermediate | Sample Depth
Boring ID (Ft bgs) Surface Sample ID (Ft bgs) Sample ID (Ft bgs)
18SB5 8.0 18SB5A 0-1 18SB5B 6-8
18SB6 10 18SB6A 0-1 18SB6B 8-10

Six surface soil samples were collected from the following locations to evaluate potential releases at SSA

18:

Sample 18SB1A was collected adjacent to the concrete discharge station (Unit 18g) near the
concrete clarifiers (Unit 18e);

Sample 18SB2A was collected between the aboveground surge tank (Unit 18f) and Building 4343
in the area where aboveground influent piping runs from the containment area at Unit 18f to the
building;

Sample 18SB3A was collected between Building 4343 and the railroad spur where material
unloading occurred from railcars;

Sample 18SB4A was collected immediately south of the secondary containment area for the
aboveground surge tank (Unit 18f) adjacent to where the aboveground influent acid sewer line
enters the secondary containment area;

Sample 18SB5A was collected from the drainage ditch/swale located east of the wastewater
treatment facility; and

Sample 18SB6A was collected from along the original alignment of the effluent discharge line
between the concrete discharge station (Unit 18g) and the Outfall 004 drainage ditch.

Six subsurface soil samples were collected from the following locations to evaluate potential releases at
SSA 18:

Sample 18SB1B was collected from a direct push boring completed at the location of surface soil
sample 18SB1A at a depth below the bottom elevation of the sump (1,720 ft msl) at a depth of 8
to 10 ft bgs;

Sample 18SB2B was collected from a direct push boring completed at the location of surface soil
sample 18SB2A at a depth of 5 to 7 ft bgs;

Sample 18SB3B was collected from a direct push boring completed at the location of surface soil
sample 18SB3A at a depth of 5 to 7 ft bgs;

Sample 18SB4B was collected from a direct push boring completed at the location of surface soil
sample 18SB4A at a depth of 5 to 7 ft bgs;

Sample 18SB5B was collected from a direct push boring completed at the location of surface soil
sample 18SB5A at a depth of 6 to 8 ft bgs; and

Sample 18SB6B was collected from a direct push boring completed along the original alignment
of the effluent discharge line between the concrete discharge station (Unit 18g) and the Outfall
004 drainage ditch. The sample was collected at a depth below the bottom of the effluent line
from an interval of 8 to 10 ft bgs;

Soil samples were analyzed for TCL VOCs, TCL SVOCs, TCL PCBs, TCL pesticides, explosives
(including nitroglycerin and PETN), and TAL inorganics. Analytical results (detected chemicals) used
for the SSP are summarized in Table 4-4.
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Two samples were collected for physical testing (one surface soil sample (18SB2A) and one subsurface
soil sample (18SB1B)). Physical testing for each sample included: grain size analysis, Atterberg limits,
soil moisture content, TOC, and pH. Analytical results for these samples are summarized in Table 2-1
and the complete results are provided in Appendix D.1.

Modifications to the proposed field investigation in WPA 028 during field sampling activities were
limited to the collection of surface soil sample at 18SB8 and a subsurface sample at 18SB5. WPA 028
identified only collection of a subsurface sample at 18SB8 and a surface sample at 18SB5. For data
completeness, the additional samples were collected.

45 CONCEPTUAL SITE MODEL (CSM)

A CSM for SSA 18 is presented on Figure 4-10. The site is located on an alluvial terrace approximately
400 to 600 ft east of the New River. Approximately 30 ft of alluvial terrace deposits overlies
limestone/dolomite bedrock at the site. Groundwater is present within the lower portion of the alluvium
and within underlying bedrock at depths of approximately 25 to 26 ft bgs.

Potential constituent sources at the site are related to handling and treatment of acidic wastewater,
discharge of neutralized wastewater and handling materials used for wastewater treatment. Potentially
affected media at the site include:

e Surface soil from leaks or spills from related to outside storage and treatment of wastewater in
aboveground tanks and structures or from materials handling;

e Subsurface soil from any constituents released to surface soil; and
e Groundwater via leaching of constituents from subsurface soil.

Although current and likely future land-use scenarios are limited to industrial operations, both residential
and industrial scenarios will be evaluated in the SSP human health screening (USEPA 2001).

SSA 18 is exclusively an upland habitat that lacks wetland and significant onsite drainage features.
Therefore, soil represents the potential exposure medium for ecological receptors. An ECSM is provided
in Section 3.0, Figure 3-1.

46 HUMAN HEALTH RISK SCREENING
4.6.1 Ildentification of COPCs

46.1.1 Soil

Tables 4-5 and 4-6 present the results of the COPC evaluations for surface soil and total soil, respectively.
SSP samples and two samples from boring SB08 (see Table 4-2) from the Oleum Plant Environmental
Baseline Study are used in the screening. COPCs identified for surface soil and total soil included:

TAL metals: aluminum, arsenic, cobalt, iron, manganese, vanadium;
TCL Pesticides: none;
TCL PCBs: none;
TCL VOCs: none;
TAL SVOCs: none; and
Explosives: not detected.
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46.1.2 Groundwater

Due to the locations of monitoring well MWO04 located north of Unit 18g and monitoring well MWO03
located west/northwest and downgradient of SSA 18, the groundwater data from these locations will be
used to evaluate potential releases to groundwater from the site. As presented on Table 4-3, COPCs
identified in groundwater included:

TAL metals: none;

TCL Pesticides: not detected;
TCL PCBs: not detected,;
TCL VOCs: chloroform;
TAL SVOCs: not detected,;
Explosives: none; and

Perchlorate:

perchlorate.

Potential releases to groundwater were also assessed by evaluating subsurface soil data and comparison of
these data to USEPA risk-based soil-to-groundwater SSLs included in the Regional Screening Table
(USEPA 2009; Section 4.6.4).

4.6.2 Cumulative Risk Screen

46.2.1 Soil

The cumulative risk screening for surface soil is presented on Table 4-7. The cumulative risk screening
for total soil is presented on Table 4-8. A summary of the screening results is presented below:

Cumulative Human Health Risk Screening Results for Soil

Surface Soil Total Soil
Above/ Risk/ _ Above/ Risk/ _
Below/ Drivers Below/ Drivers
Hazard Hazard

Equal Equal
Residential Risk | Below | 7.E-06 -- Below | 8.E-06 --
Industrial Risk Below 2.E-06 -- Below | 2.E-06 --
Residential Aluminum, Aluminum,

Above 2 Cobalt, Iron, Above 4 Cobalt, Iron,
Hazard

Manganese Manganese

Industrial Below | 0.2 - Below | 0.3 .
Hazard

*Note: Above, below, or equal to established SSP risk and hazard levels.

The cumulative human health risk screens were below the established SSP risk level of 1E-05 and above
the established SSP hazard level of 1 for the residential scenario for surface and total soil. Cumulative
risk screenings were below the established SSP risk and hazard levels of 1E-05 and 1, respectively, for
the industrial scenarios. The hazard drivers identified in the table above are those chemicals that
primarily contribute to HIs greater than the established SSP hazard level of 1.
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Due to multiple chemicals contributing to a residential HI greater than 1, as presented on Table 4-7
(surface soil) and Table 4-8 (total soil), the HIs have been segregated based on primary target organs for
chronic exposure. The HI segregation for surface and total soil resulted in values equal to or higher than
the cumulative SSP HI target organ threshold of 0.5 for the following target organs: blood, central
nervous system (CNS), gastrointestinal (GI) tract, and liver.

4.6.2.2 Groundwater

The cumulative risk screening for groundwater is presented on Table 4-9. A summary of the screening
results is presented below:

Cumulative Human Health Risk Screening Results for SSA 18 — Groundwater

Above/ .
Below/ Risk/ Drivers
Hazard
Equal
Risk Above 9E-05 Chloroform
Hazard Below 0.1 --

*Note: Above, below, or equal to established SSP risk and hazard levels.
The cumulative human health risk screen was below the established SSP hazard level of 1 and above the
established SSP risk level 1E-05 for groundwater.
46.3

Detected soil lead concentrations at the site were below 400 mg/kg; therefore, lead modeling was not
conducted for the site.

Lead and Iron Screening

Since iron concentrations in soil result in an HQ of greater than 0.5, further assessment is required. This
assessment consists of a “margin of exposure evaluation” where the estimated intake of iron is compared
to the RDA and concentrations known to cause adverse health effects in children (NCEA 2006).
Appendix E.1 presents the margin of exposure evaluation for surface soil and total soil. A summary of
the results for SSA 18 is presented below.

Iron Margin of Exposure Evaluation — Future Child Resident

Surface Soil Total Soil
Above/ | Estimated Eg(rgﬁtij;e Above/ | Estimated Slj:g(rg(;ﬂijrrle
Below | Site Intake g Below | Site Intake g
Level Level
RDA Screen | gojow 6 10 Below 7 10
(mg/day)
Provisional
Reference Dose
(RfD) Screen Below 0.4 0.7 Below 0.5 0.7
(mg/kg-day)

The iron exposure assessment results for the hypothetical future child resident were below the applicable

iron margin of exposure screening criteria for SSA 18.
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4.6.4 SSL Comparison - Soil

46.4.1 Generic SSLs (Soil-to-groundwater Risk-based Screening Levels)

An SSL screening was conducted for detected chemicals in subsurface soil to evaluate the potential for
leaching of chemicals from soil to groundwater. As presented in Table 4-9, the detected concentrations
for each chemical in subsurface soil were compared to their USEPA risk-based SSLs included in the
Regional Screening Table (USEPA 2009), if available. The comparisons of subsurface soil
concentrations to generic SSLs (DAF 20) for detected chemicals indicated that arsenic, cobalt, iron, and
manganese were above their SSLs (Table 4-10).

4.6.4.2 Site-specific SSL Comparison

Organic chemical were not detected in subsurface soil at concentrations above their generic SSLs (DAF
20); therefore, site-specific SSLs were not calculated.

4.6.5 Background Comparison - Soil

The final step in the risk screening process is the comparison of the MDCs of COPCs identified in soil to
the established Facility-wide inorganic background point estimate concentrations for metals (IT 2001).
No metals identified as COPCs in surface soil and total soil were above their background point estimates
(Table 4-11).

4.6.6 Human Health Risk Screening Summary

Soil COPCs with screening values were limited to metals. The cumulative human health risk screens
were below the established SSP risk level of 1E-05 and above hazard level of 1.0 for the residential
scenario for surface and total soil. Cumulative risk screenings were below the established SSP risk and
hazard levels of 1E-05 and 1.0, respectively, for the industrial scenario.

The noncarcinogenic residential soil hazard screenings were above the established SSP threshold (HI=1)
for surface and total soil primarily due to metals. As presented Table 4-11, metal COPCs (aluminum,
arsenic, cobalt, iron, manganese, and vanadium) were below background point estimates and are therefore
not a concern at the site.

Detected lead concentrations at the site were below 400 mg/kg; therefore, lead modeling was not
conducted for the site. The iron exposure assessment results for the hypothetical future child resident
were below the applicable iron margin of exposure screening criteria for SSA 18.

The comparisons of subsurface soil to generic risk-based SSLs (DAF 20) for detected chemicals indicated
that arsenic, cobalt, and iron were above their SSLs (Table 4-10). Although arsenic, cobalt, and iron were
above their SSLs, detected concentrations were below their background point estimates and are not
considered a concern at the site.

Groundwater COPCs were limited to chloroform and perchlorate. The noncarcinogenic hazard screening
for groundwater was below the established SSP threshold (HI=1).

The cumulative human health risk screen was below the established SSP hazard level of 1 and above the
SSP risk level 1E-05 and for groundwater. The maximum detected chloroform concentration (18 pg/L) is
above the tap water RSL but below the MCL for trihalomethanes. Cholorform was also detected in
upgradient wells.

With regard to groundwater detections of chloroform in groundwater at the site, it is important to note that
studies and groundwater investigations have shown the presence of chloroform in most groundwater
samples collected at the facility regardless of location. The concentrations of chloroform detected in
monitoring wells at the site are concentrations below the range of chloroform levels present in the water
transmitted through water lines at the facility. The site is located downgradient of developed areas
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containing water lines that could be leaking, which may have been the source of chloroform. No
additional assessment of chloroform at the site is required.

4.7 ECOLOGICAL RISK SCREENING

4.7.1 Ecological Site Characterization

An overview of the site physiography, water resources, soil, and geology for SSA 18 is presented in
Section 4.1. The SAR wastewater treatment facility encompasses an approximate 0.25 acre area (Figure
4-1) consisting primarily of concrete impervious areas, tanks, and buildings; therefore, the site provides
minimal habitat value to wildlife potentially occurring in the area.

Observations made during the site reconnaissance indicate that the area surrounding SSA 18 is a viable
herbaceous vegetation community (see photographic log — Appendix B). Signs of chemical vegetative
stress were not observed during the reconnaissance. Based on information from the Installation-Wide
Biological Survey (ref) and observations made during the site reconnaissance, the grassland vegetative
community at the site is typical of other meadow-grassed areas that are regularly maintained at RFAAP.

The habitat could support some ecological use (i.e., shelter and foraging) by some smaller common
species in the area. Given its limited size, impervious area, tanks, and buildings, few individuals would
be expected to utilize the area for a lengthy period.

Threatened, rare, or endangered species were not observed during the site reconnaissance. These species
are not likely to be present within the boundaries of the site. Threatened, rare, and endangered species
information for RFAAP is discussed in Section 3.3.4.

4.7.1.1 Data Organization

The following table identifies the soil samples used for the SLERA. These samples were analyzed for
TAL inorganics, TCL pesticides, TCL PCBs, TCL VOCs, TCL SVOCs, and explosives (including
nitroglycerin and PETN). Refer to Table 2-2 for a detailed list of samples and analytes.

Soil Samples Evaluated for SLERA

SSAs 18 and 72
18SB1A 18SB4A
18SB2A 18SB5A
18SB3A 18SB6A

Detected chemical occurrence and distribution tables for surface soil are presented in Table F.2-1. Refer
to Table 4-1 for a complete list of results for detected analytes. In addition, to evaluate the adequate
sensitivity of the MDL for the necessary screening levels, Table F.2-2 provides a screening of the
maximum MDL versus available ecological screening values for non-detected chemicals in surface soil.

4.7.1.2 Ecological Conceptual Site Model (ECSM)

The terrestrial ECSM is presented on Figure 3-1. Surface soil is a potential exposure medium of concern
based on historical activities at the site. Based on the site characterization and data, the terrestrial
receptor exposure to surface soil pathway exists.

4.7.2 Preliminary Exposure Estimate and Ecological Effects Evaluation

The preliminary exposure estimate and ecological effects evaluation considers the most conservative risk
scenario. Highly conservative assumptions are used to estimate COPEC exposure to terrestrial receptors
for pathways to be quantitatively evaluated. Conservative TRVs are used to evaluate the ecological
effects of exposure using the two approaches discussed below.
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4.7.2.1 Direct Contact Approach

The MDC for detected chemicals are used as the preliminary exposure estimate concentrations to develop
a conservative risk scenario for the direct contact pathway to soil invertebrates and terrestrial plants. The
results of the preliminary exposure assessments for plants and invertebrates are provided below.

Terrestrial Plants

Preliminary direct contact HQs calculated for plants are presented in Table F.2-6 for detected chemicals.
Of the detected chemicals for which screening values were available, the concentrations of aluminum,
chromium, cobalt, manganese, and vanadium resulted in HQ values that were greater than 1.

Soil Invertebrates and Microbial Communities

Preliminary direct contact HQs calculated for invertebrates are presented in Table F.2-8 for detected
chemicals. Of the detected chemicals for which screening values were available, the concentrations of
chromium, iron, manganese, vanadium, and cyanide resulted in HQ values that were greater than 1.

4.7.2.2 Dose Rate Modeling Approach

Quantitative risk characterization for terrestrial wildlife is limited to direct ingestion of biota and
incidental ingestion of soil. The preliminary risks for detected bioaccumulative chemicals are
summarized in Table F.2-24 for each terrestrial wildlife receptor and the chemicals with HQs greater than
1 are characterized as follows:

selenium, zinc

NOAEL Only NOAEL and LOAEL
Receptor HQ>1 HQ>1
Meadow Vole cadmium arsenic, selenium
Short-tailed Shrew | arsenic, cadmium, chromium none
Red Fox arsenic, chromium, lead, cadmium

American Robin

cadmium

chromium, lead, zinc

Red-tailed Hawk

none

none

4.7.3 Refined Exposure Estimate and Risk Characterization

4.7.3.1 Direct Contact Approach

The refined exposure estimate for the direct contact pathway to soil invertebrate and microbial
communities incorporates the 95% UCL as the exposure concentration for evaluating the COPECSs using a
conservative yet more realistic exposure assumption than MDCs. Due to the number of samples at the
site, a 95% UCL was not calculated; therefore, a refinement of the direct contact pathway was not
conducted.

4.7.3.2 Dose Rate Modeling Approach

The refined exposure estimates and ecological effects are developed for wildlife receptors having
complete exposure pathways to be quantitatively evaluated (i.e., omnivorous birds, and carnivorous and
herbivorous mammals). In the refined model, an average body weight, average ingestion rate, and a 95%
UCL as the EPC are used. Due to the small number of samples at the site, a 95% UCL was not calculated
for the site and the MDC was used as the EPC for the refinement. Refined receptor-specific exposure
parameters are presented on Table F.2-9 (Appendix F.2). In addition, a realistic AFefines Was calculated as
the ratio of the site area to the average home range of the receptor which is also presented in Table F.2-9
(Appendix F.2). A summary of the results of the refined exposure assessment for terrestrial wildlife is
provided below.
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Terrestrial Wildlife

The refined risk characterization results are presented in Table F.2-24 and summarized below for each of
the receptors with chemical HQs greater than 1:

NOAEL Only NOAEL and LOAEL
Receptor HQ>1 HQ>1
Meadow Vole none none
Short-tailed Shrew none none
Red Fox none none
American Robin none none
Red-tailed Hawk none none

4.7.4 Background Comparison - Soil

The final step in the risk screening process is the comparison of the MDCs of COPECs identified in soil
to the established Facility-wide inorganic background point estimate concentrations for metals (IT 2001).
No MDCs of COPECs were identified above their background point estimates (Table 4-10). Note that
background point estimates were not available for selenium and cyanide; therefore, background
comparisons were not conducted.

4.7.5 Risk Management — Scientific Management Decision Point

The findings of the ecological risk screen including site characterization and risk calculations are used as
input to risk management decision-making for the site. The SMDP reached from the ecological risk
screening concludes that one of the following statements is true:

e There is adequate information to conclude that ecological risks are considered negligible and
therefore there is no need for further action at the site on the basis of ecological risk;

e The information is not adequate to make a decision at this point and further refinement of data is
needed to augment the ecological risk screening; or

e The information collected and presented indicates that a more thorough assessment is warranted.

Terrestrial plant COPECs with HQs greater than 1 included: aluminum (HQ=480), chromium (HQ=38),
cobalt (HQ=1.2), manganese (HQ=4.5), and vanadium (HQ=28). Aluminum, chromium, cobalt,
manganese, and vanadium are below background point estimates (Table 4-10); therefore, these chemicals
are not considered site-related.

Soil invertebrates and microbial processes COPECs with HQs greater than 1 included chromium
(HQ=95), iron (HQ=160), manganese (HQ=2.2), vanadium (HQ=2.8), and cyanide (HQ=2). Chromium,
iron, manganese, and vanadium are below background point estimates (Table 4-10); therefore, these
chemicals are not considered site-related. Although the HQ for cyanide (2) is greater than 1 and no
background point estimate is available, this risk considered to present low to negligible risk to
invertebrates and microbial processes at the site.

The refined risk characterization for wildlife resulted in the identification of no chemicals with a LOAEL-
based HQ greater than 1.

After consideration of the limited metals concentrations primarily below background point estimates but
above ecological screening levels for plants and invertebrates and the lack of refined LOAEL-based HQs
greater than 1 for terrestrial receptors, the SMDP is the following:

There is adequate information to conclude that ecological risks are considered negligible and therefore
there is no need for further action at the site on the basis of ecological risk.
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4.8

CONCLUSIONS AND RECOMMENDATION

No further action is recommended for SSA 18 based on the following results of the SSP screening:

Cumulative risk and hazard screening results for industrial scenarios are below SSP thresholds for
target risk and hazards;

Site-related cumulative risk and hazard screening results for residential scenarios are below SSP
thresholds for target risk and hazards;

Chloroform detections in groundwater are not considered site related,;
The MDC for lead in soil is below the SSP screening level of 400 mg/kg;

The iron exposure assessment results for the hypothetical future child resident are below the
applicable iron margin of exposure screening criteria;

Chemicals at concentrations above their generic SSLs are limited to metals at concentrations
below background and therefore not considered a concern at the site; and

There is adequate information to conclude that ecological risks are considered negligible and
therefore there is no need for further action at SSA 18 based on ecological risk.
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Table 4-1

Monitoring Well Construction and Groundwater Data - SSA 18
SSP Report for SSAs 18, 72, 30, 79, 60, and 77
Radford Army Ammunition Plant, Radford, Virginia

Monitoring Well Construction Information 5/7/2007- 5/8/2007
Well Total Well Elevation Elevation Screened Depth to Groundwater
Well Date . Ground :
Identification Installed Diameter Depth Surface TOC Interval Water Elevation
(In) (ft bgs) (ft msl) (ft bgs) (ft bgs) (ft msl)
(ft msl)

MW-1 5/3/2007 4 50 1756.71 1759.35 40.0-50.0 44.35 1712.36
MW-2 5/1/2007 4 50 1727.90 1730.55 39.5-49.5 34.50 1693.40
MW-3 5/2/2007 4 34 1718.51 1720.71 24.0-34.0 24.36 1694.15
MW-4 5/2/2007 4 33 1723.70 1726.07 20.5-30.5 26.55 1697.15
MW-5 5/2/2007 4 25 1724.90 1727.42 13.6-23.6 17.99 1706.91
MW-6 5/3/2007 4 82 1748.26 1751.22 72.0-82.0 37.14 1711.12

Notes:

TOC = Top of Casing

BTOC = Below Top of Casing

In = Inch

ft = feet

msl = mean sea level

bgs = below ground surface

Radford Army Ammunition Plant
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Table 4-2
Summary of Historical Analytical Data For Soil Samples Collected at SSA 18
Modified from Previous Investigations
SSP Report for SSAs 18, 72, 30, 79, 60, and 77
Radford Army Ammunition Plant, Radford, Virginia

Ecology and Environment 2007
SSA 18
ol ':Bagcl:(ltgyr_owulr?; Adjusted Adjusted e ) )
ple ID e Soil RSL Soil RSL ATK-SS-SB08 ATK-SUB-SB08
Sample Date ] @ (Residential)| (Industrial) 19-Apr-07 19-Apr-07

Sample Depth (ft bgs) CAS Estimate 2-4 16-19
TAL Inorganics (mg/kg)
Aluminum 7429-90-5 40,041 7,700 99,000 17,700 19,800
Antimony 7440-36-0 - 3.1 41 ND 1.3
Arsenic 7440-38-2 15.8 0.39 1.6 3 2.5
Barium 7440-39-3 209 1,500 19,000 143 115
Beryllium 7440-41-7 1.02 16 200 1.2 1.2
Cadmium 7440-43-9 0.69 7 81 0.47 0.52
Chromium 7440-47-3 65.3 280 1,400 26.9 32.7
Cobalt 7440-48-4 72.3 2.3 30 17.7 9.7
Copper 7440-50-8 53.5 310 4,100 11.3 17.6
Iron 7439-89-6 50,962 5,500 72,000 25,300 29,000
Lead @ 7439-92-1 26.8 400 800 17.9 9.1
Manganese 7439-96-5 2,543 180 2,300 1240 484
Mercury 7439-97-6 0.13 0.67 2.8 0.023 0.013
Nickel 7440-02-0 62.8 160 2,000 125 17.1
Selenium 7782-49-2 - 39 510 ND ND
Thallium 7440-28-0 211 0.51 6.6 ND ND
Vanadium 7440-62-2 108 55 720 50.4 56.9
Zinc 7440-66-6 202 2,300 31,000 58.3 60.4
VOCs (ug/kg)
2-Butanone (MEK) 78-93-3 - 2,800,000 | 19,000,000 19 ND
Acetone 67-64-1 -- 6,100,000 [ 61,000,000 150 12
PCBs (ug/kg)
Aroclor 1254 11097-69-1 -- 110 740 ND 34
Notes:

USEPA = U.S. Environmental Protection Agency

CAS = Chemical Abstracts Service

ft bgs = Feet Below Ground Surface

mg/kg = Milligram per Kilogram

ug/kg = Microgram per Kilogram

TAL = Target Analyte List

VOC = Volatile Organic Compound

PCB = Polychlorinated Biphenyls

RSL = Regional Screening Level

USEPA Regional Screening Level (RSL) values from the October 2008
Regional Screening Table as presented in Work Plan Addendum 028
(URS 2009)

Adjusted RSLs = a Hazard Quotient (HQ) of 0.1 applied to non-carcinogens
-- = No Risk Criteria Available

ND = Not Detected

® = Facility-Wide Background Point Estimate as Reported in the Facility-
Wide Background Study Report (IT 2001)

|| ||: Concentration Exceeds Soil Residential RSL

l bold |= Concentration Exceeds Soil Industrial RSL

underline = Concentration Exceeds Background Point Estimate
@ = Lead criteria are Action Levels; see USEPA Region Il guidance

Radford Army Ammunition Plant
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Modified from Ecology and Environment Investigation 2007

Table 4-3
Historical Analytical Data For Groundwater Samples Collected at SSA 18

SSP Report for SSAs 18, 72, 30, 79, 60, and 77
Radford Army Ammunition Plant, Radford, Virginia

Sample ID Adjusted Tap ATK-GW-MWO01 | ATK-GW-MWO02 [ ATK-GW-MWO03 | ATK-GW-MWO04 [ ATK-GW-MWO05 | ATK-GW-MWO06
Sample Date Water RSL MCL 8-May-07 7-May-07 7-May-07 8-May-07 8-May-07 7-May-07
CAS
TAL Inorganics (ug/L)
Aluminum 7429-90-5 3,700 -- 227 1,250 970 660 220 731
Barium 7440-39-3 730 2,000 39.5 45.2 33.6 34.3 62.5 46.2
Chromium @ 7440-47-3 5,500 100 <15 <15 <15 <15 <15 <15
Cobalt 7440-48-4 11 - <50 <50 <50 <50 <50 2.5
Iron 7439-89-6 2,600 -- 162 845 852 512 185 558
Manganese 7439-96-5 180 -- 20.5 25.2 29.2 20.3 4.2 68.3
Nickel 7440-02-0 73 - <40 <40 24 <40 <40 3.2
Zinc 7440-66-6 1,100 -- 3.3 11.4 5.1 3.9 2.6 5.2
Pesticides (ug/L)
alpha-chlordane @ 5103-71-9 0.19 -- 0.005 <0.05 <0.05 <0.05 <0.05 <0.05
beta-BHC 319-85-7 0.037 - <0.05 <0.05 0.0096 <0.05 <0.05 0.011
Endosulfan sulfate © 1031-07-8 22 -- <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Heptachlor epoxide 1024-57-3 0.0074 0.2 <0.05 <0.05 <0.05 <0.05 <0.05 0.0054
VOCs (ug/L)
1,1-dichloroethene 75-35-4 34 7 0.15 <1 <1 <1 <1 <1
4-Methyl-2-pentanone (MIBK) 108-10-1 200 - <5 <5 <5 0.89 <5 <5
Carbon tetrachloride 56-23-5 0.2 5 <1 <1 <1 0.11 0.22 <1
Chloroform 67-66-3 0.19 80 8.1 8.9 18 0.53 1.8 <1
Methylene chloride 75-09-2 4.8 - <2 <2 <2 <2 <2 <2
Tetrachloroethene 127-18-4 0.11 5 <1 0.12 0.39 0.7 <1 <1
Toluene 108-88-3 230 1,000 <1 0.92 <1 <1 <1 <1
Trichloroethene 79-01-6 1.7 5 <1 0.42 <1 <1 <1 0.63
SVOCs (ug/L)
bis(2-Ethylhexyl)phthalate 117-81-7 4.8 - <10 <10 <10 <10 <10 19
Di-n-octylphthalate 117-84-0 - - <10 <10 <10 <10 <10 4
Naphthalene 91-20-3 0.14 -- <10 <10 <10 <10 <10 0.7
Explosives (ug/L)
2,4-Dinitrotoluene 121-14-2 7.3 - <0.2 0.11 <0.2 <0.2 <0.2 <0.2
2,6-Dinitrotoluene 606-20-2 3.7 - <0.2 0.098 <0.2 <0.2 <0.2 <0.2
RDX 121-82-4 0.61 - <0.5 <0.5 <0.5 0.47 0.47 <0.5
Nitrobenzene 98-95-3 0.34 -- 0.42 1.7 <0.2 <0.2 <0.2 <0.2
HMX 2691-41-0 180 -- 0.12 0.83 0.49 2.7 3.2 <0.5
Perchlorate (ug/L)
Perchlorate 14797-73-0 2.6 -- 0.587 2.1 1.91 3.59 2.47 0.0707
Radford Army Ammunition Plant
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Table 4-3

Historical Analytical Data For Groundwater Samples Collected at SSA 18
Modified from Ecology and Environment Investigation 2007
SSP Report for SSAs 18, 72, 30, 79, 60, and 77
Radford Army Ammunition Plant, Radford, Virginia

Notes:

USEPA = U.S. Environmental Protection Agency

CAS = Chemical Abstracts Service

MCL = Maximum Contaminant Level

ug/L = Microgram per Liter

TAL = Target Analyte List

VOC = Volatile Organic Compound

SVOC = Semivolatile Organic Compound

RSL = Regional Screening Level

USEPA Regional Screening Level (RSL) values from the October

2008 Regional Screening Table as presented in Work Plan
Addendum 028 (URS 2009)

Adjusted RSLs = a Hazard Quotient (HQ) of 0.1 applied to non-carcinogens
-- = No Risk Criteria Available

IZJ= Concentration Exceeds Adj. Tap Water RSL
: Concentration Exceeds MCL

@ = Chromium Il RSL used
@ = Chlordane RSL used
® = Endosulfan RSL used

Radford Army Ammunition Plant
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Table 4-4
Summary of Detected Chemicals in Soil Analytical Samples
Site Screening Areas 18
SSP Report for SSAs 18, 72, 30, 79, 60, and 77
Radford Army Ammunition Plant, Radford, Virginia

Sample ID) Facility-Wide _ _ Soil to 18SB1A 18SB1B 18SB2A 18SB2B 18SB3A
Sample Date Background | Adiusted Adjusted Groundwater 8/12/2009 8/12/2009 8/12/2009 8/12/2009 8/12/2009
Point Soil RSL Soil RSL Risk-based MDL RL MDL RL MDL RL MDL RL MDL RL
Sample Depth (ft bgs) Estimare® | (Residential) (Industrial) SsL 0-1 8-10 0-1 57 0-1
CAS # Key Key (DAF20) Result LQ, VQ,r Result LQ, VQ,r Result LQ, VQ,r Result LQ,VQ,r Result LQ,VQ,r

TAL Metals (mg/kg)
Aluminum 7429-90-5 40,041 7,700 n 99,000 nm 1,100,000 21,000 1.8 10 32,000 1.8 10 23,000 1.8 10 24,000 180 1,000 24,000 1.8 10
Antimony 7440-36-0 -- 3.1 n 41 n 13.2 0.19]J 0.037 0.2 0.14]J 0.037 0.2 0.14] J 0.037 0.2 0.11]J 0.037 0.2 0.46 0.037 0.2
Arsenic 7440-38-2 15.8 0.39 c* 1.6 c 0.026 2.6],L,m 0.03 0.1 2.1],Lm 0.03 0.1 1.6|f ,L,m 0.03 0.1 1.6|f ,L,m 0.03 0.1 1.6|f ,L,m 0.03 0.1
Barium 7440-39-3 209 1,500 n 19,000 nm 6,000 150 0.28 1 120 0.28 1 110 0.28 1 130 0.28 1 140 0.28 1
Beryllium 7440-41-7 1.02 16 n 200 n 1,160 0.791J 0.035 1 13 0.035 1 1.1 0.035 1 1.2 0.035 1 1.1 0.035 1
Cadmium 7440-43-9 0.69 7 n 80 n - 1.1)J 0.24 2 1|J 0.24 2 1.3|J 0.24 2 0.62]| J 0.24 2 0.81|J 0.24 2
Calcium 7440-70-2 -- - -- - -- - 24,000 8.7 50 15,000 8.7 50 18,000 8.7 50 1,200 8.7 50 4,600 8.7 50
Chromium 7440-47-3 65.3 280 c 1,400 c - 30{ ,J,s 0.74 5 43| ,J,s 0.74 5 34( J,s 0.74 5 37( ,J,s 0.74 5 35| .,J,s 0.74 5
Cobalt 7440-48-4 72.3 2.3 n 30 n 9.8 11| ,L,m 0.44 2 15| ,L,m 0.44 2 13| ,L,m 0.44 2 32],Lm 0.44 2 13| ,L,m 0.44 2
Copper 7440-50-8 53.5 310 n 4,100 n 1,020 11 0.043 0.2 15 0.043 0.2 15 0.043 0.2 14 0.043 0.2 12 0.043 0.2
Iron 7439-89-6 50,962 5,500 n 72,000 nm 12,800 24,000 0.47 10 37,000 0.47 10 30,000 0.47 10 33,000 230 5,000 29,000 0.47 10
Lead 7439-92-1 26.8 400 nL 800 nL - 14| ,L,m 0.049 0.2 17| ,Lm 0.049 0.2 26( ,L,m 0.049 0.2 18| ,L,m 0.049 0.2 15| ,L,m 0.049 0.2
Magnesium 7439-95-4 -- - -- - -- - 13,000 4.4 50 12,000 4.4 50 11,000 4.4 50 3,300 4.4 50 4,500 4.4 50
Manganese 7439-96-5 2,543 180 n 2,300 n 1,140 600 0.21 1 610) 0.21 1 660 0.21 1 2,300 21 100 790 0.21 1
Mercury[l] 7439-97-6 0.13 2.3 ns 31 ns 0.6 0.033|J 0.0093 0.05 0.032|J 0.0093 0.05 0.032|J 0.0093 0.05 0.046|J 0.0093 0.05 0.039(J 0.0093 0.05
Nickel 7440-02-0 62.8 150 n 2,000 n 960 12 0.025 0.1 18 0.025 0.1 16 0.025 0.1 15 0.025 0.1 13 0.025 0.1
Potassium 7440-09-7 -- - -- - -- - 1,300 6.8 50 1,800 6.8 50 2,100 6.8 50 1,600 6.8 50 1,700 6.8 50
Selenium 7782-49-2 -- 39 n 510 n 19 0.36] ,B,x 0.049 0.2 0.073| J,B,x 0.049 0.2 0.27| ,B,x 0.049 0.2 0.15] J,B,x 0.049 0.2 0.2[ ,B,x 0.049 0.2
Silver 7440-22-4 -- 39 n 510 n 32 0.047(J,B,0 0.011 0.1 0.049( J,B,0 0.011 0.1 0.047(J,B,0 0.011 0.1 0.045| J,B,0 0.011 0.1 0.048| J,B,0 0.011 0.1
Sodium 7440-23-5 -- - -- - -- - 96(J 5.4 100 150 5.4 100 43| J 5.4 100 31(J 5.4 100 30(J 5.4 100
Thallium 7440-28-0 2.11 0.51 n 6.6 n 34 0.21 0.0061 0.1 0.24 0.0061 0.1 0.25 0.0061 0.1 0.27 0.0061 0.1 0.23 0.0061 0.1
Vanadium 7440-62-2 108 55 n 720 n 5,200 50 0.032 0.1 62 0.065 0.2 56 0.065 0.2 54 0.065 0.2 49 0.032 0.1
Zinc 7440-66-6 202 2,300 n 31,000 nm 13,600 54 0.79 5 72 0.79 5 69 0.79 5 75 0.79 5 69 0.79 5
Pesticides (mg/kg)
4,4-DDT 50-29-3 -- 1.7 c* 7 c* 1.74 <0.02| U 0.0003 0.02 <0.021|( U 0.00032 0.021 <0.02| U 0.00031 0.02 <0.02| U 0.00031 0.02 <0.02| U 0.00031 0.02
Endrin 72-20-8 -- 1.8 n 18 n 4.6 <0.02| U 0.00032 0.02 <0.021( U 0.00034 0.021 <0.02| U 0.00033 0.02 <0.02| U 0.00033 0.02 <0.02| U 0.00032 0.02
Endrin Aldehyde el 7421-93-4 -- 1.8 n 18 n 4.6 <0.02| U 0.001 0.02 <0.021| U 0.0011 0.021 <0.02| U 0.0011 0.02 <0.02| U 0.0011 0.02 <0.02| U 0.0011 0.02
PCBs (ug/kg)
Aroclor 1260 11096-82-5 -- 220 c 740 [ 280 8.4|J 5.8 78 <82 U 6.1 82 <80( U 6 80 <80( U 6 80 <79( U 5.9 79
VOCs (ug/kg)
Chloroform 67-66-3 -- 3.0E+02 c 1.5E+03 c 1.1E+00 <5.8| U 0.27 5.8 0.4(J 0.33 7.1 <5.3|U 0.24 5.3 0.61)J 0.27 6 <6.4| U 0.29 6.4
Methylene Chloride 75-09-2 - 1.1E+04 c 5.4E+04 c 2.4E+01 4.2|JB,z 1.4 23 6.5| J,B,z 1.8 29 2.7|J,B,z 1.3 21 4.7(J,B,z 1.5 24 4.3[J,B,z 1.6 26
SVOCs (ug/kg)
2-Methylnaphthalene 91-57-6 -- 3.1E+04 n 4.1E+05 ns 1.8E+04 <200| U 0.52 200 <210| U 0.56 210 <200| U 0.54 200 <200| U 0.54 200 <200| U 0.53 200
Acenaphthylenem 208-96-8 -- 1.7E+05 n 1.7E+06 n 3.0E+06 3.5|J 1.9 20 <21 U 2 21 <20( U 2 20 <20( U 2 20 <20( U 2 20
Benzo(a)anthracene 56-55-3 -- 1.5E+02 c 2.1E+03 c 2.8E+02 6.6| J 1.3 20 <21(U 1.4 21 3.2|J 1.3 20 <20( U 1.4 20 3.5(J 1.3 20
Benzo(a)pyrene 50-32-8 -- 1.5E+01 c 2.1E+02 c 9.2E+01 6.9|J 1.6 20 <21 U 1.7 21 3.2|J 1.7 20 <20( U 1.7 20 2|J 1.7 20
Benzo(b)fluoranthene 205-99-2 -- 1.5E+02 c 2.1E+03 c 9.4E+02 8.5|J 3.4 20 <21 U 3.6 21 <20( U 3.5 20 <20( U 3.5 20 5.5|J 3.4 20
Benzo(g,h,i)perylenem 191-24-2 -- 1.7E+05 n 1.7E+06 n 3.0E+06 4.6(J 1.1 78 <82( U 1.1 82 <80( U 1.1 80 <80( U 1.1 80 <79(U 1.1 79
Benzo(k)fluoranthene 207-08-9 -- 1.5E+03 c 2.1E+04 c 9.2E+03 3.5|J 1.5 20 <21 U 1.6 21 2|J 1.5 20 <20( U 1.5 20 2.8|J 1.5 20
Bis(2-ethylhexyl) Phthalate 117-81-7 -- 3.5E+04 c* 1.2E+05 c 3.2E+04 65( J,B,x 5.4 200 660 5.7 210 42| J,B,z 5.6 200 8| J,B,z 5.6 200 15| J,B,z 5.5 200
Butyl Benzyl Phthalate 85-68-7 -- 2.6E+05 c* 9.1E+05 c 1.3E+04 <200| U 5.7 200 27(J 6 210 <200| U 5.9 200 <200| U 5.9 200 6.3|J 5.8 200
Chrysene 218-01-9 -- 1.5E+04 c 2.1E+05 c 2.8E+04 6.6| J 4 20 <21 U 4.3 21 <20( U 4.2 20 <20( U 4.2 20 5.5|J 4.1 20
Di-n-butyl Phthalate 84-74-2 -- 6.1E+05 n 6.2E+06 n 2.2E+05 <200| U 29 200 93(JB,B,z 30 210 <200| U 30 200 110{JB,B,z 30 200 53(JB,B,z 29 200
Fluoranthene 206-44-0 -- 2.3E+05 n 2.2E+06 n 4.2E+06 4.6(J 0.88 20 <21 U 0.93 21 2.8|J 0.91 20 <20( U 0.91 20 10| J 0.9 20
Phenanthrene ! 85-01-8 -- 1.7E+05 n 1.7E+06 n 3.0E+06 <20( U 1.2 20 <21 U 1.3 21 2|J 1.3 20 <20( U 1.3 20 2.8|J 1.2 20
Pyrene 129-00-0 - 1.7E+05 n 1.7E+06 n 3.0E+06 8.1|J 1.4 20 <21 U 1.5 21 2.8|J 1.4 20 <20( U 1.4 20 9.4|J 1.4 20
Cyanide (mg/kg)
Cyanide, Total 57-12-5 -- 160 n 2,000 n 148 1.8 0.077 0.35 0.11]J 0.082 0.37 <0.36| U 0.08 0.36 0.084|J 0.08 0.36 0.31]J 0.079 0.35
Total Organic Carbon, TOC (%)
Carbon, Total Organic - -- - -- - -- - NT 0.12]J 0.0062 0.2 0.28 0.0062 0.2 NT NT
Percent Solids (%)
Percent Solids - -- - -- - -- - 86 0.1 0.1 82 0.1 0.1 84 0.1 0.1 84 0.1 0.1 85 0.1 0.1

Radford Army Ammunition Plant
1of3 SSP Report for SSAs 18, 72, 30, 79, 60, and 77



Table 4-4
Summary of Detected Chemicals in Soil Analytical Samples
Site Screening Areas 18
SSP Report for SSAs 18, 72, 30, 79, 60, and 77
Radford Army Ammunition Plant, Radford, Virginia

Sample ID) Facility-Wide _ _ Soil to 18SB3B 18SB4A 18SB4B 18SB5A 18SB5B
Sample Date Background | Adiusted Adjusted Groundwater 8/12/2009 8/12/2009 8/12/2009 8/12/2009 8/12/2009
Point SO.” RSI__ Soil RS_L Risk-based 57 MDL RL 01 MDL RL 57 MDL RL 01 MDL RL 6.8 MDL RL
Sample Depth (ft bgs) Estimate® (Residential) (Industrial) SSL
CAS # Key Key (DAF20) Result LQ,VQ,r Result LQ,VQ,r Result LQ,VQ,r Result LQ, VQ,r Result LQ, VQ,r

TAL Metals (mg/kg)
Aluminum 7429-90-5 40,041 7,700 n 99,000 nm 1,100,000 24,000 1.8 10 23,000 1.8 10 19,000 1.8 10 14,000 1.8 10 32,000 1.8 10
Antimony 7440-36-0 -- 3.1 n 41 n 13.2 0.15] J 0.037 0.2 0.18]J 0.037 0.2 0.062[J 0.037 0.2 0.13]J 0.037 0.2 0.16] J 0.037 0.2
Arsenic 7440-38-2 15.8 0.39 c* 1.6 c 0.026 1.5|f ,L,m 0.03 0.1 2] .Lm 0.03 0.1 1ff,L,m 0.03 0.1 1.6|f ,L,m 0.03 0.1 2.1],Lm 0.03 0.1
Barium 7440-39-3 209 1,500 n 19,000 nm 6,000 150 0.28 1 110 0.28 1 110 0.28 1 140 0.28 1 150 0.28 1
Beryllium 7440-41-7 1.02 16 n 200 n 1,160 1.2 0.035 1 1.1 0.035 1 1.2 0.035 1 0.95|J 0.035 1 15 0.035 1
Cadmium 7440-43-9 0.69 7 n 80 n - 0.66] J 0.24 2 1.1)J 0.24 2 0.71|J 0.24 2 0.64]J 0.24 2 0.83|J 0.24 2
Calcium 7440-70-2 -- - -- - -- - 2,100 8.7 50 23,000 8.7 50 1,100 8.7 50 1,200 8.7 50 1,200 8.7 50
Chromium 7440-47-3 65.3 280 c 1,400 c - 37| J,;s 0.74 5 38| ,J,s 0.74 5 26| ,J,s 0.74 5 26| ,J,s 0.74 5 47| J,s 0.74 5
Cobalt 7440-48-4 72.3 2.3 n 30 n 9.8 14| ,L,m 0.44 2 15| ,L,m 0.44 2 9.7| ,L,m 0.44 2 14| ,L,m 0.44 2 13| ,L,m 0.44 2
Copper 7440-50-8 53.5 310 n 4,100 n 1,020 14 0.043 0.2 19 0.043 0.2 11 0.043 0.2 11 0.043 0.2 14 0.043 0.2
Iron 7439-89-6 50,962 5,500 n 72,000 nm 12,800 31,000 0.47 10 31,000 0.47 10 27,000 0.47 10 18,000 0.47 10 38,000 0.47 10
Lead 7439-92-1 26.8 400 nL 800 nL - 15| ,L,m 0.049 0.2 17| ,Lm 0.049 0.2 11| ,Lm 0.049 0.2 15| ,L,m 0.049 0.2 14| ,L,m 0.049 0.2
Magnesium 7439-95-4 -- - -- - -- - 3,800 4.4 50 15,000 4.4 50 3,600 4.4 50 1,900 4.4 50 4,100 4.4 50
Manganese 7439-96-5 2,543 180 n 2,300 n 1,140 910 0.21 1 690 0.21 1 480 0.21 1 980 0.21 1 760 0.21 1
Mercury[” 7439-97-6 0.13 2.3 ns 31 ns 0.6 0.04]J 0.0093 0.05 0.027(J 0.0093 0.05 0.018(J 0.0093 0.05 0.017|J 0.0093 0.05 0.053 0.0093 0.05
Nickel 7440-02-0 62.8 150 n 2,000 n 960 15 0.025 0.1 16 0.025 0.1 16 0.025 0.1 9.3 0.025 0.1 16 0.025 0.1
Potassium 7440-09-7 -- - -- - -- - 2,000 6.8 50 2,500 6.8 50 2,000 6.8 50 1,200 6.8 50 1,800 6.8 50
Selenium 7782-49-2 -- 39 n 510 n 19 0.16] J,B,x 0.049 0.2 0.18] J,B,x 0.049 0.2 0.21] ,B,x 0.049 0.2 0.29] ,B,x 0.049 0.2 0.27| ,B,x 0.049 0.2
Silver 7440-22-4 -- 39 n 510 n 32 0.047(J,B,0 0.011 0.1 0.069( J,B,0 0.011 0.1 0.041| J,B,0 0.011 0.1 0.043| J,B,0 0.011 0.1 0.046| J,B,0 0.011 0.1
Sodium 7440-23-5 -- - -- - -- - 31(J 5.4 100 92(J 5.4 100 51(J 5.4 100 20(J 5.4 100 65(J 5.4 100
Thallium 7440-28-0 2.11 0.51 n 6.6 n 34 0.25 0.0061 0.1 0.28 0.0061 0.1 0.18 0.0061 0.1 0.17 0.0061 0.1 0.24 0.0061 0.1
Vanadium 7440-62-2 108 55 n 720 n 5,200 54 0.065 0.2 53 0.065 0.2 52 0.065 0.2 32 0.032 0.1 60 0.065 0.2
Zinc 7440-66-6 202 2,300 n 31,000 nm 13,600 73 0.79 5 71 0.79 5 62 0.79 5 55 0.79 5 82 0.79 5
Pesticides (mg/kg)
4,4-DDT 50-29-3 -- 1.7 c* 7 c* 1.74 0.0012| J 0.00032 0.021 <0.021|( U 0.00032 0.021 <0.021( U 0.00032 0.021 <0.019( U 0.00029 0.019 <0.021( U 0.00032 0.021
Endrin 72-20-8 -- 1.8 n 18 n 4.6 <0.021( U 0.00034 0.021 <0.021( U 0.00034 0.021 <0.021( U 0.00034 0.021 0.00053| J 0.00031 0.019 <0.021|( U 0.00033 0.021
Endrin Aldehyde el 7421-93-4 -- 1.8 n 18 n 4.6 0.0023| J,J,9 0.0011 0.021 <0.021| U 0.0011 0.021 <0.021| U 0.0011 0.021 <0.019( U 0.001 0.019 <0.021|{ U 0.0011 0.021
PCBs (ug/kg)
Aroclor 1260 11096-82-5 -- 220 c 740 [ 280 <82 U 6.1 82 <82 U 6.1 82 <82 U 6.1 82 8.3|J 5.7 76 <82 U 6.1 82
VOCs (ug/kg)
Chloroform 67-66-3 -- 3.0E+02 c 1.5E+03 c 1.1E+00 <6.1| U 0.28 6.1 1.11J 0.3 6.5 0.49]J 0.28 6.1 <6.9| U 0.32 6.9 1.2(J 0.28 6.1
Methylene Chloride 75-09-2 -- 1.1E+04 c 5.4E+04 c 2.4E+01 3.2|J,Bz 1.5 25 3.9|J,B,z 1.6 26 3.4|J,B,z 1.5 25 3.1]J 1.7 28 5.6/ J,B,z 1.5 24
SVOCs (ug/kg)
2-Methylnaphthalene 91-57-6 -- 3.1E+04 n 4.1E+05 ns 1.8E+04 <210| U 0.56 210 <210| U 0.55 210 <210| U 0.56 210 0.76] J 0.51 190 <210| U 0.55 210
Acenaphthylenem 208-96-8 -- 1.7E+05 n 1.7E+06 n 3.0E+06 <21 U 2.1 21 <21 U 2 21 <21 U 2.1 21 <19( U 1.9 19 <21| U 2 21
Benzo(a)anthracene 56-55-3 -- 1.5E+02 c 2.1E+03 c 2.8E+02 7413 1.4 21 4.1(J 1.4 21 1.6|J 1.4 21 3.4|J 1.3 19 <21 U 1.4 21
Benzo(a)pyrene 50-32-8 -- 1.5E+01 c 2.1E+02 c 9.2E+01 5.3|J 1.7 21 3.7|J 1.7 21 <21 U 1.7 21 2.6|J 1.6 19 <21 U 1.7 21
Benzo(b)fluoranthene 205-99-2 -- 1.5E+02 c 2.1E+03 c 9.4E+02 6.6|J 3.6 21 6.5|J 3.6 21 <21 U 3.6 21 4.5(J 3.3 19 <21 U 3.6 21
Benzo(g,h,i)perylenela} 191-24-2 -- 1.7E+05 n 1.7E+06 n 3.0E+06 29|J 1.1 82 3.3|J 1.1 82 <82( U 1.1 82 2.3|J 1.1 76 <82| U 1.1 82
Benzo(k)fluoranthene 207-08-9 -- 1.5E+03 c 2.1E+04 c 9.2E+03 3.3|J 1.6 21 2.8|J 1.6 21 <21 U 1.6 21 <19( U 1.5 19 <21 U 1.6 21
Bis(2-ethylhexyl) Phthalate 117-81-7 -- 3.5E+04 c* 1.2E+05 c 3.2E+04 10| J,B,z 5.7 210 33(J,B,z 5.7 210 71 J3,B,z 5.7 210 110(J 5.3 190 13| J,B,z 5.7 210
Butyl Benzyl Phthalate 85-68-7 -- 2.6E+05 c* 9.1E+05 c 1.3E+04 <210| U 6 210 7713 6 210 <210| U 6 210 26(J 5.6 190 1713 6 210
Chrysene 218-01-9 -- 1.5E+04 c 2.1E+05 c 2.8E+04 6.1|1J 4.3 21 4.9(J 4.2 21 <21 U 4.3 21 <19( U 3.9 19 <21 U 4.2 21
Di-n-butyl Phthalate 84-74-2 -- 6.1E+05 n 6.2E+06 n 2.2E+05 38(JB,B,z 30 210 <210| U 30 210 59(JB,B,z 30 210 140( JB,B,z 28 190 190( JB,B,z 30 210
Fluoranthene 206-44-0 -- 2.3E+05 n 2.2E+06 n 4.2E+06 15| J 0.94 21 8.1|1J 0.93 21 <21 U 0.94 21 3|J 0.86 19 <21 U 0.93 21
Phenanthrene ! 85-01-8 -- 1.7E+05 n 1.7E+06 n 3.0E+06 9|J 1.3 21 4.9(J 1.3 21 <21 U 1.3 21 2.3|J 1.2 19 <21| U 1.3 21
Pyrene 129-00-0 -- 1.7E+05 n 1.7E+06 n 3.0E+06 12| J 1.5 21 8.5|J 1.5 21 <21 U 1.5 21 5.7|J 1.3 19 <21 U 1.4 21
Cyanide (mg/kg)
Cyanide, Total 57-12-5 -- 160 n 2,000 n 148 0.16] J 0.082 0.37 0.1]J 0.081 0.37 <0.37| U 0.082 0.37 0.11]J 0.076 0.34 <0.37| U 0.081 0.37
Total Organic Carbon, TOC (%)
Carbon, Total Organic -- -- -- -- -- -- -- NT NT NT NT NT
Percent Solids (%)
Percent Solids - -- - -- - -- - 81 0.1 0.1 82 0.1 0.1 81 0.1 0.1 88 0.1 0.1 82 0.1 0.1
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Table 4-4
Summary of Detected Chemicals in Soil Analytical Samples
Site Screening Areas 18
SSP Report for SSAs 18, 72, 30, 79, 60, and 77
Radford Army Ammunition Plant, Radford, Virginia

Sample ID Facility-Wide _ ) Soil to 18SB5B-DUP (DUP-3) 18SB6A 18SB6B Notes:
Sample Date| Bacggfr?tum ggjllu;t;c-i gg]”u;t;c-j G’;?Sl:(rjga\ll\/se:gr 8/12/2009 MDL RL 8/12/2009 MDL RL 8/12/2009 MDL RL CAS = Chemical Abstracts Service SVOC = Semi-volatile Organic Compound
Sample Depth (ft bgs) Esti : @ | (Residential) (Industrial) SsL 6-8 0-1 8-10 ft bgs = Feet Below Ground Surface MDL = Method Detection Limit
CAS # stimate Key Key (DAF20) Result | LQ,VQ,r Result | LQ,VQ,r Result | LQ,VQ,r mglkg = Milligram Per Kilogram RL = Reporting Limit
TAL Metals (mg/kg) Hg/kg = Microgram Per Kilogram LQ = Laboratory Qualifier
Aluminum 7429-90-5 40,041 7,700 n 99,000 nm 1,100,000 33,000 1.8 10 23,000 1.8 10 25,000 1.8 10 TAL = Target Analyte List VQ = Validation Qualifier
Antimony 7440-36-0 - 3.1 n 41 n 13.2 0.17| J 0.037 0.2 0.14) J 0.037 0.2 0.12|J 0.037 0.2 TCL = Target Compound List r = Reason Code
Arsenic 7440-38-2 15.8 0.39 c* 1.6 c 0.026 2.1],Lm 0.03 0.1 1.5(,L,m 0.03 0.1 1.8],L,m 0.03 0.1 PCB = Polychlorinated Biphenyl NT = Not Tested
Barium 7440-39-3 209 1,500 n 19,000 nm 6,000 150 0.28 1 110 0.28 1 120 0.28 1 VOC = Volatile Organic Compound
Beryllium 7440-41-7 1.02 16 n 200 n 1,160 13 0.035 1 1.2 0.035 1 11 0.035 1
Cadmium 7440-43-9 0.69 7 n 80 n - 0.74|J 0.24 2 0.7 J 0.24 2 0.74|J 0.24 2 ®= Facility-Wide Background Point Estimate as Reported in
Calcium 7440-70-2 - -- -- -- - -- 1,300 8.7 50 1,800 8.7 50 1,300 8.7 50 the Facility-Wide Background Study Report (IT 2001)
Chromium 7440-47-3 65.3 280 c 1,400 c - 45( J,s 0.74 5 36| ,J,s 0.74 5 43( J,s 0.74 5 RSL = Regional Screening Level (RSL) from April 2009 RSL Table
Cobalt 7440-48-4 72.3 2.3 n 30 n 9.8 11 ,L,m 0.44 2 13| ,L,m 0.44 2 8.7| ,.L,m 0.44 2 Adjusted RSLs = a Hazard Quotient (HQ) of 0.1 applied to non-carcinogens
Copper 7440-50-8 53.5 310 n 4,100 n 1,020 14 0.043 0.2 14 0.043 0.2 15 0.043 0.2 Key: ¢ = cancer
Iron 7439-89-6 50,962 5,500 n 72,000 nm 12,800 37,000 0.47 10 32,000 0.47 10 32,000 0.47 10 n = noncancer
Lead 7439-92-1 26.8 400 nL 800 nL - 13[,Lm 0.049 0.2 14( ,Lm 0.049 0.2 12 ,Lm 0.049 0.2 * = where: n SL < 100X ¢ SL
Magnesium 7439-95-4 -- - -- - -- - 4,200 4.4 50 3,400 4.4 50 4,400 4.4 50 ** = where n SL < 10X ¢ SL
Manganese 7439-96-5 2,543 180 n 2,300 n 1,140 590 0.21 1 690 0.21 1 430 0.21 1 m = concentration may exceed ceiling limit
Mercury @ 7439-97-6 0.13 2.3 ns 31 ns 0.6 0.053 0.0093 0.05 0.036( J 0.0093 0.05 0.031(J 0.0093 0.05 s = concentration may exceed Csat
Nickel 7440-02-0 62.8 150 n 2,000 n 960 17 0.025 0.1 14 0.025 0.1 16 0.025 0.1 -- = No Screening Value Available
Potassium 7440-09-7 - - - - - - 1,800 6.8 50 1,900 6.8 50 1,600 6.8 50
Selenium 7782-49-2 - 39 n 510 n 19 0.17) J,B,x 0.049 0.2 0.26( ,B,x 0.049 0.2 0.18( J,B,x 0.049 0.2 M = Mercuric chloride soil RSLs value used
Silver 7440-22-4 - 39 n 510 n 32 0.051| J,B,0 0.011 0.1 0.045| J,B,0 0.011 0.1 0.051| J,B,0 0.011 0.1 2 = Endrin soil RSLs used
Sodium 7440-23-5 - -- - -- - -- 65| J 5.4 100 25(3J 5.4 100 35(J 5.4 100 Bl= pyrene soil RSLs used
Thallium 7440-28-0 211 0.51 n 6.6 n 3.4 0.25 0.0061 0.1 0.23 0.0061 0.1 0.26 0.0061 0.1
Vanadium 7440-62-2 108 55 n 720 n 5,200 59 0.065 0.2 56 0.065 0.2 52 0.065 0.2 Il |l Concentration Exceeds Adjusted Soil Residential RSL
Zinc 7440-66-6 202 2,300 n 31,000 nm 13,600 85 0.79 5 68 0.79 5 74 0.79 5
Pesticides (mg/kg) | |= Concentration Exceeds Adjusted Soil Industrial RSL
4,4-DDT 50-29-3 - 1.7 c* 7 c* 1.74 <0.021| U 0.00031 0.021 <0.02| U 0.00031 0.02 <0.021| U 0.00032 0.021
Endrin 72-20-8 - 1.8 n 18 n 4.6 <0.021| U 0.00033 0.021 <0.02| U 0.00033 0.02 <0.021| U 0.00034 0.021 underline = Concentration Exceeds Facility Background Point Estimate
Endrin Aldehyde 7421-93-4 -- 1.8 n 18 n 4.6 <0.021|{ U 0.0011 0.021 <0.02| U 0.0011 0.02 <0.021{ U 0.0011 0.021
PCBs (ug/kg) bold italic = Concentration Exceeds Soil-to-Groundwater Risk-based SSL (DAF 20)
Aroclor 1260 11096-82-5 -- 220 c 740 c 280 <g81{ U 6.1 81 <79( U 5.9 79 <g82| U 6.1 82
VOCs (ug/kg) Data Qualifiers:
Chloroform 67-66-3 - 3.0E+02 c 1.5E+03 c 1.1E+00 2413 0.28 6.1 <5.9(U 0.27 5.9 0.62| J 0.28 6.1 Laboratory Qualifiers
Methylene Chloride 75-09-2 - 1.1E+04 c 5.4E+04 c 2.4E+01 4.9|J,B,z 1.5 24 3.2|J,Bz 1.5 24 3.9/J,Bz 1.5 24 B Analyte found in associated blank as well as in the sample.
SVOCs (ug/kg) J Analyte present. Reported value may not be accurate or precise.
2-Methylnaphthalene 91-57-6 -- 3.1E+04 n 4.1E+05 ns 1.8E+04 <210| U 0.55 210 <200| U 0.54 200 <210| U 0.55 210 u The compound was analyzed for but not detected. The reporting limit will be
Acenaphthylenem 208-96-8 - 1.7E+05 n 1.7E+06 n 3.0E+06 <21| U 2 21 <20{ U 2 20 <21| U 2 21 adjusted to reflect any dilution, and for soil, the percent moisture.
Benzo(a)anthracene 56-55-3 - 1.5E+02 c 2.1E+03 c 2.8E+02 <21|U 1.4 21 243 13 20 <21|U 1.4 21
Benzo(a)pyrene 50-32-8 -- 1.5E+01 c 2.1E+02 c 9.2E+01 <21 U 1.7 21 <20({ U 1.7 20 <21 U 1.7 21 Validation Qualifiers
Benzo(b)fluoranthene 205-99-2 - 1.5E+02 c 2.1E+03 c 9.4E+02 <21|U 35 21 <20| U 35 20 <21|U 3.6 21 B Not detected substantially above the level reported in laboratory or field blanks.
Benzo(g,h,i)perylenela} 191-24-2 - 1.7E+05 n 1.7E+06 n 3.0E+06 <81| U 1.1 81 <79|U 1.1 79 <82| U 1.1 82 J Analyte present. Reported value may not be accurate or precise.
Benzo(k)fluoranthene 207-08-9 - 1.5E+03 c 2.1E+04 c 9.2E+03 <21|U 1.6 21 <20| U 15 20 <21|U 1.6 21 L Analyte present. Reported value may be biased low. Actual value is expected to be higher.
Bis(2-ethylhexyl) Phthalate 117-81-7 - 3.5E+04 c* 1.2E+05 c 3.2E+04 9.3|J,B;z 5.6 210 11{J 5.5 200 6.1/ J,B,z 5.7 210
Butyl Benzyl Phthalate 85-68-7 - 2.6E+05 c* 9.1E+05 c 1.3E+04 12{J 6 210 <200| U 5.8 200 <210| U 6 210 Reason Codes
Chrysene 218-01-9 - 1.5E+04 c 2.1E+05 c 2.8E+04 <21|U 4.2 21 <20| U 4.1 20 <21|U 4.2 21 GC/MS Organics
Di-n-butyl Phthalate 84-74-2 - 6.1E+05 n 6.2E+06 n 2.2E+05 210 BB,z 30 210 190| JB,B,z 29 200 <210({ U 30 210 X Field and/or equipment blank contamination
Fluoranthene 206-44-0 - 2.3E+05 n 2.2E+06 n 4.2E+06 <21|U 0.93 21 1.2|J 0.9 20 <21|U 0.93 21 z Method blank and/or storage blank contamination
Phenanthrene ! 85-01-8 - 1.7E+05 n 1.7E+06 n 3.0E+06 <21|U 1.3 21 <20| U 1.2 20 <21|U 1.3 21 Inorganics and Conventionals
Pyrene 129-00-0 - 1.7E+05 n 1.7E+06 n 3.0E+06 <21| U 1.4 21 1.6]J 1.4 20 <21| U 1.5 21 o Calibration blank contamination
Cyanide (mg/kg) m MS/MSD recovery failure
Cyanide, Total 57-12-5 -- 160 n 2,000 n 148 0.11|J 0.081 0.36 0.1]J 0.079 0.35 <0.37| U 0.081 0.37 s Serial dilution failure
Total Organic Carbon, TOC (%) X CRDL standard recovery failure
Carbon, Total Organic -- - -- - -- - -- NT NT NT GC and HPLC Organics
Percent Solids (%) g Dual column confirmation imprecision
Percent Solids -- -- -- -- -- - -- 82 0.1 0.1 85 0.1 0.1 82 0.1 0.1 X Trip blank contamination
Radford Army Ammunition Plant
30f3 SSP Report for SSAs 18, 72, 30, 79, 60, and 77
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Table 4-5
SSA 18 COPC Determination - Surface Soil
SSP Report for SSAs 18, 72, 30, 79, 60, and 77
Radford Army Ammunition Plant, Radford, Virginia

Concentration Screening Toxicity Potential | COPC | Rationale for
Minimum Maximum Location of Maximum | Detection | Range of Detection Used for Value Potential ARAR/TBC | Flag Selection or
Exposure point CAS # Chemical Concentration|Concentration| Units Concentration Frequency Limits Screening (N/C) ARAR/TBC Value Source (YIN) Deletion
Surface Soil TAL Metals
7429-90-5  |Aluminum 14,000 24,000 mg/kg 18SB3A 6/6 18-18 24,000 7,700 n 99,000 nm IND Y ARES
7440-36-0  |Antimony 0.13 0.46 mg/kg 18SB3A 6/6 0.037 - 0.037 0.46 3.1 n 41 n IND N BSL
7440-38-2  |Arsenic 15 2.6 mg/kg 18SB1A 6/6 0.03-0.03 2.6 0.39 c* 16 c IND Y ARES/IND
7440-39-3 Barium 110 150 mg/kg 18SB1A 6/6 0.28 - 0.28 150 1,500 n 19,000 nm IND N BSL
7440-41-7  |Beryllium 0.79 12 mg/kg 18SB6A 6/6 0.035 - 0.035 1.2 16 n 200 n IND N BSL
7440-43-9  [Cadmium 0.64 1.3 mg/kg 18SB2A 6/6 0.24-0.24 13 7 n 80 n IND N BSL
7440-70-2  |Calcium 1,200 24,000 mg/kg 18SB1A 6/6 8.7-87 24,000 - - 1,095,000 - RDA N BSL
7440-47-3  |Chromium 26 38 mg/kg 18SB4A 6/6 0.74-0.74 38 280 c 1,400 c IND N BSL
7440-48-4  |Cobalt 11 15 mg/kg 18SB4A 6/6 0.44-0.44 15 23 n 30 n IND Y ARES
7440-50-8  |Copper 11 19 mg/kg 18SB4A 6/6 0.043 - 0.043 19 310 n 4,100 n IND N BSL
7439-89-6  |Iron 18,000 32,000 mg/kg 18SB6A 6/6 0.47 - 0.47 32,000 5,500 n 72,000 nm IND Y ARES
7439-92-1 Lead 14 26 mg/kg 18SB2A 6/6 0.049 - 0.049 26 400 nL 800 nL IND N BSL
7439-95-4  |Magnesium 1,900 15,000 mg/kg 18SB4A 6/6 4.4-44 15,000 - - 156,400 - RDA N BSL
7439-96-5 |Manganese 600 980 mg/kg 18SB5A 6/6 0.21-0.21 980 180 n 2,300 n IND Y ARES
7439-97-6  |Mercury u 0.017 0.039 mg/kg 18SB3A 6/6 0.0093 - 0.0093 0.039 23 ns 31 ns IND N BSL
7440-02-0 Nickel 9.3 16 mg/kg 18SB2A 6/6 0.025 - 0.025 16 150 n 2,000 n IND N BSL
7440-09-7  |Potassium 1,200 2,500 mg/kg 18SB4A 6/6 6.8-6.8 2,500 - - 2,607,000 - RDA N BSL
7782-49-2  |Selenium 0.18 0.36 mg/kg 18SB1A 6/6 0.049 - 0.049 0.36 39 n 510 n IND N BSL
7440-22-4  |Silver 0.043 0.069 mg/kg 18SB4A 6/6 0.011-0.011 0.069 39 n 510 n IND N BSL
7440-23-5  |Sodium 20 96 mg/kg 18SB1A 6/6 54-54 96 - - 625,700 - RDA N BSL
7440-28-0  |Thallium 0.17 0.28 mg/kg 18SB4A 6/6 0.0061 - 0.0061 0.28 0.51 n 6.6 n IND N BSL
7440-62-2  |Vanadium 32 56 mg/kg 18SB2A 6/6 0.032 - 0.065 56 55 n 720 n IND Y ARES
7440-66-6  |Zinc 54 71 mg/kg 18SB4A 6/6 0.79 - 0.79 71 2,300 n 31,000 nm IND N BSL
Pesticides
72-20-8 Endrin 5.3E-04 5.3E-04 mg/kg 18SB5A 1/6 0.00031 - 0.00034 5.3E-04 1.8E+00 n 1.8E+01 n IND N BSL
PCBs
11096-82-5 |Aroclor 1260 8.3E-03 8.4E-03 mg/kg 18SB1A 2/6 0.0057 - 0.0061 8.4E-03 2.2E-01 c 7.4E-01 c IND N BSL
VOCs
67-66-3 Chloroform 1.1E-03 1.1E-03 mg/kg 18SB4A 1/6 0.00024 - 0.00032 1.1E-03 3.0E-01 c 1.5E+00 c IND N BSL
75-09-2 Methylene Chloride 2.7E-03 4.3E-03 mg/kg 18SB3A 6/6 0.0013 - 0.0017 4.3E-03 1.1E+01 c 5.4E+01 c IND N BSL
SVOCs
91-57-6 2-Methylnaphthalene 7.6E-04 7.6E-04 mg/kg 18SB5A 1/6 0.00051 - 0.00055 7.6E-04 3.1E+01 n 4.1E+02 ns IND N BSL
208-96-8 Acenaphthylene 3.5E-03 3.5E-03 mg/kg 18SB1A 1/6 0.0019 - 0.002 3.5E-03 1.7E+02 n 1.7E+03 n IND N BSL
56-55-3 Benzo(a)anthracene 2.4E-03 6.6E-03 mg/kg 18SB1A 6/6 0.0013 - 0.0014 6.6E-03 1.5E-01 c 2.1E+00 c IND N BSL
50-32-8 Benzo(a)pyrene 2.0E-03 6.9E-03 mg/kg 18SB1A 5/6 0.0016 - 0.0017 6.9E-03 1.5E-02 c 2.1E-01 c IND N BSL
205-99-2 Benzo(b)fluoranthene 4.5E-03 8.5E-03 mg/kg 18SB1A 4/6 0.0033 - 0.0036 8.5E-03 1.5E-01 c 2.1E+00 c IND N BSL
191-24-2  [Benzo(g,h,i)perylene @ 2.3E-03 4.6E-03 mglkg 18SB1A 3/6 0.0011 - 0.0011 4.6E-03 1.7E+02 n 1.7E+03 n IND N BSL
207-08-9 Benzo(k)fluoranthene 2.0E-03 3.5E-03 mg/kg 18SB1A 4/6 0.0015 - 0.0016 3.5E-03 1.5E+00 c 2.1E+01 c IND N BSL
117-81-7 Bis(2-ethylhexyl) Phthalate 1.1E-02 1.1E-01 mg/kg 18SB5A 6/6 0.0053 - 0.0057 1.1E-01 3.5E+01 c* 1.2E+02 c IND N BSL
85-68-7 Butyl Benzyl Phthalate 6.3E-03 2.6E-02 mg/kg 18SB5A 3/6 0.0056 - 0.006 2.6E-02 2.6E+02 c* 9.1E+02 c IND N BSL
218-01-9 Chrysene 4.9E-03 6.6E-03 mg/kg 18SB1A 3/6 0.0039 - 0.0042 6.6E-03 1.5E+01 c 2.1E+02 c IND N BSL
84-74-2 Di-n-butyl Phthalate 5.3E-02 1.9E-01 mg/kg 18SB6A 3/6 0.028 - 0.03 1.9E-01 6.1E+02 n 6.2E+03 n IND N BSL
206-44-0 Fluoranthene 1.2E-03 1.0E-02 mg/kg 18SB3A 6/6 0.00086 - 0.00093 1.0E-02 2.3E+02 n 2.2E+03 n IND N BSL
85-01-8 Phenanthrene ” 2.0E-03 4.9E-03 mg/kg 18SB4A 4/6 0.0012 - 0.0013 4.9E-03 1.7E+02 n 1.7E+03 n IND N BSL
129-00-0 Pyrene 1.6E-03 9.4E-03 mg/kg 18SB3A 6/6 0.0013 - 0.0015 9.4E-03 1.7E+02 n 1.7E+03 n IND N BSL
Cyanide
57-12-5 Cyanide, Total 1.0E-01 1.8E+00 mg/kg 18SB1A 5/6 0.076 - 0.081 1.8E+00 1.6E+02 n 2.0E+03 n IND N BSL
Notes:
COPC = Chemical of Potential Concern RSL = Regional Screening Level (RSL) from EPA April 2009 RSL Table Y = Mercuric chloride soil RSLs value used
mg/kg = Milligram Per Kilogram Adjusted RSLs = a Hazard Quotient (HQ) of 0.1 applied to non-carcinogens = Pyrene soil RSLs used
CAS = Chemical Abstracts Service Key: c = cancer
TAL = Target Analyte List n = noncancer ARAR = Applicable, Relevant, and Appropriate Requirement
TCL = Target Compound List c* =where: n SL < 100X ¢ SL TBC = To-Be-Considered
PCB = Polychlorinated Biphenyl c** = where n SL < 10X ¢ SL IND = Adjusted Industrial RSL
VOC = Volatile Organic Compound m = concentration may exceed ceiling limit RDA = Recommended Daily Allowance
SVOC = Semi-volatile Organic Compound s = concentration may exceed Csat

-- = No Screening Value Available ARES = Above Residential RSL
ARES/IND = Above Residential RSL/Industrial RSL
BSL = Below Residential/Industrial RSLs
NSV = No Screening Value Available

Radford Army Ammunition Plant
lofl SSP Report for SSAs 18, 72, 30, 79, 60, and 77



Table 4-6
SSA 18 COPC Determination - Total Soil
SSP Report for SSAs 18, 72, 30, 79, 60, and 77
Radford Army Ammunition Plant, Radford, Virginia

Concentration| Screening Toxicity Potential COPC | Rationale for
Minimum Maximum Location of Maximum Detection Range of Detection Used for Value Potential ARAR/TBC Flag Selection or
Exposure point CAS # Chemical Concentration [ Concentration | Units Concentration Frequency Limits Screening (N/C) ARAR/TBC Value Source (Y/N) Deletion
Total Soil TAL Metals
7429-90-5  [Aluminum 14,000 32,500 mg/kg 18SB5B DUP AVG 14/14 1.8-180 32,500 7,700 n 99,000 nm IND Y ARES
7440-36-0  |Antimony 0.062 13 mg/kg ATK-SUB-SB08 13/14 0.037 - 0.037 13 3.1 n 41 n IND N BSL
7440-38-2  |Arsenic 1 3 mg/kg ATK-SS-SB08 14/14 0.03-0.03 3 0.39 c* 1.6 c IND Y ARES/IND
7440-39-3  |Barium 110 150 mg/kg 18SB1A 14/14 0.28 - 0.28 150 1,500 n 19,000 nm IND N BSL
7440-41-7  [Beryllium 0.79 14 mg/kg 18SB5B DUP AVG 14/14 0.035 - 0.035 14 16 n 200 n IND N BSL
7440-43-9  [Cadmium 0.47 13 mg/kg 18SB2A 14/14 0.24-0.24 13 7 n 80 n IND N BSL
7440-70-2  [Calcium 1,100 24,000 mg/kg 18SB1A 12/12 8.7-87 24,000 - - 1,095,000 - RDA N BSL
7440-47-3  [Chromium 26 46 mg/kg 18SB5B DUP AVG 14/14 0.74-0.74 46 280 c 1,400 c IND N BSL
7440-48-4 [Cobalt 8.7 32 mg/kg 18SB2B 14/14 0.44 -0.44 32 23 n 30 n IND Y ARES/IND
7440-50-8 |Copper 11 19 mg/kg 18SB4A 14/14 0.043 - 0.043 19 310 n 4,100 n IND N BSL
7439-89-6 |Iron 18,000 37,500 mg/kg 18SB5B DUP AVG 14/14 0.47 - 230 37,500 5,500 n 72,000 nm IND Y ARES
7439-92-1 |[Lead 9.1 26 mg/kg 18SB2A 14/14 0.049 - 0.049 26 400 nL 800 nL IND N BSL
7439-95-4 |Magnesium 1,900 15,000 mg/kg 18SB4A 12/12 44-44 15,000 - - 156,400 - RDA N BSL
7439-96-5 [Manganese 430 2,300 mg/kg 18SB2B 14/14 0.21-21 2,300 180 n 2,300 n IND Y ARES
7439-97-6  |[Mercury w 0.013 0.053 mg/kg 18SB5B DUP AVG 14/14 0.0093 - 0.0093 0.053 23 ns 31 ns IND N BSL
7440-02-0  [Nickel 9.3 18 mg/kg 18SB1B 14/14 0.025 - 0.025 18 150 n 2,000 n IND N BSL
7440-09-7 |Potassium 1,200 2,500 mg/kg 18SB4A 12/12 6.8-6.8 2,500 - - 2,607,000 - RDA N BSL
7782-49-2  |Selenium 0.073 0.36 mg/kg 18SB1A 12/14 0.049 - 0.049 0.36 39 n 510 n IND N BSL
7440-22-4  |[Silver 0.041 0.069 mg/kg 18SB4A 12/12 0.011-0.011 0.069 39 n 510 n IND N BSL
7440-23-5 [Sodium 20 150 mg/kg 18SB1B 12/12 54-54 150 - - 625,700 - RDA N BSL
7440-28-0 [Thallium 0.17 0.28 mg/kg 18SB4A 12/14 0.0061 - 0.0061 0.28 0.51 n 6.6 n IND N BSL
7440-62-2  |Vanadium 32 62 mg/kg 18SB1B 14/14 0.032 - 0.065 62 55 n 720 n IND Y ARES
7440-66-6  |Zinc 54 83.5 mg/kg 18SB5B DUP AVG 14/14 0.79-0.79 84 2,300 n 31,000 nm IND N BSL
Pesticides
50-29-3 4,4'-DDT 1.2E-03 1.2E-03 mg/kg 18SB3B 112 0.00029 - 0.00032 1.2E-03 1.7E+00 c* 7.0E+00 c* IND N BSL
72-20-8 Endrin 5.3E-04 5.3E-04 mg/kg 18SB5A 112 0.00031 - 0.00034 5.3E-04 1.8E+00 n 1.8E+01 n IND N BSL
7421-93-4  |Endrin Aldehyde @ 2.3E-03 2.3E-03 mg/kg 18SB3B 112 0.001 - 0.0011 2.3E-03 1.8E+00 n 1.8E+01 n IND N BSL
PCBs
11096-82-5 |Aroclor 1260 8.3E-03 8.4E-03 mg/kg 18SB1A 2/12 0.0057 - 0.0061 8.4E-03 2.2E-01 c 7.4E-01 c IND N BSL
OCs
67-66-3 Chloroform 4.0E-04 1.8E-03 mg/kg 18SB5B DUP AVG 6/12 0.00024 - 0.00033 1.8E-03 3.0E-01 c 1.5E+00 c IND N BSL
75-09-2 Methylene Chloride 2.7E-03 6.5E-03 mg/kg 18SB1B 12/12 0.0013 - 0.0018 6.5E-03 1.1E+01 c 5.4E+01 c IND N BSL
SVOCs
91-57-6 2-Methylnaphthalene 7.6E-04 7.6E-04 mg/kg 18SB5A 112 0.00051 - 0.00056 7.6E-04 3.1E+01 n 4.1E+02 ns IND N BSL
208-96-8  |Acenaphthylene 3.5E-03 3.5E-03 mg/kg 18SB1A 112 0.0019 - 0.0021 3.5E-03 1.7E+02 n 1.7E+03 n IND N BSL
56-55-3 Benzo(a)anthracene 1.6E-03 7.4E-03 mg/kg 18SB3B 8/12 0.0013 - 0.0014 7.4E-03 1.5E-01 c 2.1E+00 c IND N BSL
50-32-8 Benzo(a)pyrene 2.0E-03 6.9E-03 mg/kg 18SB1A 6/12 0.0016 - 0.0017 6.9E-03 1.5E-02 c 2.1E-01 c IND N BSL
205-99-2  |Benzo(b)fluoranthene 4.5E-03 8.5E-03 mg/kg 18SB1A 5/12 0.0033 - 0.0036 8.5E-03 1.5E-01 c 2.1E+00 c IND N BSL
191-24-2  [Benzo(g,h,i)perylene ! 2.3E-03 4.6E-03 malkg 18SB1A 4/12 0.0011 - 0.0011 4.6E-03 1.7E+02 n 1.7E+03 n IND N BSL
207-08-9  |Benzo(k)fluoranthene 2.0E-03 3.5E-03 mg/kg 18SB1A 5/12 0.0015 - 0.0016 3.5E-03 1.5E+00 c 2.1E+01 c IND N BSL
117-81-7  |Bis(2-ethylhexyl) Phthalate 6.1E-03 6.6E-01 mg/kg 18SB1B 12/12 0.0053 - 0.0057 6.6E-01 3.5E+01 c* 1.2E+02 c IND N BSL
85-68-7 Butyl Benzyl Phthalate 6.3E-03 2.7E-02 mg/kg 18SB1B 5/12 0.0056 - 0.006 2.7E-02 2.6E+02 c* 9.1E+02 c IND N BSL
218-01-9  |Chrysene 4.9E-03 6.6E-03 mg/kg 18SB1A 4/12 0.0039 - 0.0043 6.6E-03 1.5E+01 c 2.1E+02 c IND N BSL
84-74-2 Di-n-butyl Phthalate 3.8E-02 2.0E-01 mg/kg 18SB5B DUP AVG 8/12 0.028 - 0.03 2.0E-01 6.1E+02 n 6.2E+03 n IND N BSL
206-44-0  |Fluoranthene 1.2E-03 1.5E-02 mg/kg 18SB3B 712 0.00086 - 0.00094 1.5E-02 2.3E+02 n 2.2E+03 n IND N BSL
85-01-8 Phenanthrene 2.0E-03 9.0E-03 mg/kg 18SB3B 5/12 0.0012 - 0.0013 9.0E-03 1.7E+02 n 1.7E+03 n IND N BSL
129-00-0  |Pyrene 1.6E-03 1.2E-02 mg/kg 18SB3B 712 0.0013 - 0.0015 1.2E-02 1.7E+02 n 1.7E+03 n IND N BSL
Cyanide
57-12-5 Cyanide, Total 7.5E-02 1.8E+00 mg/kg 18SB1A 9/12 0.076 - 0.082 1.8E+00 1.6E+02 n 2.0E+03 n IND N BSL
Notes:

COPC = Chemical of Potential Concern

mg/kg = Milligram Per Kilogram
CAS = Chemical Abstracts Service

TAL = Target Analyte List

TCL = Target Compound List

PCB = Polychlorinated Biphenyl
VOC = Volatile Organic Compound
SVOC = Semi-volatile Organic Compound

RSL = Regional Screening Level (RSL) from EPA April 2009 RSL Table

Adjusted RSLs = a Hazard Quotient (HQ) of 0.1 applied to non-carcinogens

Key:

-- = No Screening Value Available

¢ = cancer
n = noncancer

c* = where: n SL < 100X ¢ SL

c** = where n SL < 10X ¢ SL

m = concentration may exceed ceiling limit
s = concentration may exceed Csat

lofl

" = Mercuric chloride soil RSLs value used

! = Endrin soil RSLs used
Bl= Aroclor 1254 Noncancer Soil Residential RSL used
¥ = pyrene soil RSLs used

¢
2]

ARAR = Applicable, Relevant, and Appropriate Requirement
TBC = To-Be-Considered

IND = Adjusted Industrial RSL

RDA = Recommended Daily Allowance

ARES = Above Residential RSL

ARES/IND = Above Residential RSL/Industrial RSL
BSL = Below Residential/Industrial RSLs

NSV = No Screening Value Available

Radford Army Ammunition Plant
SSP Report for SSAs 18, 72, 30, 79, 60, and 77



Table 4-7
SSA 18 Cumulative HHRS (Surface Soil)
SSP Report for SSAs 18, 72, 30, 79, 60, and 77
Radford Army Ammunition Plant, Radford, Virginia

Detection RSL RSL Non Carcinogenic HI| Excess Cancer Risk |Non Carcinogenic HI| Excess Cancer Risk Noncarcinogenic
CAS# [Chemical Units | Frequency MDC Residential | C/N Industrial CIN (Residential) (Residential) (Industrial) (Industrial) Target Organ
TAL Metals
7429-90-5 |Aluminum mg/kg 6/6 24,000 77,000 n 990,000 n 3.E-01 -- 2.E-02 -- developmental CNS
7440-38-2 |Arsenic mg/kg 6/6 2.6 0.39 c 1.6 c - 7.E-06 - 2.E-06 -
7440-38-2 |Arsenic mg/kg 6/6 2.6 22 n 260 n 1.E-01 -- 1.E-02 -- skin/ vascular
7440-48-4 |Cobalt mg/kg 6/6 15 23 n 300 n 7.E-01 - 5.E-02 - blood
7439-89-6 |lron mg/kg 6/6 32,000 55,000 n 720,000 n 6.E-01 -- 4.E-02 -- blood! liver/ Gl tract
7439-96-5 |Manganese mg/kg 6/6 980 1,800 n 23,000 n 5.E-01 - 4.E-02 - CNS
7440-62-2 |Vanadium mg/kg 6/6 56 550 n 7,200 n 1.E-01 - 8.E-03 - kidney
Cumulative|
Risk/Hazard 2.E+00 7.E-06 2.E-01 2.E-06
Target Organ Segregation
Total blood HI = 1.2 Total blood HI = 0.09
Total CNS HI = 0.9 Total CNS HI = 0.07
Total skin HI = 0.1 Total skin HI = 0.01
Total vascular HI = 0.1 Total vascular HI = 0.01
Total kidney HI = 0.1 Total kidney HI = 0.01
Total Gl Tract HI = 0.6 Total GI Tract HI = 0.04
Total liver HI = 0.6 Total liver HI = 0.04
Notes:
mg/kg = Milligram Per Kilogram RSL = Regional Screening Level (RSL) from EPA April 2009 RSL Table
Hg/kg = Microgram Per Kilogram C = Carcinogenic per EPA RSL Table (April 2009)
CAS = Chemical Abstracts Service N = Noncarcinogenic per EPA RSL Table (April 2009)

TAL = Target Analyte List

MDC = Maximum Detected Concentration
HI = Hazard Index

CNS = Central Nervous System

Gl = Gastrointestinal

Radford Army Ammunition Plant
lofl SSP Report for SSAs 18, 72, 30, 79, 60, and 77



Table 4-8
SSA 18 Cumulative HHRS (Total Soil)
SSP Report for SSAs 18, 72, 30, 79, 60, and 77
Radford Army Ammunition Plant, Radford, Virginia

Detection RSL Non Carcinogenic HI| Excess Cancer Risk | Non Carcinogenic HI| Excess Cancer Risk Noncarcinogenic
CAS# [Chemical Units | Frequency MDC Residential | C/N |RSL Industrial| C/N (Residential) (Residential) (Industrial) (Industrial) Target Organ
TAL Metals
7429-90-5 |Aluminum mg/kg 14/14 32,500 77,000 n 990,000 n 4.E-01 - 3.E-02 - developmental CNS
7440-38-2 |Arsenic mg/kg 14/14 3 0.39 c 1.6 c - 8.E-06 - 2.E-06 -
7440-38-2 |Arsenic mg/kg 14/14 3 22 n 260 n 1.E-01 - 1.E-02 - skin/ vascular
7440-48-4 |Cobalt mg/kg 14/14 32 23 n 300 n 1.E+00 - 1.E-01 - blood
7439-89-6 |lron mg/kg 14/14 37,500 55,000 n 720,000 n 7.E-01 - 5.E-02 - blood! liver/ Gl tract
7439-96-5 |Manganese mg/kg 14/14 2,300 1,800 n 23,000 n 1.E+00 - 1.E-01 - CNS
7440-62-2 |Vanadium mg/kg 14/14 62 550 n 7,200 n 1.E-01 - 9.E-03 - kidney
Cumulative|
Risk/Hazard 4.E+00 8.E-06 3.E-01 2.E-06
Target Organ Segregation
Total blood HI = 2 Total blood HI = 0.16
Total CNS HI = 2 Total CNS HI = 0.13
Total skin HI = 0.1 Total skin HI = 0.01
Total vascular HI = 0.1 Total vascular HI = 0.01
Total kidney HI = 0.1 Total kidney HI = 0.01
Total GI Tract HI = 0.7 Total Gl Tract HI = 0.1
Total liver HI = 0.7 Total liver HI = 0.05

Notes:

mg/kg = Milligram Per Kilogram

CAS = Chemical Abstracts Service

TAL = Target Analyte List

TCL = Target Compound List

SVOC = Semivolatile Organic Compound
MDC = Maximum Detected Concentration
HI = Hazard Index

CNS = Central Nervous System

Gl = Gastrointestinal

RSL = Regional Screening Level (RSL) from EPA April 2009 RSL Table
C = Carcinogenic per EPA RSL Table (April 2009)
N = Noncarcinogenic per EPA RSL Table (April 2009)

lofl
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Table 4-9

SSA 18 Cumulative HHRS (Groundwater)
SSP Report for SSAs 18, 72, 30, 79, 60, and 77
Radford Army Ammunition Plant, Radford, Virginia

Detection Noncarcinogenic
CAS # Chemical Units | Frequency MDC Tap Water RSL| C/N | Non Carcinogenic HI| Excess Cancer Risk Target Organ
67-66-3  |Chloroform ug/L 2/2 18 0.19 C - 9.E-05 -
14797-79-0 [Perchlorate ug/L 2/2 3.59 25.55 N 1.E-01 -- thyroid
1.E-01 9.E-05
Target Organ Segregation
Total thyroid HI = 0.1

Notes:

Hg/L = Microgram Per Kilogram
CAS = Chemical Abstracts Service

MDC = Maximum Detected Concentration
HI = Hazard Index

1of1l

RSL = Regional Screening Level (RSL) from EPA April 2009 RSL Table
C = Carcinogenic per EPA RSL Table (April 2009)
N = Noncarcinogenic per EPA RSL Table (April 2009)

Radford Army Ammunition Plant
SSP Report for SSAs 18, 72, 30, 79, 60, and 77



Table 4-10

SSA 18 SSL Screening Results for Subsurface Soil

SSP Report for SSAs 18, 72, 30, 79, 60, and 77

Radford Army Ammunition Plant, Radford, Virginia

Facility SSL Minimum Maximum # of Samples # of # of
CAS# Background /| (DAF 20) Detected Detected Above SSL Detections | Samples
Concentration | Concentration
TAL Metals (mg/kg)
Aluminum 7429-90-5 40,041 1,100,000 17,700 32,500 0 8 8
Antimony 7440-36-0 - 13.2 0.062 1.3 0 7 8
Arsenic 7440-38-2 15.8 0.026 1 3 8 8 8
Barium 7440-39-3 209 6,000 110 150 0 8 8
Beryllium 7440-41-7 1.02 1,160 1.1 1.4 0 8 8
Cadmium 7440-43-9 0.69 - 0.47 1 - 8 8
Calcium 7440-70-2 - - 1,100 15,000 - 6 6
Chromium 7440-47-3 65.3 - 26 46 - 8 8
Cobalt 7440-48-4 72.3 9.8 8.7 32 5 8 8
Copper 7440-50-8 53.5 1,020 11 17.6 0 8 8
Iron 7439-89-6 50,962 12,800 25,300 37,500 8 8 8
Lead 7439-92-1 26.8 - 9.1 18 - 8 8
Magnesium 7439-95-4 - - 3,300 12,000 - 6 6
Manganese 7439-96-5 2,543 1,140 430 2,300 2 8 8
Mercury M 7439-97-6 0.13 0.6 0.013 0.053 0 8 8
Nickel 7440-02-0 62.8 960 12.5 18 0 8 8
Potassium 7440-09-7 - - 1,600 2,000 -- 6 6
Selenium 7782-49-2 - 19 0.073 0.22 0 6 8
Silver 7440-22-4 - 32 0.041 0.051 0 6 6
Sodium 7440-23-5 - - 31 150 -- 6 6
Thallium 7440-28-0 211 3.4 0.18 0.27 0 6 8
Vanadium 7440-62-2 108 5,200 50.4 62 0 8 8
Zinc 7440-66-6 202 13,600 58.3 83.5 0 8 8
Pesticides (mg/kg)
4,4'-DDT 50-29-3 - 1.7E+00 0.0012 0.0012 0 1 6
Endrin Aldehyde ! 7421-93-4 - 4.6E+00 0.0023 0.0023 0 1 6
VOCs (ug/kg)
Chloroform 67-66-3 - 1.1E+00 0.4 1.8 0 5 6
Methylene Chloride 75-09-2 - 2.4E+01 3.2 6.5 0 6 6
SVOCs (ug/kg) 0 0
Benzo(a)anthracene 56-55-3 -- 2.8E+02 1.6 7.4 0 2 6
Benzo(a)pyrene 50-32-8 -- 9.2E+01 5.3 5.3 0 1 6
Benzo(b)fluoranthene 205-99-2 -- 9.4E+02 6.6 6.6 0 1 6
Benzo(g,h,i)perylene ! 191-24-2 - 3.0E+06 2.9 2.9 0 1 6
Benzo(k)fluoranthene 207-08-9 -- 9.2E+03 33 33 0 1 6
Bis(2-ethylhexyl) Phthalate 117-81-7 -- 3.2E+04 6.1 660 0 6 6
Butyl Benzyl Phthalate 85-68-7 - 1.3E+04 14.5 27 0 2 6
Chrysene 218-01-9 - 2.8E+04 6.1 6.1 0 1 6
Di-n-butyl Phthalate 84-74-2 - 2.2E+05 38 200 0 5 6
Fluoranthene 206-44-0 - 4.2E+06 15 15 0 1 6
Phenanthrene 85-01-8 - 3.0E+06 9 9 0 1 6
Pyrene 129-00-0 - 3.0E+06 12 12 0 1 6
Cyanide (mg/kg)
Cyanide, Total 57-12-5 - 1.5E+02 0.07525 0.16 0 4 6
Notes:
COPC = Chemical of Potential Concern
mg/kg = Milligram Per Kilogram
ug/kg = Microgram Per Kilogram
CAS = Chemical Abstracts Service
TAL = Target Analyte List
VOC = Volatile Organic Compound
SVOC = Semi-volatile Organic Compound
SSL = Risk-based Soil Screening Level from April 2009 RSL Table
DAF 20 = Dilution Attenuation Factor of 20
-- = No Value Available
M = Mercuric chloride soil SSL used
© = Endrin soil SSL used
Bl= pyrene soil SSL used
® = Facility-Wide Background Point Estimate as Reported in
the Facility-Wide Background Study Report (IT 2001)
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Surface Soil COPC/Background Comparison

Table 4-11
SSA 18 COPC/Background Screening
SSP Report for SSAs 18, 72, 30, 79, 60, and 77
Radford Army Ammunition Plant, Radford, Virginia

Minimum Maximum Concentration | Background
Concentration Concentration Location of Maximum| Detection Range of Used for Point Background
CAS # Chemical Surface Soil Surface Soil Units Concentration Frequency | Detection Limits Screening Estimate Comparison
TAL Metals
7429-90-5 |Aluminum 14,000 24,000 mag/kg 18SB3A 6/6 1.8-1.8 24,000 40,041 N
7440-36-0 |Antimony 0.13 0.46 mg/kg 18SB3A 6/6 0.037 - 0.037 0.46 - NBE
7440-38-2 |Arsenic 15 2.6 mg/kg 18SB1A 6/6 0.03 - 0.03 2.6 15.8 N
7440-39-3 |Barium 110 150 mag/kg 18SB1A 6/6 0.28 - 0.28 150 209 N
7440-41-7 |Beryllium 0.79 1.2 mag/kg 18SB6A 6/6 0.035 - 0.035 1.2 1.02 Y
7440-43-9 |Cadmium 0.64 13 mag/kg 18SB2A 6/6 0.24-0.24 1.3 0.69 Y
7440-47-3 |Chromium 26 38 mag/kg 18SB4A 6/6 0.74-0.74 38 65.3 N
7440-48-4 |Cobalt 11 15 ma/kg 18SB4A 6/6 0.44-0.44 15 72.3 N
7440-50-8 |Copper 11 19 mag/kg 18SB4A 6/6 0.043 - 0.043 19 53.5 N
7439-89-6 |lron 18,000 32,000 mag/kg 18SB6A 6/6 0.47 - 0.47 32,000 50,962 N
7439-92-1 |Lead 14 26 mag/kg 18SB2A 6/6 0.049 - 0.049 26 26.8 N
7439-96-5 |Manganese 600 980 mag/kg 18SB5A 6/6 0.21-0.21 980 2,543 N
7439-97-6  |Mercury 0.017 0.039 mag/kg 18SB3A 6/6 0.0093 - 0.0093 0.039 0.13 N
7440-02-0 |Nickel 9.3 16 ma/kg 18SB2A 6/6 0.025 - 0.025 16 62.8 N
7782-49-2  |Selenium 0.18 0.36 ma/kg 18SB1A 6/6 0.049 - 0.049 0.36 - NBE
7440-22-4 |Silver 0.043 0.069 mag/kg 18SB4A 6/6 0.011-0.011 0.069 - NBE
7440-28-0 |Thallium 0.17 0.28 mag/kg 18SB4A 6/6 0.0061 - 0.0061 0.28 211 N
7440-62-2 |Vanadium 32 56 mag/kg 18SB2A 6/6 0.032 - 0.065 56 108 N
7440-66-6 |Zinc 54 71 mg/kg 18SB4A 6/6 0.79-0.79 71 202 N
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Table 4-11
SSA 18 COPC/Background Screening
SSP Report for SSAs 18, 72, 30, 79, 60, and 77
Radford Army Ammunition Plant, Radford, Virginia

Total Soil COPC/Background Comparison

Minimum Maximum Concentration | Background
Concentration Concentration Location of Maximum| Detection Range of Used for Point Background
CAS # Chemical Total Soil Total Soil Units Concentration Frequency | Detection Limits Screening Estimate!” Comparison
TAL Metals
7429-90-5 |Aluminum 14,000 32,500 mag/kg 18SB5B DUP AVG 14/14 1.8-180 32,500 40,041 N
7440-36-0 |Antimony 0.062 13 ma/kg ATK-SUB-SB08 13/14 0.037 - 0.037 1.3 - NBE
7440-38-2 |Arsenic 1 3 mag/kg ATK-SS-SB08 14/14 0.03 - 0.03 3 15.8 N
7440-39-3 |Barium 110 150 mag/kg 18SB1A 14/14 0.28 - 0.28 150 209 N
7440-41-7 |Beryllium 0.79 1.4 mag/kg 18SB5B DUP AVG 14/14 0.035 - 0.035 14 1.02 Y
7440-43-9 |Cadmium 0.47 13 mag/kg 18SB2A 14/14 0.24-0.24 1.3 0.69 Y
7440-47-3 |Chromium 26 46 mag/kg 18SB5B DUP AVG 14/14 0.74-0.74 46 65.3 N
7440-48-4 |Cobalt 8.7 32 mag/kg 18SB2B 14/14 0.44-0.44 32 72.3 N
7440-50-8 |Copper 11 19 mag/kg 18SB4A 14/14 0.043 - 0.043 19 53.5 N
7439-89-6 |lron 18,000 37,500 mag/kg 18SB5B DUP AVG 14/14 0.47 - 230 37,500 50,962 N
7439-92-1 |Lead 9.1 26 mg/kg 18SB2A 14/14 0.049 - 0.049 26 26.8 N
7439-96-5 |Manganese 430 2,300 mag/kg 18SB2B 14/14 0.21-21 2,300 2,543 N
7439-97-6  |Mercury 0.013 0.053 mag/kg 18SB5B DUP AVG 14/14 0.0093 - 0.0093 0.053 0.13 N
7440-02-0 |Nickel 9.3 18 ma/kg 18SB1B 14/14 0.025 - 0.025 18 62.8 N
7782-49-2  |Selenium 0.073 0.36 mag/kg 18SB1A 12/14 0.049 - 0.049 0.36 - NBE
7440-22-4 |Silver 0.041 0.069 mag/kg 18SB4A 12/12 0.011-0.011 0.069 - NBE
7440-28-0 |Thallium 0.17 0.28 mag/kg 18SB4A 12/14 0.0061 - 0.0061 0.28 211 N
7440-62-2 |Vanadium 32 62 mag/kg 18SB1B 14/14 0.032 - 0.065 62 108 N
7440-66-6 |Zinc 54 84 mg/kg 18SB5B DUP AVG 14/14 0.79-0.79 84 202 N

Notes:

CAS = Chemical Abstracts Service

TAL = Target Analyte List

NBE = No Background Estimate Available

mg/kg = Milligram Per Kilogram

® = Facility-Wide Background Point Estimate as Reported in the Facility-Wide Background Study Report (IT 2001)
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20f2 SSP Report for SSAs 18, 72, 30, 79, 60, and 77



5.0 SSA 72 OLEUM PLANT ACIDIC WASTEWATER SUMP

51 SITE BACKGROUND - ENVIRONMENTAL SETTING
5.1.1 Site Description

SSA 72, the Oleum Plant Acidic Wastewater Sump, is located in the northwest section of the MMA
approximately 400 to 600 ft east of the New River (Figure 1-1). Acidic wastewater generated in TNT
manufacturing was conveyed by underground sewers to the acidic wastewater sump (SSA 72).
Wastewater collected in the sump was then discharged by gravity sewer to the SAR Wastewater
Treatment Facility (see Section 4.0) for treatment.

Figure 5-1 shows the layout of the SSA 72 area which encompasses approximately 0.1 acre. The acidic
wastewater sump is located near the northwest corner of Building 4429 within the SAR Plant area. Sump
dimensions are approximately 9.5 ft long, 5 ft wide and 6 ft deep. The inside of the reinforced concrete
sump is lined with 2-inch thick acid resistant brick. Design plans indicate that the top elevation of the
concrete sump is 1,747.17 ft msl. The top of the sump has a manhole for access with the remaining
portions covered with grates. Twelve inch diameter acid sewer lines enter the sump. Acidic wastewater
discharges from the sump via a 6-inch diameter, gravity acid sewer line (at 6.63% grade), which runs 260
ft north to the SAR Acidic Wastewater Treatment Plant (SSA 18). The sewer daylights through a
headwall and discharges into the steel, aboveground wastewater surge tank at SSA 18. Sewer profiles
indicate an invert elevation of 1,742.17 ft msl for the 6-inch line exiting the sump and an invert elevation
of 1,726.3 ft msl where the line enters the surge tank (Figure 5-2). A site photographic log for SSA 72 is
included in Appendix B.

5.1.2  Site History

The SAR Plant and the associated acid wastewater collection system (including SSA 79) operated from
1976 until 1987, when these facilities were rendered inactive due to TNT manufacturing operations
ceasing at RFAAP in 1986.

Plant wastewater utilities, acid area, and environmental personnel were consulted to determine if any
spills or cleanup actions have occurred at SSA 72. No employees recalled any chemical or wastewater
spills or cleanup actions from these facilities during their years of operation.

Aerial photographs of the SSA 72 area for 1949, 1962, 1971, 1986, and 1990 are presented on Figures
5-3, 5-4, 5-5, 5-6, and 5-7, respectively. Photographs from 1949 and 1962 show the site area is
undeveloped and surrounding by storage buildings related to manufacturing operations. The 1971
photograph shows the SAR Plant under construction and the SSA 72 area developed. More recent aerial
photographs from 1986 and 1990 show the SSA 72 area in their general current configuration.

5.1.3 Surface Water

The closest natural surface water body to SSA 72 is the New River, which is located approximately 400
to 600 ft west/northwest of the site. SSA 72 is located at elevations above the 100 year floodplain of the
New River (USHUD 1978).

Stormwater drains or catch basins are not associated with the SSA 72. The top of the sump is raised
above the ground surface so that stormwater runoff will not flow into the sump. Water is present in the
sump and water samples have been collected from the sump during previous investigations conducted at
the Oleum Plant in 2004 and 2007 as discussed in Section 5.2. The limited water present in the sump is
likely an accumulation of rainwater due to the grated opening atop the sump. During the dry season when
rainfall accumulations are minimal, the sump does not contain water.

514 Sail

According to the Soil Survey of Montgomery County, Virginia (USDA 1985), the area of SSA 72 is
underlain by Unison-Urban Land complex soil. This soil has moderate permeability and medium-to-
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strong acidity. Soil classification is not practical in urban land areas because the original soil has been
physically altered or obscured. A typical profile of undisturbed Unison soil consists of a 15-inch thick
surface layer of dark brown loam and a 43-inch thick subsoil of yellowish-red, sticky plastic clay
underlain by a red sandy clay loam to a depth of 58 inches. In general, permeability is moderate in
Unison soil, natural fertility is low, and organic matter content is low to moderate.

5.15 Geology

Geologic conditions were previously investigated in the Oleum Plant and surrounding areas for an EBS
conducted by EEI in 2007 (EEI 2007). This investigation indicated that the site area is underlain by
approximately 25 to 30 ft of alluvial terrace deposits consisting of ML/CL to depths up to 19 ft bgs
underlain by SM. Limestone/dolomite bedrock of the Elbrook Formation is present at approximate
depths of 25 to 30 ft. Appendix D.2.2 includes boring logs for the EBS investigation conducted by EEI.
Three shallow soil borings (8 to 10 ft bgs) were completed for the SSP investigation and confirmed the
presence of fine-grained alluvial deposits (silt) to the depths explored. Appendix D.2.1 includes boring
logs for the SSP investigation.

5.1.6 Hydrogeology

Six monitoring wells were installed for the EBS conducted in the Oleum Plant and surrounding areas by
EEI (EEI 2007). Figure 5-8 shows the locations of the monitoring wells. Groundwater monitoring well
construction and water level measurement data from the EBS are summarized in Table 4-1. Groundwater
was encountered under water table conditions within the lower portion of the alluvium in the area of SSA
18, where measured static water levels were approximately 24 to 26 ft bgs. South of SSA 18 at higher
elevations in the SAR Plant area groundwater was encountered within bedrock but not alluvium with
potentiometric levels greater than 30 ft bgs. In the EBS Report, EEI indicated an implied groundwater
flow direction of approximately 15 degrees north of west based on triangulation of potentiometric data
from the three monitoring wells screened within bedrock. A similar groundwater flow direction was
implied for groundwater within the alluvium. Appendix D.2.2 includes boring logs and construction data
for monitoring wells installed for the EBS.

5.2 PREVIOUS INVESTIGATIONS
5.2.1 RCRA Facility Assessment — USEPA 1987

An assessment was conducted at SSA 72 (listed as Unit 72 in RFA) to evaluate potential hazardous waste
or hazardous chemical releases and implement corrective actions, as necessary. The assessment consisted
of a preliminary review and evaluation of available site information, personnel interviews, and a visual
inspection of the site. Environmental samples were not collected at SSA 72 as part of the inspection. The
RFA indicated that no visible signs of releases were observed during the site inspection.

5.2.2 Acid Sewer Survey

From 1998 to 2000, an Acid Sewer Survey and Investigation was conducted on the entire RFAAP acid
sewer infrastructure to determine the condition of the sewers. Videotaping of the interior lines was
conducted and submitted to the USEPA. An assessment of the 260 ft long 6-inch diameter plastic, gravity
acid sewer line that extends from the acidic wastewater sump (SSA 72) to the SAR wastewater treatment
plant (SSA 18) was not conducted as part of the acid sewer survey. Deteriorated or broken sections of
sewer lines were repaired or replaced within active areas. No actions were undertaken in the area of SSA
72 due to the inactive status of the SAR Plant wastewater system and treatment facility.

5.2.3 Oleum Plant Site Screening Investigation - Draper Aden Associates 2004

In June 2004, Draper Aden Associates advanced four soil borings (B-1, B-2, B-3, and B-4) within the
vicinity of the process sewers in the Oleum Plant. Soil samples were collected from the surface and the
approximate depth of the sewer invert (6 ft bgs). The soil samples were analyzed for TCL VOCs, TCL
SVOCs, PAHSs, explosives, and TAL inorganics by SW-846 Methods. One surface soil sample (B-4) also
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was analyzed for TCL pesticides and TCL PCBs by SW-846 Methods. Samples B-1, B-2, and B-4 were
collected near sumps not associated with SSA 72 and are therefore not applicable to the site. Boring B-3
which was completed adjacent to the Oleum Plant Acidic Wastewater Sump (SSA 72) is presented on
Figure 5-8. In addition, one water sample (B-3 Drain) was collected from the acidic wastewater sump
and analyzed for perchlorate by USEPA Method 314.0.

Detected results for B-3 surface and subsurface soil samples collected at SSA 72 are summarized in Table
5-1. VOCs, SVOCs, and metals were detected these soil samples. Organic constituents detected in B-3
samples above their adjusted R-RSLs were limited to three PAHSs, with benzo(a)pyrene also detected at a
concentration above its current adjusted I-RSL. Detected metals concentrations were below their adjusted
R-RSLs or their facility background point estimates. Perchlorate was not detected in the water sample
collected from the acidic wastewater sump (Table 5-2).

5.2.4 Oleum Plant Environmental Baseline Study — Ecology and Environment, Inc. 2007

The study area for this EBS was focused on the Oleum Plant area and included the collection of soil and
groundwater samples from a study area encompassing SSA 18 (see Section 4.0) and a water sample from
the acidic wastewater sump at SSA 72. Water samples were analyzed for TCL VOCs, TCL SVOCs, TCL
PCBs, TLC pesticides, explosives, TAL metals, nitrate/nitrite, and perchlorate. The groundwater samples
reflect general conditions at the Oleum Plant. The groundwater results are discussed previously in
Section 4.2.3.

Detected results from the water sample collected from the acidic wastewater sump at SSA 72 are
summarized in Table 5-2. VOCs, SVOCs, pesticides, explosives, and metals were detected in this
sample. Alpha-BHC and heptachlor were detected above their adjusted T-RSLs in addition to nine
metals. Arsenic and antimony were detected at concentrations above their MCLs and lead was detected at
a concentration above its action level.

5.3 WORK PLAN DATA GAP ANALYSIS

The data gap analysis presented in WPA 028 indicated that limited soil sampling and analyses had
occurred at SSA 72 (URS 2009). The data gap analysis completed for SSA 72 identified data gaps for
characterizing releases to surface soil and subsurface soil, and characterizing physical and geotechnical
properties of site soil.

5.3.1 Release Assessment to Surface Soil

At SSA 72, the surface soil sample collected adjacent to SSA 72 as part of the Oleum Plant Site
Screening Investigation (Draper Aden 2004) was not analyzed for TCL PCBs or pesticides. This data gap
was filled by collecting another surface sample from this location for analysis of PCBs and pesticides.
Field investigation activities are discussed in Section 5.4.

5.3.2 Release Assessment to Subsurface Soil

At SSA 72, the subsurface sample B-3 collected by Draper Aden adjacent to the acidic water sump was
collected below the invert depth of the sewer leaving the sump but not significantly below the depth of the
sump bottom (Draper Aden 2004). In addition, subsurface sampling had not been conducted along the
sewer running from SSA 72 to SSA 18. These data gaps were filled by completing additional soil borings
to evaluate potential releases to subsurface soil in these areas and collecting subsurface soil samples for
chemical analysis. Field investigations activities are discussed in Section 5.4.

5.3.3 Release Assessment to Groundwater

Release assessments to groundwater were conducted by evaluating subsurface soil data and comparing
these data to USEPA Region 11 soil-to-groundwater SSLs.
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5.3.4 Physical Soil Testing

Physical samples were collected at adjacent site SSA 18, which has the same soil type and characteristics
as SSA 72.

5.35

The following table summarizes these identified data gaps and the completion plan to fill the data gaps
from WPA 028 (URS 2009).

SSA 72 - Summary of Data Gap Analysis and Completion Plan

Summary of Data Gaps

DATA GAPS
- - COMPLETION PLAN
Item Physical Chemical

Surface Soil Chemical Data —PCBs, Collect surface soil sample adjacent

Samples pesticides to SSA 72 for chemical analysis
Releases to
Soil Subsurface Chemical Data -VVOCs, Collect subsurface soil samples from

. SVOCs, PCBs, pesticides, | area of SSA 72 for chemical
Soil Samples ; .
explosives, and metals analysis.

No Closed
Sewer Pipe Circuit Complete CCTV inspection of sewer
Integrit P Television Not applicable line tr; evaluate line ielte rit

gnty (CCTV) of gnty.

Sewer Line

Releases to Subsurface Use subsurf_ac_e soil sample Compare subsurface soil data to soil-
. data and existing
Groundwater | Soil Samples to-groundwater SSLs.
groundwater data
54 SSP FIELD ACTIVITIES

Three borings were advanced in and around the site to evaluate for the presence or absence of chemicals
in soil potentially associated with historical activities at the sites (Figure 5-9). Borings were advanced
using a skid steer-mounted, direct-push Geoprobe® unit. Discrete samples were collected from surface
and/or intermediate intervals for the borings as summarized below.

SSAs 72 Sample and Boring Information

Boring Tg;aéo?,fr?gth Surface |Sample Depth| Intermediate | Sample Depth
ID (ft bgs) Sample ID (ft bgs) Sample ID (ft bgs)
72SB1 10 72SB1A 0-1 72SB1B 8-10
72SB2 10 - - 72SB2B 8-10
72SB3 8 - - 72SB3B 6-8

One surface soil sample was collected from the following location to evaluate potential releases at SSA
72:

e Sample 72SB1A was collected adjacent to the acidic wastewater sump at the previous Draper
Aden sample location for PCB and pesticide analysis.
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Three subsurface soil samples were collected from the following locations to evaluate potential releases at
SSA 72:

e Sample 72SB1B was collected from a direct push boring completed at the location of surface soil
sample 72SB1A at a depth of 8 to 10 ft bgs; and

e Samples 72SB2B and 72SB3B were collected from direct push borings completed along the
sewer alignment between SSA 72 and SSA 18 at depths of 2 to 4 ft below the bottom of the sewer
pipe.

Soil samples were analyzed for TCL VOCs, TCL SVOCs, TCL PCBs, TCL pesticides, explosives
(including nitroglycerin and PETN), and TAL inorganics. Surface soil sample 72SB1A was collected
adjacent to the acidic wastewater sump at the previous Draper Aden sample location and analyzed for
TCL PCBs and TCL pesticides. Analytical results (detected chemicals) used for the SSP are summarized
in Table 5-3. Physical samples were collected at adjacent site SSA 18, which has the same soil type and
characteristics as SSA 72.

During field sampling activities, modifications to the Work Plan were necessary to adjust for field
conditions. During the CCTV inspection of the 6-inch acid sewer line, a blockage was noted 3 feet into
the line so the CCTV inspection of the line could not be completed. Therefore, subsurface samples
(72SB2B and 72SB3B) were collected from the sample locations as presented in WPA 028 (URS 2009),
as shown on Figure 5-9 of this report.

55 CONCEPTUAL SITE MODEL (CSM)

A CSM for SSA 72 is presented on Figure 5-10. The site is located on an alluvial terrace approximately
400 to 600 ft east of the New River. Approximately 30 ft of alluvial terrace deposits overlies
limestone/dolomite bedrock at the site. Groundwater is present within the lower portion of the alluvium
and within underlying bedrock at depths of approximately 25 to 26 ft bgs.

Potential constituent sources at the site are related to handling of acidic wastewater in the sewer system.
Potentially affected media at the site include:

e Subsurface soil from any constituents released to surface soil;

e Subsurface soil from possible leaks from below ground sumps, wastewater drains or wastewater
lines; and

e Groundwater via leaching of constituents from subsurface soil.

Although current and likely future land-use scenarios are limited to industrial operations, both residential
and industrial scenarios will be evaluated in the SSP human health screening (USEPA 2001).

SSA 72 is exclusively an upland habitat that lacks wetland and significant onsite drainage features.
Therefore, soil represents the potential exposure medium for ecological receptors. An ECSM is provided
in Section 3.0, Figure 3-1.

5.6 HUMAN HEALTH RISK SCREENING

5.6.1 Identification of COPCs

Tables 5-4 and 5-5 present the results of the COPC evaluations for surface soil and total soil, respectively.
COPCs identified for surface soil and total soil included:
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TAL metals: aluminum, arsenic, cobalt, iron, manganese, thallium, vanadium;

TCL Pesticides: none;

TCL PCBs: Aroclor 1254;

TCL VOCs: none;

TAL SVOCs: benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene; and
Explosives: none.

Release assessment to groundwater was conducted by evaluating subsurface soil data and comparing
these data to USEPA risk-based soil-to-groundwater SSLs included in the Regional Screening Table
(USEPA 2009; Section 5.6.4).

5.6.2 Cumulative Risk Screen

The cumulative risk screening for surface soil is presented on Table 5-6. The cumulative risk screening
for total soil is presented on Table 5-7. A summary of the screening results is presented below:

Cumulative Human Health Risk Screening Results for Soil

Surface Soil Total Soil
Above/ . Above/ .
Below/ Risk/ Drivers Below/ Risk/ Drivers
Hazard Hazard

Equal Equal
R§S|dentlal Above 4E-05 Arsenic, Above 4 E-05 Arsenic,
Risk Benzo(a)pyrene Benzo(a)pyrene
Industrial Risk Below 4.E-06 -- Below 5.E-06 --

. . Aluminum Aluminum,
Residential Above 2 Cobalt, Iron, Above 3 Cobalt, Iron,
Hazard Manaanese Manganese,

9 Aroclor 1254
Industrial Below 0.2 - Below 0.2 -
Hazard

*Note: Above, below, or equal to established SSP risk and hazard levels.

The cumulative human health risk screens were above the established SSP risk and hazard levels of 1E-05
and 1, respectively, for the residential scenario for surface and total soil. Cumulative risk screenings were
below the established SSP risk and hazard levels of 1E-05 and 1, respectively, for the industrial scenarios.
The risk/hazard drivers identified in the table above are those chemicals that primarily contribute to Hls
or risks greater than the established SSP hazard level of 1 or risk level of 1E-05, respectively.

Due to multiple chemicals contributing to a residential HI greater than 1, as presented on Table 5-6
(surface soil) and Table 5-7 (total soil), the HIs have been segregated based on primary target organs for
chronic exposure. The HI segregation for surface soil resulted in values equal to or higher than the
cumulative SSP HI target organ threshold of 0.5 for the following target organs: blood, CNS, Gl tract,
and liver. The HI segregation for total soil resulted in values equal to or higher than the cumulative SSP
HI target organ threshold of 0.5 for the following target organs: blood, CNS, Gl tract, liver, and eyes.
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5.6.3

Detected lead concentrations at the site were below 400 mg/kg; therefore, lead modeling was not
conducted for the site.

Lead and Iron Screening

Since iron concentrations in soil result in an HQ of greater than 0.5, further assessment is required. This
assessment consists of a “margin of exposure evaluation” where the estimated intake of iron is compared
to the RDA and concentrations known to cause adverse health effects in children (NCEA 2006).
Appendix E.2 presents the margin of exposure evaluation for surface soil and total soil. A summary of
the results for SSA 72 is presented below.

Iron Margin of Exposure Evaluation — Future Child Resident

Surface Soil Total Soil
Above/ | Estimated SECXrFéZf]L:;e Above/ | Estimated SECXrFéZf]L:;e
Below | Site Intake g Below [ Site Intake g
Level Level
RDA Screen Below 7 10 Below 7 10
(mg/day)
Provisional
Reference Dose
(RfD) Screen Below 0.5 0.7 Below 0.5 0.7
(mg/kg-day)

The iron exposure assessment results for the hypothetical future child resident were below the applicable
iron margin of exposure screening criteria for SSA 72.

5.6.4 SSL Comparison - Soil

5.6.4.1 Generic SSLs (Soil-to-groundwater Risk-based Screening Levels)

An SSL screening was conducted for detected chemicals in subsurface soil to evaluate the potential for
leaching of chemicals from soil to groundwater. As presented in Table 5-8, the detected concentrations
for each chemical in subsurface soil were compared to their USEPA risk-based SSLs included in the
Regional Screening Table (USEPA 2009), if available. The comparisons of subsurface soil
concentrations to generic SSLs (DAF 20) for detected chemicals indicated that arsenic, cobalt, iron,
Aroclor 1254, benzo(a)pyrene, and nitrobenzene were above their SSLs (Table 5-8).

5.6.4.2 Site-specific SSL Comparison

If organic chemicals are detected at concentrations greater than generic soil-to-groundwater screening
levels, they may be evaluated utilizing site-specific SSLs calculated using site-specific physical soil
characteristics. Physical testing results for samples collected at SSA 18 would be appropriate for use for
SSA 72 due to the close proximity and soil characteristics (Table 2-1). Site specific SSLs were not
calculated for the SSA 72 due to the average fraction of organic carbon in soil (0.002) being equivalent to
the value used for default SSL calculation.

5.6.5

The final step in the risk screening process is the comparison of the MDCs of COPCs identified in soil to
the established Facility-wide inorganic background point estimate concentrations for metals (IT 2001).
No metals, identified as COPCs in surface soil and total soil, were above their background point estimates
(Table 5-9).

Background Comparison - Soil
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5.6.6 Human Health Risk Screening Summary

Soil COPCs with screening values were limited to metals, PCBs, and SVOCs. The soil cumulative
human health risk screens were above the established SSP risk and hazard levels of 1E-05 and 1.0,
respectively, for the residential scenario for surface and total soil. Cumulative risk screenings were below
the established SSP risk and hazard levels of 1E-05 and 1.0, respectively, for the industrial scenario.

The results of the carcinogenic residential risk screening were above the established SSP threshold
(1E-05) for surface soil and total soil primarily due to benzo(a)pyrene. As presented on Table 5-10
(surface soil) and Table 5-11 (total soil), the potential site-related risk, when excluding metals risk drivers
detected below background (arsenic) in surface and total soil, is 3E-05 which is above the SSP risk
threshold of 1E-05 primarily due to benzo(a)pyrene.

The noncarcinogenic residential hazard screening was above the established SSP threshold (HI=1) for
surface soil primarily due to metals at concentrations below background (Table 5-9) and is therefore not
considered a concern for the site. Although uncertainties in assessing risk increase when using a single
surface soil sample thereby potentially overestimating or underestimating risk at the site, utilizing the
MDCs for the screening and calculations is conservative and could likely lead to a low-to-moderate
overestimation of risk. Therefore, based on the use of an MDC in the risk screening and calculations, the
small size of the site (0.1 acre), the lack of potential surface soil releases due to the nature of previous
activities at the SSA (acid conveyance via subsurface sump and sewer line), the low level detections of
PAHSs in the sample, and the industrial screening resulting in risks/hazards below SSP thresholds, no
additional assessment of surface soil in the area is proposed.

The noncarcinogenic residential hazard screening was above the established SSP threshold (HI=1) for
total soil primarily due to metals and Aroclor 1254. As presented in Table 5-11, when taking background
and target organs into account, the HI segregation for total soil resulted in a value equal to the cumulative
SSP HI target organ threshold of 0.5 for eyes due to Aroclor 1254,

Detected lead concentrations at the site were below 400 mg/kg; therefore, lead modeling was not
conducted for the site. The iron exposure assessment results for the hypothetical future child resident
were below the applicable iron margin of exposure screening criteria for SSA 72.

The comparisons of subsurface soil to generic risk-based SSLs (DAF 20) for detected chemicals indicated
that arsenic, cobalt, iron, Aroclor 1254, benzo(a)pyrene, and nitrobenzene were above their SSLs (Table
5-8). Although arsenic, cobalt, and iron were above their SSLs, detected concentrations were below their
background point estimates and are not considered a concern at the site. Site specific SSLs were not
calculated for the SSA 72 due to the average fraction of organic carbon in soil (0.002) being equivalent to
the value used for default SSL calculation. While SSL exceedances indicate a theoretical potential for
impact to groundwater, the groundwater data collected from monitoring wells MW-3 and MW-4 located
downgradient of SSA 72 reflecting general conditions at the Oleum Plant (Figure 4-8) did not result in
detectable levels of Aroclor 1254, benzo(a)pyrene, and nitrobenzene (Table 4-3); therefore, the migration
of these chemicals to groundwater is not considered a concern at the site.

5.7 ECOLOGICAL RISK SCREENING

Although a limited number of surface soil samples were collected (one sample) at the site, an ecological
risk assessment was not conducted for the site considering the small size of the site (0.1 acre), the nature
of previous activities at the site (acid conveyance via subsurface sump and subsurface sewer line), and the
lack of potential surface soil releases due to the nature of previous activities at the site. Based on these
factors, the potential for ecological risk is considered negligible.
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5.8 CONCLUSIONS AND RECOMMENDATION

No further action beyond the implementation of land use controls to maintain this site as industrial
precluding residential use is recommended for SSA 72 based on the following results of the SSP
screening:

e Cumulative risk and hazard screening results for industrial scenarios are below SSP thresholds for
target risk and hazards;

e Cumulative risk and hazard screening results for residential scenarios are equal to or above SSP
thresholds for target risk and hazards;

e The MDC for lead is below the SSP screening level of 400 mg/kg;

e The iron exposure assessment results for the hypothetical future child resident are below the
applicable iron margin of exposure screening criteria;

o Chemicals at concentrations above their generic SSLs are limited to metals at concentrations
below background and organic chemicals not detected in groundwater. Therefore they are not
considered a concern at the site; and

e There is adequate information to conclude that ecological risks are considered negligible and
therefore there is no need for further action at the SSA on the basis of ecological risk.

Institutional controls (ICs) are being implemented at the site (SSA 72 — Oleum Plant Acidic Wastewater
Sump) within the boundaries depicted on Figure 5-1. The objective of the ICs is to maintain the site in its
current industrial/commercial state as a closed solid waste management