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Commander,

Radford Army Ammunition Plant
Attn: SIMRF-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 Solid Waste Management Units 13,
37, 38, 46, 57, 68, 69 and Areas of Concern A, F, Q.

Dear Mr. McKenna and Ms. Holt:

The U.S. Environmental Protection Agency (EPA) has reviewed the U.S. Army’s
(Army’s) May, 2007 Final Site Screening Process Report for Solid Waste Management Units 13,
37, 38, 46, 57, 68, 69, and Areas of Concern A, F, Q, located at the Radford Army Ammunition
Plant (RFAAP). 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

General Operations Branch (3WCZ3)‘

cc: Russell Fish, EPA
James Cutler, VDEQ
Leslie Romanchik, VDEQ

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

ATK,

Radford Army Ammunition Plant
Route 114, PO.Box 1

Radford, VA 24143-0100

USA

May 11, 2007

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

Subject: Site Screening Process Report for Solid Waste Management Units 13, 37, 38, 46, 57, 68, 69 and Areas of
Concern A, F, Q Final May 2007
Radford Army Ammunition Plant Installation Action Plan
EPA ID# VA1 210020730

Dear Mr. Geiger:

Enclosed is one copy of the subject document. Your additional two copies and the certification will be sent under
separate cover. Also under separate cover one copy each will be sent to the distribution below.

Please coordinate with and prov1de any questions or comments to myself at (540) 639-8658, Jerry Redder of my staff
(540) 639-7536 or Jim McKenna, ACO Staff (540) 639-8641.

Sincerely, :

P.W. Holt, Environmental Manager
Alliant Techsystems Inc.

c: Russell Fish, P.E., EPA Region III, 3WC23

Jim Cutler

Virginia Department of Environmental Quality
P. O. Box 10009

Richmond, VA 23240-0009

Durwood Willis ,

Virginia Department of Environmental Quality
P. O. Box 10009

Richmond, VA 23240-0009

E. A. Lohman

Virginia Department of Environmental Quality
West Central Regional Office

3019 Peters Creek Road

Roanoke, VA 24019

07-815-99
~ JMcKenna
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be:

07-815-99
JMcKenna

Rich Mendoza

U.S. Army Environmental Command
1 Rock Island Arsenal

Bldg 90, 3 Floor, Room 30A
IMAE-CDN

Rock Island, Illinois 61299

Dennis Druck -

U.S. Army Center for Health Promotion and Preventive Medicine
5158 Blackhawk Road, Attn: MCHB-TS-REH

Aberdeen Proving Ground, MD 21010-5403

Tom Meyer

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

10 South Howard Street

Baltimore, MD 21201

Administrative File Coordination:
J. McKenna, ACO Staff

Rob Davie-ACO Staff

P. W. Holt

J.J. Redder

Env. File
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L. Preston Bryant, J. DEPARTMENT OF ENVIRONMENTAL QUALITY David K. Paylor

, Secretary of Natural Resousoss Street address: 629 East Main Street, Richmond, Virginia 23219 mreetor
Mailing address: P.O. Box 1105, Richmond, Virginia 23218 (804) 698-4000
Fax (804) 698-4500 TDD (804) 698-4021 » 1-800-592-5482

www.deq.virginia.gov

April 13, 2007

Mr. Jim McKenna

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

Radford, Virginia 24143-0100

Re: Revised SSP Report, Radford Army Ammunition Plant

Dear Mr. McKenna;

The Virginia Department of Environmental Quality (VDEQ) has reviewed the Draft Revised Site
Screening Process Report for SWMUs 13, 37, 38, 46, 57, 68, 69 and AOCs A, F; Q dated January
2007 and approves the report as revised. The VDEQ concurs that no further action is required

for SWMUs 46, 68, 69 and AOCF.

Please contact me at (804) 698-4498 if ydu have any questions or comments regarding the above

James L. Cutler, Jr., CPG
Federal Facilities Project Manager

cc: Paige Holt, ATK
Will Geiger, US EPA Region 3
Durwood Willis, VDEQ
Norman Auldridge, VDEQ-WCRO

e




Geiger.William@epamail.epa. To Tina_Devine@URSCorp.com, jim.mckenna@us.army.mil,
gov jerome.redder@atk.com

05/02/2007 02:28 PM cc James_O_Spencer@URSCorp.com
bce

Subject Re: SSP Comments - Draft responses for call tomorrow

USEPA approves of the below responses to comments on the SSP report.
Nancy and BTAG also sent their approval in separate emails, so the
report can now be finalized. Thanks

William A. Geiger
USEPA Region IIT

1650 Arch Street
Philadelphia, PA 19103
(215)814-3413

Tina_Devine@URSC

orp.com
To
04/24/2007 03:00 Mike Cramer/R3/USEPA/US@EPA
PM cc
James_O_Spencer@URSCorp.com,
William Geiger/R3/USEPA/US@EPA
Subject
SSP Comments - Draft responses

for call tomorrow

Good afternoon. Here are my responses to your comments and a copy of a
updated revision key per your comments. We can discuss them further
tomorrow at 8:30.

1. For EPA’s comment number 1, I was unable to determine if Subsection

. 6.6.4 had been changed based on EPA’s comments and the facility’s
response to those comments. When I read the subsection, the requested
changes, which the facility said they made, are not apparent to me.
Changes in other subsections are noted in the margin, underlined, or
crossed out.

Response: The Subsection should be 6.6.5 not 6.6.4.

2. For EPA’s comment number 7, I was unable to determine if Subsection
3.3.7 and all preliminary wildlife risk characterization tables have
been revised.
Response: Original Section 3.3.7.1 describing the pre-screen
was removed. Wildlife food chain modeling tables were
revised to include all bioaccumulative chemicals (track



changes are not available for excel spreadsheets.)

3. For EPA’'s comment number 8, I was unable to determine if the changes
were made.
Response: The pre-screen was eliminated and tables provide
occurrence distribution information. Tables 4-19, 4-22,
4-24, 5-26, 5-28, 5-30, 6-10, 7-11, 8-11, 9-13, 10-9, and
11-10.

4. Unable to locate the Section 5.7.5 referred to in EPA comment 18.
Response: The section should be 5.7.4 not 5.7.5.

5. Unable top locate Section 5.7.4.1 (former Section 5.7.5.1) referred
to in EPA comment 19. :
Response: The section should be 5.7.3.5 not 5.7.4.1.

6. Unable to determine what the Chromium MDC is. Can’t determine if it
was corrected.
Response: The chromium MDC on Table 5-39 was changed from
114 mg/kg to 82 mg/kg.

7. Cannot determine if the replaced picture for SWMU 68 is accurate for
EPA comment 22.

'~ Response: Previous Response (May 2005)The area shown in the
photograph contains sparse vegetation due to traffic
unrelated to SWMU 68. The parallel tracks are due to wear
from tires. The photograph in the report will be replaced
with a photograph of SWMU 68 that is more representative of
site conditions. SWMU 68 photograph replaced.

8. EPA’'s comment 26 refers to Section 6.6.4. Although this section does
not appear to have changed, Section 6.6.5, which is not listed in the
description of revisions section of the document revision key, does have
- the revisions which were listed for section 6.6.4.

Response: Section should be 6.6.5 not 6.6.4.

9. For EPA’'s comment 27, I was unable to determine if the proposed
changes had been made.
Response: On Table I-16, Body weights for receptors revised.
The American robin body weight was changed from 0.8 to 0.08
kg and the short-tailed shrew was changed from 0.22 to 0.022
kg.

10. The VADEQ comments were repetitive of EPA’s comments, except for
numbers 2 and 3. :

Response: No response required.
(See attached file: SSP Report Comment Key revised per comments.doc)
I look forward to talking to you tomorrow. Have a great day.

Sincerely,

Tina DeVine
URS Corporation
(804)474-5448

This e-mail and any attachments are confidential. If you receive this
message in error or are not the intended recipient, you should not
retain, distribute, disclose or use any of this information and you
should destroy the e-mail and any attachments or copies.



(See attached file: SSP Report Comment Key revised per comments.doc)
N

S5P Report Comment Key revised per comments.doc



Davis.Katie@epamail.epa.go To Tina_Devine@URSCorp.com, john_mccloskey@fws.gov,

v . pluta.bruce@epa.gov

04/26/2007 01:41 PM cc James_O_Spencer@URSCorp.com,
Geiger.William@epamail.epa.gov

bce

Subject Re: Radford Army Ammunition Plant - SSP Comments

Tina,

The BTAG approves of the Revised Text.
Thank you,

Katie

Katie Davis

US EPA, 3HS41

1650 Arch Street
Philadelphia, PA 19103-2029
phone 215-814-3358

fax 215-814-3015
davis.katie@epa.gov

Tina_Devine@URSC

orp.com

. To
04/24/2007 01:51 Katie Davis/R3/USEPA/US@EPA
PM cc

James_O_Spencer@URSCorp.com,
William Geiger/R3/USEPA/US@EPA

Subject
Radford Army Ammunition Plant -
SSP Comments

Good afternoon. I am trying to keep the ball rolling with the SSP Report
and hope to submit the final report next week, so I wanted to address
your comment and get some feedback as to whether it is acceptable prior
to submitting the final report.

Comment

In response to your request, representatives of the BTAG have completed
the review of the subject document. The response to the follow-up to
comment 18 states that a toxicity assessment of calcium may be
conducted. This statement should be more definitive. A toxicity
assessment should be conducted to demonstrate whether or not the high
levels of calcium could have a negative impact on receptors.

Current Text - Section 5.4.7



Upon further investigation of the sites, a toxicity assessment due to
the elevated levels of calcium in SWMU 37 may be conducted.

Revised Text - Section 5.4.7

If sludge is to remain in place (i.e., no sludge removal of the drying
bed is proposed at the site as a corrective measure), a toxicity
assessment due to the elevated levels of calcium in SWMU 37 will be
conducted.

Let me know if this is acceptable. Please don't hesitate to contact me
with any questions. Have a great day.

Sincerely,

Tina DeVine
URS Corporation
(804)474-5448

This e-mail and any attachments are confidential. If you receive this
message in error or are not the intended recipient, you should not
retain, distribute, disclose or use any of this information and you
should destroy the e-mail and any attachments or copies.



Rios-Jafolla.Nancy@epamail. To Tina_Devine@URSCorp.com

.go
epa.gov cc James_O_Spencer@URSCorp.com,
04/25/2007 12:19 PM Geiger. William@epamail.epa.gov,

Thomson.Bob@epamail.epa.gov

bece

Subject Re: Radford Army Ammunition Plant - SSP Report

Tina,

I agree with the responses to comments. Note, however, for comment 1
that the strikeout is applicable to new Work Plans.

I have no further comments at this time. Please let me know if you need
further assistance with this site.

cc: EJohnson (3HS41)

Tina_Devine@URSC

orp.com
To
04/24/2007 01:51 Nancy
PM Rios-Jafolla/R3/USEPA/US@EPA
cc
William Geiger/R3/USEPA/US@EPA,
James_O_Spencer@URSCorp.com
Subject
Radford Army Ammunition Plant -
SSP Report

Good afternoon. I am trying to keep the ball rolling with the SSP Report
and hope to submit the final report next week, so I wanted to address
your comment and get some feedback as to whether it is acceptable prior
to submitting the final report.

Commments
1. Note that it was previously agreed that the 95%UTL is not an
appropriate screening background parameter. An alternate

background

parameter is the 95%UPL. While it was agreed that the 95%UTL will
be used

for ongoing risk assessments, the revised Work Plan for Radford
should

incorporate updated background approaches for the site for
upcoming risk
assessments. Only applicable to new Work Plans. This is an old SSP



Report.
Response: The strikeout and comment was provided by either
Rob Thomson or Will Geiger.
' Therefore no reponse required.

2. There are new TEFs for dioxins, WHO 2005, that should be used.
The
WHO 1998 TEFs can be used in ‘the uncertainty analysis.
Response: Table 4-8 (attached below) was revised to include
the WHO 2005 TEFs for Dioxinsg. The resulting TEQ of
2.14E-06 was below the adjusted R-RBC (4.6
E-06) and I-RBC (1.9E-05).

(See attached file: RFAAP SSP Report
Revised Dioxin Table.xls)

3. There is a new RfD for Iron of 7E-01 mg/kg/day that should be
considered further. Refer to the April 2007 RBC table.
Response: The updated RfD for iron resulted in higher RBCs
for the chemical. Upon further consideration,
the new RBC would not result in a change
in the inclusion or exclusion of the
chemical for the sites.
The revised RBCs (April 2007) will be
considered in future workplans and RFIs
for SSP sites.

4. The site-specific SSLs for soil-to-groundwater should be

reviewed by

the hydrogeologist if they have not been previously reviewed.
Response: Mike Cramer also reviewed and provided comment on
the SSP Report.

Let me know if these responses are acceptable. Please don't hesitate to
contact me with any questions. Have a great day.

Sincerely,

Tina DeVine

URS Corporation

(804)474-5448

(See attached file: RFAAP SSP Report Revised Dioxin Table.xls)

RFAAP 55P Report Revised Ditedn Table ds



Tina To Tina Devine/Richmond/URSCorp
Devine/Richmond/URSCorp

05/03/2007 11:05 AM

cc
bce

Subject Fw: SSP Comments

————— Original Message----- ,
From: Geiger.William@epamail.epa.gov [mailto:Geiger.William@epamail.epa.gov]

Sent: Friday, April 20, 2007 1:35 PM
To: McKenna, Jim Mr. RFAAP ACO Staff; jerome.redder@atk.com
Subject: SSP Comments

In the interest of keeping things moving, I am forwarding you guys the
rough draft of EPA comments on the January Site Screening Process report
that Rob Thomson sent up to me. I've only been able to look over them
briefly, but most of the comments seem to be from Mike Cramer. If you
guys (or your consultants) can answer any of his questions, feel free to
contact him next week while I am away and discuss. Jim Cutler also has
a copy. Russ should be around as well if you need immediate assistance.
I'll be in touch the following week. Thanks

(See attached file: BTAG review of revised SSP SWMU 13 27 28 46 et
al.wpd) (See attached file: Tox review of revised SSP SWMU 13 27 28 46
et al.wpd) (See attached file: Hydro review of revised SSP SWMU 13 27
28 46 et al.wpd)

William A. Geiger
USEPA Region III

1650 Arch Street
Philadelphia, PA 19103

(215)814-3413

BTAG review of revised SSP SWMU 13 27 28 45 et alwpd Tox review of revised SSP SWMU 13 27 28 46 et alwpd

Hydro review of revised S5P SWMU 1327 28 46 et alwpd



April 18,2007

© SUBJECT: Site Screening Process Report for Solid Waste Management Units 13, 37, 38, 46,
57, 68, 69, and Areas of Concern A, F, Q; Radford Army Ammunition Plant,
Blacksburg, Virginia; January 2007

FROM: Bruce R. Pluta, Coordinator
‘ Biological Technical Assistance Group

TO: Robert G. Thomson, Jr.(3HS11)
NPL/BRAC Federal Facilities Branch

In response to your request, representatives of the BTAG have completed the review of the
subject document. The response to the follow-up to comment 18 states that a toxicity assessment
of calcium may be conducted. This statement should be more definitive. A toxicity assessment
should be conducted to demonstrate whether or not the high levels of calcium could have a
negative impact on receptors. We appreciate the opportunity to provide continuing support on
this project.

Thank you for the opportunity to review this document. Please contact Katie Davis at x3358 if
you have questions or wish to discuss these comments.



Nancy Rios-Jafolla/R3/USEPA/US
04/13/2007 05:06 PM To

Bob Thomson/R3/USEPA/US@EPA
cc _

bee

Subject

Radford Army Ammunition Plant- SWMUs 13, 37, 38, 46, 57, 68, 69 and Areas
of Concern A, F, and Q, Draft revised January 2007 SSP Report, Review of

the Army's January 31, 2007 response to comments

I have reviewed the subject document and have just a few comments that
should be con51dered further

assessmeﬁts— Oni\ app}mbic to new V\x ork Pi&m This is an 0%@ bSP chort

2. There are new TEFs for dioxins, WHO 2005, that should be used. The
WHO 1998 TEFs can be used in the uncertainty analysis.

3. There is anew RfD for Iron of 7E-01 mg/kg/day that should be
considered further. Refer to the April 2007 RBC table.

4. The site-specific SSLs for soil-to-groundwater should be reviewed by
the hydrogeologist if they have not been previously reviewed.

I have no further comments at this time. Please let me know if you need
further assistance with this site.

cc: EJohnson (3HS41)



DRAFT

RAAP SWMU 31 Draft Soil Screening Process Report 03/15/07
for SWMU 13, 37, 38, 46, 57, 68, 69, and AOC A, F, and
Q dated January 2007

Michael P. Cramer
WCMD Technical Support Branch (3WC31)

Rob Thomson
RPM
HSCD, OFFRSA (3HS11)

This memo is in response to your requested review of the subject report by April, 17 2007.

EPA’s comments included several requests for further site characterization, soil screening and
other work.

I'have used the document revision Key as a guide to the revisions.

1. For EPA’s comment number 1, I was unable to determine if Subsection 6.6.4 had been -
changed based on EPA’s comments and the facility’s response to those comments. When I read
the subsection, the requested changes, which the facility said they made, are not apparent to me.

Changes 1n other subsections are noted in the margin, underlined, or crossed out.

2. For EPA’s comment number 7, I was unable to determine if Subsection 3.3.7 and all
- preliminary wildlife risk characterization tables have been revised.

3. For EPA’s comment number 8, I was unable to determine if the changes were made.
4. Unable to locate the Section 5.7.5 referred to in EPA comment 18.
5. Unable top locate Section 5.7.4.1 (former Section 5.7.5.1) referred to in EPA comment 19.
6. Unable to determine what the Chromium MDC is. Can’t determine if it was corrected.
7. Cannot determine if the replaced picture for SWMU 68 is accurate for EPA comment 22.
8. EPA’s comment 26 refers to Section 6.6.4. Although this section does not appear to have
changed, Section 6.6.5, which is not listed in the description of revisions section of the document
revision key, does have the revisions which were listed for section 6.6.4.

9. For EPA’s comment 27, I was unable to determine if the proposed changes had been made.

10. The VADEQ comments were repetitive of EPA’s comments, except for numbers 2 and 3.
The changes for comments 2 and 3 were confirmed.

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



Tina To davis.katie@epa.gov

Devine/Rich /URSC
ine/Richmond orp cc James O Spencer/Richmond/URSCorp@URSCORP,
04/24/2007 01:51 PM Geiger.William@epamail.epa.gov
bce

Subject Radford Army Ammunition Plant - SSP Comments

Good afternoon. I am trying to keep the ball rolling with the SSP Report and hope to submit the
final report next week, so I wanted to address your comment and get some feedback as to
whether it is acceptable prior to submitting the final report.

Comment

In response to your request, representatives of the BTAG have completed the review of the
subject document. The response to the follow-up to comment 18 states that a toxicity assessment
of calcium may be conducted. This statement should be more definitive. A toxicity assessment
should be conducted to demonstrate whether or not the high levels of calcium could have a
negative impact on receptors.

Current'Text - Section 5.4.7

Upon further investigation of the sites, a toxicity assessment due to the elevated levels of calcium in
SWMU 37 may be conducted. ‘ ’

Revised Text - Section 5.4.7

If sludge is to remain in place (i.e., no sludge removal of the drying bed is proposed at the site as a
corrective measure), a toxicity assessment due to the elevated levels of calcium in SWMU 37 will be
conducted. '

Let me know if this is acceptable. Please don't hesitate to contact me with any questions. Have a great
day.

Sincerely,

Tina DeVine
URS Corporation
(804)474-5448

This e-mail and any attachments are confidential. If you receive this message in error or are not the intended recipient, you
should not retain, distribute, disclose or use any of this information and you should destroy the e-mail and any attachments or
copies.



Tina To rios-jafolla.nancy@epa.gov

Devine/Richmond/URSCor
vine/Richmond orp cc Geiger.William@epamail.epa.gov, James O
04/24/2007 01:51 PM Spencer/Richmond/URSCorp@URSCORP
bcc

Subject Radford Army Ammunition Plant - SSP Report

Good afternoon. Iam trying to keep the ball rolling with the SSP Report and hope to submit the
final report next week, so I wanted to address your comment and get some feedback as to
whether it is acceptable prior to submitting the final report.

Commments

assessments— Only applicble to new Work Plans. This is an old SSP Report.

Response: The strikeout and comment was provided by either Rob Thomson or Will
Geiger.
Therefore no reponse required.

2. There are new TEFs for dioxins, WHO 2005, that should be used. The
WHO 1998 TEFs can be used in the uncertainty analysis.

Response:  Table 4-8 (attached below) was revised to include the WHO 2005 TEFs for
Dioxins. The resulting TEQ of
2.14E-06 was below the adjusted R-RBC (4.6E-06) and I-RBC (1.9E-05).

3. There is a new RfD for Iron of 7E-01 mg/kg/day that should be
considered further. Refer to the April 2007 RBC table.

Response: The updated RfD for iron resulted in higher RBCs for the chemical. Upon
further consideration, ‘
the new RBC would not result in a change in the inclusion or exclusion of
the chemical for the sites.
The revised RBCs (April 2007) will be considered in future workplans and
RFIs for SSP sites.

4. The site-specific SSLs for soil-to-groundwater should be reviewed by
the hydrogeologist if they have not been previously reviewed.



Response: Mike Cramer also reviewed and provided comment on the SSP Report.

Let me know if these responses are acceptable. Please don't hesitate to contact me with any questions.
Have a great day. '

Sincerely,
Tina DeVine

URS Corporation
(804)474-5448 -



Table 4-8
Conversion of Dioxin Detections in Soil to Equivalents of 2,3,7,8-TCDD for SWMU 13
SSP Report
Radford Army Ammunition Plant, Radford, Virginia

Sample ID 13SB9A-DUPS AVG
Sample Date . 09/30/03
2,3,7,8-TCDD
Equivalents
DlomeFurans Method 8290 TEFY mg/kg Flags mgl/kg
1 2 3 4 6, 7 8 9 OCDD 0.0003 2.21E-03 J 6.63E-07
1,2,3,4,6,7,8,9-OCDF 0.0003 7.78E-06 J 2.33E-09
1,2,3,4,6,7,8-HpCDD 0.01 4.53E-05 4.53E-07
1,2,3,4,6,7,8-HpCDF 0.01 3.63E-06 J 3.63E-08
1,2,3,4,7,8,9-HpCDF 0.01 3.52E-07 J 3.52E-09
1,2,3,4,7,8-HxCDD 0.1 6.06E-07 J 6.06E-08
1,2,3,4,7,8-HxCDF 0.1 4.79E-07 J 4.79E-08
1,2,3,6,7,8-HxCDD 0.1 1.64E-06 J 1.64E-07
1,2,3,6,7,8-HxCDF 0.1 3.89E-07 J 3.89E-08
1,2,3,7,8,9-HxCDD 0.1 1.85E-06 1.85E-07
1,2,3,7,8,9-HxCDF 0.1 < 5.88E-07 . -
1,2,3,7,8-PeCDD 0.03 4.21E-07 J 1.26E-08
1,2,3,7,8-PeCDF 1 2. 79E-07 J 2.79E-07
2,3,4,6,7,8-HxCDF 0.1 3.73E-07 J 3.73E-08
2,3,4,7,8-PeCDF 0.3 3.70E-07 J 1.11E-07
2,3,7,8-TCDD -1 < 1.32E-07 -
2,3,7,8-TCDF 0.1 4.89E-07 A 4,89E-08
Total HpCDD 0 9.54E-05 -
Total HpCDF 0 8.94E-06 -
Total HxCDD 0 1.61E-05 -
Total HXCDF 0 5.25E-06 -
Total PeCDD 0 3.19E-06 J -
Total PeCDF 0 2.89E-06 J -
Total TCDD 0 6.06E-07 J -
Total TCDF 0 4.10E-06

Total 2,37 8-TCDD Equnvalents

Notes:

™ = Developed by the World Health Organization (2005). [Van den Berg, et al. Re-evaluation of Human and Mammalian
Toxic Equivalency Factors for Dioxins and Dioxin-like compounds. ToxSci Advance Access, 7 July 2008)
mg/kg = Milligram Per Kilogram

Radford Army Ammunition Plant
SSP Report



Tina To Cramer.Mike@epamail.epa.gov

Devine/Rich d/URSCor
ichimon P cc James O Spencer/Richmond/URSCorp@URSCORP,
04/24/2007 03:00 PM Geiger.William@epamail.epa.gov
bee

Subject SSP Comments - Draft responses for call tomorrow

Good afternoon. Here are my responses to your comments and a copy of a updated revision key
per your comments. We can discuss them further tomorrow at 8:30.

1. For EPA’s comment number 1, I was unable to determine if Subsection 6.6.4 had been
changed based on EPA’s comments and the facility’s response to those comments. When I read
the subsection, the requested changes, which the facility said they made, are not apparent to me.
Changes in other subsections are noted in the margin, underlined, or crossed out.

Resﬁonse: The Subsection should be 6.6.5 not 6.6.4.

2. For EPA’s comment number 7, I was unable to determine if Subsection 3.3.7 and all
preliminary wildlife risk characterization tables have been revised.

Response: Original Section 3.3.7.1 describing the pre-screen was removed. Wildlife
food chain modeling tables were revised to include all bioaccumulative chemicals (track
changes are not available for excel spreadsheets.)
3. For EPA’s comment number 8, I was unable to determine if the changes were made.
Response: The pre-screen was eliminated and tables provide occurrence distribution
.information. Tables 4-19, 4-22, 4-24, 5-26, 5-28, 5-30, 6-10, 7-11, 8-11, 9-13, 10-9, and
11-10.
4. Unable to locate the Section 5.7.5 referred to in EPA comment 18.
Response:  The section should be 5.7.4 not 5.7.5.
5. Unable top locate Section 5.7.4.1 (former Section 5.7.5.1) referred to in EPA comment 19.
Response: The section should be 5.7.3.5 not 5.7.4.1.

6. Unable to determine what the Chromium MDC is. Can’t determine if it was corrected.

Response: The chromium MDC on Table 5-39 was changed from 114 mg/kg to 82
mg/kg.

7. Cannot determine if the replaced picture for SWMU 68 is accurate for EPA comment 22.

Response: Previous Response (May 2005)The area shown in the photograph contains



sparse vegetation due to traffic unrelated to SWMU 68. The parallel tracks are due to
wear from tires. The photograph in the report will be replaced with a photograph of
SWMU 68 that is more representative of site conditions. SWMU 68 photograph
replaced.

8. EPA’s comment 26 refers to Section 6.6.4. Although this section does not appear to have
changed, Section 6.6.5, which is not listed in the description of revisions section of the document
revision key, does have the revisions which were listed for section 6.6.4.

Response:  Section should be 6.6.5 not 6.6.4.
9. For EPA’s comment 27, I was unable to determine if the proposed changes had been made.

Response:  On Table I-16, Body weights for receptors revised. The American robin
body weight was changed from 0.8 to 0.08 kg and the short-tailed shrew was changed
from 0.22 to 0.022 kg.

10. The VADEQ comments were repetitive of EPA’s comments, except for numbers 2 and 3.

Response: No response required.

5SP Report Comment Key revised per commerts.doc
I'look forward to talking to you tomorrow. Have a great day.

Sincerely,

Tina DeVine
URS Corporation
(804)474-5448

This e-mail and any attachments are confidential. If you receive this message in error or are not the intended recipient, you
should not retain, distribute, disclose or use any of this information and you should destroy the e-mail and any attachments or

copies.
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January 31, 2007

Mr. Robert Thomson

U. S. Environmental Protection Agency
Region III

1650 Arch Street

Philadelphia, PA 19103-2029

LLIANT TECHSYSTEMS

ATK,

Radford Army Ammunition Plant
Route 114, PO.Box 1 :
Radford, VA 24143-0100

USA

Subject: Site Screening Process Report for Solid Waste Management Units 13, 37, 38, 46, 57, 68, 68, and Areas of

Concern A, F, Q, Draft, January 2007

Radford Army Ammunition Plant Installation Action Plan

EPA ID# VA1 210020730

Dear Mr. Thomson:

Enclosed is one copy of the subject document. Your additional four copies will be sent under separate cover. Also
under separate cover one copy each will be sent to the distribution below.

Per your letter dated January 27, 2006 the agreed upon fieldwork and document revision was performed in calendar year
2006. Per our October 4, 2006 meeting the revisions are shown in track changes to facilitate your review.

Please coordinate with and provide any questions or comments to myself at (540) 639-8658, Jerry Redder of my staff

(540) 639-7536 or Jim McKenna, ACO Staff (540) 639-8641.

7

Sincerely, '
T/ AT H

“P7W. Holt, Environmental Manager
Alliant Techsystems Inc.

c: Russel! Fish, P.E., EPA Region 111

Jim Cutler

Virginia Department of Environmental Quality
P. O. Box 10009 :

Richmond, VA 23240-0009

Durwood Willis .
Virginia Department of Environmental Quality
P. O. Box 10009

Richmond, VA 23240-0009

E. A. Lohman

Virginia Department of Environmental Quality
“West Central Regional Office

3019 Peters Creek Road

Roanoke, VA 24019

07-815-24
JMcKenna




Rich Mendoza

US. Army Environmental Command
1 Rock Island Arsenal

Bldg 60, 3rd Fl, NW Wing

Room 320 (IMAE-CDN)

Rock Island, Illinois 61299

Karen Colmie

U.S. Army Environmental Command, Office of Counsel
Beal Road, Bldg E4460

Aberdeen Proving Ground, MD 21010-5401

Dennis Druck

U.S. Army Center for Health Promotion and Preventive Medicine
5158 Blackhawk Road, Attn: MCHB-TS-REH

Aberdeen Proving Ground, MD 21010-5403

Tom Meyer

Corps of Engineers, Baltimore District

ATTN: CENAB-EN-HM -
10 South Howard Street

Baltimore, MD 21201 f
be: Administrative File Coordination: R@ ML/QVV\"“

J. McKenna, ACO Staff J 0\40Kenna
Rob Davie-ACO Staff . :

C. A. Jake

J.J. Redder

Env. File

=

07-815-24
JMcKenna




Concerning the following:

Radford Army Ammunition Plant

Site Screening Process Report for Solid Waste Management Units

13, 37, 38, 46, 57, 68, 68, and Areas of Concern A, F, O

Draft, January 2007

Radford Army Ammunition Plant

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 to 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:

07-815-24
JMcKenna

Ronald F. Fiz§_____~

Lieutenant Colonel, US Army
Commanding Officer

Fe2”

KentHoliday .
Vice President and General Manager
ATK Energetics Systems Division

|
|
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
REGION Il

1650 Arch Street : WIQ/(,Q/%M/

Philadelphia, Pennsylvania 19103-2029 : < A/(/

January 27, 2006

In reply
Refer to 3HS11

CERTIFIED MAIL
RETURN RECEIPT REQUESTED

Commander,

Radford Army Ammunition Plant
Attn: SIORF-SE-EQ (Jim McKenna)
P.O.Box 2 S : . ‘ -’ '

Radford, VA 24141-0099 : - :

Paige Holt : L ]
Environmental Manager ' : , o
Alliant Techsystems, Inc. : 4 ' -
Radford Army Ammunition Plant ' ' B,
P.O. Box 1 : S '
Radford, VA 24141-0100

Re: Radford Army Ammunition Plant, Radford, Virginia
SWMUs 13, 37, 38, 46, 57, 68, 69 and AOCs A, F, & Q
Draft Site Screening Process Report
Army’s August 2005 Proposal to Conduct Further Work
Review of the Army’s 11/28/05 response to EPA’s 11/9/05 letter

Deat Mr. McKenna and Ms. Holt:

The U.S. Environmental Protect;on Agency (EPA) has reviewed the U.S. Army’s
(Army’s) November, 28 2005 response to EPA’'s November 9, 2005 review letter
concerning the Army’s August 2005 Proposal to Conduct Further Work as a follow-up
submittal to the Army’s June 1, 2005 response to EPA’s March 7, 2005 letter pertaining
to the review of the Army’s draft Site Scréening Process Report (SSP‘Report) for the
investigation of SWMUs 13, 37, 38, 46, 57, 68, 69 and Areas of Concern (AOCs) A, F,

- and Q, located at the Radford Army Ammunition Plant (RFAAP) Based upon that

" review, EPA finds the Army’s response, along with the Proposal to Conduct Further
Work to be acceptable. In accordance with Part Il. (E)(5) of RFAAP’s Corrective Action
Permit, the Site Screening Process Report can now be finalized.

~ Please make the appropriate revisions to the draft Site Screening Process
Report based upon the Army’s responses, including the Proposal to Conduct Further




Work in the text of the final SSP Report, and proceed to finalize the Site Screening
Process Report. Please forward eleven complete copies of the final Site Screening
Process Report for the investigation of SWMUs 13, 37, 38, 46, 57, 68, 69 and Areas of
Concern (AOCs) A, F, and Q to EPA for insertion into the project files.

If you have any questions, please Ca!l me at 215-814-3357.

Sincerely,

Robert Thomson, PE, REM
Federal Facilities Branch

cc: Russell Fish, EPA
Leslie Romanchik, VDEQ-RCRA _
James Cutler, VDEQ-CERCLA ' : 4 : : |




ATK,

AL[_/ANT TECHSYS TEMS

Radford Army Ammunition Plant
Route 114, PO.Box 1

Radford, VA 24143-0100

USA

November 28, 2005

Mr. Robert Thomson

U. S. Environmental Protection Agency
Region III

1650 Arch Street

Philadelphia, PA 19103-2029

Subject: Site Screening Process Report for SWMUs. 13, 37, 38, 46, 57, 68, 69 and AOCs A, F, Q,
Draft September 2004, Radford Army Ammunition Plant,
EPAID# VA1 210020730

Dear Mr. Thomson:

We have received your November 9, 2005 letter in response to our June 1, 2005 letter and proposal for resolving
regulatory comments from your March 7, 2005 letter on the subject report.

First regarding the schedule, as you know the subject report cannot be revised with out obtaining additional data, which

~ cannot be accomplished in 60 days. Also the task of data collection is dependent on a site visit and subsequent approval
of ground water well locations by the EPA hydrogeologist. This site visit was originally scheduled for November 15
through 17, 2005 and is now tentatively scheduled for the week of November 28, 2005. We propose the schedule listed
in Attachment 1 as the only effective means to forecast the uncertainties of when key actions will take place. Therefore
we request an extension for providing the revised draft report in accordance with this schedule.

Second regarding the remaining regulatory comments our response is provided in Attachment 2.

Please coordinate with and provxde any questions or comments to myself at (540) 639-8266, Jerry Redder of my staff
(540) 639-7536 or J1m McKenna, ACO Staff (540) 639-8641.

Sirje 5

/‘UM } ;:uge Holt, Environmental Manager
Alliant Ammunition and Powder Company LLC

Enclosure

w/0 enclosure
c: Russell Fish, P.E., EPA Region 111

Jim Cutler
Virginia Department of Environmental Quality
P. O.Box 10009

-Richmond, VA 23240-0009

Durwood Willis
Virginia Department of Environmental Quality
P. O.Box 10009

~ Richmond, VA 23240-0009

05-815-217
JMcKenna/JJRedder



be:

E. A. Lohman

Virginia Department of Environmental Quality
West Central Regional Office

3019 Peters Creek Road

Roanoke, VA 24019

Tony Perry

U.S. Army Environmental Center

5179 Hoadley Road, Attn: SFIM-AEC-CDN
Aberdeen Proving Ground, MD 21010-5401

Karen Colmie Heckelman

U.S. Army Environmental Center, Office of Counsel
Beal Road, Bldg E4460

Aberdeen Proving Ground, MD 21010-5401

Dennis Druck

U.S. Ammy Center for Health Promotion and Preventive Medicine
5158 Blackhawk Road, Attn: MCHB-TS-REH

Aberdeen Proving Ground, MD 21010-5403

Steve Wood

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

10 South Howard Street

Baltimore, MD 21201

Administrative File Coordination:

- J.McKenna, ACO Staff

Rob Davie-ACO Staff
P. W. Holt
J.J. Redder

Env. File

05-815-217
JMcKenna/JJRedder



Response USEPA Comments Dated 9 November 2005 on

RFAAP Additional Investigation Plan for Site Screening Process Sites
Radiord Army Ammunition Plant, Radford, Virginia

Draft Site Screening Process Report

Attachment 1

Proposed Schedule for Revised Site Screening Process (SSP) Report

No. of Calendar Days after
Task EPA/DEQ approval
11: 1inal EPA and VDEQ Concurrence on Additional Investigation Start, day 0
an for SSP
Complete Field Investigation and Sampling 60
Complete Laboratory Analysis : 90
Complete Data Validation 111
Complete Risk Screening and Assessment 156
Internal Drafi Report 177
Draft Report to USEPA and VDEQ per 11/09/2005 EPA letter 191

* EPA/VDEQ concurrence will occur after site visit at RFAAP scheduled for the week of November 28 —
December 2, 2005.

Page 1 of 3



Response USEPA Comments Dated 9 November 2005 on

RFAAP Additional Investigation Plan for Site Screening Process Sites
Radford Army Ammunition Plant, Radford, Virginia

Draft Site Screening Process Report

Attachment 2 ‘
Responses to USEPA Comments on Additional Investigation Plan for SSP dated 9
November 2005

EPA Follow-up to Comment #7

Stated that the table showing the results of food chain modeling did not show all
bioaccumulative chemicals the EPA BTAG recommends be evaluated. The Army response
states that the chemicals evaluated by food chain modeling consisted of identified.
contaminants of potential ecological concern that were also bicaccumulative chemicals.
However, even if a bioaccumulative compound does not exceed the direct toxicity screening
value, a food chain evaluation must still be performed. Therefore, the current approach is
unacceptable. All detected chemicals that are in Table 4-2 in Bioaccumulative Testing and
Interpretation for the Purpose of Sediment Quality Assessment, Status and Needs, EPA-
823-R-00-001, February 2000 are considered bioaccumulative chemicals and should be
evaluated as part of the food chain modeling.

RFAAP Response

The food chain modeling presented in the SSP report will be revised to include all
detected bioaccumulative chemicals in the above referenced USEPA table. Comment
noted for future submittals.

EPA Follow-up Comment #16

Stated that the sources of the Freshwater Sediment Screening Values should be provided in
Table 4-27. The Army response states that the sources would be provided. Please note that
EPA Region 3 BTAG has developed new freshwater sediment screening values that are
available on the EPA Region 3 website (www.epa.gov/reg3hwmd/risk/ecolindex.htm). These
- freshwater sediment values should be incorporated into future evaluations.

RFAAP Response

Comment noted for future evaluations and submittals.

EPA Follow-up Comment #18

Stated that SWMU 37 received calcium sulfate sludge, and the concentrations of calcium are
extremely elevated (i.e., 106,000 mg/kg at SWMU 37) in the soil. The EPA BTAG
recommended that the potential risk from this elevated calcium should be evaluated, even -
though calcium is considered a nutrient, since nutrients at high enough concentrations can be
foxic. The Army response states that a quantitative assessment is not appropriate since
- published toxicity data is lacking and because a recent study at SWMU 36 supported low
toxicity. The EPA BTAG does not agree with this response. The lack of published toxicity data
is insufficient justification for eliminating these chemicals from further evaluation. In addition, the
evaluation at SWMU 36 only included a comparison to ecological screening benchmarks, which
the Army states are unavailable for calcium. If no pertinent data are available, the EPA BTAG

Page 2 of 3



Response USEPA Comments Dated 9 November 2005 on

RFAAP Additional Investigation Plan for Site Screening Process Sites
Radford Army Ammunition Plant, Radford, Virginia

Draft Site Screening Process Report

recommends that earthworm toxicity tests be performed to determine if the sludge is toxic to
terrestrial receptors, otherwise the no further action is not supported.

RFAAP Response

Given this comment and USEPA follow-up to Comment 19 below, RFAAP is proposing
to include SWMU 37 in the RAAP-10 RFI to be conducted for other proximate calcium
sulfate sites including SWMU 35, SWMU 38, and AOC Q rather than conducting
additional evaluations as part of the SSP. The RFI work plan for SWMU 37 will include
a plan for conducting earthworm toxicity tests of the calcium sulfate sludge to supporta -
potential No Further Action Decision at the site.

EPA Follow-up Comment #19

Stated that because SWMU 37, SWMU 38 and AOC Q are in close proximity to each other,
they should be evaluated together when using area use factors (AUF) to refine risk estimates.
The Army response states that SWMU 38 and AOC Q would be evaluated together because of
their close proximity. However, because SWMU 37 was over 420 feet away from these sites, it
would continue to be evaluated separately. The home range of the species being evaluated
should dictate what sites should be considered together. For receptors with larger home
ranges, all three sites may fall within their home range, and should therefore be considered

together.
RFAAP Response

Concur. Collective evaluations will be performed for the RAAP-10 RF) (including SWMU
37, SWMU 38, and AOC Q) for refined risk estimates, where the home range of the
species evaluated encompasses more than site being evaluated.

Page 30f3
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'UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

REGION Iit ' . -
- 1650 Arch Street ?W
Philadelphia, Pennsylvania. 19103-2029 .

November 9, 2005.
Inreply
Refer to 3HS11

CERTIFIED MAIL
RETURN REGEIPT REQUESTED

- Commander,

Radford Army Ammunition Plant .
Attn: SIORF-SE-EQ (Jim McKenna)
P.O. Box 2 ‘ ,
Radford, VA 24141-0099

Paige Holt

Environmental Manager

Alliant Techsystems, Inc. -
Radford Army Ammunition Plant
P.O.Box1 o
Radford, VA 24141-0100

Re: Radford Army Ammunition Plant, Radford, Virginia
- SWMUs 13, 37, 38, 46, 57, 68, 69 and AOCs A, F, & Q
- Draft Site Screening Process Report - S
Review of Army’s August 2005 Proposal to Conduct Further Work

- Dear Mr.-McKenna and Ms. Hoilt:

The U.S. Environmental Protection Agency (EPA) has reviewed the U.S. Army’s
(Army's) August 2005 Proposal to Conduct Further Work as a follow-up submittal to the
Army’s June 1, 2005 response to EPA’s March 7, 2005 letter pertaining to the review of
- the Army’s draft Site Screening Process Report (SSP Report) for the investigation of
SWMUs 13, 37, 38, 46, 57, 68, 69 and Areas of Concern (AOCs) A, F, and Q, located
at the Radford Army Ammunition Plant (RFAAP). Outlined below, please find EPA’s
comments based upon that review: '

1. Comment #7 state'd_ that the table showing the resuits of food chain modeling did
not show all bioaccumulative chemicals the EPA BTAG recommends be evaluated.




The Army response states that the chemicals evaluated by food chain modeling
consisted of identified contaminants of potential ecological concern that were also
bioaccumulative chemicals. However, even if a bioaccumulative compound does not
- exceed the direct toxicity screening value, a food chain evaluation must still be
performed. Therefore, the current approach is unacceptable. All detected chemicals
that are in Table 4-2 in Bioaccumulative Testing and Interpretation for the Purpose
of Sediment Quality Assessment, Status and Needs, EPA-823-R-00-001, February
2000 are considered bioaccumulative chemicals and should be evaluated as part of
the food chain modeling. ‘ ‘ '

. Comment #16 stated that the sources of the Freshwater Sediment Screening
Values should be provided in Table 4-27. The Army response states that the
sources would be provided. Please note that EPA Region 3 BTAG has developed
new freshwater sediment screening values that are available on the EPA Region 3
website (www.epa.gov/reg3hwmd/risk/eco/index.htm). These freshwater sediment
values should be incorporated into future evaluations.:

. Comment #18 stated that SWMU 37 received calcium sulfate sludge, and the
concentrations of calcium are extremely elevated (i.e., 106,000 mg/kg at SWMU 37)
in the soil. The EPA BTAG recommended that the potential risk from this elevated
calcium should be evaluated, even though calcium is considered a nutrient, since
- nutrients at high enough concentrations can be toxic. The Army response states that
a quantitative assessment is not appropriate since published toxicity data is lacking -
and because a recent study at SWMU 36 supported low toxicity. The EPA BTAG
does not agree with this response. The lack of published toxicity data is insufficient
justification for eliminating these chemicals from further evaluation. In addition, the
evaluation at SWMU 36 only included a comparison to ecological screening
benchmarks, which the Army states are unavailable for calcium. If no pertinent data
are available, the EPA BTAG recommends that earthworm toxicity tests be
performed to determine if the sludge is toxic to terrestrial receptors, otherwise the no
further action is not supported. B

. Comiment #19 stated that because SWMU 37, SWMU 38 and AOC-Q are in close
proximity to each other, they should be evaluated together when using area use
factors (AUF) to refine risk estimates. The Army response states that SWMU 38
and AOC Q would be evaluated together because of their close proximity. However,

because SWMU 37 was over 420 feet away from these sites, it would continue to be

- . evaluated séparately. The home range of the species being evaluated should

dictate what sites should be considered together. For receptors with larger home
ranges, all three sites may fall within their home range, and should therefore be
- considered together. ' - :

This concludes EPA’s review of the Army’s August 2005 Proposal to Conduct

- Further Work as a follow-up submittal to the Army’s June 1, 2005 response to EPA’s
March 7, 2005 letter pertaining to the review of the Army’s September, 2004 draft SSP
Report for the investigation of SWMUs 13, 37, 38, 46, 57, 68, 69 and AOCs A, F, and
Q, located at the RFAAP. The referenced draft SSP Report, along with the draft

Proposal to Conduct Further Work, is-not acceptable to EPA in its current form, and




must be revised to reflect the comments above. Per Part I, Section E.4.e. of the EPA
RCRA Corrective Action Permit, the Army is required to revise the draft document(s)
and submit a revised draft copy to EPA for review within 60 days of the receipt of EPA -
comments on the draft document. Part I, Section E.4.f. of the Permit allows for an
additional 20 days for issuing the revised draft document to EPA, provided that timely

notice is given, i.e. within 10 days. Additional time extensions can be requested under
Part ll, Section F. of the permit. :

- If you have any qUestions, please call mé at 215-814-3357.

S.incerely, -
Robert Thomson, PE, REM
Federal Facilities Branch

cc:-  Russell Fish, EPA

|eslie Romanchik,’VDEQ-RCRA
~James Cutler, VDEQ-CERCLA




a

McKenna, Jim

“Trom: McKenna, Jim
nt: Thursday, August 25, 2005 10:12 AM
0! rob thomson (E-mail); Jim Cutler (E-mail)
Cc: Stephen. C. Wood (E-mail); jim spencer (E-mail); Tony Perry (E-mail); Redder, Jerome;
Davie, Robert
Subiject: SSP Report, plan to address EPA and DEQ comments
Importance: High

Rob, Jim Culter:

Attached files contain the subject plan. It tracks with our June 1, 2005 response to EPA/DEQ comments. Pleasg review.
If you approve we will begin the sampling effort based on it. In this way we can avoid another workplan preparation/review
cycle.

RFAAP SSP RFAAP SSP
ollowup Investigati. ollowup Investigati..

Jim McKenna
IMPORTANT NOTE: When replying to this message please cut and paste jim.mckenna@atk.com into the address line.
Please do not hit the reply button. THIS A NEW ADDRESS. Thanks.
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COMMONWEALTH of VIRGINIA
W. Tayloe Murphy, Jr. _ DEPARTMENT OF ENVIRONMENTAL QUALITY Robert G. Burnley
Secretary of Natural Resources Street address: 629 East Main Street, Richmond, Virginia 23219 Director
Mailing address. P. 0. Box 10009, Richmond, Virginia 23240 (804) 698-4000
Fax (804) 698-4500 TDD (804) 698-4021 1-800-592-5482
www.deq.virginia.gov :
August 8, 2005

Mr. Jim McKenna

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

Radford, Virginia 24143-0100

Re: Response to VDEQ Comments on draft Site Screening Process Report, Sept. 2004

Dear Mr. McKenna:

The Virginia Department of Environmental Quality (VDEQ) has reviewed the Response to
VDEQ Comments that were included in the June 1, 2005 letter to Mr. Robert Thompson,
USEPA. The Army’s proposed actions (focused RFIs at SWMUs 13, 38, 57 and AOC Q as well
as additional sampling at SWMUs 37, 46 and AOCs A,F) have satlsfactonly addressed our

comments.

Please contact me at (804) 698-4498 if you have any questions or comments regarding the above
site.

Sincerely,

%zﬁ%@%

James L. Cutler, Jr., CPG
Federal Facilities Project Manager
Office of Remediation Programs

cc: C.AJake, ATK
Robert Thompson, US EPA Region 3
Norman Auldridge, VDEQ-WCRO
Durwood Willis, VDEQ



DRAFT CONFERENCE CALL SUMMARY FROM THE RADFORD ARMY
AMMUNITION PLANT (RFAAP)

June 16, 2005
Attendance
Attendees: Organization:
Jim McKenna RFAAP/RAB Co-Chair
Jerry Redder RFAAP/AAPC
Tony Perry AEC
Steve Wood USACE - Baltimore
Cliff Opdyke USACE - Baltimore
Rob Thomson USEPA - Region III
Mike Kramer USEPA — Region III
Nancy Jafolla USEPA — Region III
Bruce Pluta USEPA — Region III
Katie Davis USEPA — Region III
John McCloskey USEPA — Region III
Jim Cutler VA DEQ
Tina Henderson URS Group
James O. Spencer URS Group
Jeff Parks Shaw Environmental, Inc.
Mark Weisburg Shaw Environmental, Inc.
Topic
SWMU 39 RFI/CMS
1. What is the status of EPA action on out May 3, 2005 response?

EPA Response: An e-mail approving the SWMU 39 RFI/CMS has been issued.

Hard copy letter to follow via mail.

NRU Railvard RI Report

1. Comment 2: How will groundwater be addressed?

Discussion Results:  Shaw Environmental and the Army will develop a strategy to
assess groundwater at the NRU Railyard. Potential methods discussed included well
installation and a dye tracer study. The strategy will be submitted to the EPA via e-mail
for approval.

2. Comments 7, 8, 10, and 12: EPA does not accept ecological level of risk conclusion

Discussion Results:  Presentation of ecological screening criteria exceedances on maps
will be explored as a reporting option to provide addition information on exceedance
distribution. In future reports the nature and extents section need to address ecological
impacts as well as human health impacts. :



Comments 13: Is the response to comment acceptable?

Discussion Results: EPA stated that the future industrial worker scenario should be
included in future human health risk assessments or a justification for the exclusion be
provided in the report on a site-by-site basis.

Comment 15: The elimination of the t-test was proposed for future reports. Does this
include the NRU Railyard RI Report?

Discussion Results:  The t-test should be used if both data sets are normally distributed
while the Mann-Whitney or similar other tests should be used if one or both of the data
sets are not normal or lognormal. See general comment summary for additional
information regarding utilizing 95% UTLs and background comparisons.

Comment 16: Is the response to comment acceptable? Relates to MDLs.

Discussion Results:  For future reports, make effort to ensure the MDLs are sensitive
enough for the screening criteria whenever possible. For this report, include a discussion
of the MDLs as they relate to the screening criteria in the uncertainties section.

Comment 18: Is the response to comment acceptable? Relates to PEF for fugitive dust.

Discussion Results:  Recalculate the numbers to see if the revised calculations to see if
the number vary greatly. Send an e-mail to Nancy Jafolla with the results to determine if
it requires a change in the report.

Comment 20: Is the response to comment acceptable? Relates to site size and PEFs.

Discussion Results: For sites that have already been sampled, it is acceptable to discuss
the site size in the uncertainties section. For future sites, the site size used as the basis of
PEFs (0.5 ac for residential) should be kept in mind during the sampling plan
development.

Comment 23: Is the response to comment acceptable? Related to ecological screening
level assessment.

Discussion Results:  For this investigation it is acceptable since it will not impact the
outcome but in the future EPA does not want to see screening level assessment (i.e. 50%
rule of thumb for surface water). It is standard to use BTAG screening criteria for the
screening level assessment. It is appropriate after the baseline problem formulation to
look at other toxicological data to determine if the site requires an ecological study.

Comment 27: Is the response to comment acceptable?

Discussion Result: BTAG concluded that they would like to review the response to
comments again to come to a consensus on this issue. Rob Thomson will contact the



10.

11.

12.

13.

Army for BTAG regarding this comment. Jeff Parks agreed to provide draft ecological
figures identifying screening level exceedances to Rob Thomson, Bruce Pluta, John
McCloskey, Jim McKenna, Jerry Redder, and Jim Cutler.

Comment 29: Is the response to comment acceptable?

Discussion Result:  Response acceptable since it didn’t change the ultimate decision on
the document.

Comment 30: Is the response to comment acceptable?

Discussion Result: ~ Response acceptable since it didn’t change the ultimate decision on
the document.

Comment 31: Is the response to comment acceptable?

Discussion Result: ~ PCBs are the main concern at the site for BTAG. The PCB
exceedances are limited to two areas where transformers had previously been located on
poles. Samples were also collected from the two main drainageways and the creek
located at the site and sampled for PCBs with no screening exceedances. BTAG
concluded that they would like to review the response to comments again to come to a
consensus on this issue. Nothing in this document required changes, but additional
guidance will be provided by BTAG for future ecological assessments.

Comment 32: Is the response to comment acceptable?

Discussion Result:  Response acceptable.

SSP Report Proposed Further Actions

1.

Comment #1: Concurrence from EPA/DEQ on proposed groundwater sampling for
SWMU 46

Discussion Results:  One groundwater sample to be analyzed for VOCs. Approved by
Jim Cutler and Rob Thomson

Comment #10:Methodology for background comparison for the SSP
The SSP, the process, as described in the approved work plan, remains the accepted SSP.

It is understood that the 95% UTL may not be the best technical approach for background
comparisons, but there also has been no better overall methodology suggested. There

~ was an extraordinary effort put into collecting the large background data set in order to

give the statistical comparison some credibility. Therefore, going forward the Army
should continue using the approved SSP process, noting the inherent uncertainties with
utilizing a 95% UTL.



3. Comment #17: Concurrence from EPA/DEQ on proposed groundwater sampling for
SWMU 37

Discussion Results:  One groundwater sample to be analyzed for VOCs and provide
additional information regarding Calcium Sulfate. Approved by Jim Cutler and Rob
Thomson

4. Comment #23: Concurrence from EPA/DEQ on proposed no further action at SWMUs
68 and 69

Discussion Results: BTAG stated that as long as the preliminary screening for
bioaccumulative chemicals with regard to the food chain analysis is conducted
appropriately the ecological result of NFA for the sites is acceptable.

EPA agreed that the results of the SSP for SWMU 69 did not identify a release at the site,
but if there were PCBs identified at the site or if any SSLs were exceeded then
groundwater must be assessed. In addition EPA stated that the drainage ditch may be a
separate concern apart from SWMU 69.

5. Comment #24: Concurrence from EPA/DEQ on proposed groundwater and soil
sampling for AOC A

Discussion Results:  two additional borings (one under the concrete at the midpoint of
the ditch and one at the terminus of the ditch) to be analyzed for the full suite of
chemicals and one groundwater sample to be analyzed for explosives and metals.
Approved by Jim Cutler and Rob Thomson

6. Comment #25: Concurrence from EPA/DEQ on proposed groundwater and soil
sampling for AOC F

Discussion Results:  One additional boring in the ditch located adjacent to the area to be
analyzed for the full suite of chemicals and one groundwater sample to be analyzed for

chromium. Approved by Jim Cutler and Rob Thomson

General Comments

Background Comparison

RFI/RI - For performing a full baseline human health and ecological risk assessment, please
coordinate up-front with the EPA toxicologist and EPA BTAG team members to insure that
input parameters, methodologies, and assumptions are valid for the site. The coordination can be
via e-mail if necessary. Note that background comparisons can be made in the discussion section
of the RI. However, if inorganics are found to be risk drivers at a site, and the concentrations of



the risk drivers fall below the background concentrations (derived from 95% UTL), then further
- evaluation of the data is needed. ‘

Use of ProUCL for EPC Calculation

EPA advocates the use of ProUCL for the calculation of EPCs in the risk assessment portion of

the RFI report. The use of ProUCL for data sets with non-detects of 15% or greater is not
recommended per the ProUCL guidance. The discussion concluded with an agreement for the

- consultants to write up their statistical analysis procedures and forward it to the EPA for review.
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ALLIANT TECHSYSTEM)

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

Radford, VA 24143-0100

USA

June 1, 2005

Mr. Robert Thomson

U. S. Environmental Protection Agency
Region III

1650 Arch Street

Philadelphia, PA 19103-2029

Subject: Site Screening Process Report for Solid Waste Management Units 13, 37, 38, 46, 57, 68, 69 and Areas of
Concern A, F, Q
Draft Document, September 2004
Radford Army Ammunition Plant
EPA ID# VA1 210020730 -

Dear Mr. Thomson;

Enclosed is the response to your March 7, 2005 letter on the subject report and to Mr. Cutler’s letter of March 29, 2005.

Please coordinate with and provide any questions or comments to myself at (540) 639-8266., Jerry Redder of my staff
(540) 639-7536 or Jim McKenna, ACO Staff (540) 639-8641.

Sincegely,

C Hug T v fore

C. A. Jake, Environmental Manager
Alliant Ammunition and Powder Company LLC

c: Russell Fish, P.E., EPA Region III'

Jim Cutler

Virginia Department of Environmental Quality
P. O. Box 10009

Richmond, VA 23240-0009

Durwood Willis

Virginia Department of Environmental Quality
P. O. Box 10009 .
Richmond, VA 23240-0009

E. A. Lohman

Virginia Department of Environmental Quality
West Central Regional Office

3019 Peters Creek Road

Roanoke, VA 24019

Tony Perry

U.S. Army Environmental Center

5179 Hoadley Road, Attn: SFIM-AEC-CDN
Aberdeen Proving Ground, MD 21010-5401

05-815-111
JMcKenna/JJRedder



Karen Colmie Heckelman

U.S. Army Environmental Center, Office of Counsel
Beal Road, Bldg E4460

Aberdeen Proving Ground, MD 21010-5401

Dennis Druck
U.S. Army Center for Health Promotion and Preventive Medicine

5158 Blackhawk Road, Attn: MCHB-TS-REH
Aberdeen Proving Ground, MD 21010-5403

Steve Wood
Corps of Engineers, Baltimore District

ATTN: CENAB-EN-HM

10 South Howard Street

Baltimore, MD 21201 :
Coordination: Lo A [

bc: Administrative File

J. McKenna, ACO Staff ﬁ McKenna
zRob'Davie-ACO Staff+ :

C. A. Jake

P. W. Holt

J. J. Redder

Env. File

05-815-111
JMcKenna/JJYRedder



Response to USEPA Comments Dated 07 March 2005
Received via email on 08 March 2005

Radford Army Ammunition Plant, Radford, Virginia

SWMUs 13, 37, 38, 46, 57, 68, 69 and AOCs A, F, & Q
Draft Site Screening Process Report

GENERAL COMMENTS

USEPA Comment 1
The draft SSP Report does not explain why the potential for groundwater contamination has not

been evaluated for the Solid Waste Management Units (SWMUSs) and Areas of Concern (AOCs)
identified. Site related soil screening levels (SSLs) for migration to groundwater were exceeded
at SWMUs 13, 37, 46 and 57 for bromodichloromethane, 1,3-dinitrobenzene, chloroform and
trichloroethylene (TCE). It is understood that, based on Work Plan Addendum No. 16 - Site
Screening Process for Solid Waste Management Units 13, 37, 38, 46, 57, 68, 69, 75, 76 and
Areas of Concern A, F and Q, Work Plan Addendum 016 (URS 2003) - the site screening process
is geared toward a screening-level evaluation of constituent concentrations in soil and that
Radford Army Ammunition Plant (RFAAP) is assessing subsurface flow characteristics and
constituent concentrations in groundwater on a site-wide, holistic basis through the
implementation of Area Groundwater Studies. This approach has been utilized at other Federal
facilities, even to the extent of separating the groundwater and soils into separate operable units.
It has also been utilized in other work plan addendums for RFAAP (e.g., Work Plan Addendum
No. 12). However, the characterization of individual SWMUs and AOCs (and thus,
determination of future actions) is not complete until the groundwater investigation at each
SWMU or AOC is completed. This facility-wide groundwater investigation must be
comprehensive enough to characterize the groundwater at the individual SWMUs and AOCs.
EPA recognizes the complex nature (karst) of the groundwater at the site and will consider the
groundwater concerns at individual SWMUs during review of the site-wide groundwater study.
However, it is recommend that the groundwater pathway be evaluated for SWMUSs and AOCs
that have groundwater monitoring data (e.g., SWMU 13, for which extensive quarterly
monitoring data are available). In addition, please revise the draft SSP Report to include a
summary discussion of groundwater conditions at these SWMUs and AOCs. The mvestigative
sections of the draft SSP Report should at least discuss how potential groundwater

contaminations at these SWMUs and AOCs will be addressed.

Army Response :
SSP soil investigations at each of the sites were extended to the depth of groundwater and

included an evaluation of potential releases to groundwater through soil sampling,
comparison of chemical data to RBCs, SSLs, etc, and physical soil testing. At SWMUs 38,
68, and 69 and AOCs A, F, and Q, it was concluded that the potential for impact to
groundwater was low based on the SSP screening results (cumulative risk screenings, SSLs,
background comparisons, etc.), and therefore, no further evaluations of the groundwater
migration pathway were proposed for these sites. Additional comparisons of SSLs to
historical groundwater data are not possible for SWMUSs 37, 38, 68, and 69 and AOCs A F,
and Q given the lack of historical groundwater data proximate to these sites.



The groundwater pathway for SWMU 13 is being evaluated as part of the RCRA permitting
for this active area (open burning ground permit with VDEQ). These data will also be
incorporated into a facility-wide groundwater study. As discussed in Response to EPA
Comments on the SSP Work Plan dated June 16, 2004 (Comment 1), SSP investigative
activities for SWMU 13 focused on the area between the New River and the earthen berm
that borders the southern portion of the active operational area. The objective of the SSP was
to evaluate soil, sediment, and surface water migration pathways at the perimeter of SWMU
13 rather than groundwater within the active operational area.

One groundwater sample will be collected at SWMUs 37 and 46 and analyzed for VOCs to
assess the potential migration of TCE to groundwater. The SSP report will be revised to
include an evaluation of the groundwater data (using the SSP process) collected at SWMUs
37 and 46. The SSP Report will be revised to discuss how the groundwater migration
pathway will be evaluated at SWMU 13 (VDEQ permit, facility-wide groundwater study, and
the proposed RFI) and SWMU 57 (as part of the proposed RFI).

USEPA Comment 2 '
The tables included in the draft SSP Report do not provide defiitions for all data qualifiers used.

As examples, Table 4-3 includes a column for laboratory qualifiers, validation qualifiers and
reason codes. However, the qualifiers used (“E”, “N”, “J”, “B”, “t” and “x”) are not defined on
the table. Table 4-8 includes data flags “A” and “J?, however, definitions for “A” and “J” are not
included on the table. Please revise the draft SSP Report to include definitions for all data

qualifiers used.

Army Response
Definitions for data qualifiers will be added to the appropriate tables.

USEPA Comment 3
Several references appear throughout the document to background concentrations of organic

constituents. For example, it is stated on page 5-21 that, “the MDCs [maximum detected
concentration] for COPCs [constituent of potential concern] detected above background
(chromium and Aroclor 1254) are below their unadjusted R-RBCs [Residential Risk Based
Concentration].” It is further stated on page 10-5 that, “the MDC for the COPC detected above
background (2,4-DNT) is below the unadjusted R-RBC.” Constituents that are not naturally-
occurring, such as 2,4-DNT and Aroclor 1254, should not have a background concentration,
since their presence in environmental media implies an anthropogenic impact. In addition, the
Facility-Wide Background Study, Final Document (December 2001) indicates that explosives
and organic compounds were used as background markers to discern potential contamination
associated with selected background sample locations, and background concentrations are only
provided for a select group of metals. Although the draft SSP Report only provides background
data for metals, these statements imply that background comparisons were made for all detected
constituents. Revise the draft SSP Report to remove all references to background comparisons

for organic constituents.

Army Response
The SSP Report will be revised to remove all references to background comparisons for

organic constituents.



USEPA Comment 4 _
It is stated in Section 3.2.2, Cumulative Risk Screen, that “if the cumulative HI [hazard mdex]

for a site is greater than or equal to 0.5 for a target organ, then a quantitative RA [risk
assessment] would be recommended for the site.” However, with the exception of SWMU 57, it
does not appear that quantitative RAs were conducted (or recommended) for units where the HI
was greater than or equal to 0.5 for one or more target organs. These elevated HIs were
determined to be the result of exposure to constituents detected at concentrations less than their
site-wide background concentrations, and these units were recommended for no further action
(INFA). Please provide information to Justify the NFA recommendation for units that appear to
meet the criteria for quantitative RA recommendations, as described in Section 3.2.2.

Army Response
Quantitative RAs were not recommended for SWMUs 37, 46, 68, and 69, and AOCs A, F R

and Q because the cumulative Hls equal to or greater than 0.5 for a target organ were
attributable to background levels of metals in soil. Recommendation of no further action is
appropriate based on provisions of Section 6.1.5 of the SSP Guidance Document, which
indicates that based on comparisons of maximum detected concentrations (MDCs) to
background point estimates and other relevant information, “a recommendation will be made
as to whether further investigation or response action is warranted at each SSA.”

Using the MDC for background evaluations of metals is considered a conservative approach
to evaluate whether metals concentrations in surface soil and total soil are potentially
attributable to site-related activities given the objectives of the SSP and the number of
- samples collected from each site (3 surface and 6 subsurface, also see Response to Comment

©10).

USEPA Comment 5
The quantitative estimates of risk and hazard are, in some cases, provided in up to three

significant figures. However, this may imply a greater degree of certainty in the estimate than
actually exists, since the precision of a risk assessment can be no better than the least certain
input parameter. Therefore, it is usually only appropriate to use one significant figure when
presenting quantitative estimates of risk and hazard. Please consider revising the level of
certainty reported for the quantitative estimates of risk and hazard.

Army Response ,
Quantitative estimates of risk and hazard will be revised to use one significant figure.

USEPA Comment 6
The ecological site characterization for many of these sites states that the lack of habitat and the

disturbed nature of the site greatly limit its capacity to support wildlife. This is generally not
supported by accompanying text which states that observations made during site reconnaissance
indicate that a viable herbaceous vegetation community occurs at the site, and there are no signs
of stressed vegetation. This conclusion of the lack of habitat is also not supported by the pictures
of the site, which show viable productive grassland communities. These types of communities
would support valuable habitat for many different wildlife receptors. :



Army Response
The text will be revised for SWMUs 46, 57, 68, and 69 to indicate that these sites may

support some use (i.e., shelter and foraging) by some smaller common species.

USEPA Comment 7
The tables showing the results of food chain modeling (i.e., Tables 4-29 through 4-31 for SWMU

13) show a much smaller list of chemicals than the list of bioaccumulative chemicals that should
be evaluated by food chain modeling. An explanation should be provided stating why the other
bioaccumulative chemicals were not evaluated or if they were, why the results do not appear in

the tables.

Army Response
As outlined in Section 3.3.7.1, chemicals with MDCs above their screening values and/or

detected constituents without screening values are identified as constituents of potential
ecological concern (COPECs) and carried through to the risk characterization step. The
chemicals evaluated by food chain modeling consisted of identified COPECs that are also

bioaccumulative compounds.

USEPA Comment 8 ‘
Tables 4-26, 5-32, 5-33, 5-34, 6-12 and 7-13 contain the preliminary soil invertebrate risk

characterization for different sites. The direct contact TRV listed are from one of three sources.
Of the values selected from the EPA Region IIIl BTAG screening level document, only one
(cyanide) appears to be correct. Chromium, iron, mercury, nickel and zinc values are inconsistent
from table to table. The purpose of these tables is not clear since essentially this information is

presented in the COPEC Selection tables. Please correct.

Army Response
Tables 4-26, 5-32, 5-33, 6-12, and 7-13 will be revised as appropriate. These tables

provide preliminary exposure estimates for direct contact in addition to the information
included in the COPEC selection tables.

SPECIFIC COMMENTS

USEPA Comment 9
Section 1.0, Introduction, page 1-1: The first paragraph of this section states that this Report

presents the results and findings of the RCRA investigations conducted at Radford Army
- Ammunition Plan (RFAAP) for nine SWMUs and three AOCs. However, results are presented
for seven SWMUs and three AOCs. Work Plan Addendum No. 16 listed SWMUs 75 (Used Oil
Storage Tank) and SWMU 76 (Oil Tanks) as units not requiring field activities because either
impact was to groundwater only (SWMU 75), which will be evaluated on a site-wide basis or the
unit will be addressed by another regulatory mechanism (SWMU 76 State closure). Please revise
the draft SSP Report to resolve this discrepancy and state that SWMUs 75 and 76 were not

investigated for the SSP.

Army Response
Section 1.0 of the SSP will be revised to indicate that SWMUs 75 and 76 were not

investigated for the SSP.



USEPA Comment 10
Section 3.2.7, Page 3-4: The background and onsite comparison should be based on a statistical

analysis of comparison of the mean concentration, not just the UTLs.

Army Response
The SSP was designed to evaluate whether releases of hazardous constituents occurred at

sites and as such, Section 6.1.5 of the SSP guidance specifies a conservative comparison
~of MDCs to background point estimates rather than means testing. Means testing for
surface soil is not appropriate given that each site data set comprises three samples. For
total soil, the large difference in site sample data sets (9 samples) and the background
data set (79 samples) makes the use of MDC point comparisons more appropriate than
means testing. For sufficient statistical power and inference, sample data sets for means
testing should be of a similar size so that evaluations are meaningful. The sampling
program for SSP is not designed as a comprehensive RFI (it is designed to assess for the
presence of hazardous constituents and to screen the site for further action or no further
action), where data sets for total soil are more comparable to background data sets and

where means testing may be more appropriate.

USEPA Comment 11
Section 3.3.4.1, Page 3-8: presents the approach used to collect and analyze data for evaluation

of ecological risk. The section states that the soil layer from 0 to 1 foot below ground surface
(bgs) is the most appropriate data set to assess potential terrestrial exposure. If this is the most
appropriate layer for evaluating ecological risk, it is unclear why soil was collected from 0 to 6
inches bgs for evaluation of ecological risk (Section 2.5.1 on page 2-3.) In lieu of site specific
data pertaining to the depths of the O and A soil horizons, the EPA BTAG generally recommends
the use of soil from 0 to 6 inches and 6 to 24 inches bgs for the evaluation of ecological risk. This

1ssue should be clarified.

Army Response
Soil sampling was conducted according to SSP Guidance Section 3.0 (where the surface

soil is 0 to 1 feet below ground surface 0-6 inches for constituents other than VOCs and
6-12 inches for VOCs) and in accordance with the approved work plan dated August

2003.

USEPA Comment 12 ‘
Section 3.3.7.3 states that to evaluate direct toxicity to soil invertebrates and microbial

communities, toxicity reference values were selected. The section provides references to values
other than the EPA BTAG screening values, including Oak Ridge National Laboratory (ORNL)
microbial and earthworm values, and ORNL preliminary remediation goals. A review of site
specific evaluations indicates that these values were often used instead of the EPA BTAG
screening values. Please note that if the EPA Eco-SSLs or the EPA BTAG screening values exist,
they are to be utilized for the evaluation of direct toxicity to invertebrates and microbial

cominunities.

Army Response
The minimum value for BTAG and ORNL screening values was used for the evaluation

of direct toxicity to invertebrates and microbial communities, as referenced in the
preliminary invertebrate risk characterization tables in Sections 4 through 11. The



preliminary risk estimates for the direct contact will be reevaluated for each site to
determine whether EPA Eco-SSLs (for soil invertebrates) are available for the
constituents evaluated. If EPA Eco-SSLs are available for the constituents evaluated then
they will be incorporated into the direct contact evaluation. The lowest value screening
value from BTAG, ORNL, and Eco-SSLs will be used as the direct contact toxicity
reference value (TRV). Section 3.3.7.3 will be revised to reflect this methodology.

USEPA Comment 13
Section 3.3.9.2, Page 3-14 discusses the uncertainty with the risk characterization because the

bioavailability of the chemicals of concemn is unknown, and it is assumed that the total
concentrations are bioavailable and toxic. The EPA agrees that this creates uncertainty. In order
to begin to reduce this uncertainty, the EPA has recommended the collection of soil for pH,
organic carbon and grain size. These can be used to more quantitatively evaluate bioavailability
of specific chemicals. While these were measured at every site, no effort was made at specific
sites to evaluate bioavailability on a site-specific basis.

Army Response ,
As appropriate, the SSP will be revised to further evaluate bioavailability of specific

chemicals using site-specific physical soil data including pH, organic content, and grain
size distribution.

USEPA Comment 14
Section 3.3.9.6, Page 3-15: discusses the uncertainty with the hazard quotient (HQ) method, and

that uncertainty is primarily associated with the assumption that a HQ greater than 1 is an
adequate indicator of the potential for ecological risk of individual chemicals. EPA agrees that a
HQ greater than one does not necessarily mean there is risk for individual receptors. However, a
HQ greater than one indicates the potential for risk, and, thus, necessitates the need for additional

ecological evaluation to reduce uncertainty.

Army Response
Text will be added to section 3.3.9.6 discussing additional evaluations to reduce

uncertainty including evaluating bioavailability of specific chemicals using site-specific
physical soil data including pH, organic content, and grain size distribution.

USEPA Comment 15
Section 4.6.1.3, Page 4-8: The lead evaluation for SWMU 13 states that the results of the

IEUBK model for the site indicated a percentage of children expected to have blood [lead] levels
of 10 ug/dL or greater. However, the IEUBK model does not actually make such population
estimates. Rather, the model “allows the user to estimate a plausible distribution of blood lead
concentrations centered on a geometric mean blood lead concentration... From this distribution,
the model estimates the probability that a child’s, or population of children’s, blood lead
concentration will exceed a certain level of concern (typically 10 ug/dL).” Although this
distinction does not change the decision outcome for SWMU 13, and does not require a revision
to the draft SSP Report, the distinction between predicting an outcome and predicting the
probability of an outcome should be made in future reports.




Army Response
The text in Section 4.6.1.3 will be revised.

USEPA Comment 16
Table 4-27: shows the risk evaluation for invertebrates exposed to sediment. The table lists

freshwater sediment screening values, however, no source of the values is provided. The sources
for the Freshwater Sediment Screening Values should be provided and listed in the table.

Army Response
Sources for Freshwater Sediment Screening Values will be added to the notes at the end

of Table 4-27.

USEPA Comment 17 '
‘Section 5.1: discusses site background and envirenmental setting for SWMUs 37, 38 and AOC

Q. On page 5-2, the section states that monitoring well data indicates that groundwater flow is
northwest toward the New River. Based on this statement, it appears that the migration pathway
to the New River may be complete. The section should state how this migration pathway will be

addressed.

Army Response
SSP soil investigations at SWMUSs 37 and 38 and AOC Q were extended to the depth of

groundwater and included an evaluation of potential releases to groundwater through soil
sampling, comparison of chemical data to RBCs, SSLs, etc, and physical soil testing. At
these sites, it was concluded that the potential for impact to groundwater was low based
on the SSP screening results (cumulative risk screenings, SSLs, background comparisons,

etc.).

Potential impacts to groundwater from SWMU 38 and AOC Q will be addressed further
in the proposed RFI to be conducted for these sites. At SWMU 37, one direct-push
groundwater sample for VOC analysis is proposed to evaluate potential leaching of TCE
(single constituent exceeding its site-specific SSL) to groundwater. The objective of the
groundwater sampling is to confirm that TCE (and other VOCs) has not impacted
groundwater at a level above its tap water RBC, thereby, confirming the appropriateness
of the no futher action recommendation at SWMU 37.

USEPA Comment 18
Section 5.7.4.3, Page 5-16: states that “nutrients”, including calcium, were not considered

contaminants of potential concern in the risk screening in accordance with the Site Screening
Process and Master Work Plan. However, because these sites specifically received calcium
sulfate sludge, calcium and sulfate are considered COPCs given the operational history of the
sites. Additionally, the concentrations of calcium are extremely elevated (i.e., 106,000 mg/kg at
SWMU 37) in the soil, and the potential risk from this elevated calcium should be evaluated.
“Nutrients” can be toxic at high enough concentrations. The potential risk from elevated sulfate
concentrations in soil should also be evaluated. Until this issue is addressed, EPA does not

support the conclusion of no further action.




Army Response
A quantitative assessment of risk posed by calcium and sulfate in sludge at SWMU 37 is

not appropriate given that published toxicity data for these constituents is lacking. The
recent study conducted at other RFAAP CaSO; areas (same process and waste) SWMU 8
(CaSOy treatment/disposal area) and SWMU 36 (CaSO, drying beds) support the
conclusion that this sludge has low toxicity. EPA concurred with the conclusion of the
soil screening investigation (Soil Screening Report-SWMUs 8 and 36, January 2004) at
SWMUs 8 and 36 that the CaSOy sludge and associated soil poses low risk to human
health and the environment. This conclusion was based on the lack of constituent
detections above residential RBCs, ecological screening benchmarks, and/or background
point estimates and waste characterization of sludge, which indicated that the CaSQ,
sludge was a non-hazardous waste with low toxicity (URS Soil Screening Report, August

2003).

USEPA Comment 19
Section 5.7.5.1, Page 5-18: states that in the refined food chain model for SWMU 37, SWMU 38

and AOC Q, a realistic area use factor (AUF) was calculated as the ratio of the size of each of the
site arcas to the average home range of the receptor. Based on information presented in
Appendix I, food chain risk was evaluated for each site separately by calculating a site-specific
AUF. Because these three sites are in close proximity to each other, it would be more
appropriate to calculate an AUF based on the total area of the three sites together, and evaluate
food chain risk from the three sites collectively. SWMU 9 should also be considered in this
evaluation. Otherwise, the cumulative risk from these sites would be underestimated. Until this
issue is addressed, EPA does not support the conclusion of no further action for these sites.

Army Response
SWMU 9 is outside the purview the facility’s Installation Restoration Program (IRP) due

to its operational history. Since this site was active after 1986, it therefore is ineligible for
funding from the Army IRP, and thus this site cannot be evaluated as part of this SSP
effort. SWMU 37 should not be evaluated collectively with SWMU 38/A0C Q given its
420-foot+ distance from these sites. Given the adjacent location of SWMU 38 and AOC
Q, an AUF based on the total area of the sites will be used to evaluate the food chain risk
from SWMU 38 and AOC Q collectively in the proposed RFI for these sites.

SWMU 9 involved the same process and produced the same waste as SWMU 8. See
response to Comment 18. »

USEPA Comment 20 :
Table 5-39: provides the results of the preliminary and refined ecological risk characterization

for SWMU 38. The maximum surface soil concentration for chromium is listed as 114 mg/kg.
This is actually the maximum detected concentration for SWMU 37. The maximum detected
concentration of chromium at SWMU 38 is actually 82 mg/kg. Please correct in the draft SSP

Report.

Army Response
Table 5-39 will be revised to show the correct maximum chromium concentration of 82

mg/kg.



USEPA Comment 21
Section 7.7.5, Page 7-10: states that the maximum surface soil concentrations for aluminum,

antimony, cadmium, chromium, iron, lead, manganese, zinc and cyanide in surface soil exceed
their respective direct contact toxicity reference values at SWMU 57 and therefore, may pose risk
to soil invertebrates and microbes. Only aluminum was below the background concentration. The
last paragraph of this section states that based on the ecological risk screening results, there is
adequate information to conclude that ecological risk is negligible at SWMU 57. This conclusion
1s not supported based on the exceedances of metals in surface soil. Based on this information,
the no further action for ecological risk recommended in Section 7.9 on page 7-11 is not

supported.

Army Response
The refined risk characterization at SWMU 57 resulted in HQs greater than 1 (NOAEL)

for chromium and zinc (HQs less than 2). The bioavailability of chromium and zinc will
be evaluated further using site-specific physical soil data as discussed in Response to
Comments 13 and 14. As appropriate, the SSP recommendation in Section 7-9 will be
revised to reflect the results of this evaluation.

USEPA Comment 22 :
Section 8.7.1.1, Page 8-7: states that observations made during site reconnaissance indicate that

a viable community of transitional vegetation occurs at SWMU 68, and there were no signs of
vegetative stress. This is not supported by the photograph on page 8-1 which shows large areas of
dead or sparse vegetation. This issue should be clarified in the draft SSP Report. '

Army Response
The area shown in the photograph contains sparse vegetation due to traffic unrelated to

SWMU 68. The parallel tracks are due to wear from tires. The photograph in the report
will be replaced with a photograph of SWMU 68 that is more representative of site

conditions.

USEPA Comment 23 '
Section 9.7.2, Page 9-8: states that SWMU 69 is comprised exclusively of terrestrial habitat, and

 soil represents the only exposure media to ecological receptors. This is not supported by Section
9.2 on page 9-1 which states that the supernatant from SWMU 69 was discharged to a perennial
stream that flows to the New River, and Section 9.3.4 on page 9-3 which states that the New
River and Tributaries Study conducted in 1997 found ten metals in excess of EPA BTAG
screening values in sediment collected from the perennial stream downgradient of SWMU 69.
EPA recommends that this perennial stream be evaluated for potential ecological risk. EPA does
not agree with the no further action recommendation in Section 9.9 until this migration pathway

is evaluated.

Army Response
Per the approved SSP work plan, the potential migration pathway to the perennial stream

was evaluated by collecting two soil samples between SWMU 69 and the stream in the
area that would have most likely have received discharge from this SWMU. Additional
ecological evaluation or further action was not proposed given that the ecological
screening conducted in the most likely release/discharge area and the HQs for the refined
risk characterization were less than 1, as presented in Section 9.7.5 of the SSP report.



USEPA Comment 24
Section 10.1, Page 10-1: states that Area of Concern A consists of a concrete-lined ditch that

collected runoff from the Nitrocellulose A-Line. The section states that runoff appears to flow
northward along the ditch and percolate into the soil at the terminus of the concrete swale.
However, Section 10.5 on page 10-2 states that as part of the SSP, three samples were collected
adjacent to the swale. Based on the photograph on page 10-1, these appear to be upgradient of the
swale. It is unclear why soil samples were not collected at the terminus of the concrete where
runoff percolated into the ground. EPA believes that this represents a data gap. Because of this
data gap, the no further action recommendation provided in Section 10.9 is not supported.

Army Response
Two additional soil samples will be collected from AOC A to address the data gaps

identified by EPA and VDEQ and provide further support for the no further action
recommendation. One sample will be collected at the terminus of the ditch and one at the
midpoint of the concrete ditch below the concrete. :

USEPA Comment 25
Section 11.7.2, Page 11-6: states that Area of Concern F is comprised exclusively of terrestrial

habitat, and soil represents the only exposure media to ecological receptors. This is not supported
by Section 11.1 on page 11-1 which states that the runoff from AOC F flows northwest across
the site toward a well-defined drainageway that flows west eventually discharging into the New
River. Section 11.5 on page 11-2 states that samples were only collected within the gravel area.
Despite the proximity of the ditch (Figure 11-1), no samples have been collected from this
drainageway. An explanation should be provided stating why this drainageway has not been
sampled. Until this issue is addressed, EPA does not agree with the no further action
recommendation provided in Section 11.9.

Army Response
One additional soil sample will be collected in the ditch located adjacent to AOC F to

address the data gap identified by the EPA and VDEQ and provide further support for the
no further action recommendation. '

USEPA Comment 26
Appendix F — Site-specific SSLs for Groundwater: EPA recommends that a risk-based tap

water concentration be used in the calculations of the SSLs, not the MCL. ‘The MCL might not be
protective enough, especially when multiple contaminants are present in the soil. Additionally,
the MCL is an ARAR not a risk-based clean-up goal (PRG), and not necessarily wholly derived

from a risk-based perspective.

Army Response
The tap water RBC was used in the calculations of site-specific SSLs where multiple

constituents exceeded their default or site-specific SSL. At SWMUs 37 and 46, the MCL
was used to calculate the site-specific SSLs for trichloroethene given the lack of other
site-related constituents exceeding SSLs; this is consistent with EPA’s default SSL
calculation for a single constituent, which uses the MCL as its target soil leachate
concentration (Soil Screening Guidance, Users Guide, 1996, Section 2.5.3 and Appendix

A). |



At SWMUs 37 and 46, where TCE concentrations in soil exceed the site-specific SSL
(calculated using the tap water RBC as the target leaching concentration), it is proposed
that the soil to groundwater migration pathway be further evaluated as part of the SSP.
One direct-push groundwater sample for VOC analysis is proposed at each site. The
objective of the groundwater sampling is to confirm that TCE (and other VOCs) has not
impacted groundwater at a level above its tap water RBC, thereby, confirming the
appropriateness of the no further action recommendations at SWMUs 37 and 46.

USEPA Comment 27 }
Table I-22 in Appendix I provides wildlife receptor profiles for the different receptors evaluated

in the preliminary ecological effects evaluation. In the Refinement Assessment section of table,
the body weights for the American robin and the short-tailed shrew should actually be 0.08 and
0.022 kg wet weight, instead of 0.8 and 0.22 kg. The food chain models should be reviewed to
ensure that the appropriate values are considered. References should also be provided for the
home range values and large and small area use factors shown in the table.

Army Response
The body weights for the American robin and short-tailed shrew in Table 1-22 will be

revised to 0.08 and 0.022 kg wet weight, respectively. Table 1-22 will be revised to
include references for the home range values and large and small area use factors shown
in the table. The values used in the food chain models will be reviewed and verified.

SUMMARY OF ACTION ITEMS FOR SSP REVISION

In response to the EPA/VDEQ comments received on the SSP Report (September 2004), the
Army proposes the following revision recommendations to further assess sites as necessary and
/or provide additional support for no further action réecommendations:

SSP Site - Proposed RFI

Site Proposed Action |Goal of Action
SWMU 13 Focused RFI Provide further assessment.
Provide further assessment. Due to the proximity of the site to AOC
SWMU 38 Focused RFI Q, SWMU 38 and AOC Q will be assessed as one site.
SWMU 57 Focused RFI Provide further assessment.
' Provide further assessment. Due to the proximity of the site to SWMU
AOCQ Focused RFI 38, SWMU 38 and AOC Q will be assessed as one site.




SSP Sites — Proposed Further Action in Support of NFAs

Site Proposed Action Goal of Action esults Necessary to Achieve Goal
Collect one groundwater |Assess presence or

SWMU 37 sample for VOC absence of TCE in TCE concentration < Tap Water RBC
analysis groundwater
Collect one groundwater|Assess presence or

SWMU 46 samples for VOC absence of TCE in T'CE concentration < Tap Water RBC
analysis L groundwater

Two additional soil
samples (one at ditch  [Fill data gap and assess  [Revised cumulative risk screens

AOC A terminus and one at presence or absence of  demonstrate that site-attributable risks
midpoint of ditch under chemicals are below the SSP thresholds.
concrete)

One additional soil
sample in the ditch
located adjacent to the
AOC

Fill data gap and assess  [Revised cumulative risk screens
presence or absence of  ldemonstrate that site-attributable risks

AOCF
ichemicals are below the SSP thresholds

Upon concurrence from the EPA/VDEQ, the additional field activities with the exception of
activities associated with the RFIs will be conducted and incorporated into the SSP Report prior

to resubmission.




Response to VDEQ Comments Dated 29 March 2005

Received via email on 29 March 2005 '

Radford Army Ammunition Plant, Radford, Virginia

SWMUs 13, 37, 38, 46, 57, 68, 69 and AOCs A, F, & Q
Draft Site Screening Process Report

GENERAL COMMENTS

VDEQ Comment 1

Although a facility-wide ground water study is forthcoming the SSP should discuss the potential
for ground water contamination based on the soil data. Specifically, the significance of SSL data
should be discussed and compared to any historical ground water data that is available.

Army Response : ;
SSP soil investigations at each of the sites were extended to the depth of groundwater and

included an evaluation of potential releases to groundwater through soil sampling,
comparison of chemical data to RBCs, SSLs, etc, and physical soil testing. At SWMUs 38,
68, and 69 and AOCs A, F, and Q, it was concluded that the potential for impact to
groundwater was low based on the SSP screening results (cumulative risk screenings, SSLs,
background comparisons, etc.), and therefore, no further evaluations of the groundwater
migration pathway were proposed for these sites. Additional comparisons of SSLs to
historical groundwater data are not possible for SWMUSs 37, 38, 68, and 69 and AOCs A, F,
and Q given the lack of historical groundwater data proximate to these sites.

The groundwater pathway for SWMU 13 is being evaluated as part of the RCRA permitting
for this active area (hazardous waste management permit with VDEQ). These data will also
be incorporated into facility-wide groundwater study. As discussed in Response to EPA
Comments on the SSP Work Plan dated June 16, 2004 (Comment 1), SSP investigative
activities for SWMU 13 focused on the area between the New River and the earthen berm
that borders the southern portion of the active operational area. The objective of the SSP was
to evaluate soil, sediment, and surface water migration pathways at the perimeter of SWMU
13 rather than groundwater within the active operational area.

One groundwater sample will be collected at SWMUSs 37 and 46 and analyzed for VOCs to
assess the potential migration of TCE to groundwater. The SSP report will be revised to
include an evaluation of the groundwater data (using the SSP process) collected at SWMUs
37 and 46. The SSP Report will also be revised to discuss how the groundwater migration
pathway will be evaluated at SWMU 13 (VDEQ permit, facility-wide groundwater study, and
the proposed RFI) and SWMU 57 (as part of the proposed RFI).

SPECIFIC COMMENTS

VDEQ Comment 2

SWMU 37, 38, AOC Q - PCB’s were detected in all samples that were analyzed for these
compounds. Additional samples are required to better define the impact of PCB’s in this area.
Since SWMU 9 represent the source for the sludge present in the above-referenced units, it




would be helpful to include any available data from that unit in order to present a more complete
conceptual model of potential contaminant sources and pathways. The area drainage results in a
permitted discharge at Outfall #5. Have PCB’s been detected at that location(Note that due to the
fish tissue advisory for this section of the New River VDEQ is interested in any potential source

for PCBs)?

Army Response
Although one PCB (Aroclor 1254) was detected in the samples collected from SWMU 37,

SWMU 38, and AOC Q, the concentration detected for SWMU 37 was below the R-RBC and
when taking background into consideration the site passed the human health cumulative risk
screening. In addition, Aroclor 1254 was not identified as a COPC for AOC Q, which also
passed the human health risk screening. The concentration detected at SWMU 38 ex ceeded
the non-adjusted R-RBC. Due to the detection at SWMU 38, further assessment of this .
SWMU in the form of a focused RFI was recommended as part of RAAP 10. SWM1J 9 is
outside the purview of the facility’s Installation Restoration Program (IRP) due to its
operational history. Since this site was active after 1986, it therefore is ineligible for funding

- from the Army IRP, and thus this site cannot be evaluated as part of this SSP effort. Minimal
data is available regarding SWMU 9 in the RCRA Facility Assessment Report and the
Verification Investigation Report. Analysis of a sludge sample from SWMU 9 resulted in the
classification of the sludge as non-hazardous for toxicity, reactivity, corrosivity, and
ignitability. In addition, stormwater runoff drains internally for SWMU 37, SWMU 38, and
AOC Q. The units are not equipped with overflow wiers; therefore, the runoff from the units
does not discharge into Outfall #5. The concentrations of Aroclor 1254 at the three SSP sites

in question are below the generic Region III SSLs.

SWMU 9 involved the same process and produced the same waste as SWMU 8. See
response to EPA Comment 18.

VDEQ Comment 3

SWMU 57 - Chromium was detected (sample 57SBI1C) well outside the pond boundary. It is not
clear if this sample is related to the SWMU or if it indicates another source. Since the condition
and permeability of the asphalt bottom is not known additional soil samples from beneath the
bottom are required for a complete characterization of the soil. Site specific ground water

investigation will eventually be required at this location.

Army Response
Boring 57SB1 was advanced in the location of the underground pipe that discharged into

SWMU 57. The proposed RFI for SWMU 57 will include additional soil sampling below the
asphalt liner and a site-specific groundwater investi gation.

VDEQ Comment 4

SWMU 69 - Site specific ground water data will eventually be required at this location.

Army Response
SSL exceedances were limited to arsenic, antimony, chromium, manganese, and methylene

chloride. The SSL exceedances of arsenic, chromium, and manganese were below the



facility background point estimate. The.SSP was desi gned to evaluate whether releases of
hazardous constituents occurred at sites and as such, Section 6.1.5 of the SSP guidance
specifies a conservative comparison of MDCs to background point estimates can be used to-
qualitatively assess the data. The SSL exceedance for antimony was limited to one surface
sample for which the intermediate sample was below the generic SSL. The methylene
chloride exceedance was detected at a concentration below the reporting limit and is
considered an artifact of analysis. At this site, it was concluded that the potential for impact
to groundwater was low based on the SSP screening results (cumulative risk screenings,
SSLs, background comparisons, etc.), and therefore, no further evaluations of the
groundwater migration pathway were proposed for these sites.

VDEQ Comment 5

AOC A - The SSP indicated that the stained dirt ditch that was observed at this location was
covered over with concrete. Samples of this stained soil under the concrete are required for a

complete characterization of this area.

Army Response -
Two additional soil samples will be collected from AOC A to address the data gaps identified

by EPA and VDEQ and provide further support for the no further action recommendation.
One sample will be collected at the terminus of the ditch and one at the midpoint of the

concrete ditch below the concrete.

VDEQ Comment 6

AOC F - The drainageway receiving stormwater runoff from this area should also be sampled.

Army Response
One additional soil sample will be collected in the ditch located adjacent to AOC F to address

the data gap identified by the EPA and VDEQ and provide further support for the no further
action recommendation.

SUMMARY OF ACTION ITEMS FOR SSP REVISION

In response to the EPA/VDEQ comments received on the SSP Report (September 2004), the
Army proposes the following revision recommendations to further assess sites as necessary and
/or provide additional support for no further action recommendations:

SSP Site - Proposed RF1

Site Proposed Action |Goal of Action
SWMU 13 Focused RFI Provide further assessment.
WMU Provide further assessment. Due to the proximity of the site to AOC Q)|
S 38 Focused RET SWMU 38 and AOC Q will be assessed as one site.
SWMU 57 Focused RFI Provide further assessment.
Provide further assessment. Due to the proximity of the site to SWMU
AOCQ Focused RFI 38, SWMU 38 and AOC Q will be assessed as one site.




SSP Sites — Proposed Further Action in Support of NFAs

Site Proposed Action Goal of Action hlesults Necessary to Achieve Goal
Collect one groundwater|Assess presence or
SMWU 37 sample for VOC absence of TCE in TCE concentration < Tap Water RBC
analysis groundwater
’ Collect one groundwater|Assess presence or ‘
SWMU 46 sample for VOC absence of TCE in TCE concentration < Tap Water RBC
analysis groundwater

Two additional soil
samples (one at ditch  [Fill data gap and assess  [Revised cumulative risk screens

AOC A terminus and one at presence or absence of  jdemonstrate that site-attributable risks
midpoint of ditch under Ichemicals are below the SSP thresholds.
congcrete)

g:: ?g?ltlgéaéigﬁ Fill data gap and assess  [Revised cumulative risk screens

AOCF plen | ’ presence or absence of  ldemonstrate that site-attributable risks
located adjacent to the .

AOC chemicals are below the SSP thresholds

Upon concurrence from the EPA/VDEQ, the additional field activities with the exception of
activities associated with the RFIs will be conducted and incorporated into the SSP Report prior

to resubmission.




ALLIANT TECHSYSTEMS S

Radford Army Ammunition Plant
Route 114, PO. Box 1

Radford, VA 24143-0100

USA

May 3, 2005

Mr. Robert Thomson

U. S. Environmental Protection Agency
Region II

1650 Arch Street

Philadelphia, PA 19103-2029

Subject: Site Screening Process Report for Solid Waste Management Units 13, 37, 38, 46, 57, 68, 69 and Areas of

Concern A, F, Q

Draft Document, September 2004
Radford Army Ammunition Plant
EPA ID# VA1 210020730

Dear Mr. Thomson:

We request an extension to July 12, 2004 to respond to your March 7, 2005 letter on the subject report. We will include
a response to Mr. Cutler’s letter of March 29, 2005 as his comments are similar. ‘

Please coordinate with and provide any questions or comments to myself at (540) 639-8266, Jerry Redder of my staff
(540) 639-7536 or Jim McKenna, ACO Staff (540) 639-8641.

Sincerely,

\.v‘j" C } . s
C. A. Jakef Eftvironrhental Manager
Alliant Ammunition and Powder Company LLC

c: Russell Fish, P.E., EPA Region III
Jim Cutler
Virginia Department of Environmental Quality
P. O. Box 10009
Richmond, VA 23240-0009

Durwood Willis

Virginia Department of Environmental Quality
P. O, Box 10009

Richmond, VA 23240-0009

E. A Lohman

Virginia Department of Environmental Quality
West Central Regional Office

3019 Peters Creek Road

Roanoke, VA 24019

Tony Perry

U.S. Army Environmental Center

5179 Hoadley Road, Attn: SFIM-AEC-CDN
Aberdeen Proving Ground, MD 21010-5401

05-815-98
_ IMcKenna/JJRedder



Response to USACPPM comments on the SSP Report | Page 1 of 1

McKenna, Jim

From: Druck, Dennis E Mr USACHPPM [dennis.druck@us.army.mil]

Sent:  Thursday, April 14, 2005 6:10 AM

To: ' McKenna, Jim

Cc: Tony Perry (E-mail); Stephen. C. Wood (E-mail); jim spencer (E-mail); Parks Jeffrey N (E-mail)
Subject: RE: Response to USACPPM comments on the SSP Report

Jim, Thanks for the responses. They explain my concerns and | concur with them. Dennis

Sent: Monday, April 11, 2005 9:19 AM

To: Druck, Dennis E Mr USACHPPM

Cc: Tony Perry (E-mail); Stephen. C. Wood (E-mail); jim spencer (E-mail); Parks Jeffrey N (E-mail)
Subject: Response to USACPPM comments on the SSP Report

Dennis, attached file contain the above subject.

Jim Spencer, note | edited the response to the last comment.

<<11 Apr 05 JJM edits RTC CHPPM Comments SSP Report 05.doc>>

Jim McKenna
IMPORTANT NOTE: When replying to this message please cut and paste Jim_McKenna@ATK.com into
the address line. Please do not hit the reply button. Thanks. :

ANQ/NNNK



McKenna, Jim

“rom: McKenna, Jim
ent: Monday, April 11, 2005 8:19 AM
To: USACHPPM Druck (E-mail)
Cc: Tony Perry (E-mail); Stephen. C. Wood (E-mail); jim spencer (E-mail); Parks Jeffrey N (E-
mail)
Subject: Response to USACPPM comments on the SSP Report

Dennis, attached file contain the above subject.

Jim Spencer, note | edited the response to the last comment.

11 Apr 05 JIM edits
RTC CHPPM ...

Jim McKenna ,
IMPORTANT NOTE: When replying to this message please cut and paste Jim_McKenna@ATK.com into the address

line. Please do not hit the reply button. Thanks.




Response to U.S. Army Center for Health Promotion and Preventive Medicine
(CHPPM) Comments

Received via email on 02 February 2005

Radford Army Ammunition Plant, Radford, Virginia
SWMUs 13, 37, 38, 46, 57, 68, 69 and AOCs A, F, & Q
Draft Site Screening Process Report

COMMENTS

CHPPM Comment 1 Page 3-7, Section 3.3.1

Scope of Work

Comment: This paragraph only mentions Steps 1 and 2 and does not include Step 3a.

Recommendation: Suggest including a brief description of Step 3a.

Radford Response

The SSP process (see Appendix B page 6-11 of the SSP Report) focuses on Steps 1 and 2 of
the 8-step ecological risk assessment process for Superfund. A brief description of Step 3a
will be included in the revised SSP submitted to EPA and VDEQ.

CHPPM Comment 2 - Page 4-16, Section 4.7.2.2

Background Concentrations of Metals

Comment: On page 4-6, section 4.5.2 discusses taking both upstream and downstream surface
water and sediment samples. However, this section only gives the results of background:
screening for soil.

Recommendation: A discussion of upstream vs. downstream surface water and sediment sample
results should be included here. '

RFAAP Response

A discussion of upstream vs. downstream surface water and sediment results will be added to
Section 4.5.2 of the revised SSP to be submitted to EPA and VDEQ.

CHPPM Comment 3 - Page 10-6, Section 10.7.1.1

Ecological Site Characterization

Comment: If the description of AOC A as a concrete ditch thatbprecludes the presence of any
habitat is correct, what value is provided by evaluating plants, soil invertebrates and microbial



communities, and terrestrial wildlife (robin, vole, and shrew)?

Recommendation: To retain the technical veracity of the other portions of this report, suggest
removing any quantitative ecological risk screening for this site and simply state the obvious,
namely that concrete ditches are not appropriate for such ecological evaluations.

RFAAP Response

- The EPA and VDEQ have identified data gaps at AOC A with regard to identifying potential
releases/discharges in this area, specifically at the terminus of the concrete where runoff
percolates into the ground (EPA) and stained soil underlying the concrete (VDEQ). Additional
soil sampling is proposed at the terminus of the concrete where runoff would percolate into
surface soil to fill the identified data gaps in the SSP evaluation and associated human health and

ecological risk screening.
CHPPM Comment 4 - Page 12-3, Section 12.3

Recommendations

Comment: Sites 38 and 57 only presented a potential health threat for the hypothetical residential
future use scenario, not the industrial scenario. If the reasonably anticipated future use of Sites 38
and 57 will remain the same as the current use, namely industrial, then why does the report
recommend “further investigation and human health risk assessment” for these sites?

Recommendation: Unless there is some justification that was not given in the report, these two
sites should not be recommended for further investigation. ' :

RFAAP Response

The SSP requires additional action or investigation (i.e., completion of a focused RCRA Facility
Investigation (RFI) with appropriate risk assessments) if the conservative risk screening fails
under the residential scenario. Although the future land use for these sites is expected to be
industrial, the Army is evaluating the residential exposure pathways at these sites (through a .
focused RFI) to assess what the effort would be to obtain clean close out under a future
residential scenario. Clean closeout has potential cost advantages over waste in place close out
(under a future industrial scenario) by eliminating long term costs and allowing for tenant use.



DEPARTMENT OF THE ARMY
US ARMY CENTER FOR HEALTH PROMOTION AND PREVENTIVE MEDICINE
5158 BLACKHAWK ROAD
ABERDEEN PROVING GROUND MD 21010-5403

. | 17 MAR 2005
MCHB-TS-REH

MEMORANDUM FOR Office of Environmental Quality (STMRF-OP-EQ/Mr. Jim McKenna),
Radford Army Ammunition Plant, P.O. Box 2, Radford, VA 24143-0002

SUBJECT: Review of the Draft Site Screening Process Report for Solid Waste Management
Units 13, 37, 38, 46, 57, 68, 69, and Areas of Concern A, F, Q, Radford Army Ammunition
Plant, Virginia, September 2004

1. The U.S. Army Center for Health Promotion and Preventive Medicine reviewed the subject
document on behalf of the Office of The Surgeon General pursuant to Army Regulation 200-1
(Environmental Protection and Enhancement). Thank you for the opportunity to review this
report.

2. Comments are enclosed that recommend text to improve clarity and focus of the subject
document. We are also concerned about the necessity of further study for sites 38 and 57.

3. The document was reviewed by Mr. Dennis Druck, Environmental Health Risk Assessment
Program. He can be reached at DSN 584-2953, commercial (410) 436-2953 or electronic mail
“dennis.druck@us.army.mil”. ‘

FOR THE COMMANDER:

e L

Encl JACK M. HELLER, Ph.D.
' Director, Health Risk Management

CF:

HQDA (DASG-HS-PE) (w/o encl)

IMA, NERO (SFIM-NE-PW-ER) (w/encl)
USACE (CENWO-HX-H) (w/encl)

USAEC (SFIM-AEC-CD/Mr. Tony Perry) (w/encl)

L . P b
Crhg e ‘M*saL RSN L3

J~' . g;’:?f&:’,»’.‘: ¢ R

Readiness thru Health

Printed on @ Recycled Paper



Comments and Recommendations
Review of the Draft Site Screening Process Report for Solid Waste Management Units 13, 37,
38,46, 57, 68, 69, and Areas of Concern A, F, Q, Radford Army Ammunition Plant, Virginia,
September 2004

1. Page 3-7, Section 3.3.1
Scope of Work
Comment: This paragraph only mentions Steps 1 and 2 and does not include Step 3a.
Recommendation: Suggest including a brief description of Step 3a.

2. Page 4-16, Section 4.7.2.2

Background Concentrations of Metals

Comment: On page 4-6, section 4.5.2 discusses taking both upstream and downstream
surface water and sediment samples. However, this section only gives the results of background
screening for soil.

Recommendation: A discussion of upstream vs. downstream surface water and sediment
sample results should be included here.

3. Page 10-6, Section 10.7.1.1

Ecological Site Characterization

Comment: If the description of AOC A as a concrete ditch that precludes the presence of any
habitat is correct, what value is provided by evaluating plants, soil invertebrates and microbial
communities, and terrestrial wildlife (robin, vole, and shrew)?

Recommendation: To retain the technical veracity of the other portions of this report, suggest
removing any quantitative ecological risk screening for this site.and simply state the obvious,
namely that concrete ditches are not approprlate for such ecologmal evaluations.

4. Page 12-3, Section 12.3

Recommendations

Comment: Sites 38 and 57 only presented a potential health threat for the hypothetical
residential future use scenario, not the industrial scenario. If the reasonably anticipated future
use of Sites 38 and 57 will remain the same as the current use, namely industrial, then why does
the report recommend “further investigation and human health risk assessment” for these sites?

- Recommendation: Unless there is some justification that was not given in the report, these
two sites should not be recommended for further investigation.

E_ nel



COMMONWEALTH of VIRGINIA

DEPARTMENT OF ENVIRONMENTAL QUALITY
Street address: 629 East Main Street, Richmond, Virginia 23219

W. Tayloe Murphy, Jr. Mailing address: P.O. Box 10009, Richmond, Virginia 23240 Robert G. Burnley
Secretary of Natural Resources Fax (804) 698-4500 TDD (804) 698-4021 Director
www.deq.state.va.us ' (804) 698-4000

1-800-592-5482
March 29, 2005

Mr. Jim McKenna

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

Radford, Virginia 24143-0100

Re: Draft Site Screening Process Report, Radford Army Ammunition Plant

Dear Mr. McKenna:

The Virginia Department of Environmental Quality(VDEQ) has reviewed the Draft Site
Screening Process Report (SSP) for Radford Army Ammunition Plant and offer the following

comments.

General

Although a facility-wide ground water study is forthcoming the SSP should discuss the potential
for ground water contamination based on the soil data. Specifically, the significance of SSL data
should be discussed and compared to any historical ground water data that is available.

SWMU 37, 38, AOC Q

PCB’s were detected in all samples that were analyzed for these compounds. Additional samples
are required to better define the impact of PCB’s in this area. Since SWMU 9 represent the
source for the sludge present in the above-referenced units, it would be helpful to include any
available data from that unit in order to present a more complete conceptual model of potential
contaminant sources and pathways. The area drainage results in a permitted discharge at Outfall
#5. Have PCB’s been detected at that location(Note that due to the fish tissue advisory for this
section of the New River VDEQ is interested in any potential source for PCBs)?

SWMU 57

Chromium was detected (sample 57SB1C) well outside the pond boundary. It is not clear if this
sample is related to the SWMU or if it indicates another source. Since the condition and
permeability of the asphalt bottom is not known additional soil samples from beneath the bottom



are required for a complete characterization of the soil. Site specific ground water investigation
will eventually be required at this location.

SWMU 69
Site specific ground water data will eventually be required at this location.

AOCA

The SSP indicated that the stained dirt ditch that was observed at this location was covered over
with concrete. Samples of this stained soil under the concrete are required for a complete
characterization of this area.

AOCF

The drainageway receiving stormwater runoff from this area should also be sampled.

Please contact me at (804) 698-4498 if you have any questions or comments regarding the above
site.

Sincerely,

f7 Gtf

James L. Cutler, Jr., CPG
Federal Facilities Project Manager

cc: C.A. Jake, ATK
Robert Thompson, US EPA Region 3
Durwood Willis, DEQ
Norman Auldridge, VDEQ-WCRO



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
REGION 1l
1650 Arch Street
Philadelphia, Pennsylvania 19103-2029

March 7, 2005

In reply
Refer to 3HS13

CERTIFIED MAIL
RETURN RECEIPT REQUESTED

Commander,

Radford Army Ammunition Plant
Attn: SIORF-SE-EQ (Jim McKenna)
P.O. Box 2

Radford, VA 24141-0099

C.A. Jake

Environmental Manager

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

Radford, VA 24141 0100

Re: Radford Army Ammunition Plant, Radford, Virginia
SWMUs 13, 37, 38, 46, 57, 68, 69 and AOCs A, F, & Q
Draft Site Screening Process Report

Dear Mr. McKenna and Ms. Jake:

The U.S. Environmental Protection Agency (EPA) has reviewed the U.S. Army's
(Army’s) September, 2004 draft Site Screening Process Report (SSP Report) for the
investigation of SWMUs 13, 37, 38, 46, 57, 68, 69 and Areas of Concern (AOCs) A, F,
and Q, located at the Radford Army Ammunltlon Plant (RFAAP) Outlined below, please
find EPA’s comments based upon that review:

GENERAL COMMENTS

1. The draft SSP Report does not explain why the potential for groundwater
contamination has not been evaluated for the Solid Waste Management

Units (SWMUs) and Areas of Concern (AOCs) identified. Site related soil
screening levels (SSLs) for migration to groundwater were exceeded at

- SWMUs 13, 37, 46 and 57 for bromodichloromethane, 1,3-dinitrobenzene,
chloroform and trichloroethylene (TCE). It is understood that, based on Work

Plan Addendum No. 16 - Sife Screening Process for Solid Waste



Management Units 13, 37, 38, 46, 57, 68, 69, 75, 76 and Areas of Concern
- A, F and Q, Work Plan Addendum 016 (URS 2003) - the site screening
process is geared toward a screening-level evaluation of constituent
concentrations in soil and that Radford Army Ammunition Plant (RFAAP) is
assessing subsurface flow characteristics and constituent concentrations in
groundwater on a site-wide, holistic basis through the implementation of Area
Groundwater Studies. This approach has been utilized at other Federal
facilities, even to the extent of separating the groundwater and soils into
separate operable units. It has also been utilized in other work plan
addendums for RFAAP (e.g., Work Plan Addendum No. 12). However, the
characterization of individual SWMUs and AOCs (and thus, determination of
future actions) is not complete until the groundwater investigation at each
SWMU or AOC is completed. This facility-wide groundwater investigation
must be comprehensive enough to characterize the groundwater at the
individual SWMUs and AOCs. EPA recognizes the complex nature (karst) of
the groundwater at the site and will consider the groundwater concerns at
individual SWMUs during review of the site-wide groundwater study.
However, it is recommend that the groundwater pathway be evaluated for
SWMUs and AOCs that have groundwater monitoring data (e.g., SWMU 13,
for which extensive quarterly monitoring data are available). In addition,
please revise the draft SSP Report to include a summary discussion of -
groundwater conditions at these SWMUs and AOCs. The investigative
sections of the draft SSP Report should at least discuss how potential
groundwater contaminations at these SWMUs and AOCs will be addressed.

The tables included in the draft SSP Report do not provide definitions for all
data qualifiers used. As examples, Table 4-3 includes a column for
laboratory qualifiers, validation qualifiers and reason codes. However, the
qualifiers used (“E", “N”, “J”, “B”, “t” and “x”) are not defined on the table.
Table 4-8 includes data flags “A” and “J”, however, definitions for “A” and “J”
are not included on the table. Please rewse the draft SSP Report to include
defmltlons for all data qualifiers used.

Several references appear throughout the document to background
concentrations of organic constituents. For example, it is stated on page 5-
21 that, “the MDCs [maximum detected concentration] for COPCs
[constituent of potential concern] detected above background (chromium and
Aroclor 1254) are below their unadjusted R-RBCs [Residential Risk Based
Concentration].” It is further stated on page 10-5 that, “the MDC for the
- COPC detected above background (2,4-DNT) is below the unadjusted R-
RBC.” Constituents that are not naturally-occurring, such as 2,4-DNT and
Aroclor 1254, should not have a background concentration, since their
presence in environmental media implies an anthropogenic impact. In
addition, the Facility-Wide Background Study, Final Document (December
2001) indicates that explosives and organic compounds were used as
background markers to discern potential contamination associated with
selected background sample locations, and background concentrations are
only provided for a select group of metals. Although the draft SSP Report

only provides background data for metals, these statements imply that



background comparisons were made for all detected constituents. Revise
the draft SSP Report to remove all references to background comparisons for
organic constituents.

It is stated in Section 3.2.2, Cumulative Risk Screen, that “if the cumulative HI
[hazard index] for a site is greater than or equal to 0.5 for a target organ, then
a quantitative RA [risk assessment] would be recommended for the site.”
However, with the exception of SWMU 57, it does not appear that quantitative
RAs were conducted (or recommended) for units where the HI was greater
than or equal to 0.5 for one or more target organs. These elevated His were
determined to be the result of exposure to constituents detected at
concentrations less than their site-wide background concentrations, and
these units were recommended for no further action (NFA). Please provide
information to justify the NFA recommendation for units that appear to meet
the criteria for quantitative RA recommendations, as described in Section
3.2.2.

The quantitative estimates of risk and hazard are, in some cases, provided in
up to three significant figures. However, this may imply a greater degree of
certainty in the estimate than actually exists, since the precision of a risk
assessment can be no better than the least certain input parameter.
Therefore, it is usually only appropriate to use one significant figure when
presenting quantitative estimates of risk and hazard. Please consider
revising the level of certainty reported for the quantitative estimates of risk
and hazard.

The ecological site characterization for many of these sites states that the
lack of habitat and the disturbed nature of the site greatly limit its capacity to
support wildlife. This is generally not supported by accompanying text which
states that observations made during site reconnaissance indicate that a
viable herbaceous vegetation community occurs at the site, and there are no
signs of stressed vegetation. This conclusion of the lack of habitat is also not
supported by the pictures of the site, which show viable productive grassland
communities. These types of communities would support valuable habitat for
many different wildlife receptors.

The tables showing the results of food chain modeling (i.e., Tables 4-29
through 4-31 for SWMU 13) show a much smaller list of chemicals than the
list of bioaccumulative chemicals that should be evaluated by food chain
modeling. - An explanation should be provided stating why the other
bioaccumulative chemicals were not evaluated or if they were, why the results
do not appear in the tables.

Tables 4-26, 5-32, 5-33, 5—34, 6-12 and 7-13 contain the preliminary soil
invertebrate risk.characterization for different sites. The direct contact TRVs
listed are from one of three sources. Of the values selected from the EPA
Region Il BTAG screening level document, only one (cyanide) appears to be
correct. Chromium, iron, mercury, nickel and zinc values are inconsistent



from table to table. The purpose of these tables is not clear since essentially
this information is presented in the COPEC Selection tables. Please correct.

SPECIFIC COMMENTS

9.

10.

11.

12.

13.

Section 1.0, Introduction, page 1-1: The first paragraph of this section
states that this Report presents the results and findings of the RCRA
investigations conducted at Radford Army Ammunition Plan (RFAAP) for nine
SWMUs and three AOCs. However, results are presented for seven SWMUs
and three AOCs. Work Plan Addendum No. 16 listed SWMUs 75 (Used Oil
Storage Tank) and SWMU 76 (Oil Tanks) as units not requiring field activities
because either impact was to groundwater only (SWMU 75), which will be
evaluated on a site-wide basis or the unit will be addressed. by another
regulatory mechanism (SWMU 76 State closure). Please revise the draft.
SSP Report to resolve this discrepancy and state that SWMUs 75 and 76
were not investigated for the SSP.

Section 3.2.7, Page 3-4: The background and onsite comparison should be
based on a statistical analysis of comparison of the mean concentration, not
just the UTLs.

Section 3.3.4.1, Page 3-8: presents the approach used to collect and
analyze data for evaluation of ecological risk. The section states that the soil
layer from O to 1 foot below ground surface (bgs) is the most appropriate data
set to assess potential terrestrial exposure. If this is the most appropriate
layer for evaluating ecological risk, it is unclear why soil was collected from 0
to 6 inches bgs for evaluation of ecological risk (Section 2.5.1 on page 2-3.)
In lieu of site specific data pertaining to the depths of the O and A soil
horizons, the EPA BTAG generally recommends the use of soil from 0 to 6
inches and 6 to 24 inches bgs for the evaluation of ecological risk. This issue
should be clarified.

Section 3.3.7.3 states that to evaluate direct toxicity to soil invertebrates and
microbial communities, toxicity reference values were selected. The section
provides references to values other than the EPA BTAG screening values,
including Oak Ridge National Laboratory (ORNL) microbial and earthworm
values, and ORNL preliminary remediation goals. A review of site specific
evaluations indicates that these values were often used instead of the EPA
BTAG screening values. Please note that if the EPA Eco-SSLs or the EPA
BTAG screening values exist, they are to be utilized for the evaluation of
direct toxicity to invertebrates and microbial communities.

Section 3.3.9.2, Page 3-14 discusses the uncertainty with the risk
characterization because the bioavailability of the chemicals of concern is
unknown, and it is assumed that the total concentrations are bioavailable and
toxic. The EPA agrees that this creates uncertainty. In order to begin to
reduce this uncertainty, the EPA has recommended the collection of soil for
pH, organic carbon and grain size. These can be used to more quantitatively




14.

15.

16.

17.

18.

evaluate bioavailability of specific chemicals. While these were measured at
every site, no effort was made at specific sites to evaluate bioavailability on a
site-specific basis.

Section 3.3.9.6, Page 3-15: discusses the uncertainty with the hazard
quotient (HQ) method, and that uncertainty is primarily associated with the
assumption that a HQ greater than 1 is an adequate indicator of the potential
for ecological risk of individual chemicals. EPA agrees that a HQ greater than
one does not necessarily mean there is risk for individual receptors. However,
a HQ greater than one indicates the potential for risk, and, thus, necessitates
the need for additional ecological evaluation to reduce uncertainty.

Section 4.6.1.3, Page 4-8: The lead evaluation for SWMU 13 states that the
results of the IEUBK model for the site indicated a percentage of children
expected to have blood [lead] levels of 10 ug/dL or greater. However, the

- IEUBK model does not actually make such population estimates. Rather, the

model “allows the user to estimate a plausible distribution of blood lead
concentrations centered on a geometric mean blood lead concentration...
From this distribution, the model estimates the probability that a child’s, or
population of children’s, blood lead concentration will exceed a certain level
of concern (typically 10 ug/dL).” Although this distinction does not change the
decision outcome for SWMU 13, and does not require a revision to the draft
SSP Report, the distinction between predicting an outcome and predicting the
probability of an outcome should be made in future reports.

Table 4-27: shows the risk evaluation for invertebrates exposed to sediment.
The table lists freshwater sediment screening values, however, no source of
the values is provided. The sources for the Freshwater Sediment Screening
Values should be provided and listed in the table.

Section 5.1: discusses site background and environmental setting for
SWMUs 37, 38 and AOC Q. On page 5-2, the section states that monitoring
well data indicates that groundwater flow is northwest toward the New River.
Based on this statement, it appears that the migration pathway to the New
River may be complete. The section should state how this migration pathway
will be addressed.

Section 5.7.4.3, Page 5-16: states that “nutrients”, including calcium; were
not considered contaminants of potential concern in the risk screening in
accordance with the Site Screening Process and Master Work Plan.
However, because these sites specifically received calcium sulfate sludge,
calcium and sulfate are considered COPCs given the operational history of
the sites. Additionally, the concentrations of calcium are extremely elevated
(i.e., 106,000 mg/kg at SWMU 37) in the soil, and the potential risk from this
elevated calcium should be evaluated. “Nutrients” can be toxic at high
enough concentrations. The potential risk from elevated sulfate
concentrations in soil should also be evaluated. Until this issue is addressed,
EPA does not support the conclusion of no further action.




19.

20.

21.

22.

23.

Section 5.7.5.1, Page 5-18: states that in the refined food chain model for
SWMU 37, SWMU 38 and AOC Q, a realistic area use factor (AUF) was
calculated as the ratio of the size of each of the site areas to the average
home range of the receptor. Based on information presented in Appendix I,
food chain risk was evaluated for each site separately by calculating a site-
specific AUF. Because these three sites are in close proximity to each other,
it would be more appropriate to calculate an AUF based on the total area of
the three sites together, and evaluate food chain risk from the three sites
collectively. SWMU 9 should also be considered in this evaluation.
Otherwise, the cumulative risk from these sites would be underestimated.
Until this issue is addressed, EPA does not support the conclusion of no
further action for these sites.

Table 5-39: provides the results of the preliminary and refined ecological risk
characterization for SWMU 38. The maximum surface soil concentration for
chromium is listed as 114 mg/kg. This is actually the maximum detected
concentration for SWMU 37. The maximum detected concentration of
chromium at SWMU 38 is actually 82 mg/kg. Please correct in the draft SSP
Report.

Section 7.7.5, Page 7-10: states that the maximum surface soil
concentrations for aluminum, antimony, cadmium, chromium, iron, lead,
manganese, zinc and cyanide in surface soil exceed their respective direct
contact toxicity reference values at SWMU 57 and therefore, may pose risk to
soil invertebrates and microbes. Only aluminum was below the background
concentration. The last paragraph of this section states that based on the
ecological risk screening results, there is adequate information to conclude
that ecological risk is negligible at SWMU 57. This conclusion is not
supported based on the exceedances of metals in surface soil. Based on this
information, the no further action for ecological risk recommended in Section
7.9 on page 7-11 is not supported.

Section 8.7.1.1, Page 8-7: states that observations made during site
reconnaissance indicate that a viable community of transitional vegetation
occurs at SWMU 68, and there were no signs of vegetative stress. This is not
supported by the photograph on page 8-1 which shows large areas of dead
or sparse vegetation. This issue should be clarified in the draft SSP Report.

Section 9.7.2, Page 9-8: states that SWMU 69 is comprised exclusively of
terrestrial habitat, and soil represents the only exposure media to ecological
receptors. This is not supported by Section 9.2 on page 9-1 which states that
the supernatant from SWMU 69 was discharged to a perennial stream that
flows to the New River, and Section 9.3.4 on page 9-3 which states that the
New River and Tributaries Study conducted in 1997 found ten metals in
excess of EPA BTAG screening values in sediment collected from the
perennial stream downgradient of SWMU 69. EPA recommends that this
perennial stream be evaluated for potential ecological risk. EPA does not
agree with the no further action recommendation in Section 9.9 until this
migration pathway is evaluated.




24.  Section 10.1, Page 10-1: states that Area of Concern A consists of a
concrete-lined ditch that collected runoff from the Nitrocellulose A-Line. The
section states that runoff appears to flow northward along the ditch and
percolate into the soil at the terminus of the concrete swale. However,
Section 10.5 on page 10-2 states that as part of the SSP, three samples were
collected adjacent to the swale. Based on the photograph on page 10-1,
these appear to be upgradient of the swale. It is unclear why soil samples
were not collected at the terminus of the concrete where runoff percolated
into the ground. EPA believes that this represents a data gap. Because of -
this data gap, the no further action recommendation provided in Section 10.9
is not supported.

25. Section 11.7.2, Page 11-6: states that Area of Concern F is comprised
exclusively of terrestrial habitat, and soil represents the only exposure media -
to ecological receptors. This is not supported by Section 11.1 on page 11-1
which states that the runoff from AOC F flows northwest across the site
toward a well-defined drainageway that flows west eventually discharging into
the New River. Section 11.5 on page 11-2 states that samples were only
collected within the gravel area. Despite the proximity of the ditch (Figure 11-
1), no samples have been collected from this drainageway. An explanation
should be provided stating why this drainageway has not been sampled.
Until this issue is addressed, EPA does not agree with the no further action
recommendation provided in Section 11.9.

26.  Appendix F — Site-specific SSLs for Groundwater: EPA recommends that
a risk-based tap water concentration be used in the calculations of the SSLs, .
not the MCL. The MCL might not be protective enough, especially when
multiple contaminants are present in the soil. Additionally, the MCL is an
ARAR not a risk-based clean-up goal (PRG), and not necessarily wholly
derived from a risk-based perspective.

27. Table 1-22 in Appendix | provides wildlife receptor profiles for the different
receptors evaluated in the preliminary ecological effects evaluation. In the
Refinement Assessment section of table, the body weights for the American
robin and the short-tailed shrew should actually be 0.08 and 0.022 kg wet
weight, instead of 0.8 and 0.22 kg. The food chain models should be
reviewed to ensure that the appropriate values are considered. References
should also be provided for the home range values and large and small area
use factors shown in the table. :

This concludes EPA’s review of the Army’s September, 2004 draft SSP Report
for the investigation of SWMUs 13, 37, 38, 46, 57, 68, 69 and AOCs A, F, and Q,
located at the RFAAP. The referenced draft SSP Report is disapproved by EPA in its
current form, and must be revised to reflect the comments above. Per Part II, Section
E.4.e. of the EPA RCRA Corrective Action Permit, the Army is required to revise the
draft document and submit a revised draft copy to EPA for review within 60 days of the
receipt of EPA comments on the draft document. Part |, Section E.4.f. of the Permit



allows for an additional 20 days for issuing the revised draft document to EPA, provided

that timely notice is given, i.e. within 10 days. Additional time extensions can be
requested under Part ll, Section F. of the permit.

If you have any questions, please call me at 215-814-3357.

Sincerely,

Robert Thomson, PE, REM
Federal Facilities Branch

cc: Russell Fish, EPA
Leslie Romanchik, VDEQ-RCRA
James Cutler, VDEQ-CERCLA
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EXECUTIVE SUMMARY

URS Group, Inc. (URS) conducted a Resource Conservation and Recovery Act (RCRA) Site Screening
Process (SSP) at the Radford Army Ammunition Plant (RFAAP) for seven Solid Waste Management
Units (SWMUs) and three Areas of Concern (AOCs). The SSP was performed in accordance with the
U.S. Environmental Protection Agency (USEPA) Region 11l and Virginia Department of Environmental
Quality (VDEQ)-approved Master Work Plan (MWP) Addendum 016 (URS 2003a) and the requirements
set forth in the 2000 RCRA permit for RFAAP (USEPA, 2000a).

The SSP was designed to assess: whether releases of hazardous substances, pollutants, contaminants,
hazardous wastes, or hazardous constituents have occurred to the environment at the sites 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 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.

The following 10 sites were evaluated for the SSP:

Site Description

SWMU 13 Waste Propellant Burning Ground
SWMU 37 CaSO, Drying Bed
SWMU 38 CaSO, Drying Bed

AOCQ CaSO, Treatment Disposal Area
SWMU 46 Propellant Burial Area
SWMU 57 Pond by Buildings 4931 & 4928
SWMU 68 Chromic Acid Treatment Tanks

SWMU 69  Pond by Chromic Acid Treatment Tanks
AOC A Nitrocellulose Rainwater Ditch
AOCF Former Drum Storage Area

Human health risk screening was conducted for each the 10 sites and metals were the primary chemicals
of potential concern (COPCs). Background levels of metals were the risk and hazard drivers for each of
the sites except for SWMU 13 (lead), SWMU 38 (PCBs), and SWMU 57 (antimony cadmium, chromium,
iron, and manganese). With the exception of AOC A, each of the sites passed the industrial risk
screenings. Six sites were considered to pass the human health risk screening process including: SWMU
37, SWMU 46, SWMU 68, SWMU 69, AOC F, and AOC Q. Four sites were considered to fail the
human health risk screening including: SWMU 13 (lead), SWMU 38 (PCBs), SWMU 57 (metals), and
Area A (metals and explosives).

ES-1 Radford Army Ammunition Plant
SSP Report
Final



Ecological risk screening was conducted for each of the 10 sites. Metals and cyanide were the primary
constituents of potential ecological concern (COPECs). Each of the sites required a refined exposure
assessment and risk characterization due to COPEC maximum detected concentrations (MDCs) above no
observable adverse effects levels (NOAEL) and lowest observable adverse effects levels (LOAELS).
Excluding SWMU 13 terrestrial soil for which a refined risk characterization was not completed due to
due to lead levels in soil and the results of the human health lead screening.

The results of the preliminary invertebrate direct contact and refined wildlife ingestion risk
characterization at each of the sites indicated there is adequate information to conclude that ecological
risks are negligible at SWMUs 46, 68, 69, and AOC F, and therefore, there is no need for further action at
these SSP sites on the basis of ecological risk.

Based on the results of the SSP evaluations: NFA is recommended for SWMU 46, SWMU 68, SWMU
69, and AOC F. Further investigation and completion of RFIs are recommended at SWMUs 37, 38, and
AOC Q (metals, pesticides, PCBs, and VOCs), SWMU 57 (metals and VOCs); and AOC A (metals,
pesticides, PCBs, and explosives).

Further investigation and risk assessment is recommended for lead in soil at locations south of the current
operational area of SWMU 13 (i.e., between the earthen berm and the New River) and lead for sediment
in the New River (ecological).
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EPC...cccceveie Exposure Point Concentration

EPIC.............. Environmental Photographic Interpretation Center

ERA ..o Ecological Risk Assessment

ERAGS .......... Ecological Risk Assessment Guidance for Superfund
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LIST OF ABBREVIATIONS AND ACRONYMS
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LCSO ................

Environmental Restoration Information System
Former Lead Furnace Area

Silty Gravel

Gravel with Silt

Global Positioning System

Null Hypothesis
Cyclo-1,3,5,7-tetramethylene 2,4,6,8-tetranitramine; Octogen
Horseshoe Area

Health-Based Number

Health Effects Assessment Summary Tables
Human Health Risk Assessment

Human Health Risk Screening

Hazard Index

Hazard Quotient

Health and Safety Plan

Health and Safety Plan Addendum
Industrial Risk-Based Concentration
Investigation-Derived Material
Integrated Exposure Uptake Biokinetic
Integrated Risk Information System
Lifetime Average Daily Dose

Lethal Concentration to 50% of the test population
Lowest Observable Adverse Effect Level
Molar Concentration

Maximum Contaminant Level

Maximum Detected Concentration
Method Detection Limit

Microgram Per Deciliter

Milligrams Per Kilogram

Microgram Per Kilogram

Milligrams Per Liter

Microgram Per Liter

Elastic Silt

Master Health and Safety Plan

Sandy Silt

Main Manufacturing Area

Manganese

Master Quality Assurance Plan

Mass Spectrometer

Matrix Spike/Matrix Spike Duplicate
Mean Sea Level
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LIST OF ABBREVIATIONS AND ACRONYMS

(CONTINUED)
NCEA............. National Center for Environmental Assessment
NEPA............. National Environmental Policy Act
NFA ... No Further Action
NOAA............ National Oceanic and Atmospheric Administration
NOAEL........... No Observable Adverse Effect Level
NRU......cocoe.. New River Unit
NSV ..o, No Screening Value
OCDD............. Octachlorodibenzo-p-dioxin
OCDF.............. Octachlorodibenzofuran
ORNL ............. Oak Ridge National Laboratory
PAH ............... Polynuclear Aromatic Hydrocarbon
PCB.....cccoeee. Polychlorinated Biphenyl
PCDD.............. Polychlorinated Dibenzo-p-dioxin
PCDF ............. Polychlorinated Dibenzofuran
PCE...ccoovnn. Tetrachloroethene
PEF.....ccoene. Particulate Emission Factor
PID...coovrrn. Photoionization Detector
o[0T/« [P Parts Per Trillion
PA/KY oo Picogram Per Kilogram
[0]0] oI Parts Per Billion
PPE.....cccoonunnnn Personal Protective Equipment
PPM e Parts Per Million
PRG................. Preliminary Remediation Goal
QAo Quality Assurance
QA/QC............ Quality Assurance / Quality Control
QAP ..o, Quality Assurance Plan
QAPA............. Quiality Assurance Plan Addendum
QC..coeeveree Quality Control
R-RBC ............ Residential Risk-Based Concentration
RA ..o, Risk Assessment
RAGS............ Risk Assessment Guidance for Superfund
RAIS ............... Risk Assessment Information System
RBC ..o Risk-Based Concentration
RCRA.............. Resource Conservation and Recovery Act
RDA......cc..... Recommended Daily Allowance
RDX...ocovvvin. Cyclonite, hexogen, T4, cyclo-1,3,5,-trimethylene-2,4,6,-trinitramine; hexahydro-1,3,5-
trinitro-S-triazine hexahydro-1,3,5-trinitro-S-triazine
RFA.....ccoie, RCRA Facility Assessment
RfC..ccooovee Risk Reference Concentration
RfD...ccovve. Risk Reference Dose
RFAAP............ Radford Army Ammunition Plant
RFI ..o, RCRA Facility Investigation
RL o Reporting Limit
RME............... Reasonable Maximum Exposure
RTE....ccoee. Rare, Threatened, or Endangered
RTEC............. Registry of Toxic Effects Concentrations
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LIST OF ABBREVIATIONS AND ACRONYMS
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Shoi Antimony
SCaviie Clayey Sand
SLERA............ Screening Level Ecological Risk Assessment
SM..iiienn, Silty Sand
SMDP.............. Scientific/Management Decision Point
SOP....covee. Standard Operating Procedure
SP i Poorly Sorted Sand with Variable Gravel
SSSSL............ Site-Specific Soil Screening Level
SSA Site Screening Area
SSL.iiiiiiie Soil Screening Level
SSP., Site Screening Process
SVOC.............. Semi-Volatile Organic Compound
SWMU............ Solid Waste Management Unit
TAL....ooveve Target Analyte List
TCDD.............. Tetrachlorodibenzo-p-dioxin
TCDF .............. Tetrachlorodibenzofuran
TCE...ccovee. Trichloroethene
TCL .o, Target Compound List
TCLP............... Toxicity Characteristic Leaching Procedure
TEF i, Toxicity Equivalence Factor
TEQ..ccccovvven. Toxicity Equivalent
TIC .o Tentatively Identified Compound
TNT .o, Trinitrotoluene
TOC ..o Total Organic Carbon
TOX oo, Total Organic Halogen
TPH...ccoovr. Total Petroleum Hydrocarbons
TRV oo Toxicity Reference Value
T-RBC............. Tap Water Risk-Based Concentration
TSV ., Toxicity Screening Value
UCL .o Upper Confidence Limit
URS...ccvivviies URS Group, Inc.
USCS .............. Unified Soil Classification System
USACE ........... United States Army Corps of Engineers

USACHPPM...United States Army Center for Health Promotion and Preventative Medicine
USAEHA ........ United States Army Environmental Hygiene Agency

USEPA............ United States Environmental Protection Agency
UST..cooviee Underground Storage Tank
UTL.cooriieen Upper Tolerance Limit
VDEQ ...cccoeu. Virginia Department of Environmental Quality
AV Verification Investigation
VOC.....ooveee Volatile Organic Compound
VSl Visual Site Inspection
VPDES............ Virginia Pollutant Discharge Elimination System
WPA......cccce.. Work Plan Addendum
XRF...cooovie X-ray Fluorescence
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1.0 INTRODUCTION

This Site Screening Process (SSP) report presents the results and findings of the Resource Conservation
and Recovery Act (RCRA) investigations conducted at the Radford Army Ammunition Plant (RFAAP)
for seven Solid Waste Management Units (SWMUSs) and three Areas of Concern (AOCs). The project
sites are located in the Main Manufacturing Area (MMA) (three SWMUSs and three AOCs) and
Horseshoe Area (HSA) (four SWMUs) at RFAAP in Radford, Virginia (Figure 1-1). The SSP originally
included two additional units, SWMU 75 (Used Qil Storage Tank) and SWMU 76 (Oil Tanks), but during
the preliminary desktop investigation it was determined that these units did not require field activities
because the units were addressed and closed by the Virginia Department of Environmental Quality.

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 DACA31-00-D-0011, Delivery Order No. 0046.

URS performed the SSP in accordance with the Master Work Plan (MWP) developed for RFAAP and
Work Plan Addendum (WPA) 016 to the MWP, 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 111 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 SSPSITES
The 10 sites evaluated for the SSP are identified below and on Figure 1-1.

SSP Sites
Site Location Description
AOC A MMA Nitrocellulose Rainwater
Ditch
AOC F MMA Former Drum Storage Area
AOCQ MMA CaSO, Treatment Disposal
Area
SWMU 13 HSA Waste Propellant Burning
Ground
SWMU 37 MMA CaS0,Drying Bed
SWMU 38 MMA CaSO, Drying Bed
SWMU 46 MMA Propellant Burial Area
SWMU 57 HSA Pond by Buildings 4931 &
4928
SWMU 68 HSA Chromic Acid Treatment
Tanks
SWMU 69 HSA Pond by Chromic Acid
Treatment Tanks
1-1 Radford Army Ammunition Plant
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12 PURPOSE
The SSP is designed to assess:

e Whether releases of hazardous substances, pollutants, contaminants, hazardous wastes, or hazardous
constituents have occurred to the environment at the sites evaluated;

e Whether further investigation (i.e., risk assessment or RCRA Facility Investigation (RFI)); or

e Whether no further action (NFA) at a site is appropriate.

1.3 REPORT ORGANIZATION

Section 2 outlines the tasks completed for the SSP. SSP risk screening procedures and assumptions used
in the site-specific evaluations are presented in Section 3. Historical data, SSP data, and data evaluation
components for each SWMU and AOC assessed in the SSP are included in individual sections (Sections 4
through 11) with the exception of SWMU 37, SWMU 38, and AOC Q that are included in a single section
(Section 5) because of the sites proximity and historical use.

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.
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2.0 SSP INVESTIGATION PROGRAM
The SSP consisted of the following steps (USEPA 2001a):

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

e 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 10 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/wastes to the environment.

The audit evaluated 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. The desktop audits and site visits were conducted from 30 July
through 2 August 2002.

2.2 SSP WORK PLAN

WPA 016 was finalized in August 2003. 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 the 10 SSP sites based on this information.

2.3 SAMPLING AND ANALYSIS

Thirty-six surface soil samples, 71 subsurface soil samples, 2 sediment samples (SWMU 13), 2 surface-
water samples (SWMU 13) were collected for chemical analysis and twenty soil samples were collected
for physical soil testing during the September-October 2003 SSP sampling activities at the 10 sites (Table
2-1). A groundwater sample was collected at SWMU 46 and AOC F in November 2006 from monitoring
wells 46MW1 and FMW1, which were installed for the SSP in April 2006. Field work was performed in
accordance with WPA 016 except for work plan deviations described in the SSP field activities section
for each site (Sections 4 through 11).

Soil, sediment, and surface water samples were analyzed for the following parameters:

e Target Compound List (TCL) volatile organic compounds (VOCs) by SW-846 Method
8260B;

o TCL semi-volatile organic compounds (SVOCs) by SW-846 Method 8270C;
e Polynuclear aromatic hydrocarbons (PAHs) by SW-846 Method 8310;
e Explosives (including nitroglycerin and PETN) by SW-846 Methods 8330 and 8332;
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e Target Analyte List (TAL) inorganics by SW-846 Methods 6010B and 7470A
(aqueous)/7471A (solid);

e TCL pesticides and polychlorinated biphenyls (PCBs) by SW-846 Methods 8081A and 8082
(one surface soil sample per site);

e TCL chlorinated herbicides by SW-846 Method 8151A (one surface soil sample per site);
e TCL dioxin/furans by SW-846 Method 8290 (one surface soil sample at SWMU 13); and
e Perchlorate by USEPA Method 314.0 (two surface water samples at SWMU 13).

Groundwater samples were analyzed for the following parameters:

e Trichloroethene (TCE), tetrachloroethene (PCE) and related degradation products cis-1,2-
dichloroethene, trans-1,2-dichloroethene, and vinyl chloride) by SW-846 Method 8260B
(SWMU 46);

e  Chromium by SW-846 Method 6020A (AOC F); and

e Pesticides by SW-846 Method 8081A (AOC F).
Physical soil samples were analyzed for the following parameters:

e Grain-size analysis (ASTM D 422-98a);

o Water content (ASTM D 2216-98el);

e Total organic content (ASTM D 2974-00a);
e pH (ASTM D 4972-01);

e Soil bulk density (ASTM D 4253-00b); and
e Soil porosity (ASTM D 854-00c).

Selected physical soil samples were also analyzed for the following parameters:
o Atterberg Limits (ASTM D 4318-00d);

e Hydrometer analysis (ASTM D 4318-00d); and

e Hydraulic conductivity (ASTM D 5084-00e1-2000e).

2.3.1 Soil Sampling

Three soil samples were collected from each soil boring location for chemical analysis (except for 13SB8,
57SB4, and ASB5 where two samples were collected) including:

e Asurface sample (“A” sample);
e An intermediate depth sample (“B” sample); and

e A termination depth sample (“C” sample) typically collected at the depth immediately above
refusal or above encountered groundwater.

The specific field investigation program for each SSP site is discussed within its results section (Sections
4 through 11).

2-2 Radford Army Ammunition Plant
SSP Report
Final



2.3.2 Surface Water and Sediment Sampling

Two pairs of surface water and sediment samples (13SD2/13SW2 and 13SD3/13SW3) were collected
from the New River at SWMU 13. Total and dissolved sample fractions were collected for the surface
water samples for some TAL inorganics analyses. Additional information for the surface water/sediment
sampling program at SWMU 13 is presented in Section 4.

2.3.3 Groundwater Sampling

One groundwater sample was collected from monitoring well 46MW1 at SWMU 46. A second
groundwater sample was collected from monitoring well FMW1 at AOC F. Additional information for
the groundwater sampling is included in Sections 4 (SWMU 46) and 11 (AOC F).

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 016 (URS 2003a), as approved by USEPA
Region 111 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 (DQOs) established and approved for the SSP. The
data were evaluated for each of the DQO indicators as presented in Appendix A. Qualified data did not
impact the data quality of the SSP, except as outlined in Appendix A and in data validation reports
provided in Appendix K. Each data validation report includes the laboratory analytical data sheets with
the validation flagging and notes.

2.5 INVESTIGATION METHODOLOGY

25.1 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 and as described in
Section 5.2.9 of the MWP (URS 2003b). Soil sampling procedures for analysis of VOCs followed MWP
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
or center of the sample with a decontaminated stainless steel knife or trowel and inserting the PID probe.
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).
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2.5.2  Soil Borings

Five borings at SWMU 13 (13SB8, 13SB9, 13SB10, 13SB11, and 13SB12), two borings at SWMU 38
(38SB1 and 38SB2), one boring at SWMU 57 (57SB4), and one boring at Area A (ASB5) were advanced
via hand auger to collect subsurface 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.

The remaining subsurface samples were collected from soil borings advanced using a tractor-mounted
direct push rig (Geoprobe®). This rig was equipped with 1.25-inch diameter push rods, 4-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.

2.5.3 Sediment Sampling

Sediment samples were collected by the scoop method as outlined in SOP 30.4 included in Appendix C
and as described in Section 5.4 of the MWP (URS 2003b). Sediment samples were field screened for
VOCs using a PID.

2.5.4 Surface Water Sampling

Surface water samples were collected by submerging and directly filling the sample containers as outlined
in SOP 30.1 included in Appendix C and as described in Section 5.3.1 of the MWP (URS 2003b). Total
and dissolved fractions of TAL inorganics were collected for each surface water sample. Sample
filtration for the dissolved fraction was performed immediately after sample collection using a peristaltic
pump and 0.45- micron in-line filter following the procedures outlined in Section 3.5 of SOP 30.1.

2.5.5 Monitoring Well and Groundwater Sampling

On April 18 and 19, 2006, two-inch diameter monitoring wells were installed at SWMU 46 (46MW1) and
AOC F (FMW1) to evaluate potential releases to groundwater at these sites. Monitoring well borings
were advanced using 4 1/4-inch hollow stem augers in the soil overburden and a 4-inch air rotary bit in
bedrock. Drilling, well installation, and well development procedures followed SOPs 20.1 and 20.2
included in Appendix C. Monitoring well boring logs and construction diagrams for 46MW!1 (installed to
32 ft bgs) and FMW!1 (installed to 55 ft bgs) are included in Appendix D.

On November 28 and 29, 2006, groundwater samples were collected from 46MW1 and FMW1 using a
submersible pump and the low-flow purge and sampling method as outlined in SOP 30.2 included in
Appendix C.

2.5.6 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
accuracy, and elevation position with 1.5 to 2.0 times horizontal accuracy. Sample location maps are
contained in individual site sections.
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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 1929.

2.5.7 Management of Investigation-Derived Material

Investigation-derived materials (IDM) management activities were conducted consistent with the
procedures outlined in WPA 016 (URS 2003a). IDM management was documented in the field logbook
and conducted as described below.

2.5.7.1 Accumulation

IDM accumulated during field sampling activities included the following materials and containers:

Initial Investigation

e Soil cuttings — one 55-gallon drum;

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

e Decontamination water — two 55-gallon drums.

Additional Investigation

e Soil cuttings — six 55-gallon drums; and

o Decontamination and purge water water — three 55-gallon drums.

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

2.5.7.2 Material Characterization

Separate IDM characterization samples were collected for the soil cuttings 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 K)

2.5.7.3 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 cuttings and PPE to the First Piedmont
Landfill on Clark Mill Road, Ringold, Virginia.

2.5.7.4 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.

2-5 Radford Army Ammunition Plant
SSP Report
Final



THIS PAGE LEFT INTENTIONALLY BLANK

2-6 Radford Army Ammunition Plant
SSP Report
Final



Table 2-1
Summary of Sample Analyses

SSP Report
Radford Army Ammunition Plant, Radford, Virginia

Physical Analysis

T300-780S A WLSY
A1A1dNPU0D d1jNeJpAH

1800-2€620 INLSY
Ausua@ ing

20-¥580 INLSY
Aneao oyioads

00-7,62A INLSVY
uau0) duebio

T0-2.6vA INLSVY
Hd

(2002)€9-22ra NLSY
1918WO0IpAH

(2002)€9-22yA WLSY
9zIS ulelds

00-8TEXA NLSY
sHwi Bisgueny

86-9T¢2¢Ad NLSY
JUBIUOD BTN

UOITeIISSE|D SOSN

Chemical Analysis

18}14 Juled 95606 POYIBIN 9¥8-MS

puewsaq usbAXQ [ealwsyd
0T¥ POYISIN 9%8-MS

ISIT1IN4 47101

(sap1o1gIeH pareuolyDd 191)
TST8 POUIBIAl 978-MS

(syea01yiad)
0'7TE POYISIN 9¥8-MS

(3p1ueho Buipnjour sfeIsIN TV L)
0T06/VTLYL/90T09 POUIBIN 978-MS

(sueangysurxoig 191)
0628 POYIBIl 978-MS

(saniso1dx3)
ZEEB/0EES SPOUIBIN 978-MS

(sg0d 101)
2808 POYISIAl 978-M\S

(sapronsed 101)
V1808 POYIBIN 98-S

(SHVd)
0TE8 POYIBIN 9¥8-MS

(sDOAS T10L)
20428 POYISIN 9¥8-MS

(sDO0A101)
€098 POUIBIN 978-MS

X
X
X
X
X
X
X

Depth (ft bgs)

0-0.5 (0.5-1 for VOCs)
0-0.5 (0.5-1 for VOCs)
0-0.5 (0.5-1 for VOCs)
0-0.5 (0.5-1 for VOCs)
0-0.5 (0.5-1 for VOCs)
0-0.5 (0.5-1 for VOCs)
0-0.5 (0.5-1 for VOCs)

5-6
3.5-3.7

15-2
2.5-3
2-3
4.5-5

2-3
2-3

10-12

12.7

3.5-4
4.5-4.8

8-8.5

3.5-4

Sample ID

SWMU 13

Surface Soil

13SB7A
13SB8A

13SB9A MS/MSD

SBD-9

13SB10A

13SB11A

13SB12A

Intermediate

Subsurface Soil

13SB7B
13SB8B
13SB9B

13sB10B
13SB10

13sB11B

13sB12B
SBD-8

Termination

Subsurface Soil

13SB7C MS/MSD

13sB7

13SB9C

13sB10C

13sB11C

13sB12C
Surface Water

13SW2 MS/MSD

13sw3

SWD-1
Sediment

13SD2 MS/MSD

13SD3

SDD-1

Radford Army Ammunition Plant

SSP Report



Table 2-1
Summary of Sample Analyses

SSP Report
Radford Army Ammunition Plant, Radford, Virginia

Physical Analysis

T2300-780S A WLSY
A1A1dNPU0D d1jNeJpAH

1800-2€620 INLSY
Ausua@ Ying

20-¥580 N LSV
Aneao oy1oads

00-7.62A INLSVY
uau0) d1uebio

T0-2.6vA INLSV
Hd

(2002)€9-22ra NLSY
12918WO0IpAH

(2002)€9-22yA WLSY
9zIS ulels

00-8TEXA NLSY
sHwi Bisgueny

86-9T¢2¢Ad NLSY
JUBIUOD BTN

UOITeIISSE|D SOSN

Chemical Analysis

18}14 Juled 95606 POYIBIN 9¥8-MS

puewsaq usbAXQ [eaiwsyd
0T¥ POYISIN 9%8-MS

IS4 47101

(sap1o1gIaH pareuLolyd 191)
TST8 POUIBIAl 978-MS

(syea01y4ad)
0'7TE POYISIN 9¥8-MS

(3p1ueko Buipnjour sjeIsIN TV L)
0T06/VTLYL/90T09 POUIBIA 978-MS

(sueangysurxoig 191)
0628 POYIBIl 978-MS

(saniso1dx3)
ZEEB/0EES SPOUIBIN 978-MS

(sg0d 101)
2808 POYISIAl 978-M\S

(sapronsed 101)
V1808 POYIBIN 98-S

(SHVd)
0TE8 POYIBIN 98-MS

(sDOAS T101)
20428 POYISIN 9¥8-MS

(sDO0A101)
€098 POUIBIN 978-MS

X
X
X
X
X
X
X

X
X

Depth (ft bgs)

0-0.5 (0.5-1 for VOCs)
0-0.5 (0.5-1 for VOCs)
0-0.5 (0.5-1 for VOCs)
0-0.5 (0.5-1 for VOCs)
0-0.5 (0.5-1 for VOCs)
0-0.5 (0.5-1 for VOCs)
0-0.5 (0.5-1 for VOCs)
0-0.5 (0.5-1 for VOCs)
0-0.5 (0.5-1 for VOCs)
0-0.5 (0.5-1 for VOCs)

6-6.5
14-16

10-12

10-12
35

10-12
10-12

9.5-10

10-12
10-12

10-12

18-20
15.5-16

18-20

22-24

7-7.5
15.5

18-20

Sample ID
SWMU 37, SWMU
38,and AOC Q

Surface Soil

37SB1A

37SB2A MS/MSD

37SB3A
38SBIA
38SB2A
38SB3A
QSBIA
SBD-3

QSB2A
QSB3A

Intermediate

Subsurface Soil

37SB1

37SB1B
37SB2B

37SB3B MS/MSD

38SB1B
38SB2B
SBD-4

38SB3B
QsB1

QSBIB
QSB2B
QSB3B

Termination

Subsurface Soil

37SB1C
37SB2

37SB2C
37SB3C
38SB1

38SB1C
38SB2

38SB2C
38SB3C
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8-10
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10-12
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SWMU 37, SWMU
38,and AOC Q
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Subsurface Soil
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QSB3C
SWMU 46

Surface Soil

46SB1A
46SB2A

Intermediate

Subsurface Soil

46SB1B
465B2

465B2B

Termination

Subsurface Soil
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46SB1

46SB2C

SBD-2
Groundwater

46MW1 MS/MSD

DUP-1
SWMU 57

Surface Soil
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57SB2A
57SB3A
SBD-6

57SB4A
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Subsurface Soil
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Termination

Subsurface Soil
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SWMU 68
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68SB2A MS/MSD
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Intermediate

Subsurface Soil
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68SB2B

68SB3

68SB3B

Termination

Subsurface Soil
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68SB2
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SBD-5

68SB3C
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0-0.5 (0.5-1 for VOCs)
0-0.5 (0.5-1 for VOCs)

5-6
45

5-6
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14-15
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0-0.5 (0.5-1 for VOCs)
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14-16
6-8
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SWMU 69

Surface Soil

69SB1A
69SB2A
69SB3A
SBD-7

Intermediate

Subsurface Soil
69SB1B

69SB2B

69SB3B

69SB3

Termination

Subsurface Soil

69SB1

69SB1C
69SB2C
69SB3C

Area of Concern A

Surface Soil
ASB1A
ASB2A
ASB3A
ASB4A

DUP-1
ASB5A

Intermediate

Subsurface Soil

ASB1B
AsSB2B

SBD-10
AsSB2

ASB3B
ASB4B
ASBS5B
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Summary of Sample Analyses
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18.5-19

12-13
14-155

10-11

Sample ID
Area of Concern A
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Termination

Subsurface Soil

AsSB1

ASB1C

ASB2C MS/MSD
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ASBAC

Area of Concern F

Surface Soil
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Intermediate

Subsurface Soil

FSB1B
FSB2

FSB2B
SBD-1

FSB3B
FSB4B

Termination

Subsurface Soil

FSB1C
FSB1
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FSB3C

FSB4C
Groundwater

FMW1 MS/MSD

DUP-2
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Table 2-1
Summary of Sample Analyses
SSP Report
Radford Army Ammunition Plant, Radford, Virginia
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3.0 SSP DATA EVALUATION AND PRE-REMEDIAL RISK SCREENING

3.1 ANALYTICAL RESULTS

Historical investigation results and SSP investigation results are summarized in each site-specific section
of this report (Sections 4 through 11). 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 MDLs and
RLs, and risk screening criteria.

Physical soil testing results for the SSP are summarized in Table 3-1. Complete physical soil testing
results are included in Appendix E.

3.2 HUMAN HEALTH RISK SCREENING

The purpose of the SSP human health risk screening is to evaluate site data using conservative criteria so
sites requiring NFA can be eliminated from further consideration. This process will also be used to
identify sites requiring further evaluation. The screening procedures include the following five steps:

o 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 each site by comparing the maximum detected concentration (MDC) for
detected chemicals or tentatively identified compounds (TICs) in a specific medium to USEPA Region |11
Residential risk-based concentrations (R-RBCs) and Industrial risk-based concentrations (I-RBCs), if
available. In accordance with USEPA Region 111 guidance, R-RBCs and I-RBCs 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 Region 111 R-RBC or for which no screening
value (NSV) existed were selected as COPCs and retained for quantitative assessment. For compounds
identified as COPCs for total soil that displayed the statistical properties required to calculate a 95%
upper confidence limit (UCL), a 95% UCL was calculated in accordance with “Calculating Upper
Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites”(USEPA 2002a) and
used as the maximum Exposure Point Concentration (EPC) for the cumulative risk screening. For those
COPCs identified in total soil for which a valid 95% UCL could not be calculated and for the COPCs
identified in surface soil, the MDC was used as the maximum EPC for the cumulative risk screening.

3.2.2 Cumulative Risk Screen

The cumulative human health risk screen consisted of calculating the ratios between the maximum EPC
of COPCs in each medium and the corresponding R-RBC and I-RBC. Both carcinogenic and
noncarcinogenic effects were evaluated in accordance with Section 6.1.1.2 of the SSP Guidance (USEPA
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2001b). If the cumulative excess cancer risk was greater than or equal to 1x10” then a quantitative risk
assessment should be performed, but if the cumulative excess cancer risk is below 1x107 and no other
screening criteria have been exceeded then NFA would be recommended for the site.

If the noncarcinogenic cumulative hazard index (HI) exceeds 1, there is a potential for adverse
noncarcinogenic health effects (USEPA 1989a). Generally, the more the HI exceeds unity, the greater the
potential for future adverse health effects. When the HI exceeds 1 and multiple chemicals contribute to
the exceedance, the HI is segregated based on toxicity and target organs (USEPA 2001b).

For the cumulative risk screening, HI segregation involves obtaining the most recent and reliable
noncarcinogenic health data for COPCs including data in the Integrated Risk Information System (IRIS)
and databases developed by the Agency for Toxic Substances and Disease Registry (ATSDR). Health
effects are considered for chronic effects. For COPCs with multiple target organs, the organ that the
chemical primarily targets will be considered in HI segregation (USEPA 2001b). 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
guantitative 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 not exceeded, 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
surface water exceeds 15 micrograms per liter (ug/L), then the potential risk is evaluated using USEPA’s
Integrated Exposure Uptake Biokinetic (IEUBK) Model (USEPA 2004a). If the percentage of children
expected to have blood lead levels is greater than 10 micrograms per deciliter (ug/dL), then further
investigation or response action will be required for the site (USEPA 2001b).

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 (USEPA 2001b).

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 H. These estimated iron intake levels are then compared to the RDA for children (6 months to
10 years old) of 10 mg/day (NCEA 1996). In addition, utilizing an average child weight of 15 kg
(USEPA 1989a), the child intakes for surface soil and total soil are calculated and compared to the
calculated provisional (risk reference dose) RfD of 0.66 mg/kg-day. If the estimated intake levels are
below the RDA and calculated provisional RfD, the site passes the margin of exposure evaluation for
iron. The calculations for these evaluations are summarized in Appendix H.

3.24 SSL Comparison

3.2.4.1 Generic SSLs

SSL screening is conducted for detected chemicals in soil and sediment to evaluate the potential for
leaching of chemicals from soil to groundwater. The MDC for each detected chemical in subsurface soil
is compared to USEPA SSLs (soil to groundwater screening levels) included in the USEPA Region I11
RBC Table. A dilution attenuation factor (DAF) of 20 is used. In the case of PCBs/pesticides/herbicides,
surface soil concentrations were used for comparison to the USEPA SSLs if subsurface samples were not
analyzed for these chemicals. Chemicals that exceed their SSLs are then qualitatively evaluated to assess
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the need for further investigation or evaluation. Site-specific information collected during the SSP, such
as physical soil testing data, is considered in the qualitative evaluation (USEPA 2001c).

3.25 Site-specific SSL Comparison

Site-specific SSLs were calculated for selected organic COPCs exceeding generic SSLs (DAF 20) using
site-specific soil organic carbon data collected during the SSP. Site-specific SSLs were calculated using
the USEPA Soil Screening Guidance and Equation 3-1 shown below (USEPA 2001b). The calculations
and summary table are presented in Appendix F.

C:= Cu(Koc* foc+w) Equation 3-1
P

Where:
Parameter | Definition (Units) Value
Ci Screening level in soil, (mg/kg)
Cuw Target leachate concentration (mg/L): Chemical-specific

(Tap Water Risk-based Concentration (T-RBC) *

20 (DAF)
Koc Soil organic carbon-water partition coefficient | Chemical-specific

(L/kg)
foc Organic carbon content of soil, (kg/kg) Site specific (geotechnical samples)
Ow Water-filled soil porosity, (Lyater/Lsoit) 0.3 (U.S. USEPA, 1991b)
0, Air-filled soil porosity, (Lair/Lsoit), (n - 6w) 0.13 (U.S. USEPA, 1991b)
n Total soil porosity, (Lpore/Lsoit), (1 - pu/ps) 0.43 (U.S. USEPA, 1991b)
Pb Dry soil bulk density 1.5 kg/L (U.S. USEPA, 1991b)
Ps Soil particle density 2.65 kg/L (U.S. USEPA, 1991b)
H’ Henry's law constant Chemical-specific

3.2.6 Comparisons to ARARs

Based on the scope of sampling (media and constituents), ARARs potentially applicable to the SSP are
associated with aqueous media sampled at SWMU 13 (surface water), SWMU 46 (groundwater), and
AOC F (groundwater) and include Federal Maximum Contaminant Levels (MCLs) under the Safe
Drinking Water Act and Virginia Water Quality Criteria (9 VAC 25-260-140).

MDCs of detected chemicals in aqueous samples at SWMU 13, SWMU 46, and AOC F are compared to
appropriate ARARs, if the MDC is greater than one or more ARARSs, then a recommendation is made
whether further evaluation, investigation, etc. is appropriate.
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3.2.7 Background Comparison

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 2001a).

Facility-Wide Point Estimates for Soil

- . 95% Upper
Minimum Maximum -
. . . Tolerance Limit
Chemical Concentration Concentration
(mg/kg) (mg/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.

3.2.8  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 and may cause risk to be overestimated or underestimated. Based on the 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.

3.2.8.1 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
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qualification of data, which increases the uncertainty in the detected chemical concentrations. There is
uncertainty associated with chemicals reported in samples at concentrations below the reported reporting
limit (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 (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, PAHs 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.

3.2.8.2 Selection of Chemicals for Evaluation

A comparison of MDCs to USEPA Region Il RBCs was conducted for surface soil, subsurface soil, and
sediment. Chemicals whose MDCs were below their respective R-RBCs were not carried through the risk
screening. Itis 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 RBCs. 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 exceed their respective RBCs) and the cumulative risk screening estimates would not be
expected to be significantly greater.

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 RBCs or SSLs
lower than the method detection limit (MDL). Specialized low-level analytical methods for PAH,
explosive, and dioxin/furan compounds implemented for the SSP minimize this uncertainty. As revealed
by Tables 2-5 through 2-12 in WPA 016, most of the uncertainty is attributable to the conservative
downward adjustment of Tap Water RBCs by a factor of 10.

Essential nutrients, calcium, magnesium, potassium, and sodium were eliminated as COPCs per the SSP
guidance (USEPA 2001b).

3.2.8.3 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.

When calculating EPCs from sample data, one half of the MDL was sometimes used for non-detect
samples in the calculation of the 95% UCL of the mean. Approaches which substitutes values for non-
detected chemical concentrations is associated with uncertainty, because chemicals that were not detected
at the specified sample MDL may be absent from the medium or may be present at a concentration below
the sample MDL. The uncertainty of the EPC will increase as the number of non-detects in a data set
increases and the uncertainty could result in either the overestimation or underestimation of EPCs.

The 95% UCL is used as the EPC for each medium if at least five samples are available. If the 95% UCL
exceeds the MDC or if fewer than five samples are available, the maximum is conservatively used as a
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default EPC. 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.

3.2.8.4 Toxicological Data

Toxicological factors contributing to uncertainties associated with the human health risk screening
process include the use of RBC 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 chemicals without RBCs, provisional toxicity criteria were used where available. Provisional toxicity
criteria present a source of uncertainty because USEPA has evaluated the compound, but consensus has
not been established on the toxicity criteria. For this assessment, use of provisional toxicity criteria was
preferable to not evaluating the chemical in order to limit data gaps. However, because these toxicity
criteria have not been formally accepted by USEPA, there is uncertainty with these values and, therefore,
with the risks calculated using these toxicity criteria.

For some chemicals, toxicity criteria were unavailable. Although lack of published toxicity data could
result in an underestimation of risk, this uncertainty is likely to be balanced by the conservative nature of
the verified toxicity values that were available for use.

Uncertainty is associated with using RBCs 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 R-RBCs, it is unlikely
that omission of the dermal exposures in the risk screening process will result in the failure to misidentify
require further evaluation or a response action.

3.3 ECOLOGICAL RISK SCREENING

The purpose of the ecological risk screening is to provide conclusions and recommendations regarding
potential ecological risk associated with the 10 SSP sites discussed below. The media of concern for
SWMUs 37, 38, 46, 57, 68, and 69, and AOCs A, F, and Q is surface soil. Owing to its proximity to the
New River, SWMU 13 includes sediment and surface water as media of concern. In accordance with the
approved SSP Guidance, the ecological risk screening for these sites includes site reconnaissance,
screening-level problem formulation, exposure assessment, ecological effects assessment, and risk
calculation. The findings of this ecological risk screen are used as input to risk management decision-
making for the site. The scientific/management decision point (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 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.

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.

3.3.1 Scope of Work

This ecological screening risk process includes Steps 1 and 2 of the Ecological Risk Assessment
Guidance for Superfund (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
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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.

3.3.2  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;

e Identify uncertainty and/or data gaps in the ecological risk screening; and

o Identify an appropriate SMDP for each SWMU or AOC based on the ecological risk
screening results.

3.3.3 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 performed on April 7, 2004, 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 Conservation, Division of Natural Heritage and U.S. Fish and Wildlife
Service were contacted to gather information regarding the potential for threatened or endangered species
to utilize the RFAAP. Results of these inquiries are provided in Appendix J. Another inquiry was
submitted in 2004. The results of this inquiry will be provided when they become available.

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 2002 Plant
Watch List; http://www.dcr.state.va.us/dnh/plantlist02.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);
¢ Midland Sedge (Carex mescochorea); and

e Shaggy False Gromwell (Onosmodium hispidissimum).
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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.

3.3.4 Identification of Chemicals of Potential Ecological Concern

With the exception of SWMU 13, the sites consist of exclusively terrestrial grassland habitat or developed
industrial areas, and soil represents the potential exposure medium to ecological receptors. SWMU 13 is
located adjacent to the New River; hence, surface water and sediment media were also assessed for this
SWMU.

3.3.4.1 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.
The sites range in size from approximately 0.012 acres for SWMU 69 to 0.67 acres for SWMU 37.

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. 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.

Similarly, the sediment layer from 0 to 6 inches is considered the surface sediment and is used in the
COPEC identification for SWMU 13. As with soil, this surficial sediment layer is the biologically active
zone.

3.3.5 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 site. Figure 3-2 provides
the aquatic ECSM for SWMU 13. Because 9 of 10 sites are solely terrestrial with similar potential
pathways and receptors, this description is referred to in the screening evaluation for the terrestrial areas.

3.3.5.1 Terrestrial

With the exception of SWMU 13, 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;
o 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:
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o Highly likely to occur at the site 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);

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.

3.3.56.2 Agquatic Pathways

SWMU 13 is located on the New River. Hence, in addition to terrestrial pathways associated with the
land portion of the SWMU, aquatic pathways associated with the New River are also considered. Earthen
berms that effectively control surface runoff to the river surround the SWMU on the southern (riverward),
eastern (downstream), and western (upstream) sides. Storm-water runoff inside the SWMU discharges
into a settling lagoon located at the eastern perimeter that discharges directly to the New River via the
Virginia Pollutant Discharge Elimination System (VPDES) Outfall 017.

Surface water and sediment of the New River are potential exposure media for aquatic ecological
receptors through the following exposure routes:

¢ Direct contact/absorption from surface water and/or sediment;
e Direct ingestion of surface water or sediment;
e Incidental ingestion of surface water and/or sediment; and

e Direct ingestion of biota with accumulated COPECs.

Receptor categories and the species selected to represent each of the wildlife categories include:
e Macroinvertebrate communities;

e Fish communities;

e Omnivorous birds: Mallard (Anas platyrhynchos);

e Piscivorous birds: Belted Kingfisher (Ceryle alcyon); and

e Semi-aquatic mammals: Raccoon (Procyon lotor).
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3.3.6 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.

3.3.6.1 Terrestrial

Assessment and measurement endpoints for terrestrial receptors are as follows:

Assessment Endpoints

Measurement Endpoints

e Survival, growth, and
reproduction of
terrestrial plants

No quantitative measurement endpoint is
identified for plant communities. Plant
communities will be evaluated qualitatively
based on field observations of the vitality of
these communities

Assessment Endpoints

Measurement Endpoints

e Survival, growth, and
reproduction of soil
invertebrates and
microbial communities

MDC:s for soil COPECs will be compared
to concentrations representing no adverse
effects thresholds to the survival of soil
invertebrates or microbial communities
reported in the scientific literature

e Survival, growth, and
reproduction of
terrestrial wildlife (birds
and mammals)
populations and
communities

MDCs for soil COPECs (non dioxin/furan)
will be compared to no observable adverse
effects levels (NOAELS) and lowest
observable adverse effects 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

3.3.6.2 Agquatic

Assessment and measurement endpoints for aquatic receptors are discussed in Section 4.7.13 as part of

the SWMU 13 ecological risk screening.
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3.3.7 Preliminary Exposure Estimate and Risk Characterization

3.3.7.1 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 receptors for
guantitatively evaluated pathways, and conservative toxicity reference values (TRVSs) are used to evaluate
the ecological effects of exposure.

The following two approaches are used to estimate exposure and evaluate ecological effects:

1) Invertebrate-derived TRVs to address the Direct Contact pathway to invertebrates and microbial
communities for COPECs.

2) Dose Rate Models to calculate maximum concentrations of COPECSs that would result in a dose
equivalent to a NOAEL or LOAEL. Modeled COPEC concentrations are then used as TRVs to
evaluate whether preliminary exposure estimates exceed concentrations representative of NOAEL or
LOAEL doses.

The sites investigated include terrestrial exposure pathways, which include vegetative communities as a
receptor category. The preliminary risk characterization for terrestrial plants is qualitative in nature. As
stated in the RFAAP Final Master Work Plan, plants commonly do not warrant a detailed examination of
risk owing to the invasive and successive nature of plant communities (URS 2003b). Therefore, direct
contact/absorption of COPECs by plants was identified in the ECSM as a potentially complete pathway
that would be qualitatively evaluated. Stressed or dead vegetation was not observed in the site areas
during the site reconnaissance that could be attributed to chemical stress. Several of the areas had poor
quality substrate or fill that resulted in the development of sparse herbaceous vegetation. Most of the
grassed areas observed are typical of regularly mowed areas at RFAAP. Reduced plant density is likely
due to poor physical substrate quality and not a response to COPEC concentrations in the surface soils.

3.3.7.2 Direct Contact Approach

MDCs for detected chemicals in soil are used as the preliminary exposure estimate to evaluate a
conservative risk scenario for the direct contact pathway to soil invertebrates. Other potentially complete
exposure pathways to soil invertebrate and microbial communities include direct ingestion of soil and
biota. Due to insufficient information to quantify these pathways, and they are likely secondary to the
direct contact/absorption pathway, their omission should not substantially alter the risk characterization.

To evaluate the preliminary exposure estimates, the TRVs that were protective of soil invertebrate and
microbial communities were selected from a review of invertebrate-derived toxicological benchmarks for
soil. The TRV for direct contact to soil invertebrate/microbes was established as follows:

e USEPA Ecological Soil Screening Level (ECO-SSL): soil invertebrate;

e USEPA Region Il Biological Technical Assistance Group (BTAG) faunal soil value;
e EPA EcoTox Thresholds;

¢ National Oceanic and Atmospheric Administration (NOAA) Squirt values;

e Canadian Environmental Quality Guidelines; and

o Oak Ridge National Laboratory (ORNL): microbial community and earthworm values
(Efroymson et al. 1997a).
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Risk is assessed by comparing the preliminary exposure estimate (i.e., MDC) of each detected chemical to
established the TRV (detailed above). The resulting risk is characterized in terms of a hazard quotient
(HQ), which is expressed as:

HQ = Emax/TRV

Where HQ = Ecological Effects Quotient for the contaminant (unitless)
Emax = Maximum concentration for contaminant (mg/L or mg/kg)
TRV = Toxicity Reference Value for contaminant (mg/L or 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.

3.3.7.3 Dose Rate Models

Preliminary risk characterization for wildlife receptors uses the conservative preliminary exposure
estimate and ecological effects evaluation to characterize risk to potential terrestrial receptors. As
presented in Appendix I, 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. In the preliminary model, minimum body weight, maximum ingestion
rates, an area use faction of 1 were used to calculate the exposure dose. The resulting risk is characterized
in terms of a hazard quotient (HQ), as outlined in Section 3.3.7.2.

3.3.8 Refined Exposure Estimate and Risk Characterization

The refined exposure and risk characterization, step 3a of ERAGS, reviews and 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 COPECs identified in the preliminary risk characterization. The
addition of step 3a focuses the outcome of the ecological screening, streamlines the review process and
functions as the initial basis for ecological risk management decision-making at each site.

3.3.8.1 Refined Exposure Estimate and Ecological Effects Evaluation - Dose Modeling

This step replaces the conservative assumptions used in the preliminary exposure estimate and ecological
effects evaluation with more environmentally realistic assumptions resulting in a more realistic estimate
of potential risk including the use of average body weight, average dietary intake, and the use of realistic
area use factor.

In the refined model, a realistic area use factor (AFefineg) Was used to calculate the ratio of the area of each
site to the average home range of the receptor:

AF¢ines = AOC F Area/Home Range Area

Other assumptions in the refined model remain conservative. The major assumptions are summarized as
follows:
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o Receptors assimilate 100% of the maximum concentrations of COPECs detected in the
food and soil; and

e Receptors forage in the site for a proportion of the time as established by AF efineq-

3.3.8.2 Natural Site Constituents (Background and Essential Nutrients)

Background point estimates for metals were incorporated in the ecological risk management decision to
assess site soil concentrations in the context of facility background levels (IT 2001a). The 95% UTL of
background was used as the representative background concentration (1T 2001a). Essential nutrients,
including calcium, magnesium, potassium, and sodium were not considered to be COPECs in the risk
screening as recommended by the Site Screening Process (USEPA 2001a) and the MWP (URS 2003b)
with the exception of SMWUs 37, 38, and AOC Q for which a qualitative assessment of calcium was
conducted due to the nature of the material placed at these sites (Calcium Sulfate).

3.3.8.3 Risk Management Decision

The refined risk characterization, the background comparison, and site characterization form the basis of
the risk management decision.

3.3.9 Uncertainties Analysis

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.

3.3.9.1 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. Three or more sampling locations at each of the sites under consideration
reduces this uncertainty. Moreover, 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.

3.3.9.2 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.

3.3.9.3  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.

AFs were estimated based on the size of the site 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
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suitability, habitat productivity, and species-specific foraging behaviors. Therefore, because habitat
quality is not accounted for in estimating AF, the risk to terrestrial receptors in this assessment is likely to
be overestimated.

3.3.9.4 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 overestimated or unknown.

3.3.95 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.

3.3.9.6 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
RADFORD ARMY AMMUNITION PLANT, RADFORD, VA
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FIGURE 3-2
AQUATIC ECOLOGICAL CONCEPTUAL SITE MODEL
SSP REPORT
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Table 3-1
Physical Soil Testing Results
SSP Report
Radford Army Ammunition Plant, Radford, Virginia

Soil Sample Physical Soil Testing Results
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SWMU 13
13SB7 12.7 GC 16.0 nt nt nt 13.3 nt 6.3 6.2 11 | 2.711| 130.0 | 112.0 nt
13SB10 2-3 SM 29.6 nt np 28.6 nt 6.9 6.6 35 | 2688 | 1159 | 89.4 | 1.3E-05
SWMU 37, SWMU 38, and Area of Concern Q
37SB1 6-6.5 SC-SM 218 | 22 18 4 43.0 nt 6.3 6.0 15 | 2.677 | 130.1 | 106.8 | 1.6E-07
37SB2 15.5- 16 SM 17.0 nt nt nt 33.7 nt 5.1 5.4 1.6 | 2.746 | 122.7 | 104.9 | 2.3E-04
38SB1 7 SM 20.9 nt nt nt 34.8 nt 7.1 6.6 1.7 | 2713 | 125.8 | 104.1 nt
38SB2 15.5 SM 3.7 nt nt nt 13.8 nt 6.8 6.3 11 | 2.702 | 116.0 | 111.9 | 2.0E-03
QsB1 9.5-10 CL 26.4 | 31 21 10 | 526 nt 6.4 6.5 1.8 | 2717 | 123.8 | 97.9 | 1.2E-07
QsSB2 24 GP 6.2 nt nt nt 3.9 nt 6.4 6.2 0.6 | 2.692 | 121.6 | 114.6 nt
SWMU 46
46SB1 14.5 SC 24.5 32 18 14 50 23 5.7 5.9 22 | 2729 | 127.5 | 102.4 | 3.0E-08
46SB2 9.5-10 SM 20.4 nt nt nt 26.9 nt 6.2 5.7 1.8 | 2.735| 123.4 | 102.5 nt
SWMU 57
57SB2 75-8 CL-ML 28.4 nt nt nt 70.2 nt 5.6 3.9 26 |2701| 941 | 733 nt
57SB3 16.5-17 CH 46.4 83 29 54 89.6 46 5.3 nt* 3.6 | 2.694 | 106.4 | 72.7 | 1.8E-07
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Table 3-1 (Continued)
Physical Soil Testing Results
SSP Report
Radford Army Ammunition Plant, Radford, Virginia

Soil Sample Physical Soil Testing Results
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SWMU 68
68SB2 18-185 CL-ML 30.4 nt nt nt 54.9 nt 6.8 6.2 15 | 2.680| 100.2 | 76.8 nt
68SB3 7-75 ML 35.8 49 29 20 75.9 26 5.2 3.8 3.6 2.744 | 1154 85.0 | 1.9E-06
SWMU 69
69SB1 11-12 CL 34.1 34 19 15 74.1 nt 9.5 7.8 3.3 2.688 | 128.2 | 95.6 nt
69SB3 75-85 CL 32.7 nt nt nt 7.7 nt 7.1 6.0 35 2.707 | 117.7 | 88.7 | 6.6E-09
Area of Concern A
ASB1 22 -24 CH 36.6 63 30 33 58.8 nt 4.2 3.8 3.6 | 2735 | 1156 | 84.7 nt
ASB2 14 - 16 MH 43.4 56 35 21 78.4 nt 4.3 3.9 2.5 2.662 | 110.2 [ 76.8 | 6.7E-07
Area of Concern F
FSB1 18.5-19 CL 30.6 47 20 27 79.2 30 7.1 ig* 1.4 2.628 | 119.2 ( 91.2 | 8.6E-08
FSB2 75-8 SM 15.6 nt nt nt 19.9 nt 6.8 6.3 14 | 2807 | 111.0 | 96.1 nt
Notes:
ig* = Not tested because of insufficient sample quar (D2216) = ASTM Test Method SM = Sand with silty fines MH = Silt high plasticity
bgs = Below ground surface SU = Standard Units SC = Sand with clayey fines g/cm®=Grams per cubic centimeter
pcf = Pounds per cubic foot -- = Unitless CL = Clay low plasticity nt = Not tested
cm/sec = centimeters per second np = Not plastic GP = Gravel poorly graded
USCS = Unified Soil Classification System GC = Gravel with clayey fines ML = Silt low plasticity
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4.0 SWMU 13 - WASTE PROPELLANT BURNING GROUND

4.1 SITE BACKGROUND - ENVIRONMENTAL SETTING

Physiography

SWMU 13 is an active 20-acre
unit located in the southeastern
portion of the HSA. The SWMU
is situated on the 100-year flood
plain on the northern bank of the
New River. Earthen berms
surround the site on the southern
(riverward), eastern
(downstream), and western
(upstream) sides.

Excluding the berms, topography
slopes to the south toward the
river with an elevation of
approximately 1,700 ft mean sea
level (msl) in the northern b : :
(landward) portion and ~ry : o TV
approximately 1,695 ft msl in the SWMU 13 — August 2002 — Looking West
southern (riverward) part (Figure 4-1). Topography south (riverward) of the site is moderately to steeply
sloping towards the New River, which is located approximately 50 ft from the site. The New River flows
east prior to turning north around the HSA.

The RFAAP perimeter fence runs along the crest of the southern earthen berm between the site and the
New River. To the north, two parallel asphalt access roads border the SWMU. Steep, densely wooded
slopes terminate the flood plain area north of the access roads and west of the SWMU. The site appears
to have been constructed by leveling an existing fluvial terrace/floodplain along the New River during the
early 1940s (USEPA 1987).

SWMU 13 consists of eight pairs of burning pads (Figure 4-2). Each burning pad contains a metal
burning pan, approximately 18 ft long by 6 ft wide by 1 ft deep, and a mobile temporary storage unit
(wheeled covers to prevent rainwater accumulation in the pans). A maximum of 1,000 pounds of waste is
burned in a pan at a time.

Tanks/Structures

An office trailer is present east of the site in addition to the burning pads and the RFAAP perimeter fence.
Other tanks or structures are not located in or near the site.

Surface Water

The site is surrounded on three sides by berms to protect it from New River floods. Storm-water runoff
inside of the site initially flows southward toward the river and then eastward along the southern
(riverside) berm finally discharging into a settling lagoon located at the eastern perimeter. Excavated
below grade, the settling lagoon is approximately 35 ft long by 20 ft wide and is neither bermed nor lined.
The settling lagoon discharges directly to the New River via VPDES Outfall 017.

Soil and Geology

The site is underlain by the Wheeling sandy loam soil. This soil has moderate permeability and medium-
to-strong acidity (IT 2001a). The geology of SWMU 13 was previously explored during an RFI
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conducted by Dames & Moore in 1992, through the drilling of 22 soil borings and installation of seven
monitoring wells. Additional investigations were conducted for the SSP outside of the current site
operating area: 1) south of the berm and fence bordering the site to the south (borings 13SB7, 13SB8,
13SB9, 13SB10, and 13SB11) and 2) east of the berm bordering the site to the east within the settling
lagoon (boring 13SB12).

Approximately 13 to 22 ft of unconsolidated soil (fill material and alluvial deposits) is present above
carbonate bedrock of the Elbrook Formation. The alluvial deposits generally thicken toward the New
River and consist of micaceous reddish brown sandy clay/sandy silt (CL/ML) and/or silty sand (SM). In
the southern half of the site, 2 to 6 ft of yellowish brown silty gravel (GM) overlies bedrock.

Physical soil testing of two representative soil samples at the site during the SSP investigation indicated
acidic GC and SM soil, with organic content in the range of 1.1 to 3.5%, and a vertical hydraulic
conductivity of 1.3E-05 cm/sec for the SM sample (Table 3-1).

Groundwater

An unconfined aquifer is present within unconsolidated soil (alluvium) and in underlying bedrock at
depths ranging from approximately 12 to 20 ft bgs. The thickness of the unconfined aquifer within the
alluvium increases toward the New River (3+ ft thick). RFI data indicated that groundwater flow at the
site is toward the south and the New River (Dames & Moore, 1992a). Perched water was encountered at
a depth of 4 ft below the bottom of the settling lagoon, which was dry at the time of boring completion.

4.2 SITE BACKGROUND - HISTORY

Open burning of waste and off-specification energetic products has been performed continuously at
SWMU 13 since manufacturing operations began in 1941. Open detonation has not been conducted. The
site is an interim status RCRA Subpart X treatment unit; a Part B application was submitted in 1988, and
an updated Part B application was submitted to VDEQ in 2000.

Material open burned at the site has consisted of waste explosives, propellants, and laboratory wastes.
According to the RFA (USEPA 1987), three types of propellant waste have been burned at the site
including single base (nitrocellulose), double base (nitrocellulose and nitroglycerin), and triple base
(nitrocellulose, nitroglycerin, and nitroguanidine). Burning of other energetic materials or burning-rate
modifiers, such as lead, dinitrotoluene (DNT), or other organic and inorganic chemicals, was not
mentioned in the RFA.

Use of the current eight pairs of burning pads and their appurtenances started in 1985 (Dames and Moore
1992a). Previously, wastes were burned in earthen pits (i.e., burn pits) at the same locations currently
occupied by the burning pads. After burning, residue is removed from the pans, and the surrounding
areas are inspected for burn residue. Burn residue is then moved to the designated accumulation area,
inspected, and unburned energetic material returned to the pans for re-burning. A composite sample of
burn residue is analyzed approximately every two months for disposal characterization (ATK 2002).

During the 1987 USEPA RFA site visit, various signs of releases were evident and included remnants of
incompletely combusted propellant throughout the area and several hundred charred containers described
as “scintillation vials” at the mouth of the culvert pipe to the settling lagoon (USEPA 1987). RFAAP
personnel were unaware of the use of such “vials” either past or present, and scintillation measurements
have not been made at RFAAP. These “vials” may have been sampling containers. Neither incompletely
combusted propellant nor “scintillation vials” were observed during the URS site visit in August 2002.

4.3 PREVIOUS INVESTIGATIONS

Five environmental assessments have included the site as part of their study area including: a Soil
Sampling Study (1987), RFI Program (1992), EPIC Aerial Photo Report (1992), New River and
Tributaries Study (1997), and Current Conditions Report (2002).
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4.3.1 Soil Sampling Study at the RFAAP Open Burning Ground — 1987

In 1987, the US Army Environmental Hygiene Agency (USAEHA) conducted a Soil Sampling Study at
the site. The site was divided into 28 sections and one soil sample was collected from each section for
analysis of explosives and leachable metals (Figure 4-2). USAEHA reported that the western half of the
site appeared to be relatively free of impacted soil. Levels of trinitrotoluene (TNT), ranging from 5.7 to
10,900 mg/kg, were detected in samples collected from the eastern half (Sections 17 through 22 and
Section 24). The soil sample collected from Sampling Section 19 also contained comparable levels of
2,6-dinitrotoluene (2,6-DNT) and 2,4-dinitrotoluene (2,4-DNT).

4.3.2 SWMU 13 RFI Program — 1992

In August 1991, Dames and Moore performed an RFI Program at SWMU 13 to evaluate potential impact
to soil, sediment, surface water, and groundwater (Dames and Moore 1992a).

Soil

Four soil borings (13SB3 through 13SB6) were drilled near the boundaries of the site to collect samples
to evaluate the extent of potentially impacted soil (Figures 4-3 and 4-4). Easternmost and westernmost
borings 13SB3 and 13SB6 were located outside of the perimeter berms. The two southern borings
(13SB4 and 13SB5) were located inside of the riverside berm. Soil borings 13SB1 and 13SB2 were
drilled north of the access road to collect background soil samples. Samples for chemical analysis were
collected from each boring at three depths (0.5, 5, and 10 ft bgs).

In addition, 24 composite soil samples for chemical analysis were collected from borings (13SC1 through
13SC8) adjacent to the burn pits (Figure 4-3 and 4-4) at depths of 0.5 ft (“A”), 5 ft (“B”), and 10 ft (“C”).
Samples for VOC analyses were not composited. Four surface soil samples (13SS1 through 13SS4) were
also collected from the drainage ditch. The soil samples were analyzed for metals, explosives, VOCs,
SVOCs, and TCLP metals. Analytical results for the soil samples are summarized in Table 4-1.

Thallium concentrations in 17 soil samples were above the background point estimate and the adjusted I-
RBC. Lead concentrations in seven soil samples were above the background point estimate and the EPA
lead screening level of 400 mg/kg. The concentration of 2,4-DNT in surface soil sample 13SS4 was
above the adjusted R-RBC. 2,4,6-trinitrotoluene (2,4,6-TNT) was detected in surface soil samples 13SB6
and 13SSlat concentration above the adjusted R-RBC and in surface soil sample 13SS2 at a concentration
above the adjusted I-RBC. 1,3-Dinitrobenzene was detected in surface soil sample 13SS1D (duplicate) at
a concentration above the adjusted R-RBC (Table 4-1).

Sediment

Two samples (13SE1 and 13SE2) were collected from the top 12 inches of sediment in the settling basin
(Figure 4-4). One sample was collected adjacent to the influent pipe (13SE1) and the second (13SE2)
was collected near the eastern end. The sediment samples were analyzed for metals, explosives, VOCs,
and SVOCs. Analytical results for the sediment samples are summarized in Table 4-1.

Lead concentrations in 13SE1 and 13SE2 were above the EPA lead screening level of 400 mg/kg.
Thallium was detected in sample 13SE2 at a concentration above the background point estimate and the
adjusted I-RBC. 2,4,6-TNT was detected in sample 13SE2 at a concentration above the adjusted R-RBC
(Table 4-1).

Surface Water

One surface water sample (13SW1) was collected from the settling basin for analysis of metals,
explosives, VOCs, and SVOCs (Table 4-2). Chemicals detected in 13SW1 at concentrations above the
adjusted T-RBC included: aluminum, arsenic, barium, chromium, iron, manganese, and vanadium, 2,4,6-
TNT, 2,4-DNT, and 2,6-DNT. Lead was detected in sample 13SW1 at a concentration above the EPA
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lead action level of 15 pg/L. Aluminum, chromium, copper, iron, lead, and zinc were detected in sample
13SW1 at a concentration above Draft BTAG screening levels.

4.3.3 Review of EPIC Aerial Photo Report

Activity within the site area was first noted on a 1949 photograph that reportedly showed that the western
portion of the site had “been cleared, and seven burning pits (not annotated) divided by earthen berms are
visible”, but “do not appear dark-toned at this time” (USEPA 1992). USEPA could not conclude from the
photograph if actual burning activities were ongoing.

Review of the 1962 photograph indicated that: “The entire area now appears to be active. Dark-toned
areas (not annotated) are visible where it appears burning has taken place” (USEPA 1992). A three-sided
berm was present in the center of the site, and USEPA reported that burning might have occurred within
this bermed area. The photograph also showed that an area of “probable light-toned liquid” was present
west of the aforementioned berm (USEPA 1992).

The 1971 photograph indicated that the burning pits had been divided by berms into eight burning areas.
The photo also showed that the three-sided berm area seen in the 1962 photo had one side intact. A
“light-toned” liquid/material was observed near the remaining berm and “probable liquid” was present
along the southern boundary (USEPA 1992).

The 1986 photograph was interpreted to indicate that the “pit burning” method had changed to “pan
burning” method using eight cells with two burning pans each. Two areas of “light-toned” material were
visible near the northern edge of the site, and several areas of “staining” were visible along the
northwestern and southern boundaries. The settling basin was apparently visible for the first time as a
“lagoon” at the eastern edge of the SWMU (USEPA 1992).

4.3.4 New River and Tributaries Study — 1997

The objective of the New River and Tributaries Study was to provide data to evaluate migration pathways
along the New River and its tributaries at RFAAP to assess potential adverse impacts to human health and
the environment (Parsons 1997). One sediment sample (NRSE4) was collected from the New River near
the site for analysis of VOCs, SVOCs, pesticides, PCBs, and TAL metals to assess potential impacts from
the site. Chemical concentrations in the sediment sample were below their adjusted RBCs. Lead and
chromium were detected at concentrations above their Draft BTAG screening levels.

One surface water sample (NRSW4) was collected from the New River near the site for analysis of
VOCs, SVOCs, pesticides, PCBs, and TAL metals to assess potential impacts to surface water from the
site (Figure 4-3). Chemical concentrations in the surface water sample were below their adjusted T-RBCs
and MCLs.

4.3.5 Current Conditions Report — 2002

The Current Conditions Report was performed to develop a conceptual model of the geology and
hydrogeology of the HSA at RFAAP. The work included: a geologic and hydrogeologic data review,
detailed geologic features mapping, a groundwater elevation measurement survey, a spring survey, river
flow measurements, and a review of groundwater geochemical data. The conceptual model is intended to
support the development of future investigation activities.

As described in the Current Conditions Report, seven monitoring wells (13MW1 through 13MW?7) were
to be sampled quarterly at SWMU 13. Bis (2-ethylhexyl) phthalate was detected at concentrations above
the MCL in samples collected from each of the monitoring wells, except 13MW6. Ammonia, aluminum,
arsenic, iron, and manganese were detected in groundwater samples at concentrations above their adjusted
T-RBCs (IT 2001b).
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44 WORK PLAN DATA GAP ANALYSIS

It was agreed at the Installation Action Plan workshop (2003) and subsequent discussions with USEPA,
that the focus of SSP investigative activities at SWMU 13 would be outside of the active operational
areas, specifically, the area between the New River and the earthen berm that borders the southern portion
of the active operational area. The data gap analysis presented in Section of 1.6.5 WPA 016 indicated a
lack of samples in this area and at adjacent locations in the New River (URS 2003b). The following data
gaps were identified:

e TCL VOC:s - surface soil, subsurface soil, sediment, and surface water;

e TCL SVOCs/PAH:s - surface soil, subsurface soil, sediment, and surface water;
e TCL PCBs and pesticides - surface soil;

e Explosives - surface soil, subsurface soil, sediment, and surface water;

e TAL inorganics - surface soil, subsurface soil, sediment, and surface water;

e Dioxins/furans - surface soil;

e Perchlorate - surface water; and

o Site-specific physical soil testing data.

45 SSP FIELD ACTIVITIES

45.1 Soil

Six borings (13SB7 through 13SB12) were advanced outside of the current operational area at the site to
evaluate for the presence or absence of chemicals in surface and subsurface soil (Figure 4-1). Each of
these borings was located between the New River and the earthen berm that borders the active operating
area, except for 13SB12, which was located within the settling lagoon east of the berm.

Boring 13SB7 was advanced using a tractor mounted, direct-push Geoprobe® unit, while the remaining
five borings were advanced using a hand auger. Each of the borings was advanced to refusal, except for
13SB12, which was terminated at the depth of encountered groundwater. Groundwater was encountered
at the completion depth of borings 13SB7, 13SB8, and 13SB12. As summarized below, discrete samples
were collected from surface, intermediate zone, and terminal zone for the borings with the exception of
13SB8 from which two samples were collected due to groundwater encountered at a depth of 3.7 ft bgs.

SWMU 13 SSP Soil Sample and Boring Information

Boring TgftaBloDr?r?;h Surface Sample (Intermediate] Sample | Terminal | Sample
ID (ft bgs) Sample ID | Depth (ft) | Sample ID | Depth (ft) [Sample ID| Depth (ft)
13SB7 12.7 13SB7A 0.0-1.0 13SB7B 50-6.0 | 13SB7C [10.0-12.0
13SB8 3.9 13SB8A 0.0-1.0 13SB8B 3.5-3.7 [Not Collected
13SB9 4.0 13SB9A 0.0-1.0 13SB9B 15-2.0 | 13SB9C | 3.5 -4.0
13SB10 4.8 13SB10A | 0.0-1.0 | 13SB10B | 2.5 -3.0 | 13SB10C | 45-4.8
13SB11 8.6 13SB11A | 0.0-1.0 | 13SB11B | 45-5.0 | 13SB11C | 8.0-8.5
13SB12 4.0 13SB12A 0.5 13SB12B | 2.0-3.0 | 13SB12C | 3.5 -4.0
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Soil samples were analyzed for TCL VOCs, TCL SVOCs, PAHSs, explosives (including nitroglycerin and
PETN), and TAL inorganics. Surface soil sample 13SB9A was also analyzed for TCL pesticides, TCL
PCBs, TCL herbicides, and dioxin/furans. SSP analytical results for soil samples (detected chemicals) are
summarized in Table 4-3.

Two soil samples were collected from 13SB7 (12.7 ft bgs) and 13SB10 (2-3 ft bgs) for physical testing of
percent moisture, grain size, pH, TOC, specific gravity, and bulk density. Additional testing was
conducted on sample 13SB10 including Atterberg limits and hydraulic conductivity. Analytical results
for these samples are summarized in Table 3-1 and the complete results are provided in Appendix E.

Deviations to WPA 016 (URS 2003a) were necessary to adjust to field conditions encountered at the site.
Due to access constraints for the Geoprobe, borings 13SB8 through 13SB12 were advanced using a hand
auger. The use of hand augers resulted in shallower than anticipated refusal depths.

45.2 Sediment and Surface Water

Two pairs of surface water and sediment samples were collected from the New River adjacent to the site.
Sample pair 13SW?2 (surface water)/13SE2 (sediment) was collected at the western end (upstream) of the
site. Sample pair 13SW3/13SE3 was collected at the eastern end (downstream) of the site at the probable
point of entry for surface water runoff from the settling lagoon. The surface water and sediment samples
were analyzed for TCL VOCs, TCL SVOCs, PAHSs, explosives (including nitroglycerin), perchlorate
(surface water), and TAL inorganics. SSP analytical results for sediment and surface water samples
(detected chemicals) are summarized in Tables 4-4 and 4-5.

46 HUMAN HEALTH RISK SCREENING
46.1 Soil

4.6.1.1 Identification of COPCs

Tables 4-6 and 4-7 present the results of COPC evaluations for surface soil and total soil, respectively.
Table 4-8 summarizes the dioxin/furan data and calculations for the total 2,3,7,8-TCDD equivalent
concentration used for COPC screening. COPCs identified for surface soil and subsurface soil included:

o TAL metals: aluminum (NSV), antimony, arsenic, chromium, cobalt (NSV), iron,
lead, manganese, thallium, and vanadium;

e VOCTICs: 1 compound (NSV);

e TCL SVOCs: DNT Mix, 4-chloro-3-methylphenol (NSV), benzo(a)pyrene,
dibenzofuran (NSV), and dimethlyphthalate (NSV); and

e SVOCTICs: 16 compounds (NSVs) for surface soil, and 30 compounds (NSVs) for
total soil.

4.6.1.2 Cumulative Risk Screen

Table 4-9 presents the results of the cumulative risk screening for surface soil. Tables 4-10 and 4-11
present the results of the cumulative risk screening for total soil. A summary of the results for SWMU 13
is presented below.
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Cumulative Human Health Risk Screening Results for SWMU 13 - Soil

Surface Soil Total Soil
. . As, As,
Rescl:c;?]r;tel?IRIEi;(Ii:ess Fail | 1.E-05 | benzo(a)pyrene, | Fail 2.E-05 | benzo(a)pyrene,
DNT Mix DNT Mix
Industrial Excess | p oo | 5 .06 - Pass | 2.E-06 -
Cancer Risk
Residential . As, Cr, Fe, Mn, . Sb, As, C, e,
: . Fail 3 Fail 3 Mn, Tl, V, 2,4-
Noncarcinogenic Tl, V, 2,4-DNT
DNT
Indus_trlal . Pass 0.3 -- Pass 0.2 -
Noncarcinogenic

Cumulative human health risk screens passed with the exception of the residential (carcinogenic and
noncarcinogenic) scenarios for surface soil and total soil.

Noncarcinogenic residential cumulative risk screenings for surface soil and total soil resulted in Hls of 3,
which exceeded the EPA target HI of 1. Due to multiple chemicals contributing to an HI greater than 1,
the HIs have been segregated based on the primary target organs for chronic exposure. The following
tables present the results of the HI segregation using data obtained from Oak Ridge National Laboratory’s
Risk Assessment Information System (RAIS), which includes data from various sources such as USEPA
and the ATSDR.

HI Segregation for Target Organs — SWMU 13 -Surface Soil

Target Organ As | Cr | Fe | Mn | V | TI |24-DNT T&tlal
Skin 01 | - | - [ -1 -1 = - 0.1
Central Nervous 0.1 - - 0.8 - - 0.005 1
System (CNS)

Cardiovascular (CV) | 0.1 -- 2 -- - - -- 2
"Blood - - - - | o5 | - - 05
||Liver N 2 - - | 02| 0oos | 2
"Kidney - - 2 - | 05 | 02 ] 0005 | 2
||Gastrointestional Gcn| -- 0.2 -- -- 0.5 - -- 0.7
"Reproductive -- -- -- 0.8 - -- 0.005 0.8

HI segregation for surface soil resulted in values equal to or higher than the cumulative SSP HI threshold
of 0.5 for a target organs including: the CNS, CV, blood, liver, kidney, Gl, and reproductive.
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HI Segregation for Target Organs — SWMU 13 - Total Soil

Target Organ Sb As Cr Fe | Mn | TI V |2,4-DNT|2,6-DNT Tlgltlal
Skin - o1 | - - - - - - - 0.1
CNS - o1 | - - o7 | - - | 0007 | 0.003 1
||cv - o1 ] - 1 - - - - - 1
"Blood - - - - - | 02 | 04 | 0007 | 0.003 | 0.0.6
"Liver - - - 1 - | 02 | - | 0007 | 0003 1
"Kidney - - - 1 - ~- | 03 - - 1
"GI 004 | - | 01 | - - ~- | 04 - - 05
"Reproductive - -- -- - 0.7 - -- -- -- 0.7

HI segregation for total soil resulted in values equal to or higher than the cumulative SSP HI threshold of
0.5 for a target organs including: the CNS, CV, blood, liver, kidney, GlI, and reproductive.

4.6.1.3 Lead and Iron Screening

The MDC:s for lead in surface soil (8,620 mg/kg) and total soil (26,500 mg/kg) were above the lead
screening level of 400 mg/kg, and therefore, the potential risk associated with lead was evaluated using
the IEUBK model (USEPA 2004a). The results of the modeling presented in Appendix G predicted that
the probability of children expected to have blood levels of 10 microgram per deciliter or greater
exceeded the SSP threshold of 5%.

Iron concentrations at the site for surface soil and total soil resulted in HQs greater than the iron SSP
threshold HQ of 0.5 for the residential scenario, and therefore, the site required further characterization
for iron through a margin of exposure evaluation. Appendix H presents the margin of exposure
evaluation for surface soil and total soil. A summary of the results for SWMU 13 is presented below.

Iron Margin of Exposure Evaluation — Future Child Resident

Surface Soil Total Soil
Estimated SE;Fégz?r:e Estimated ggggﬂiﬁe
Site Intake 9 Site Intake 9
Level Level
RDA Screen Pass 7.0 10 Pass 6.5 10
(mg/day)
Provisional
Reference Dose Pass 0.46 0.66 Pass 0.43 0.66
(RfD) Screen ' ’ ' '
(mg/kg-day)

The site passed the margin of exposure evaluation for iron in soil. In addition, the MDCs for iron in
surface soil and total soil were below the background point estimate.
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4.6.1.4 Comparison to Generic SSLs

MDC comparisons to generic SSLs (DAF 20) for detected chemicals indicated that TCE and 1,3-
dinitrobenzene exceeded their SSLs (Table 4-12).

4.6.1.5 Comparison to Site-Specific SSLs

TCE concentrations in samples collected from boring 13SB11 exceeded the site-specific SSL of 2 pg/kg
calculated using the average total organic carbon (TOC) value from the two physical soil samples
collected at the site during the SSP (Appendix F). 1,3-Dinitrobenzene exceeded its site-specific SSL of
0.07 mg/kg in intermediate sample 13SB12B (Appendix F).

4.6.1.6 COPC Comparison to Background

MDCs for metals COPCs were below their background point estimates with the exception of lead (Table
4-13).

46.2 Sediment

4.6.2.1 Ildentification of COPCs

Table 4-14 presents the results COPC evaluations for sediment. COPCs identified for sediment included:

e TAL metals: aluminum (NSV), arsenic, chromium, cobalt (NSV), iron, manganese,
and vanadium;

e TCL SVOCs: benzo(a)pyrene, dibenz(a,h)anthracene, and dimethylphthalate (NSV);
and

e SVOC TICs: 6 compounds (NSVs).

4.6.2.2 Cumulative Risk Screen

Table 4-15 presents the results of the cumulative risk screening for sediment. A summary of the
screening results for SWMU 13 is presented below.

Cumulative Human Health Risk Screening Results for SWMU 13 - Sediment

Sediment
Residential Excess Cancer Risk Fail 1.E-05
Industrial Excess Cancer Risk Pass 2.E-06
Residential Noncarcinogenic Fail 3
Industrial Noncarcinogenic Pass 0.2

The cumulative risk screen passed for sediment with the exception of the residential scenario
(carcinogenic and noncarcinogenic).

Noncarcinogenic residential cumulative risk screening for sediment resulted in an HI of 3, which
exceeded the EPA target HI of 1. COPCs contributing to the cumulative HI in decreasing order are iron,
manganese, vanadium, chromium, and arsenic. Due to multiple chemicals contributing to an HI greater
than 1, the HI was segregated based on the primary target organs for chronic exposure. The following
tables present the results of the HI segregation using data obtained from Oak Ridge National Laboratory’s
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Risk Assessment Information System (RAIS), which includes data from various sources such as USEPA

and the ATSDR.
HI Segregation for Target Organs — SWMU 13 -Sediment
Target Organ As Cr Fe Mn V Total HI
Skin 0.2 -- -- -- -- 0.2
CNS 0.2 - - 05 - 0.7
"CV 0.2 - 2 - - 2
"Blood - - - - 05 05
"Liver - - 2 - - 2
"Kidney - - 2 - 0.5 3
"GI - 0.2 - - 05 0.7
"Reproductive - - - 0.5 - 0.5

HI segregation for surface soil resulted in values equal to or higher than the cumulative SSP HI threshold
of 0.5 for a target organs including: the CNS, CV, blood, liver, kidney, Gl, and reproductive.

4.6.2.3 Lead and Iron Screening

The MDC for lead in sediment at the site was 259 mg/kg, which was below lead screening level of 400
mg/kg, and therefore, further characterization for lead was not required.

Iron concentrations at the site for sediment (evaluated as soil) resulted in an HQ greater than the iron SSP
threshold HQ of 0.5 for the residential scenario, and therefore, the site required further characterization

for iron through a margin of exposure evaluation. Appendix H presents the margin of exposure

evaluation for sediment. A summary of the results for SWMU 13 is presented below.

Iron Margin of Exposure Evaluation — Future Child Resident

Sediment (as Soil)

Estimated Exposure

Site Intake Screening Level

RDA Screen

(RfD) Screen
(mg/kg-day)

(mglday) Pass 6.6 10
Provisional
Reference Dose Pass 0.44 0.66

The site passed the margin of exposure evaluation for iron in sediment (evaluated as soil).
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4.6.2.4 Comparison to Generic SSLs

The MDC comparisons to generic SSLs (DAF 20) for detected chemicals in sediment indicated that TCE
exceeded its generic SSL (Table 4-16). Sediment specific geotechnical data were not available to
calculate a site-specific SSL.

4.6.3 Surface Water

4.6.3.1 Identification of COPCs

Table 4-17 presents the results of the COPC evaluations for surface water. COPCs identified for surface
water included:

e TAL metals: aluminum (NSV), thallium; and
e SVOCTICs: 9 compounds (NSVs).

4.6.3.2 Cumulative Risk Screen

Table 4-18 presents the results of the cumulative risk screening for surface water. A summary of the
screening results for SWMU 13 is presented below.

Cumulative Human Health Risk Screening Results for SWMU 13 — Surface Water

Surface Water

Tap Water Excess Cancer Risk Pass N/A

Tap Water Noncarcinogenic Pass 0.1

The cumulative human health risk screening passed for surface water at SWMU 13.

4.6.3.3 Lead and Iron Screening

The MDC for lead in surface water at the site was 0.9 micrograms per liter (ug/L), which was below the
lead action level of 15 ug/L; therefore, further characterization for lead was not required.

Iron concentrations at the site for surface water resulted in HQs less than the iron SSP threshold HQ of
0.5, and therefore, further characterization for iron was not required (Table 4-18).

4.6.3.4 Comparisons to ARARS

The MDC comparisons to MCLs and Virginia Water Quality Criteria VValues with respect to human
health indicated no detected chemicals exceeded these criteria (Table 4-17).

4.6.3.5 Human Health Risk Screening Summary

COPCs with screening values were limited to metals, benzo(a)pyrene, and DNT mixture in soil; metals,
benzo(a)pyrene, and dibenz(a,h)anthracene in sediment; and metals in surface water. The cumulative risk
screens passed with the exception of residential carcinogenic and noncarcinogenic scenarios for surface
soil, total soil, and sediment.

Failure of the residential carcinogenic cumulative risk screening for surface and total soil is due to the
concentrations of arsenic, benzo(a)pyrene, and dinitrotoluene mix in the soil. As a result of the arsenic
MDC being below its background point estimate, the site related risk for surface soil and total soil are
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7.E-06 and 8.E-08, respectively, which is below a cumulative excess risk of 1.E-05; and therefore, these
constituents are not of concern at the site.

Noncarcinogenic residential risk screening failed for surface soil and total soil due to metals
concentrations below background point estimates. These screening results are not a concern given that
the elevated HI (>1) is due to metals background levels in soil (HI of 3.4 for surface soil and HI of 3.0 for
total soil). In addition, the single metal COPC without an established background point estimate
(antimony) had an MDC below its unadjusted RBC (HQ <0.04).

Failure of the residential carcinogenic cumulative risk screening for sediment is due to the concentrations
of arsenic, benzo(a)pyrene, and dibenz(ah)anthracene. As a result of the arsenic MDC being below its
background point estimate, the site related risk for sediment is 5.E-06, which is below a cumulative
excess risk of 1.E-05; and therefore, these constituents are not of concern at the site.

Noncarcinogenic residential risk screening failed for sediment due to metal concentrations, which were in
the range of background point estimates for soil. This screening result is not considered a concern given
the lack of COPCs other than metals and concentrations in sediments that are comparable with
background levels found in soil at RFAAP.

The site failed both tiers of lead screening for soil (point comparison and IEUBK modeling) indicating
that further evaluations will be required at the site. Lead screening for sediment and surface water passed.
Iron concentrations in surface soil, total soil, and sediment required a margin of exposure evaluation.
Surface soil, total soil, and sediment passed the margin of exposure evaluation for iron. The iron
screening for surface water passed (HQ<0.5).

Generic SSL exceedances were limited to 1,3-dinitrobenzene in soil and TCE in soil and sediment. TCE

concentrations in the soil boring closest to the settling lagoon also exceeded site-specific SSLs. The TCE
SSL exceedance in one sediment sample is not considered a concern based on the lack of TCE detections
in surface water, the low concentration detected, and likely dilution effects associated with surface water

of the New River.

The 1,3-Dinitrobenzene concentration detected in soil exceeded the calculated site-specific SSL; this
exceedance is not considered a concern due to its single detection in one intermediate sample (duplicate
sample) of 11 subsurface samples analyzed at the site at a low estimated concentration below the
laboratory RL.

47 ECOLOGICAL RISK SCREENING
47.1 Problem Formulation

4.7.1.1 Ecological Site Characterization

An overview of the site physiography, water resources, geology, and soil for SWMU 13 is presented in
Section 4.1. The site is a 20-acre gravel area located within the 100-year floodplain of the New River in
the southeastern portion of the HSA. The area is bordered by the river to the south and the HSA in the
other directions. The site is currently operational and contains eight pairs of metal burning pads used for
burning of waste and off-specification energetic products. The area is surrounded by earthen berms to the
south, east, and west.

Terrestrial Habitat

Terrestrial habitat within the site is generally disturbed owing to physical operations and limited to grass
areas that are maintained. Gravel substrate in a large portion of the area limits vegetation density and
substrate quality. Consequently, grasses provide the cover type and shrubs or tree species are not
established. Vegetation along the fringe of the site consists of transitional herbaceous species typical of
disturbed communities.
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The limited terrestrial habitat at the site is not likely to support a diverse and abundant wildlife
community. Given its gravelly substrate and frequent disturbance related to site activities, few species
would be expected to extensively utilize terrestrial areas of the site. Potential wildlife utilizing the site
includes passerine bird and small mammalian species common to RFAAP grasslands (Virginia
Department of Game and Inland Fisheries 1999). Wildlife species were not observed at the site during
the site reconnaissance. While the reconnaissance represents one snapshot in time, it does provide
evidence concerning the limited potential for wildlife use at this site.

Aqguatic Habitat

The New River represents aquatic habitat located approximately 50 ft down a moderate to steep slope
from the site. At Radford, Virginia, the New River drains approximately 2,700 acres. It had an annual
mean discharge of approximately 2,200 cubic feet per second in 2001 (USGS 2004). The New River
supports a diversity of aquatic species including fish, aquatic invertebrates, amphibians, reptiles, and
piscivorous birds (IT 2001a).

Threatened, rare, or endangered species were not observed in terrestrial areas of the site during the site
reconnaissance. The New River was not surveyed during the reconnaissance to identify potential aquatic
threatened, rare, or endangered species. A complete discussion of threatened, rare and endangered
species potentially occurring within the entire RFAAP site is provided in Section 3.3.3.

4.7.1.2 Ecological Conceptual Site Model

The ECSM for the terrestrial component and aquatic component of the site are presented on Figures 3-1
and 3-2, respectively. Surface soil is a potential exposure medium of concern based on historical
activities at the site. Potential chemical transport to the New River may have resulted in the migration of
site-related chemicals to associated aquatic habitats. Based on the site characterization and data, the
following complete exposure pathways exist:

o Terrestrial receptor exposure to surface soil; and

e Aguatic receptor exposure to sediment and surface water.

Detected chemical occurrence and distribution tables are presented in Table 4-19, 4-22, and 4-24 for
surface soil, sediment, and surface water, respectively. In addition, Tables 4-21, 4-23, and 4-25
summarize the nondetected chemicals for soil, sediment, and surface water, respectively. Potential
ecological receptors may be exposed to COPECs in the soil, sediment, and surface water through the
following exposure routes:

Soil
o Direct contact/absorption from soil;

o Direct ingestion of soil;
¢ Incidental ingestion of soil; and

o Direct ingestion of biota with accumulated COPECs.

Sediment
o Direct contact/absorption from sediment;

o Direct ingestion of sediment;
¢ Incidental ingestion of sediment; and

o Direct ingestion of biota with accumulated COPECs.
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Surface Water

Direct contact/absorption from surface water;
Direct ingestion of surface water;
Incidental ingestion of surface water; and

Direct ingestion of biota with accumulated COPECs.

Terrestrial and aquatic receptors of concern selected to represent species in the major trophic levels likely
to use the site and the adjacent New River include:

Terrestrial

Plants;

Soil invertebrate/microbial community;

Omnivorous birds (American robin; Turdus migratorius);
Carnivorous birds (Red-tailed hawk; Buteo jamaicensis);
Herbivorous mammals (Meadow vole; Microtus pennsylvanicus);
Omnivorous mammals (Red fox; Vulpes vulpes); and

Carnivorous mammals (Short-tailed shrew; Blarina brevicauda).

Relevant assessment and measurement endpoints for the terrestrial pathway are identified in Section
3.3.6.1.

Aqguatic

Benthic community;

Fish Community;

Omnivorous Bird [e.g., Mallard (Anas platyrhynchos)];
Piscivorous Bird [e.g., Belted Kingfisher (Ceryle alcyon)]; and

Semi-Aquatic Mammals [e.g., Raccoon, (Procyon lotor).

Relevant assessment and measurement endpoints for the aquatic pathway are identified below:

Assessment and Measurement Endpoints for Aquatic Pathway— SWMU 13

Assessment Endpoints Measurement Endpoints

e Survival, growth, and e Compare MDCs for

reproduction of benthic sediment/surface water COPECs

community in New River to refinement screening values
e Survival, growth, and e Compare MDCs for

reproduction of fish community sediment/surface water COPECs

in New River to refinement screening values
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Assessment Endpoints

Measurement Endpoints

Survival, growth, and
reproduction of invertivorous
waterfowl in New River

Compare MDCs for
sediment/surface water COPECs
to NOAELs and LOAELs
associated with effects on
growth, reproduction, or survival
of terrestrial wildlife

Survival, growth, and
reproduction of piscivorous birds
in New River

Compare MDCs for
sediment/surface water COPECs
to NOAELs and LOAELs
associated with effects on
growth, reproduction, or survival
of terrestrial wildlife

Survival, growth, and
reproduction of omnivorous and
piscivorous mammals in New
River

Compare MDCs for
sediment/surface water COPECs
to NOAELs and LOAELs
associated with effects on

growth, reproduction, or survival
of terrestrial wildlife

4.7.2  Preliminary Exposure Estimate and Risk Characterization

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
and aquatic receptors for pathways to be quantitatively evaluated. Conservative TRVs are used to
evaluate the ecological effects of exposure using the two approaches discussed below.

4.7.2.1 Preliminary Exposure Estimate and Ecological Effects Evaluation

Direct Contact Approach

The maximum soil and sediment 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 the benthic community.

Dose Rate Modeling Approach

In the 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, sediment, and surface water and compared to the calculated TRVSs.

4.7.2.2 Preliminary Risk Characterization
Terrestrial Pathways

Terrestrial Plants - Qualitative characterization of vegetative communities common to grassed areas at
RFAAP is provided in Section 3.3.7.3. Stressed or dead vegetation was not observed in the site area
during the site reconnaissance that could be attributed to chemical stress. Reduced plant density is likely
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due to poor physical substrate quality or ongoing operational activities at the site, and not a response to
COPEC concentrations in the surface soil.

Soil Invertebrates and Microbial Communities —Direct contact HQs calculated for soil are presented in
Tables 4-26, respectively, for detected chemicals.

Of the detected chemicals for which ecological screening values were available, the concentrations of
aluminum, chromium, iron, lead, manganese, zinc, cyanide, benzo(a)anthracene, benzo(a)pyrene,
benzo(b)flouranthene, chrysene, fluoranthene, phenanthrene, and pyrene resulted in HQ values that were
greater than 1 (Table 4-26). However, MDCs for aluminum, chromium, iron, and manganese were below
their background point estimates (Table 4-27).

A separate exposure assessment was conducted for dioxin/furan congeners to evaluate whether surface
soil concentrations pose a threat to soil invertebrates. The 2,3,7,8-TCDD equivalent concentration as
presented in Table 4-20 of 2.39 picograms per gram (pg/g) is below the BTAG screening value of 10,000
pg/g for 2,3,7,8-TCDD.

Terrestrial Wildlife - Quantitative risk characterization for terrestrial wildlife is limited to direct ingestion
of biota and incidental ingestion of soil. The ECSM identifies a potentially complete direct contact
exposure pathway to herbivorous and omnivorous mammals; however, there is insufficient information to
quantify this pathway. This pathway is likely secondary to the direct ingestion pathway; therefore, it
should not substantially alter the risk characterization.

The risk to each potential terrestrial wildlife receptor is summarized in Tables 4-28 and 4-29 (dioxins) and
characterized as follows:

NOAEL Only NOAEL and LOAEL
Receptor Exceedances Exceedances
American Robin cadmium, dioxins chromium, lead, selenium,
zinc
Red-tailed Hawk chromium lead, zinc
Meadow Vole lead none
Red Fox arsenic, selenium, lead, mercury, zinc
benzo(g,h,i)perylene
Short-tailed Shrew | arsenic, cadmium lead, selenium, zinc

Aguatic Pathways

Benthic Communities - The direct contact HQs calculated for benthic communities are presented in Tables
4-30 and 4-31.

In sediment, for the detected chemicals for which ecological screening values were available, the
concentrations of antimony, cadmium, copper, iron, lead, manganese, zinc, cyanide, acenaphthylene, and
indeno(1,2,3-cd)pyrene resulted in HQ values greater than 1.

For surface water, for the detected chemicals for which ecological screening values were available, the
concentration of dissolved barium resulted in HQ value greater than 1.
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Aguatic Wildlife - Quantitative risk characterization is limited to direct ingestion of biota and incidental
ingestion of sediment. The risk to each potential aquatic wildlife receptor at the site is summarized in
Table 4-32 and characterized as follows:

NOAEL Only NOAEL and LOAEL
Receptor Exceedances Exceedances
Mallard Duck zinc none
Belted Kingfisher zinc lead, selenium
Raccoon arsenic none

4.7.3 Refined Exposure Estimate, Ecological Effects Evaluation, and Risk Characterization

4.7.3.1 Refined Exposure Estimate and Ecological Effects Evaluation - Dose Modeling

Refined exposure estimates and ecological effects were not developed for direct contact assessment
because an appropriate 95% UCL could not be calculated using the available data.

Refined exposure estimates and ecological effects were not developed for terrestrial wildlife receptors
(surface soil) and aquatic wildlife receptors given the elevated results of the human health screening for
lead and the lead HQs calculated for the American Robin and Meadow Vole.

4.7.3.2 Exposure and Risk Uncertainty Analysis

A discussion of potential risk and exposure uncertainty is provided in Section 3.3.9. Based on this
assessment, while factors such as lack of TSV 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 site.

4.7.3.3 Background Concentrations of Metals

The results of the background comparison for the site are provided in Table 4-14 and discussed in the
ecological risk summary.

4.7.4  Ecological Risk Screening Summary

Due to the results of the ecological risk screening, additional ecological risk evaluations for metals will be
conducted for the terrestrial and aquatic wildlife as part of future evaluations for the site (outside the
current operating area of SWMU 13).

4.8 CONCEPTUAL SITE MODEL

A refined CSM for SWMU 13 is presented on Figure 4-5. The CSM focuses on migration pathways from
the current operating area (burning ground) to areas south and east of the operating area located outside of
the earthen berm. The earthen berm is located along the southern and eastern perimeter of the active
burning ground and is approximately 50 ft north of the New River.

With the current operating area, the land surface slopes gently southward toward the New River.
Topography south of the earthen berm slopes moderately to steeply toward the New River. The New
River flows east past SWMU 13 prior to turning north around the HSA.

Subsurface geology at the site consists of fill material and alluvial deposits overlying carbonate bedrock
of the Elbrook Formation. Groundwater is present in the lower part of the alluvium and in the underlying
bedrock at a depth of approximately 12 to 20 ft bgs. Groundwater flows southward across SWMU 13
toward the New River where local discharge of groundwater occurs.
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Potentially affected media include surface and subsurface soil, surface water, and groundwater. COPCs
identified in soil and sediment with screening values include metals and PAHs. Thallium was identified
as a COPC in surface water (New River).

Although current and likely future land-use scenarios are limited to industrial operations, both residential
and industrial scenarios are evaluated. SWMU 13 is enclosed by a fence along its perimeter and by the
Installation perimeter fence, and, therefore, potential receptors are limited to site workers (more
conservative than trespasser scenario), future construction workers, and terrestrial biota.

Direct deposition is considered a potential release mechanism to surface soil within the current operating
area and past burning operations may have affected soil outside of the earthen berm. Site workers,
construction workers, and terrestrial biota could contact surface soil. Leaching of chemicals is considered
a potential release mechanism to subsurface soil that may be contacted by potential future construction
workers. Leaching of chemicals is considered a potential release mechanism to groundwater. In addition,
the area associated with the settling lagoon may have been affected by storm water runoff from the
operational area. Storm water transport of surficial materials to the settling lagoon is shown as resulting
in a surface soil exposure pathway.

49 RECOMMENDATION FOR FUTURE ACTION

Based on the results of the SSP screening, further investigation of the nature and extent of lead in soil
outside of the current operating area (south of the earthen berm) is recommended. This assessment
should include completion of a human health risk assessment, SLERA, and an evaluation of the need for
future actions. The SLERA should also include an assessment of metals concentrations in sediment in the
New River and associated risk to aquatic receptors. In addition, current groundwater data for SWMU 13
(collected as part of the Facility’s open burning permit with the VDEQ) will be reviewed and assessed as
part of the RFI.
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Table 4-1
Summary of Analytical Data for Soil Samples Collected at SWMU 13
Modified from Dames and Moore SWMU 13 RFI Investigation Report
SSP Report
Radford Army Ammunition Plant, Radford, Virginia

SITE ID 13sB1 13sB1 13sB1 | 13SB2D | 13SB2 13SB2 13SB2 Facility-
FIELD ID RFIS*1 RFIS*2 RFIS*3 | RFIS*19 | RFIS*4 RFIS*5 RFIS*6 | Adjusted | Adjusted Draft Wide
SAMPLE DATE 20-Aug-91 | 20-Aug-91 | 20-Aug-91 | 26-Aug-91 | 26-Aug-91 | 26-Aug-91 | 26-Aug-91 Soil Soil BTAG Background
DEPTH (ft bgs) 0.5 5.0 10.0 0.5 0.5 5.0 10.0 Industrial | Residential | Screening Point
MATRIX| PQLs Ccso Cso Cso Ccso Cso Ccso Ccso RBC RBC Level Estimates®
UNITS| mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
TAL Metals
Aluminum 14.1 14,000 || 12,000 | 19100 || 12900 | 12500 || 11,400 | 16,600 102,200 7,821 1 40,041
Arsenic 30 1.2B 0.72B 1.1B 1.98 1.4B 0.966B 1.268 1.91 0.43 328 15.8
Barium 1 228 195 246 185 177 125 151 7,154 548 440 209
Beryllium 0.2 3.02 2.60 3.77 2.01 175 168 181 204 15.6 0.02 1.02
Cadmium 2 <0.7 <0.7 <0.7 <0.7 1.15 <0.7 <0.7 102 7.8 3 0.69
Calcium 100 2530 1970 2700 2850 2730 2040 2150 - - - -
Chromium® 4 284 || 254 | 345 | 259 | 259 || 226 [ 297 | 307 235 0.0075 65.3
Cobalt 3 14.1 14.5 18.6 11.9 11.6 11.2 165 | 2044 156 100 72.3
Copper 7 12.7 12.4 17.7 15.4 11.3 8.17 12.4 4,088 313 15 53.5
Iron 1000 23,400 || 22,900 |[ 30,300 || 23000 | 20300 ][ 17900 | 25,000 30,660 2,346 12 50,962
Lead® 2 33.6 16.8 20.4 98.6 65.7 <10.5 17.8 750 400 0.01 26.8
Magnesium 50 4,310 4,330 5,470 4,030 3,900 3,630 4,840 - - 4,400 -
Manganese®® 0.275 922 | 795 || 939 | 897 || 749 | 517 | 692 2,044 156 330 2,543
Mercury® 0.1 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 31 2.3 0.058 0.13
Nickel 3 19 17.2 23.4 15.9 15.9 14.3 19.3 2,044 156 2 62.8
Potassium 375 1,460 13008 1,690 1,880 1,670 1,2108 1,580 - - - -
Silver 4 0.968 0.94 1.21 0.86 0.704 0.825 1.05 511 39.1 0.000098 -
Sodium 150 302B 302B 305B 268B 297B 290B 289B - - - -
Thallium 20 <6.62 <6.62 <6.62 <6.62 <6.62 <6.62 <6.62 7.15 0.548 0.001 2.11
Vanadium 0.775 379 || 3867 |[ 513 | 342 | 323 [ 31 | 432 102 7.8 05 108
Zinc 30.2 129 95.8 108 297 223 70.1 86.9 30,660 2,346 10 202

Radford Army Ammunition Plant
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Table 4-1 (Continued)

Summary of Analytical Data for Soil Samples Collected at SWMU 13
Modified from Dames and Moore SWMU 13 RFI Investigation Report
SSP Report
Radford Army Ammunition Plant, Radford, Virginia

SITE ID 13SB1 13SB1 13SB1 13SB2D 13SB2 13SB2 13SB2 Facility-
FIELD ID RFIS*1 RFIS*2 RFIS*3 RFIS*19 RFIS*4 RFIS*5 RFIS*6 Adjusted Adjusted Draft Wide
SAMPLE DATE| 20-Aug-91 | 20-Aug-91 | 20-Aug-91 | 26-Aug-91 | 26-Aug-91 | 26-Aug-91 | 26-Aug-91 Soil Soil BTAG Background
DEPTH (ft bgs) 0.5 5.0 10.0 0.5 0.5 5.0 10.0 Industrial | Residential [ Screening Point
MATRIX] PQLs CsO CsO CsoO CsoO CsoO CsO CsoO RBC RBC Level Estimates®
UNITS| mag/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
Explosives
1,3,5-Trinitrobenzene 0.488 <0.488 <0.488 <0.488 <0.488 <0.488 <0.488 <0.488 3,066 235 -- -
1,3-Dinitrobenzene 0.496 <0.496 <0.496 <0.496 <0.496 <0.496 <0.496 <0.496 10.2 0.782 -- --
2,4,6-Trinitrotoluene 0.456 <0.456 <0.456 <0.456 <0.456 <0.456 <0.456 <0.456 95 21.3 -- --
2,4-Dinitrotoluene 0.424 <0.424 <0.424 <0.424 <0.424 <0.424 <0.424 <0.424 204 16 - -
2,6-Dinitrotoluene 0.524 <0.524 <0.524 <0.524 <0.524 <0.524 <0.524 <0.524 102 7.82 - -
HMX 0.666 <0.666 <0.666 <0.666 <0.666 <0.666 <0.666 <0.666 5,110 391 - -
Volatiles
1,1,1-Trichloroethane 0.005 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 0.005 28,616 2,190 0.3 -
Acetone 0.1 <0.017 <0.017 <0.017 <0.017 <0.017 <0.017 <0.017 91,980 7039 - -
Toluene 0.005 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 20,440 1,564 0.1 -
Trichloroethylene 0.005 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 7.15 1.60 0.3 -
Trichlorofluoromethane 0.005 <0.006 <0.006 <0.006 <0.006 <0.006 0.006 <0.006 30,660 2,346 - -
Semi-Volatiles
2,4-Dinitrotoluene 0.3 <0.14 <0.14 <0.14 <0.14 <0.14 <0.14 <0.14 204 16 -- -
2,6-Dinitrotoluene 0.3 <0.085 <0.085 <0.085 <0.085 <0.085 <0.085 <0.085 102 7.82 - -
Bis(2-ethylhexyl)Phthalate 0.3 <0.62 <0.62 <0.62 <0.62 <0.62 <0.62 <0.62 410 46 - -
Di-N-Butyl Phthalate 0.3 <0.061 <0.061 <0.061 <0.061 <0.061 <0.061 <0.061 10,220 782 - -
Diethyl Phthalate 0.3 <0.24 <0.24 <0.24 <0.24 <0.24 <0.24 <0.24 81,760 6,257 - --
N-Nitrosodiphenylamine 0.3 <0.19 <0.19 <0.19 <0.19 <0.19 <0.19 <0.19 0.5 0.01 - -

Radford Army Ammunition Plant
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Table 4-1 (Continued)
Summary of Analytical Data For Soil Samples Collected at SWMU 13
Modified from Dames and Moore RFI Investigation Report
SSP WPA for Nine SWMUs and Three AOCs
Radford Army Ammunition Plant, Radford, Virginia

SITE ID 13SB3 13SB3 13SB3 135B4 135B4 13SB4 13SB5 Facility-
FIELD ID RFIS*7 RFIS*8 RFIS*9 | RFIS*10 | RFIS*11 | RFIS*12 | RFIS*13 | Adjusted | Adjusted Draft Wide
SAMPLE DATE 26-Aug-91 | 26-Aug-91 | 26-Aug-91 | 28-Aug-91 | 28-Aug-91 | 28-Aug-91 | 22-Aug-91 Soil Soil BTAG Background
DEPTH (ft bgs) 0.5 5.0 10.0 0.5 5.0 10.0 0.5 Industrial | Residential | Screening Point
MATRIX| PQLs CcSso CcSso CcSso Cso CcSso Ccso Cso RBC RBC Level Estimates®
UNITS| mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
TAL Metals
Aluminum 14.1 14,200 8900 | 7910 | 32808 [ 8120 | 14100 | 8840 102,200 7,821 1 40,041
Arsenic 30 3.08 0.436B 0.391B 0.961B 0.535B 0.92B 1.09B 1.91 0.43 328 15.8
Barium 0.2 199 96.5 74.8 43.7 98.7 175 104 7,154 548 440 209
Beryllium 0.2 242 157 111 <0.5 131 211 154 204 15.6 0.02 1.02
Cadmium 2 0.958 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 102 7.8 3 0.69
Calcium 100 2240 1920 1540 16200 1830 2930 3810 - - - -
Chromium® 4 'I“ 19.0 16.2 8.51 18.1 20 307 235 0.0075 65.3
Cobalt 3 | 139 8.63 7.01 2.64 8.01 13.1 8.02 2,044 156 100 72.3
Copper 7 16.7 6.62B 4.98B 99.5 7.99 12.2 115 4,088 313 15 53.5
Iron 1000 38500 | 13600 | 115008 65708 | 123,200 ][ 20,300 | 13,900 30,660 2,346 12 50,962
Lead® 2 258 <105 <105 367 13.7 17.9 110 750 400 0.01 26.8
Magnesium 50 3,100 2,910 2,470 3,670 2,730 3,950 3,100 - - 4,400 -
Manganese® 0.275 1650 | 369 | 2828 1618 || 360 || 690 | 437 2,044 156 330 2,543
Mercury® 0.1 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 31 2.3 0.058 0.13
Nickel 3 16.7 12.4 9.58 3.98 11.1 18.3 11.8 2,044 156 2 62.8
Potassium 375 1610 11108 10208 707B 9788 11508 1420 - - - -
Silver 4 0.971 0.74 0.719 <0.589 0.686 0.957 0.811 511 39.1 0.000098 -
Sodium 150 2728 3078 3228 272B 3338 322B 3008 - - - -
Thallium 20 <6.62 <6.62 <6.62 <6.62 <6.62 <6.62 <6.62 7.15 0.548 0.001 2.11
Vanadium 0.775 385 | 232 || 21 [ 113 | 214 | 344 | 227 102 7.8 05 108
Zinc 30.2 821 59.2 46.2 72.5 59.5 91.3 93.5 30,660 2,346 10 202

Radford Army Ammunition Plant
SSP Report



Table 4-1 (Continued)

Summary of Analytical Data For Soil Samples Collected at SWMU 13
Modified from Dames and Moore RFI Investigation Report
SSP WPA for Nine SWMUs and Three AOCs
Radford Army Ammunition Plant, Radford, Virginia

SITE ID 13SB3 13SB3 13SB3 13SB4 13sSB4 13sB4 13SB5 Facility-
FIELD ID| RFIS*7 RFIS*8 RFIS*9 RFIS*10 RFIS*11 RFIS*12 RFIS*13 Adjusted Adjusted Draft Wide
SAMPLE DATE| 26-Aug-91 | 26-Aug-91 | 26-Aug-91 | 28-Aug-91 | 28-Aug-91 | 28-Aug-91 | 22-Aug-91 Soil Soil BTAG Background
DEPTH (ft bgs) 0.5 5.0 10.0 0.5 5.0 10.0 0.5 Industrial | Residential [ Screening Point
MATRIX] PQLs CsO CsO CsO CsO CsO CsoO CsoO RBC RBC Level Estimates®
UNITS| mag/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
Explosives
1,3,5-Trinitrobenzene 0.488 <0.488 <0.488 <0.488 <0.488 <0.488 <0.488 <0.488 3,066 235 -- -
1,3-Dinitrobenzene 0.496 <0.496 <0.496 <0.496 <0.496 <0.496 <0.496 <0.496 10.2 0.782 -- --
2,4,6-Trinitrotoluene 0.456 <0.456 <0.456 <0.456 <0.456 <0.456 <0.456 <0.456 95 21.3 -- --
2,4-Dinitrotoluene 0.424 <0.424 <0.424 <0.424 <0.424 <0.424 <0.424 <0.424 204 16 - -
2,6-Dinitrotoluene 0.524 <0.524 <0.524 <0.524 <0.524 <0.524 <0.524 <0.524 102 7.82 - -
HMX 0.666 <0.666 <0.666 <0.666 <0.666 <0.666 <0.666 <0.666 5,110 391 - -
Volatiles
1,1,1-Trichloroethane 0.005 <0.004 <0.004 <0.004 <0.004B <0.004B <0.004B <0.004 28,616 2,190 0.3 -
Acetone 0.1 <0.017 <0.017 <0.017 <0.017B <0.017B <0.017B <0.017 91,980 7039 - -
Toluene 0.005 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 20,440 1,564 0.1 -
Trichloroethylene 0.005 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 7.15 1.60 0.3 -
Trichlorofluoromethane 0.005 <0.006 <0.006 <0.006 <0.006B <0.006B <0.006B <0.006B 30,660 2,346 - -
Semi-Volatiles
2,4-Dinitrotoluene 0.3 <0.07 <0.14 <0.14 1.76 <0.14 <0.14 <0.14 204 16 -- -
2,6-Dinitrotoluene 0.3 <0.425 <0.085 <0.085 <0.425 <0.085 <0.085 <0.085 102 7.82 - -
Bis(2-ethylhexyl)Phthalate 0.3 <3.1 <0.62 8.67 <3.1 <0.62 <0.62 <0.62 410 46 - -
Di-N-Butyl Phthalate 0.3 <0.305 <0.061 <0.061 11.7 <0.061 <0.061 0.337 10,220 782 - -
Diethyl Phthalate 0.3 <12 <0.24 <0.24 4.73 <0.24 <0.24 <0.24 81,760 6,257 - -
N-Nitrosodiphenylamine 0.3 <0.95 <0.19 <0.19 I 1.29 I <0.19 <0.19 <0.19 0.5 0.01 - -
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Table 4-1 (Continued)
Summary of Analytical Data For Soil Samples Collected at SWMU 13
Modified from Dames and Moore RFI Investigation Report
SSP Report
Radford Army Ammunition Plant, Radford, Virginia

SITE ID| 13SB5 13SB5 13SB6 13SB6 13SB6 13sC1 13sC1 Facility-
FIELD ID RFIS*14 | RFIS*15 | RFIS*16 | RFIS*17 | RFIS*18 | RFIS*21 | RFIS*22 | Adjusted | Adjusted Draft Wide
SAMPLE DATH 22-Aug-91 | 22-Aug-91 | 21-Aug-91 | 21-Aug-91 | 21-Aug-91 | 20-Aug-91 | 20-Aug-91 Soil Soil BTAG Background
DEPTH (ft bgs) 5.0 10.0 0.5 5.0 10.0 0.5 5.0 Industrial | Residential | Screening Point
MATRIX| PQLs Cso Ccso Ccso Ccso Cso Cso Ccso RBC RBC Level Estimates®
UNITS| mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
TAL Metals
Aluminum 14.1 8270 || 16400 | 10,200 || 8080 | 10800 | 8420 | 8430 102,200 7,821 1 40,041
Arsenic 30 <0.25B <0.5B 1.11B 0.562B 0.507B 0.509B 0.684B 1.91 0.43 328 15.8
Barium 1 94.5 188 128 108 133 118 157 7,154 548 440 209
Beryllium 0.2 135 2.46 1.40 143 151 135 179 204 15.6 0.02 1.02
Cadmium 2 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 102 7.8 3 0.69
Calcium 100 1480 3330 2520 2200 2370 1750 1990 - - - -
Chromium® 4 17.6 21.7 17.2 22.2 19 20.7 307 235 0.0075 65.3
Cobalt 3 8.11 14.7 9.11 7.88 10.6 8.92 10.2 2,044 156 100 72.3
Copper 7 5.89B 12.2 11.1 15 8.41 6.83B 8.24 4,088 313 15 53.5
Iron 1000 | 12,2008 | 21900 | 17,800 | 12600 | 16200 ][ 14200 | 16,100 30,660 2,346 12 50,962
Lead® 2 <10.5 17.3 108 <10.5 <10.5 <10.5 <10.5 750 400 0.01 26.8
Magnesium 50 2,660 4,370 2,800 2,680 3,320 2,820 3,020 - - 4,400 -
Manganese® 0.275 3322 | s8 || 643 || 363 | 468 | 514 | 580 2,044 156 330 2,543
Mercury® 0.1 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 31 2.3 0.058 0.13
Nickel 3 11.2 21.2 12.2 11.1 14.5 11.9 13.4 2,044 156 2 62.8
Potassium 375 1390B 1,450 1,480 1,060B 1,290B 1,080B 915B - - - -
Silver 150 0.685 1.2 0.764 <0.589 0.89 0.67 0.717 511 39.1 0.000098 -
Sodium 4 273B 381B 261B 313B 3008 629B 4638 - - - -
Thallium 20 <6.62 <6.62 <6.62 <6.62 <6.62 <6.62 <6.62 7.15 0.548 0.001 2.11
Vanadium 0.775 210 [ 389 | 271 | 207 || 275 |[ 227 | 244 102 7.8 0.5 108
Zinc 30.2 60.2 97.8 213 62.8 72 67.6 72.4 30,660 2,346 10 202

Radford Army Ammunition Plant
SSP Report



Table 4-1 (Continued)

Summary of Analytical Data For Soil Samples Collected at SWMU 13
Modified from Dames and Moore RFI Investigation Report
SSP Report
Radford Army Ammunition Plant, Radford, Virginia

SITE ID| 13SB5 13SB5 13SB6 13SB6 13SB6 13sC1 13sC1 Facility-
FIELD ID RFIS*14 RFIS*15 RFIS*16 RFIS*17 RFIS*18 RFIS*21 RFIS*22 Adjusted Adjusted Draft Wide
SAMPLE DATH 22-Aug-91 | 22-Aug-91 | 21-Aug-91 | 21-Aug-91 | 21-Aug-91 | 20-Aug-91 | 20-Aug-91 Soil Soil BTAG Background
DEPTH (ft bgs) 5.0 10.0 0.5 5.0 10.0 0.5 5.0 Industrial | Residential [ Screening Point
MATRIX] PQLs CsO CsO CsO CsoO CsoO CSO CsO RBC RBC Level Estimates®
UNITS| mag/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
Explosives
1,3,5-Trinitrobenzene 0.488 <0.488 <0.488 <0.488 <0.488 <0.488 <0.488 <0.488 3,066 235 -- -
1,3-Dinitrobenzene 0.496 <0.496 <0.496 <0.496 <0.496 <0.496 <0.496 <0.496 10.2 0.782 -- -
2,4,6-Trinitrotoluene 0.456 <0.456 <0.456 29C <0.456 <0.456 <0.456 <0.456 95 21.3 -- --
2,4-Dinitrotoluene 0.424 <0.424 <0.424 0.761C <0.424 <0.424 <0.424 <0.424 204 16 - -
2,6-Dinitrotoluene 0.524 <0.524 <0.524 <0.524 <0.524 <0.524 <0.524 <0.525 102 7.82 - -
HMX 0.666 <0.666 0.945C <0.666 <0.666 <0.666 0.744C <0.666 5,110 391 - -
Volatiles
1,1,1-Trichloroethane 0.005 <0.004 <0.004 <0.004 <0.004B 0.005 <0.004 <0.004 28,616 2,190 0.3 -
Acetone 0.1 <0.017 <0.017 <0.017 <0.017B <0.017 <0.017 <0.017 91,980 7039 - -
Toluene 0.005 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 20,440 1,564 0.1 -
Trichloroethylene 0.005 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 7.15 1.60 0.3 -
Trichlorofluoromethane 0.005 <0.006B <0.006B <0.006 <0.006B <0.006 <0.006B <0.006 30,660 2,346 - -
Semi-Volatiles
2,4-Dinitrotoluene 0.3 <0.14 <0.14 0.943 <0.14 <0.14 <0.14 <0.14 204 16 -- -
2,6-Dinitrotoluene 0.3 <0.085 <0.085 0.747 <0.085 <0.085 <0.085 <0.085 102 7.82 - -
Bis(2-ethylhexyl)Phthalate 0.3 <0.62 <0.62 <0.62 <0.62 7.45 <0.62 <0.62 410 46 - -
Di-N-Butyl Phthalate 0.3 <0.061 <0.061 0.194 <0.061 <0.061 <0.061 <0.061 10,220 782 - -
Diethyl Phthalate 0.3 <0.24 <0.24 <0.24 <0.24 <0.24 <0.24 <0.24 81,760 6,257 - -
N-Nitrosodiphenylamine 0.3 <0.19 <0.19 I 0.64 I <0.19 <0.19 <0.19 <0.19 0.5 0.01 - -
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Table 4-1 (Continued)
Summary of Analytical Data For Soil Samples Collected at SWMU 13
Modified from Dames and Moore RFI Investigation Report
SSP Report
Radford Army Ammunition Plant, Radford, Virginia

SITE ID) 13sC1 13sC2 13sC2 13sC2 13sC3 13sC3 13sC3 Facility-
FIELD ID RFIS*23 | RFIS*24 | RFIS*25 | RFIS*26 | RFIS*27 | RFIS*28 | RFIS*29 | Adjusted | Adjusted Draft Wide
SAMPLE DATE 20-Aug-91 | 21-Aug-91 | 21-Aug-91 | 21-Aug-91 | 21-Aug-91 | 21-Aug-91 | 21-Aug-91 Soil Soil BTAG Background
DEPTH (ft bgs) 10.0 0.5 5.0 10.0 0.5 5.0 10.0 Industrial | Residential [ Screening Point
MATRIX| PQLs CcSso Ccso CcSso CcSo CcSo CcSso CcSo RBC RBC Level Estimates®
UNITS| mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
TAL Metals
Aluminum 14.1 10400 || 8960 | 10300 |[ 11000 | 42108 |[ 9610 | 8750 102,200 7,821 1 40,041
Arsenic 30 0.403B 0.623B 0.5698 0.826B 0.6128 0.736B 0.534B 1.91 0.43 328 15.8
Barium 1 128 132 135 175 76 143 131 7,154 548 440 209
Beryllium 0.2 161 1.49 1.34 1.88 0.945 137 1.28 204 15.6 0.02 1.02
Cadmium 2 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 102 7.8 3 0.69
Calcium 100 2050 1900 2040 2180 4580 1860 1610 - - - -
Chromium® 4 I“ 205 22.0 122 214 20.0 307 235 0.0075 65.3
Cobalt 3 | 104 9.27 10.2 12.4 4.85 10.30 105 2,044 156 100 72.3
Copper 7 8.28 9.22 12.7 12.9 23.7 10.1 9.38 4,088 313 15 53.5
Iron 1000 16,200 || 15400 || 16,300 |[ 19,600 | 9,7208 |[ 16,000 | 15,900 30,660 2,346 12 50,962
Lead® 2 <105 55.6 <105 <105 320 <105 <105 750 400 0.01 26.8
Magnesium 50 3,290 3,000 3,420 3,680 2,970 3,180 3,110 - - 4,400 -
Manganese® 0.275 511 || s18 || 513 || 672 || 319 | 306 | 500 2,044 156 330 2,543
Mercury® 0.1 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 31 2.3 0.058 0.13
Nickel 3 14.1 12.7 14.9 16.6 6.46 13.7 12.3 2,044 156 2 62.8
Potassium 375 1,070B 1,610 1,170B 9468 8978 1,970 1,090B - - - -
Silver 150 0.829 0.858 0.842 <0.589 <0.589 0.81 0.755 511 39.1 0.000098 -
Sodium 4 4708 287B 3748 3848 2458 3068 4578 - - - -
Thallium 20 <6.62 <6.62 <6.62 9.82 <6.62 12 <6.62 7.15 0.548 0.001 2.11
Vanadium 0.775 21 || 2a7 | 272 325 14 26 26.5 31 2.3 0.5 108
Zinc 30.2 73.5 94.7 73.5 80.6 156 77.2 70.8 30,660 2,346 10 202

Radford Army Ammunition Plant
SSP Report



Table 4-1 (Continued)

Summary of Analytical Data For Soil Samples Collected at SWMU 13
Modified from Dames and Moore RFI Investigation Report
SSP Report
Radford Army Ammunition Plant, Radford, Virginia

SITE ID| 13SC1 13sC2 13SC2 13SC2 13SC3 13SC3 13SC3 Facility-
FIELD ID RFIS*23 RFIS*24 RFIS*25 RFIS*26 RFIS*27 RFIS*28 RFIS*29 Adjusted Adjusted Draft Wide
SAMPLE DATE 20-Aug-91 | 21-Aug-91 | 21-Aug-91 | 21-Aug-91 | 21-Aug-91 | 21-Aug-91 | 21-Aug-91 Soil Soil BTAG Background
DEPTH (ft bgs) 10.0 0.5 5.0 10.0 0.5 5.0 10.0 Industrial | Residential [ Screening Point
MATRI PQLs CsO CsO CsO CsO CsO CsSO CsO RBC RBC Level Estimates®
UNITS| mag/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
Explosives
1,3,5-Trinitrobenzene 0.488 <0.488 <0.488 <0.488 <0.488 2.9C <0.488 <0.488 3,066 235 -- --
1,3-Dinitrobenzene 0.496 <0.496 <0.496 <0.496 <0.496 <0.496 <0.496 <0.496 10.2 0.782 -- --
2,4,6-Trinitrotoluene 0.456 <0.456 <0.456 <0.456 <0.456 0.515C <0.456 <0.456 95 21.3 -- --
2,4-Dinitrotoluene 0.424 <0.424 <0.424 <0.424 <0.424 <0.424 <0.424 <0.424 204 16 - -
2,6-Dinitrotoluene 0.524 <0.524 <0.524 <0.524 <0.524 1.33C <0.524 <0.524 102 7.82 - -
HMX 0.666 <0.666 0.945 <0.666 <0.666 <0.666 <0.666 <0.666 5,110 391 - -
Volatiles
1,1,1-Trichloroethane 0.005 0.005 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 28,616 2,190 0.3 -
Acetone 0.1 0.025 <0.017 <0.017 <0.017 <0.017 <0.017 <0.017 91,980 7039 - -
Toluene 0.005 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 20,440 1,564 0.1 -
Trichloroethylene 0.005 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 7.15 1.60 0.3 -
Trichlorofluoromethane 0.005 <0.006 <0.006 <0.006 <0.006 <0.006B <0.006B <0.006B 30,660 2,346 - -
Semi-Volatiles
2,4-Dinitrotoluene 0.3 <0.14 <0.14 <0.14 <0.14 1.76 <0.14 <0.14 204 16 -- --
2,6-Dinitrotoluene 0.3 <0.085 <0.085 <0.085 <0.085 2.42 <0.085 <0.085 102 7.82 - -
Bis(2-ethylhexyl)Phthalate 0.3 <0.62 <0.62 <0.62 <0.62 <0.62 <0.62 <0.62 410 46 - -
Di-N-Butyl Phthalate 0.3 <0.061 <0.061 <0.061 <0.061 0.329 <0.061 <0.061 10,220 782 - -
Diethyl Phthalate 0.3 <0.24 <0.24 <0.24 <0.24 <0.24 <0.24 <0.24 81,760 6,257 -- --
N-Nitrosodiphenylamine 0.3 <0.19 <0.19 <0.19 <0.19 <0.19 <0.19 <0.19 0.5 0.01 - -

Radford Army Ammunition Plant
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Table 4-1 (Continued)
Summary of Analytical Data For Soil Samples Collected at SWMU 13
Modified from Dames and Moore RFI Investigation Report
SSP Report
Radford Army Ammunition Plant, Radford, Virginia

SITE ID 13SC4 13SC4 135C4 13SC5 13SC5 13SC5 13SC6 Facility-
FIELD ID RFIS*30 | RFIS*31 | RFIS*32 | RFIS*33 | RFIS*34 | RFIS*35 | RFIS*36 | Adjusted | Adjusted Draft Wide
SAMPLE DATE 22-Aug-91 | 22-Aug-91 | 22-Aug-91 | 26-Aug-91 | 26-Aug-91 | 26-Aug-91 | 27-Aug-91 Soil Soil BTAG Background
DEPTH (ft bgs) 0.5 5.0 10.0 0.5 5.0 10.0 0.5 Industrial | Residential [ Screening Point
MATRIX| PQLs CcSso CSso CcSo CSo CcSso CcSso CcSso RBC RBC Level Estimates®
UNITS| magl/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
TAL Metals
Aluminum 14.1 4,600 6,890 7670 | 9030 | 12800 | 11500 | 28708 102,200 7,821 1 40,041
Arsenic 30 1.59B 0.3928 0.463B 0.568B 0.9798 0.6698 0.423B 1.91 0.43 328 15.8
Barium 1 77.1 117 127 136 187 172 36.8B 7,154 548 440 209
Beryllium 0.2 0.886 1.40 150 116 1.95 1.90 <05 204 15.6 0.02 1.02
Cadmium 2 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 102 7.8 3 0.69
Calcium 100 23300 1530 1490 1730 2920 2290 5280 - - - -
Chromium® 4 12.0 17.3 18.2 223 [ 282 | 255 | 868 307 235 0.0075 65.3
Cobalt 3 4.92 8.94 9.35 9.71 123 126 2.64 2,044 156 100 72.3
Copper 7 66.9 8.43B 8.66B 12 125 10.9 713 4,088 313 15 53.5
Iron 1000 9,980B 14,000 || 14500 [ 15800 | 21400 || 18700 | 6.0808 30,660 2,346 12 50,962
Lead® 2 406 <105 <105 76.7 17.4 14.9 293 750 400 0.01 26.8
Magnesium 50 | 11,600 2,770 2,890 2,970 4,060 3,580 2,750 - - 4,400 -
Manganese®® 0.275 352 || 423 | 424 || s35 | 5712 || 477 | 1268 2,044 156 330 2,543
Mercury® 0.1 <0.05 <0.05 <0.05 <0.05 <0.05 0.098 <0.05 31 2.3 0.058 0.13
Nickel 3 5.79 11.1 11.4 13.3 18.3 15.8 35 2,044 156 2 62.8
Potassium 375 1,150B 931B 1,0008 1,380 1,110B 1,080B 6938 - - - -
Silver 150 <0.589 <0.589 0.731 0.77 0.871 0.885 <0.589 511 39.1 0.000098 -
Sodium 4 2938 3888 3358 2378 2638 3138 2288 - - - -
Thallium 20 128 9.82 <6.62 9.7 13.9 158 <6.62 7.15 0.548 0.001 2.11
Vanadium 0.775 16.4 22.4 24.1 268 || 358 e 11.6 31 2.3 0.5 108
Zinc 30.2 153 63.2 61 167 93.1 82.3 61.9 30,660 2,346 10 202

Radford Army Ammunition Plant
SSP Report



Table 4-1 (Continued)
Summary of Analytical Data For Soil Samples Collected at SWMU 13
Modified from Dames and Moore RFI Investigation Report
SSP Report
Radford Army Ammunition Plant, Radford, Virginia

SITE ID 13SC4 13SC4 13SC4 13SC5 13SC5 13SC5 13SC6 Facility-
FIELD ID RFIS*30 RFIS*31 RFIS*32 RFIS*33 RFIS*34 RFIS*35 RFIS*36 Adjusted Adjusted Draft Wide
SAMPLE DATE 22-Aug-91 | 22-Aug-91 | 22-Aug-91 | 26-Aug-91 | 26-Aug-91 | 26-Aug-91 | 27-Aug-91 Soil Soil BTAG Background
DEPTH (ft bgs) 0.5 5.0 10.0 0.5 5.0 10.0 0.5 Industrial | Residential [ Screening Point
MATRIX| PQLs CsO CsoO CSO CsSO CsO CsO CsO RBC RBC Level Estimates®
UNITS| mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
Explosives
1,3,5-Trinitrobenzene 0.488 <0.488 <0.488 <0.488 <0.488 <0.488 <0.488 <0.488 3,066 235 -- -
1,3-Dinitrobenzene 0.496 <0.496 <0.496 <0.496 <0.496 <0.496 <0.496 <0.496 10.2 0.782 -- -
2,4,6-Trinitrotoluene 0.456 <0.456 <0.456 <0.456 <0.456 <0.456 <0.456 0.918C 95 21.3 -- -
2,4-Dinitrotoluene 0.424 <0.424 <0.424 <0.424 <0.424 <0.424 <0.424 <0.424 204 16 - -
2,6-Dinitrotoluene 0.524 <0.524 <0.524 <0.524 <0.524 <0.524 <0.524 <0.524 102 7.82 - -
HMX 0.666 <0.666 0.945 <0.666 <0.666 <0.666 <0.666 <0.666 5,110 391 - -
Volatiles
1,1,1-Trichloroethane 0.005 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 28,616 2,190 0.3 -
Acetone 0.1 <0.017 0.025 <0.017 <0.017 <0.017 <0.017 <0.017 91,980 7039 - -
Toluene 0.005 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 20,440 1,564 0.1 -
Trichloroethylene 0.005 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 7.15 1.60 0.3 -
Trichlorofluoromethane 0.005 <0.006B <0.006B <0.006 <0.006 0.007 <0.006 <0.006 30,660 2,346 - -
Semi-Volatiles
2,4-Dinitrotoluene 0.3 0.385 <0.14 <0.14 <0.14 <0.14 <0.14 4.6 204 16 -- -
2,6-Dinitrotoluene 0.3 3.3 <0.085 <0.085 <0.085 <0.085 <0.085 <0.425 102 7.82 - -
Bis(2-ethylhexyl)Phthalate 0.3 <0.62 <0.62 <0.62 <0.62 <0.62 <0.62 <3.1 410 46 - -
Di-N-Butyl Phthalate 0.3 0.974 <0.061 <0.061 <0.061 <0.061 <0.061 5.18 10,220 782 - -
Diethyl Phthalate 0.3 1.94 <0.24 <0.24 <0.24 <0.24 <0.24 2.9 81,760 6,257 - -
N-Nitrosodiphenylamine 0.3 <0.19 <0.19 <0.19 <0.19 <0.19 <0.19 <0.95 0.5 0.01 - -
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Table 4-1 (Continued)
Summary of Analytical Data For Soil Samples Collected at SWMU 13
Modified from Dames and Moore RFI Investigation Report
SSP Report
Radford Army Ammunition Plant, Radford, Virginia

SITE ID| 13SC6 13SC6 13SC7 13SC7 13SC7 13SC8 13SC8 Facility-
FIELD ID RFIS*37 | RFIS*38 | RFIS*39 | RFIS*40 | RFIS*41 | RFIS*42 | RFIS*43 | Adjusted | Adjusted Draft Wide
SAMPLE DATE 27-Aug-91 | 27-Aug-91 | 28-Aug-91 | 28-Aug-91 | 28-Aug-91 | 29-Aug-91 | 29-Aug-91 Soil Soil BTAG Background
DEPTH (ft bgs) 5.0 10.0 0.5 5.0 10.0 0.5 5.0 Industrial | Residential [ Screening Point
MATRIX| PQLs Cso Ccso Cso Ccso Ccso Ccso Ccso RBC RBC Level Estimates®
UNITS| mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
TAL Metals
Aluminum 14.1 'E“ 7,480 5,630 6,060 5,750 4,860 102,200 7,821 1 40,041
Arsenic 30 | 05798 0.643B 0.695B 0.415B 0.506B 2.4B 0.388B 1.91 0.43 328 15.8
Barium 1 127 107 74.4 103 88.6 214 69.1 7,154 548 440 209
Beryllium 0.2 1.29 1.16 1.26 150 1.26 2.82 121 204 15.6 0.02 1.02
Cadmium 2 <0.7 <0.7 <0.7 <0.7 <0.7 0.904 <0.7 102 7.8 3 0.69
Calcium 100 1,670 1,410 11,700 1,630 1,160 18,700 905 - - - -
Chromium® 4 232 18.0 13.8 16.2 14.9 226 13.20 307 235 0.0075 65.3
Cobalt 3 8.78 9.77 5.42 8.0 7.7 12.0 6.62 2,044 156 100 723
Copper 7 11.1 7.72B 38.3 16.8 7.38B 43.9 4.62B 4,088 313 15 535
Iron 1000 14,300 || 14,900 | 12,3008  12,700B 12,2008 34,100 10,2008 30,660 2,346 12 50,962
Lead® 2 <10.5 <10.5 210 <105 <105 575 <105 750 400 0.01 26.8
Magnesium 50 2,980 2,900 4,950 2,490 2,330 | 8360 2,050 - - 4,400 -
Manganese®® 0.275 423 || 428 || 339 | 395 || 349 [ 1490 | 267 2,044 156 330 2,543
Mercury® 0.1 <0.05 <0.05 <0.05 0.161 <0.05 0.106 0.081 31 2.3 0.058 0.13
Nickel 3 15.1 115 8.22 9.66 9.06 13 7.77 2,044 156 2 62.8
Potassium 375 1,180B 863B 1,130B 800B 761B 1,830 1,310 - - - -
Silver 150 0.68 <0.589 <0.589 <0.589 <0.589 0.889 <0.589 511 39.1 0.000098 -
Sodium 4 266B 254B 245B 253B 239B 301B 223B - - - -
Thallium 20 1.7 16.9 9.63 9.47 10.8 25.8 <6.62 7.15 0.548 0.001 2.11
Vanadium 0.775 245 23.9 18.3 20.8 195 37 15.7 102 78 05 108
Zinc 30.2 62.5 59 88.4 52.8 48.5 723 43.1 30,660 2,346 10 202

Radford Army Ammunition Plant
SSP Report



Table 4-1 (Continued)

Summary of Analytical Data For Soil Samples Collected at SWMU 13
Modified from Dames and Moore RFI Investigation Report
SSP Report
Radford Army Ammunition Plant, Radford, Virginia

SITE ID| 13SC6 13SC6 13SC7 13SC7 13SC7 13sC8 13SC8 Facility-
FIELD ID RFIS*37 RFIS*38 RFIS*39 RFIS*40 RFIS*41 RFIS*42 RFIS*43 Adjusted Adjusted Draft Wide
SAMPLE DATE 27-Aug-91 | 27-Aug-91 | 28-Aug-91 | 28-Aug-91 | 28-Aug-91 | 29-Aug-91 | 29-Aug-91 Soil Soil BTAG Background
DEPTH (ft bgs) 5.0 10.0 0.5 5.0 10.0 0.5 5.0 Industrial | Residential [ Screening Point
MATRI PQLs CsoO CsO CsO CsO CsO CsO CsO RBC RBC Level Estimates®
UNITS| mag/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
Explosives
1,3,5-Trinitrobenzene 0.488 <0.488 <0.488 <0.488 <0.488 <0.488 <0.488 <0.488 3,066 235 -- -
1,3-Dinitrobenzene 0.496 <0.496 <0.496 <0.496 <0.496 <0.496 <0.496 <0.496 10.2 0.782 -- --
2,4,6-Trinitrotoluene 0.456 <0.456 <0.456 <0.456 <0.456 <0.456 <0.456 <0.456 95 21.3 -- --
2,4-Dinitrotoluene 0.424 <0.424 <0.424 <0.424 <0.424 <0.424 <0.424 <0.424 204 16 - -
2,6-Dinitrotoluene 0.524 <0.524 <0.524 <0.524 <0.524 <0.524 <0.524 <0.524 102 7.82 - -
HMX 0.666 <0.666 <0.666 <0.666 <0.666 <0.666 <0.666 <0.666 5,110 391 - -
Volatiles
1,1,1-Trichloroethane 0.005 <0.004 0.004 <0.004B <0.004B <0.004B <0.004B <0.004B 28,616 2,190 0.3 -
Acetone 0.1 <0.017 0.017 <0.017B <0.017B <0.017B <0.017B <0.017B 91,980 7039 - -
Toluene 0.005 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 20,440 1,564 0.1 -
Trichloroethylene 0.005 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 7.15 1.60 0.3 -
Trichlorofluoromethane 0.005 <0.006 <0.006 <0.006B <0.006B <0.006B <0.006 <0.006 30,660 2,346 - -
Semi-Volatiles
2,4-Dinitrotoluene 0.3 <0.14 <0.14 <0.07 <0.14 <0.14 <0.14 <0.14 204 16 - -
2,6-Dinitrotoluene 0.3 <0.085 <0.085 <0.425 <0.085 <0.085 <0.085 <0.085 102 7.82 - -
Bis(2-ethylhexyl)Phthalate 0.3 <0.62 <0.62 <3.1 <0.62 <0.62 <0.62 <0.62 410 46 - -
Di-N-Butyl Phthalate 0.3 <0.061 <0.061 0.581 <0.061 <0.061 <0.061 <0.061 10,220 782 - -
Diethyl Phthalate 0.3 <0.24 <0.24 1.23 <0.24 <0.24 <0.24 <0.24 81,760 6,257 - -
N-Nitrosodiphenylamine 0.3 <0.19 <0.19 <0.95 <0.19 <0.19 <0.19 <0.19 0.5 0.01 -- --
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Radford Army Ammunition Plant, Radford, Virginia

Table 4-1 (Continued)
Summary of Analytical Data For Soil Samples Collected at SWMU 13
Modified from Dames and Moore RFI Investigation Report
SSP Report

Uralt

SITE ID 13SC8 13SE1 13SE2 13SS1 13SS1D 13SS2 13SS3 13554 BTAG Facility-
FIELD ID RFIS*44 | RFIS'S2 | RFIS'S3 | RFIS*7 | RFIS51 | RFIS®8 | RFIS49 | RFIS'S0 | Adjusted | Adjusted | goreening Wide
SAMPLE DATE 29-Aug-91 | 9-Oct-91 9-Oct-91 9-Oct-91 9-Oct-91 9-Oct-91 | 29-Aug-91 | 27-Aug-91 Soil Soil Level Background
DEPTH (ft bgs) 10.0 1.0 1.0 0.5 0.5 0.5 0.5 0.5 Industrial | Residential | (Soil/Sedime Point
MATRIX| PQLs Ccso CSE CSE Cso Cso Cso Ccso Ccso RBC RBC nt) Estimates®
UNITS| mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
TAL Metals
Aluminum 14.1 5,800 9,230B 29,100 7,890B 8,160B 5,840B 6,460 |@' 102,200 7,821 1/-- 40,041
Arsenic 30 0.549B 1.91B 42 2.06B 1.78B 1.25B 1.1B 2718 | 191 0.43 328/0.057 15.8
Barium 1 79.4 131 351 128 132 110 102 225 7,154 548 440)-- 209
Beryllium 0.2 0.878 <0.5 1.36 <05 <05 <05 127 252 204 15.6 0.02/-- 1.02
Cadmium 2 <0.7 <0.7 145 <0.7 1.23 <0.7 <0.7 <0.7 102 7.8 2.5/1.2 0.69
Calcium 100 987 17,5008 9,300B 4,050B 5,730B 6,700B 3700 8580 - - - -
Chromium® 4 14.4 21.98 24.48 30.58 14.4B 21.60 ||I 307 235 | 0.0075/0.005| 653
Cobalt 3 7.02 8.36 24.40 7.56 7.26 481 7.39 173 | 2044 156 100/-- 72.3
Copper 7 6.07B 64.60 99.4 59.60 69.9 26.3 108 55.4 4,088 313 15/34 53.5
Iron 1000 11600B 16,200 39,700 16,100 15,200 11,000 12,6008 | 28,000 30,660 2,346 12/-- 50,962
Lead® 2 <105 475 731 986 1,050 478 762 H 376 750 400 0.01/46.7 26.8
Magnesium 50 2,310 8,540 9,310 2,270B 2,780B 4,030B 2,730 6,870 - - 4,400/-- -
Manganese®® 0.275 289 || 531 || 1320 || 729 || 474 | 314 || 3879 || 1570 2,044 156 330/-- 2,543
Mercury® 0.1 <0.05 <0.05 0.124 <0.05 0.064 <0.05 0.064 <0.05 31 23 0.058/0.15 0.13
Nickel 3 8.6 12 33.3 11.2 14.7 7.36B 12.6 14.7 2,044 156 2/20.9 62.8
Potassium 375 1390 1,850 4,880 1,340B 1,410B 1,010B 1,490 2,210 - - - -
Silver 150 <0.589 <0.589 1.03 <0.589 <0.589 <0.589 <0.589 0.793 511 39.1 0.000098/1 -
Sodium 4 2668 3428 4288 326B 335B 4528 284B 261B - - - -
Thallium 20 9.82 <6.62 14.1 <6.62 <6.62 <6.62 16.0 26.9 7.15 0.548 0.001/-- 2.11
\Vanadium 0.775 18.8 24.2B 64.8 19.1B 19.4B 16.2B 19.5 45.9 102 7.8 0.5/-- 108
Zinc 30.2 50.4 390 646 525 507 196 264 375 30,660 2,346 10/150 202
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Table 4-1 (Continued)
Summary of Analytical Data For Soil Samples Collected at SWMU 13
Modified from Dames and Moore RFI Investigation Report
SSP Report
Radford Army Ammunition Plant, Radford, Virginia

SITE ID) 13sC8 13SE1 13SE2 13SS1 13SS1D 13SS2 13SS3 13554 E’T':‘\' é Facility-
FIELD ID RFIS*44 RFIS*52 RFIS*53 RFIS*47 RFIS*51 RFIS*48 RFIS*49 RFIS*50 Adjusted Adjusted Screening Wide
SAMPLE DATE 29-Aug-91 | 9-Oct-91 9-Oct-91 9-Oct-91 9-Oct-91 9-Oct-91 | 29-Aug-91 | 27-Aug-91 Soil Soil Level Background
DEPTH (ft bgs) 10.0 1.0 1.0 0.5 0.5 0.5 0.5 0.5 Industrial | Residential | (Soil/Sedime Point
MATRI PQLs CSO CSE CSE CSO CSO CSO CSO CSO RBC RBC nt) Estimates®
UNITS| mag/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
Explosives
1,3,5-Trinitrobenzene 0.488 <0.488 1.87C <0.488 <0.488 <0.488 6.86C <0.488 <0.488 3,066 235 - -
1,3-Dinitrobenzene 0.496 <0.496 <0.496 <0.496 <0.496 0.858C <0.496 <0.496 <0.496 10.2 0.782 - -
2,4,6-Trinitrotoluene 0.456 <0.456 235Cc [ 394c ][ 4.03c 2.13C 130C__| <0.456 <0.456 95 21.3 - -
2,4-Dinitrotoluene 0.424 <0.424 1.26C 1.45C 1.84C 2.15C 10.4C <0.424 <0.424 204 16 - -
2,6-Dinitrotoluene 0.524 <0.524 1.26C <0.524 1.28C 1.33C 4.65C <0.524 <0.524 102 7.82 - -
HMX 0.666 <0.666 <0.666 <0.666 <0.666 <0.666U <0.666 <0.666 <0.666 5,110 391 -- -
Volatiles
1,1,1-Trichloroethane 0.005 <0.004B <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 0.005 28,616 2,190 0.3/0.031 --
Acetone 0.1 <0.017B <0.017B <0.017B <0.017 <0.017 <0.017 <0.017 0.025 91,980 7039 -- --
Toluene 0.005 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.001 20,440 1,564 0.1/-- --
Trichloroethylene 0.005 <0.003 <0.003 <0.003 0.019 0.009 <0.003 <0.003 <0.003 7.15 1.60 0.3/-- --
Trichlorofluoromethane 0.005 <0.006 <0.006B <0.006B <0.006 <0.006 <0.006 <0.006 <0.006 30,660 2,346 -- --
Semi-Volatiles
2,4-Dinitrotoluene 03 <0.14 6.14 <14 3.44 2.03 115 117 ||I 204 16 - -
2,6-Dinitrotoluene 0.3 <0.085 3.61 <0.85 2.02 1.99 5.64 <0.425 1.84 [ 102 7.82 -- --
Bis(2-ethylhexyl)Phthalate 0.3 <0.62 <6.2B <6.2B <3.1B <3.1B <3.1B <3.1 <3.1 410 46 -/1.3 -
Di-N-Butyl Phthalate 0.3 <0.061 6.15 1.59 6.88 6.78 27.6 5.86 31.3 10,220 782 -/1.4 --
Diethyl Phthalate 0.3 <0.24 3.72 1.2 13.9 27.3 11.6 17.7 1.89 81,760 6,257 --10.2 -
N-Nitrosodiphenylamine 0.3 <010 [ 407 | <19 [ 228 [ 374 | 127 | 116 | 621 0.5 0.01 ~-/0.028 -

Radford Army Ammunition Plant
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Table 4-1 (Continued)
Summary of Analytical Data For Soil Samples Collected at SWMU 13
Modified from Dames and Moore RFI Investigation Report
SSP Report
Radford Army Ammunition Plant, Radford, Virginia

Notes:
B = Analyte was detected in corresponding method blank; values are flagged if the sample concentration is less than 10
times the method blank concentration for common laboratory constituents and 5 times for all other constituents

BTAG = USEPA Region IlI Draft, Biological Technical Assistance Group Screening Level

C = Indicates that analysis was confirmed using a second column.

CSE = Chemical sediment

CSO = Chemical soil

ft bgs = Feet below ground surface

mg/kg = milligrams per kilograms

PQL = Practical quantitation limit; the lowest concentration that can be reliably detected at a defined level of precision for a given analytical method
RBC = Risk-Based Concentration

USEPA = United States Environmental Protection Agency

USEPA Region Il Risk-Based Concentration (RBC) values from the April 14, 2004, RBC Table

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

TAL = Target Analyte List

< = Concentration is reported as less than the certified reporting limit

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

@ = Chromium VI RBC value used
@ = |ead criteria are Action Levels; see USEPA Region IIl guidance

@ = Manganese-nonfood RBC value used

“ = Mercuric chloride RBC value used
: Concentration exceeds Industrial RBC
IZl: Concentration exceeds Residential RBC

= Concentration exceeds Draft BTAG Screening Level

underline = Concentration exceeds Facility-Wide Background Point Estimate

Radford Army Ammunition Plant
SSP Report



Table 4-2
Summary of Analytical Surface Water Data Collected at SWMU 12

Modified from Dames and Moore SWMU 13 RFI Investigation Report

SSP Report

Radford Army Ammunition Plant, Radford, Virginia

SITE ID 13sw1
FIELD ID RDWA*11 Adjusted Draft
SAMPLE DATE 15-Jan-92 Tap BTAG
DEPTH (ft bgs) 0.0 Water MCL Screening
MATRIX| PQLs csw RBC Level
UNITS| ug/L ug/L ug/L ug/L ug/L
TAL Metals
Aluminum 141 47,500 3,650 -- 25
Arsenic 10 2.99 0.045 10 48
Barium 20 495 256 2,000 10,000
Calcium 500 22,200 - - -
Chromium® 10 78.8 11.0 100 2
Cobalt 70 30.6 73.0 -- 35,000
Copper 60 143 146 1,300 AV 6.5
Iron 38.1 59,700 1,100 -- 320
Lead 10 500 - 15 A0 32
Magnesium 500 12,400 - - --
Manganese® 275 1,940 73 - 14,500
Nickel 50 43.8 73 -- 160
Potassium 375 13,600 - - -
Sodium 500 1,830 -- -- -
Vanadium 40 89.9 3.7 -- 10,000
Zinc 50 893 1,095 -- 30
Explosives
1,3,5-Trinitrobenzene 0.449 1.18 110 - -
2,4,6-Trinitrotoluene 0.635 32.9 1.83 - -
2,4-Dinitrotoluene 0.064 15.8 7.3 - 230
2,6-Dinitrotoluene 0.074 3.71 3.65 - -
Cyclotetramethylene-tetranitramine| 1.21 12.8 183 - --
Volatiles
Carbon Disulfide 5 1.25 104 - 2
Semi-Volatiles
2,4-Dinitrotoluene 10 13.6 7.3 - 230
2,6-Dinitrotoluene 10 2.39 3.65 - 230

Notes:

BTAG = USEPA Region Ill, Biological Technical Assistance Group Screening Level

CSW = Chemical Surface Water

ft bgs = Feet below ground surface

MCL = Maximum Contaminant Level

PQL = Practical quanitation limit; the lowest concentration that can be reliably detected at a
defined level of precision for a given analytical method

RBC = Risk-Based Concentration

USEPA = United States Environmental Protection Agency

USEPA Region Ill Risk-Based Concentration (RBC) values from the April 14, 2004, RBC Table
Adjusted RBCs = a Hazard Quotient (HQ) of 0.1 applied to non-carcinogens

TAL = Target Analyte List

Hg/L = Microgram Per Liter

1) = Action Level

@ = chromium VI RBC value used

@= Manganese-nonfood RBC value used

:: Concentration exceeds Tap Water RBC
El: Concentration exceeds lead action level

= Concentration exceeds Draft BTAG Screening Level

Radford Army Ammunition Plant
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Table 4-3
Detected Analytes for SWMU 13 (Soil)
SSP Report
Radford Army Ammunition Plant, Radford, Virginia

Sample ID Facility-Wide T~ Adjusted T 1\ Draft 13SB7A 13SB7B 13SB7C 13SB8A 135B8B 13SB9A
Sample Date Background Soil RBC : SSL BTAG 10/9/2003 10/9/2003 10/9/2003 10/9/2003 10/9/2003 10/9/2003
Sample Depth (ft bgs) Point (Residential Soil RB.C DAF 20 Screening 0-1 MDL RL 5-6 MDL RL 10-12 MDL RL 0-1 MDL RL 3.5-3.7 MDL RL 0-1 MDL RL
CAS # CIN | Estimate! ) (ndustrial) Level Result LQ.VQ.r 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 - - - 1 14,000 1.83 50 13,900 1.83 50 21,400 1.83 50 12,600 1.83 50 7,650 1.83 50 20,400 1.83 50
Antimony 7440-36-0 N - 3.13 40.9 13.2 0.48 <0.5| U 0.0518 0.5 0.12| J,B,p 0.0518 0.5 0.085| J,B,p 0.0518 0.5 0.069| J,B,p 0.0518 0.5 <0.5| U 0.0518 0.5 0.095| J,B,p 0.0518 0.5
Arsenic 7440-38-2 C 15.8 0.43 1.9 0.026 328 25 0.0232 0.4 3.5 0.0232 0.4 2.4 0.0232 0.4 2.4 0.0232 0.4 0.65 0.0232 0.4 2.7 0.0232 0.4
Barium 7440-39-3 N 209 1,564 20,440 6,015 440 170 0.106 5 199 0.106 5 208 0.106 5 124 0.106 5 66 0.106 5 175 0.106 5
Beryllium 7440-41-7 N 1.02 15.64 204.4 1,154 0.02 1 0.167 1 0.98(J 0.167 1 13| 0.167 1 0.66( J 0.0333 1 <1|U 0.0391 1 12 0.167 1
Cadmium 7440-43-9 N 0.69 3.91 51.1 27.4 25 13 0.182 1 15 0.182 1 13 0.182 1 0.91(J 0.182 1 0.72|J 0.182 1 2.2 0.182 1
Calcium 7440-70-2 - - - - - - 2,290( ,J,m 16.6 250 2,650] ,J,m 16.6 250 2,310] ,J,m 16.6 250 3,290( ,J,m 16.6 250 1,750| ,J,m 16.6 250 1,890( ,J,m 16.6 250
Chromium® 7440-47-3 N 65.3 23.46 306.6 42.05 0.0075 28| ,J.m 0.912 5 30 ,J.m 0.912 5 37| J.m 0.912 5 28| ,J,m 0.912 5 19| ,Jm 0.912 5 36| ,J.m 0.912 5
Cobalt 7440-48-4 - 72.3 - - - 100 9[.Js 0.208 1 13(.,J;s 0.208 1 13(.,J;s 0.208 1 10| ,J,s 0.208 1 6].J,s 0.208 1 13(.J;s 0.208 1
Copper 7440-50-8 N 53.5 312.86 4,088 10,518 15 13| ,J;s 0.368 2 16| J.s 0.368 2 19| J,s 0.368 2 18| J.s 0.368 2 8.3[.,J,s 0.368 2 25| J,s 0.368 2
Iron 7439-89-6 N 50,962 2,346 30,660 - 12 31,000 42.4 200 41,600 42.4 200 41,900 42.4 200 29,200 42.4 200 12,400 21.2 100 36,500 42.4 200
Lead® 7439-92-1 - 26.8 400 750 - 0.01 141 0.545 25 235 1.09 50 239 1.09 50 8,620 21.8 1000 46 0.0218 1 434 1.09 50
Magnesium 7439-95-4 - - - - - 4,400 3,370| ,J,m 3.21 250 3,140] ,J,m 3.21 250 3,940 ,J,m 3.21 250 3,240( ,J,m 3.21 250 2,160( ,J,m 3.21 250 3,690] ,J,m 3.21 250
Manganese 7439-96-5 N 2,543 156.43 2,044 951.9 330 1,040 1.32 25 1,650 1.32 25 1,380 1.32 25 1,160 1.32 25 270 0.264 5 1,240 1.32 25
Mercury @ 7439-97-6 - 0.13 2.35 30.66 - 0.058 0.027(J 0.0077 0.1 0.038( J 0.0077 0.1 0.034(J 0.0077 0.1 0.033(J 0.0077 0.1 0.0087| J 0.0077 0.1 0.043|J 0.0077 0.1
Nickel 7440-02-0 N 62.8 156.43 2,044 - 2 14 0.0356 0.5 13 0.0356 0.5 19 0.0356 0.5 14 0.0356 0.5 7.8 0.0356 0.5 19 0.0356 0.5
Potassium 7440-09-7 - - - - - - 1,670 5 100 1,320 5 100 1,890 5 100 1,480 5 100 939 5 100 1,980 5 100
Selenium 7782-49-2 N - 39.11 511 18.98 1.8 0.57(J 0.0502 1 0.7]1J 0.0502 1 0.84(J 0.0502 1 0.66( J 0.0502 1 0.35(J 0.0502 1 0.93(J 0.0502 1
Silver 7440-22-4 N - 39.11 511 31.03 0.0000098 0.084( J 0.0044 3 0.096( J 0.0044 3 0.11(J 0.0044 3 0.14(J 0.0044 3 0.45(J 0.0044 3 0.12(J 0.0044 3
Sodium 7440-23-5 - - - - - - 58|J 18.1 100 46| J 18.1 100 53|J 18.1 100 40| J 18.1 100 63| J 18.1 100 44| J 18.1 100
Thallium 7440-28-0 N 2.11 0.55 7.2 3.6 0.001 0.52( ,B,x 0.027 0.5 0.69]f ,B,x 0.027 0.5 0.86|f ,B,x 0.027 0.5 0.36| J,B,x 0.027 0.5 0.14| J,B,x 0.027 0.5 0.78] ,B,x 0.027 0.5
Vanadium 7440-62-2 N 108 7.82 102.2 730.1 0.5 24 0.207 1 24 0.207 1 36 0.207 1 23| 0.207 1 15] 0.207 1 37 0.207 1
Zinc 7440-66-6 N 202 2,346 30,660 13,622 10 471 5.17 40 688 5.17 40 847 5.17 40 @I 2.59 20 154 2.59 20 1,010 12.9 100
TCL VOCs (ug/kg)
1,2,4-Trichlorobenzene 120-82-1 N - 7.8E+04 1.0E+06 2.4E+03 100 <6.1| U 0.492 6.1 <6.2| U 0.492 6.2 <6.3| U,UJm 0.517 6.3 <6.5| U 0.533 6.5 <6.5| U 0.533 6.5 <6.4| U 0.533 6.4
2-Butanone 78-93-3 N - 4.7E+06 6.1E+07 2.9E+04 - 38 6 24 37 6 25 29|,Jd 6.3 25 30 6.5 26 25(J 6.5 26 41 6.5 26
Acetone 67-64-1 N - 7.0E+06 9.2E+07 2.2E+04 - 140| B,z 6 24 130| B,z 6 25 110| B,B,z 6.3 25 120 6.5 26 77| B,z 6.5 26 140 6.5 26
Benzene 71-43-2 C - 1.2E+04 5.2E+04 1.9E+00 100 <6.1{ U 0.632 6.1 <6.2| U 0.632 6.2 <6.3[ U,UJm 0.664 6.3 <6.5| U 0.685 6.5 <6.5| U 0.685 6.5 <6.4| U 0.685 6.4
cis-1,2-Dichloroethene 156-59-2 N - 7.8E+04 1.0E+06 - 300 <6.1| U 0.852 6.1 <6.2| U 0.852 6.2 <6.3| U 0.895 6.3 <6.5| U 0.923 6.5 <6.5| U 0.923 6.5 <6.4| U 0.923 6.4
Methylene chloride 75-09-2 C - 8.5E+04 3.8E+05 1.9E+01 300 6.4|J,B,z 3.37 24 6.8/ J,B,z 3.37 25 7.2|J,Bz 3.54 25 4.1(J 3.65 26 5.6|J 3.65 26 5.7|J 3.65 26
Tetrachloroethene 127-18-4 [ - 1.2E+03 5.3E+03 4.7E+00 300 <6.1| U 0.736 6.1 <6.2| U 0.736 6.2 <6.3| U,UJm 0.772 6.3 <6.5| U 0.797 6.5 <6.5| U 0.797 6.5 <6.4| U 0.797 6.4
Toluene 108-88-3 N - 6.3E+05 8.2E+06 2.7E+04 100 <6.1{ U 0.557 6.1 <6.2| U 0.557 6.2 <6.3[ U,UJm 0.585 6.3 0.66(J 0.603 6.5 <6.5| U 0.603 6.5 2.7(J 0.603 6.4
Trichloroethene 79-01-6 C -- 1.6E+03 7.2E+03 2.6E-01 300 <6.1| U 0.812 6.1 <6.2| U 0.812 6.2 <6.3| U 0.853 6.3 <6.5| U 0.88 6.5 <6.5| U 0.88 6.5 <6.4| U 0.88 6.4
VOC TICs (ug/kg)
Ethyl Ether 60-29-7 N - 1.6E+06 2.0E+07 8.5E+03 - NI NI NI NI NI NI
Hexanal 66-25-1 - -- - -- - -- 13| E,NJ,t 0 1 NI NI NI NI NI
TCL SVOCs (ug/kg)
2-Methylnaphthalene 91-57-6 N - 3.1E+04 4.1E+05 4.4E+03 - <210|U 3.29 210 <210|U 3.29 210 <220/ U 3.56 220 22|J 3.56 220 <220|U 3.56 220 <220/ U 3.56 220
2,4-Dinitrotoluene 121-14-2 N - 1.6E+04 2.0E+05 5.7E+02 - <210| U 3.78 210 <210| U 3.78 210 <220| U 4.1 220 <220| U 4.1 220 <220| U 4.1 220 220(J 4.1 220
2,6-Dinitrotoluene 606-20-2 N - 7.8E+03 1.0E+05 2.5E+02 - <210| U 33.2 210 <210| U 33.2 210 <220| U 36 220 <220| U 36 220 <220| U 36 220 <220| U 36 220
Dinitrotoluene Mix - C - 9.4E+02 4.2E+03 - - ND ND ND ND ND 220
4-Chloro-3-Methylphenol 59-50-7 - - - - - - 19(J 6.25 210 16(J 6.25 210 8[J 6.77 220 <220| U 6.77 220 24|J 6.77 220 25|J 6.77 220
Acenaphthene 83-32-9 N - 4.7E+05 6.1E+06 1.0E+05 100 <210|U 2.06 210 <210|U 2.06 210 <220|U 2.24 220 19(J 2.24 220 <220|U 2.24 220 10(J 2.24 220
Acenaphthylene @ 208-96-8 N - 2.3E+05 3.1E+06 - 100 <210/ U 1.8 210 <210/ U 1.82 210 <220|U 1.95 220 2(J 1.95 220 <220|U 1.95 220 713 1.95 220
Anthracene 120-12-7 N - 2.3E+06 3.1E+07 4.7E+05 100 <210|U 5.54 210 <210|U 5.54 210 <220|U 6.01 220 37(J 6.01 220 <220| U 6.01 220 25(J 6.01 220
Benzo(a)anthracene 56-55-3 C - 2.2E+02 3.9E+03 4.8E+02 100 <210|U 16 210 <210|U 16 210 <220| U 17.3 220 100( J 17.3 220 <220| U 17.3 220 200 J 17.3 220
Benzo(a)pyrene 50-32-8 C - 2.2E+01 3.9E+02 1.2E+02 100 18|J 6.85 210 11|J 6.85 210 <220| U 7.42 220 120 J 7.42 220 21{J 7.42 220 140(1J 7.42 220
Benzo(b)fluoranthene 205-99-2 C - 2.2E+02 3.9E+03 1.5E+03 100 25|33, 11.7 210 17{ 3,3, 11.7 210 <220|U 12.7 220 180(J 12.7 220 36|J 12.7 220 240 12.7 220
Benzo(g,h.i)perylene @ 191-24-2 N - 2.3E+05 3.1E+06 - 100 11,3, 10.5 210 <210/ U 10.5 210 <220|U 11.3 220 72|J 11.3 220 14(J 11.3 220 46| J 11.3 220
Benzo(k)fluoranthene 207-08-9 &} - 2.2E+03 3.9E+04 1.5E+04 100 <210| U 16.1 210 <210| U 16.1 210 <220| U 17.4 220 68| J 17.4 220 <220| U 17.4 220 93|J 17.4 220
Bis(2-ethylhexyl)phthalate 117-81-7 C - 4.6E+04 2.0E+05 2.9E+06 - 19|J,B,z 2.48 210 18| J,B,z 2.48 210 17|J,B,z 2.69 220 35(J 2.69 220 190(J 2.69 220 43| J 2.69 220
Butylbenzylphthalate 85-68-7 N - 1.6E+06 2.0E+07 1.7E+07 - 6[J 5.38 210 <210| U 5.38 210 <220| U 5.82 220 <220| U 5.82 220 6]J 5.82 220 <220| U 5.82 220
Carbazole 86-74-8 C - 3.2E+04 1.4E+05 4.7E+02 - <210/ U 7.32 210 <210/ U 7.32 210 <220|U 7.93 220 <220| U 7.93 220 <220|U 7.93 220 <220/ U 7.93 220
Chrysene 218-01-9 [*] - 2.2E+04 3.9E+05 4.8E+04 100 24| 12.2 210 16(J 12.2 210 <220| U 13.3 220 140( J 13.3 220 25|J 13.3 220 220 13.3 220
Dibenz(a,h)anthracene 53-70-3 C - 2.2E+01 3.9E+02 4.6E+02 100 <210|U 7.08 210 <210/ U 7.08 210 <220/ U 7.67 220 18(J 7.67 220 <220| U 7.67 220 13(J 7.67 220
Dibenzofuran 132-64-9 - - - - - - <210| U 3.79 210 <210| U 3.79 210 <220| U 4.11 220 13| J 4.11 220 <220| U 4.11 220 <220| U 4.11 220
Diethylphthalate 84-66-2 N - 6.3E+06 8.2E+07 4.5E+05 - 9|33, 2.28 210 8|3, 2.28 210 6|3, 2.47 220 33|J 2.47 220 40(J 2.47 220 230 2.47 220
Dimethylphthalate 131-11-3 - - - - - - <210| U 3.97 210 <210| U 3.97 210 <220| U 4.3 220 <220| U 4.3 220 <220| U 4.3 220 18|J 4.3 220
Di-n-butylphthalate 84-74-2 N - 7.8E+05 1.0E+07 5.0E+06 - 70(J,B,z 4.58 210 85(J,B,z 4.58 210 120|J,B,z 4.97 220 62| J 4.97 220 190(J 4.97 220 580 4.97 220
Fluoranthene 206-44-0 N - 3.1E+05 4.1E+06 6.3E+06 100 9[J 2.82 210 <210| U 2.82 210 <220| U 3.06 220 370 3.06 220 35|J 3.06 220 260 3.06 220
Fluorene 86-73-7 N - 3.1E+05 4.1E+06 1.4E+05 100 <210/ U 2.02 210 <210|U 2.02 210 <220|U 2.18 220 20(J 2.18 220 <220| U 2.18 220 6[J 2.18 220
Indeno(1,2,3-cd)pyrene 193-39-5 &) - 2.2E+02 3.9E+03 4.2E+03 100 10| 3,3, 4.7 210 <210| U 4.7 210 <220| U 5.1 220 73|J 5.1 220 12|J 5.1 220 43| J 5.1 220
Naphthalene 91-20-3 N - 1.6E+05 2.0E+06 1.5E+02 100 <210/ U 3.3 210 <210|U 3.3 210 <220|U 3.58 220 10(J 3.58 220 <220| U 3.58 220 <220|U 3.58 220
N-Nitrosodiphenylamine 86-30-6 [*] - 1.3E+05 5.8E+05 7.6E+02 - <210| U 5.7 210 <210| U 5.7 210 <220| U 6.18 220 21)J 6.18 220 <220| U 6.18 220 25|J 6.18 220
Phenanthrene(“ 85-01-8 N - 2.3E+05 3.1E+06 - 100 413 2.76 210 <210| U 2.76 210 <220| U 2.9 220 130( J 2.99 220 10{J 2.99 220 79|J 2.99 220
Pyrene 129-00-0 N - 2.3E+05 3.1E+06 6.8E+05 100 6[J 1.78 210 <210| U 1.78 210 <220| U 1.92 220 260 1.92 220 32]J 1.92 220 230 1.92 220
SVOC TICs (ug/kg)
(2)-9-Octadecenamide 301-02-0 -- - - - -- - NI NI NI NI NI NI
1-Heneicosanol 15594-90-8 - - - - - - NI NI NI NI NI NI
1,1-Biphenyl, (1,1-dimethylethoxy)- 72101-19-0 - - - - - - NI NI NI NI NI NI
1,1'-Biphenyl, bis(1-methylethyl)- 69009-90-1 -- - -- - -- - NI NI NI NI NI NI
1,2-Benzenedicarboxylicacid, bis(2-methy 84-69-5 - - - - - - NI 140| E,NJ,t 0 100 200| E,NJ,t 0 100 120| E,NJ;t 0 100 NI 670| E,NJ,t 0 100
1,2-Benzenedicarboxylic acid, butyl 2-me 17851-53-5 - - - - - - 69| E,NJ,t 0 10 NI NI NI 320( E,NJ,t 0 10 NI
1,2-Benzenedicarboxylic acid, butyl cycl 84-64-0 -- - - - -- - NI NI NI NI NI NI
2-Ethyl-hexanoic Acid 149575 - - - - - - NI NI NI NI NI NI
2,4,6-Triallyloxy-1,3,5-triazine 101-37-1 - - - - - - 50| E,B,x 0 100 42| E,B,x 0 100 36| E,B,x 0 100 NI NI 75| E,NJt 0 100
4,4,6a,6b,8a,11,11,14b-Octamethyl-1,4,4a 10001-946-24 | -- - - - - - NI NI NI NI NI NI
7H-Dibenzo (a,g) carbazole 207841 -- - -- - -- - NI NI NI NI NI NI
9-Octadecenoic acid, (E)- 112-79-8 - - - - - - NI NI NI NI 74| E,NJt 0 10 NI
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Table 4-3
Detected Analytes for SWMU 13 (Soil)
SSP Report

Radford Army Ammunition Plant, Radford, Virginia

Sample ID Facility-Wide T~ Adjusted T 1\ Draft 13SB7A 13SB7B 13SB7C 13SB8A 135B8B 13SB9A
Sample Date Background Soil RBC : SSL BTAG 10/9/2003 10/9/2003 10/9/2003 10/9/2003 10/9/2003 10/9/2003
Sample Depth (ft bgs) Point (Residential Soil RB.C DAF 20 Screening 0-1 MDL RL 5-6 MDL RL 10-12 MDL RL 0-1 MDL RL 3.5-3.7 MDL RL 0-1 MDL RL
CAS # CIN | Estimate! ) (ndustrial) Level Result LQ.VQ.r Result LQ.VQ.r Result LQ. VQ,r Result LQ.VQ.r Result LQ.VQ.r Result LQ,VQ,r

Benzene, 2-methyl-1,3,5-trinitro- 118-96-7 - - - - - - NI NI NI NI NI NI
Benzeneamine, 2-nitro-N-phenyl- 119-75-5 -- - -- - -- - NI NI NI NI NI NI
Bis(2-ethylhexyl)maleate 142-16-5 -- - -- - - - NI NI NI NI NI NI
Butyl Ester Octadecanioc 123955 - - - - - - NI NI NI NI NI NI
Cholesterol 57-88-5 - - - - - - NI NI NI 120( E,NJt 0 10 NI NI
Erucylamide 112-84-5 - - - - - - 300| E,B,x 0 10 NI 120| E,B,x 0 10 220| E,B,x 0 10 890| E,NJ,t 0 10 570| E,NJ,t 0 10
Ethanol, 2-(hexadecyloxy)- 2136-71-2 - - - - - - NI NI NI NI NI NI
Ether, bis(p-tert-butylphenyl) 24085-65-2 -- - -- - -- - NI NI NI NI NI NI
.Gamma.-sitosterol 83-47-6 - - - - - - NI NI NI 780| E,NJ,t 0 10 76| E,NJ,t 0 10 160| E,NJ,t 0 10
Octacosane 630-02-4 - - - - - - NI NI NI NI NI NI
Perylene 198-55-0 - - - - - - NI NI NI NI NI NI
Stigmast-4-en-3-one 1058-61-3 - - - - - - NI NI NI 240[ E,NJt 0 10 NI NI
Stigmasterol, 22,23-dihydro- 10002-142-07 - - - - - - NI NI NI NI NI NI
Taraxerol 127220 - - - - - - NI NI NI 290[ E,NJ,t 0 10 NI NI
Tetradecanamide 638-58-4 - - - - - - NI NI NI NI 60| E,NJ,t 0 10 NI
Triacetin 102761 - - - - - - NI NI NI NI NI NI
Triphenyl Phosphate 115-86-6 -- - -- - - - NI NI NI NI NI NI
Urea, N,N'-dimethyl-N,N'-diphenyl- 611927 - -- - - - - NI NI NI NI NI NI
Vitamin E 10191-41-0 - -- - -- - -- NI NI NI 160| E,NJ,t 0 10 NI NI
PAHs (ug/kg)
Acenaphthene 83-32-9 N - 4.7E+05 6.1E+06 1.0E+05 100 <120/ U 11.3 120 <130/ U 12.2 130 <130/ U 12.2 130 <130| U 12.2 130 <130| U 12.2 130 17(J 12.2 130
Anthracene 120-12-7 N - 2.3E+06 3.1E+07 4.7E+05 100 <26| U 0.84 26 11J 0.91 26 <27|U 0.91 27 12|J 0.91 27 <27(U 0.91 27 38 0.91 27
Benzo(a)anthracene 56-55-3 C - 2.2E+02 3.9E+03 4.8E+02 100 2.1|J 0.96 26 3.9(J 1.04 26 <27|U 1.04 27 49 1.04 27 3.1|J 1.04 27 130 1.04 27
Benzo(a)pyrene 50-32-8 C - 2.2E+01 3.9E+02 1.2E+02 100 <26| U 1.2 26 <26| U 1.3 26 <27\ U 1.3 27 71 13 27 <27\ U 1.3 27 170 1.3 27
Benzo(b)fluoranthene 205-99-2 C - 2.2E+02 3.9E+03 1.5E+03 100 <26|U 1.56 26 <26|U 1.69 26 <27|1U 1.69 27 54 1.69 27 <27|U 1.69 27 120 1.69 27
Benzo(g,h,i)perylene“” 191-24-2 N - 2.3E+05 3.1E+06 - 100 <26| U 15 26 <26| U 16.3 26 <27|1U 16.3 27 120 16.3 27 <27| U 16.3 27 540( ,J.f 16.3 27
Benzo(k)fluoranthene 207-08-9 &} - 2.2E+03 3.9E+04 1.5E+04 100 <26| U 1.2 26 <26| U 13 26 <27|U 1.3 27 32 13 27 <27(U 13 27 77 13 27
Chrysene 218-01-9 &) - 2.2E+04 3.9E+05 4.8E+04 100 2.6|J 1.44 26 6.5|J 1.56 26 <27|U 1.56 27 57 1.56 27 3.5(J 1.56 27 150 1.56 27
Dibenz(a,h)anthracene 53-70-3 C - 2.2E+01 3.9E+02 4.6E+02 100 <26|U 1.68 26 <26| U 1.82 26 <27|1U 1.82 27 2.3|J 1.82 27 <27|U 1.82 27 <27|U 1.82 27
Fluoranthene 206-44-0 N - 3.1E+05 4.1E+06 6.3E+06 100 5(J 2.04 26 3.3|J 221 26 <27|U 221 27 120 2.21 27 7.9(J 2.21 27 290| ,J.f 221 27
Fluorene 86-73-7 N - 3.1E+05 4.1E+06 1.4E+05 100 <26| U 1.56 26 <26| U 1.69 26 <27|1U 1.69 27 <27| U 1.69 27 <27|U 1.69 27 11(J 1.69 27
Indeno(1,2,3-cd)pyrene 193-39-5 [} - 2.2E+02 3.9E+03 4.2E+03 100 <26| U 0.84 26 <26| U 0.91 26 <27\ U 0.91 27 53 0.91 27 <27(U 0.91 27 100 0.91 27
Phenanthrene 85-01-8 N - 2.3E+05 3.1E+06 - 100 2.1(J 0.72 26 1.8(J 0.78 26 <27|U 0.78 27 43 0.78 27 29(J 0.78 27 130 0.78 27
Pyrene 129-00-0 N - 2.3E+05 3.1E+06 6.8E+05 100 3.6|J 1.08 26 3[J 1.17 26 <27\ U 1.17 27 97 1.17 27 8.8[J 1.17 27 240| J.f 1.17 27
Explosives (mg/kg)
1,3-Dinitrobenzene 99-65-0 N - 7.8E-01 1.0E+01 3.7E-02 - <0.5|U 0.159 0.5 <0.5|U 0.159 0.5 <0.5|U 0.159 0.5 <0.5|U 0.159 0.5 <0.5|U 0.159 0.5 <0.5|U 0.159 0.5
2,4-Dinitrotoluene 121-14-2 N - 1.6E+01 2.0E+02 5.7E-01 - <0.5| U 0.142 0.5 <0.5( U 0.142 0.5 <0.5| U 0.142 0.5 <0.5| U 0.142 0.5 <0.5| U 0.142 0.5 <0.5( U 0.142 0.5
Dinitrotoluene Mix - &) - 9.4E-01 4.2E+00 - - ND ND ND ND ND ND
2,4,6-Trinitrotoluene 118-96-7 C - 3.9E+00 5.1E+01 - - <0.5( U 0.167 0.5 <0.5( U 0.167 0.5 <0.5| U 0.167 0.5 <0.5| U 0.167 0.5 <0.5| U 0.167 0.5 <0.5| U 0.167 0.5
RDX (Hexahydro-1,3,5-trinitro-1,3,5-tria 121-82-4 C -- 5.8E+00 2.6E+01 - - <0.5[ U,UJ,c 0.131 0.5 <0.5[ U,UJ,c 0.131 0.5 <0.5[ U,UJ,c 0.131 0.5 <0.5| U 0.131 0.5 <0.5| U 0.131 0.5 <0.5| U,UJ,c 0.131 0.5
Nitroglycerin/PETN (mg/kg)
Nitroglycerin 55-63-0 N - 1.3E+02 1.7E+03 - - <0.602| U 0.195 0.602 <0.617| U 0.2 0.617 <0.656| U 0.213 0.656 <0.682| U 0.221 0.682 <0.643| U 0.208 0.643 <0.682| U 0.221 0.682
Cyanide (mg/kg)
Cyanide 57-12-5 N -- 1.6E+02 2.0E+03 1.5E+02 0.005 0.07{J 0.0356 0.5 0.18[ J 0.0356 0.5 <0.5| U 0.0356 0.5 0.25[J 0.0356 0.5 <0.5| U 0.0356 0.5 0.35[J 0.0356 0.5
Dioxins/Furans (pg/g)
1,2,3,7,8-PeCDD 40321-76-4 - - - - - - NT NT NT NT NT 0.656( J 0.332 6.21
1,2,3,4,7,8-HxCDD 39227-28-6 - - - - - - NT NT NT NT NT 0.735[J 0.268 6.21
1,2,3,6,7,8-HXCDD 57653-85-7 - - - - - - NT NT NT NT NT 2.241 3,3, 0.456 6.21
1,2,3,7,8,9-HxCDD 19408-74-3 C - 1.0E-01 4.6E-01 - - NT NT NT NT NT 2.331 3,3 0.559 6.21
1,2,3,4,6,7,8-HpCDD 35822-46-9 - - - - - - NT NT NT NT NT 50 0.423 6.21
OCDD 3268-87-9 - - - - - - NT NT NT NT NT 1,520| ,J.f 1.12 12.4
2,3,7,8-TCDF 51207-31-9 - - - - - - NT NT NT NT NT 0.784(J 0.153 1.24
1,2,3,7,8-PeCDF 57117-41-6 - - - - - - NT NT NT NT NT 0.45[J 0.193 6.21
2,3,4,7,8-PeCDF 57117-31-4 - - - - - - NT NT NT NT NT 0.574(J 0.232 6.21
1,2,3,4,7,8-HXCDF 70648-26-9 - - - - - - NT NT NT NT NT 0.681|J 0.229 6.21
1,2,3,6,7,8-HXCDF 57117-44-9 - - - - - - NT NT NT NT NT 0.534(J 0.116 6.21
2,3,4,6,7,8-HXCDF 60851-34-5 - - - - - - NT NT NT NT NT 0.494(J 0.451 6.21
1,2,3,4,6,7,8-HpCDF 67562-39-4 - - - - - - NT NT NT NT NT 5.11|J 0.489 6.21
1,2,3,4,7,8,9-HpCDF 55673-89-7 - - - - - - NT NT NT NT NT 0.46|J 0.436 6.21
OCDF 39001-02-0 - - - - - - NT NT NT NT NT 11.2|J 0.709 12.4
Total TCDDs 41903-57-5 - - - - - - NT NT NT NT NT 1.08|J 0.117 6.21
Total PeCDDs 36088-22-9 - - - - - - NT NT NT NT NT 3.82|J 0.332 6.21
Total HXCDDs 34465-46-8 - - - - - - NT NT NT NT NT 21.6 0.268 6.21
Total HpCDDs 37871-00-4 - - - - - - NT NT NT NT NT 96.8 0.423 6.21
Total TCDFs 55722-27-5 - - - - - - NT NT NT NT NT 7.11 0.153 6.21
Total PeCDFs 30402-15-4 - - - - - - NT NT NT NT NT 4.85|J 0.193 6.21
Total HXCDFs 55684-94-1 - - - - - - NT NT NT NT NT 8.31 0.116 6.21
Total HOCDFs 38998-75-3 - -- - -- - -- NT NT NT NT NT 13 0.436 6.21
Percent Solids (%)
Percent Solids - - - - - - 82 0.1 0.1 80 0.1 0.1 79 0.1 0.1 77 0.1 0.1 78 0.1 0.1 78 0.1 0.1

Radford Army Ammuntion Plant
SSP Report



Table 4-3
Detected Analytes for SWMU 13 (Soil)
SSP Report
Radford Army Ammunition Plant, Radford, Virginia

Sample ID) Facility-Wide |- Adjusted [ djusted Draft 13SB9A-DUP(SBD9) 13SB9B 13SB9C 13SB10A 13SB10B 13SB10C
Sample Date Background Soil RBC : SSL BTAG 10/9/2003 10/9/2003 10/9/2003 10/9/2003 10/9/2003 10/9/2003
Sample Depth (ft bgs) Point (Residential Soil RB.C DAF 20 Screening 0-1 MDL RL 1.5-2 MDL RL 3.5-4 MDL RL 0-1 MDL RL 2.5-3 MDL RL 4.5-4.8 MDL RL
CAS # C/N Estimate” ) (Industrial) Level Result LQ, VQ,r 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 - - - 1 18,600 1.83 50 16,200 1.83 50 4,250 1.83 50 10,900 1.83 50 14,100 1.83 50 17,500 1.83 50
Antimony 7440-36-0 N - 3.13 40.9 13.2 0.48 0.1 J,B,p 0.0518 0.5 <0.5| U 0.0518 0.5 <0.5| U 0.0518 0.5 0.19] J,B,p 0.0518 0.5 3 0.0518 0.5 0.78 0.0518 0.5
Arsenic 7440-38-2 C 15.8 0.43 1.9 0.026 328 2.4 0.0232 0.4 1.1 0.0232 0.4 0.12|J 0.0232 0.4 2.5 0.0232 0.4 3.9 0.0232 0.4 3.6 0.0232 0.4
Barium 7440-39-3 N 209 1,564 20,440 6,015 440 178 0.106 5 121 0.106 5 29 0.106 5 111 0.106 5 160 0.106 5 142 0.106 5
Beryllium 7440-41-7 N 1.02 15.64 204.4 1,154 0.02 1.1 0.167 1 <1|U 0.0391 1 <1lju 0.0391 1 0.85(J 0.167 1 0.97(J 0.167 1 0.89(J 0.0333 1
Cadmium 7440-43-9 N 0.69 3.91 51.1 27.4 25 24 0.182 1 1.2 0.182 1 11 0.182 1 11 0.182 1 1.5 0.182 1 1 0.182 1
Calcium 7440-70-2 - - - - - - 2,070 ,J,m 16.6 250 1,490 ,J,m 16.6 250 1,300( ,J,m 16.6 250 4,570] ,J,m 16.6 250 2,240 ,J,m 16.6 250 1,820| ,J,m 16.6 250
Chromium® 7440-47-3 N 65.3 23.46 306.6 42.05 0.0075 34| ,J.m 0.912 5 31 ,J,m 0.912 5 11| Bx 0.912 5 27| ,J,m 0.912 5 35| ,J,m 0.912 5 35| ,J,m 0.912 5
Cobalt 7440-48-4 - 72.3 - - - 100 13(.J;s 0.208 1 9.8(.Js 0.208 1 3.9|.,J;s 0.208 1 11{.,Js 0.208 1 12{.,J;s 0.208 1 14(,J,s 0.208 1
Copper 7440-50-8 N 53.5 312.86 4,088 10,518 15 26| J,s 0.368 2 13| .,J,s 0.368 2 2.5(,Js 0.368 2 16| J.s 0.368 2 44| J,s 0.368 2 34| J,s 0.368 2
Iron 7439-89-6 N 50,962 2,346 30,660 - 12 35,900 42.4 200 20,400 42.4 200 5,330 4.24 20 25,700 42.4 200 37,500 42.4 200 39,600 42.4 200
Lead® 7439-92-1 - 26.8 400 750 - 0.01 396| 1.09 50 113 0.545 25 12 0.0218 1 111 0.545 25 320 1.09 50 204 0.545 25
Magnesium 7439-95-4 - - - - - 4,400 3,690( ,J,m 3.21 250 2,970 ,J,m 3.21 250 1,210( ,J,m 3.21 250 3,850( ,J,m 3.21 250 2,890( ,J,m 3.21 250 3,230( ,J,m 3.21 250
Manganese 7439-96-5 N 2,543 156.43 2,044 951.9 330 1,390 1.32 25 689 0.264 5 59 0.264 5 853] 0.264 5 1,310 1.32 25 1,150 1.32 25
Mercury @ 7439-97-6 - 0.13 2.35 30.66 - 0.058 0.043(J 0.0077 0.1 0.027(J 0.0077 0.1 <0.1|U 0.0077 0.1 0.04|J 0.0077 0.1 0.089( J 0.0077 0.1 0.083( J 0.0077 0.1
Nickel 7440-02-0 N 62.8 156.43 2,044 - 2 17 0.0356 0.5 17 0.0356 0.5 3.8 0.0356 0.5 14 0.0356 0.5 16 0.0356 0.5 16 0.0356 0.5
Potassium 7440-09-7 - - - - - - 1,910 5 100 1,490 5 100 548 5 100 1,540 5 100 1,200 5 100 1,410 5 100
Selenium 7782-49-2 N - 39.11 511 18.98 1.8 0.84(J 0.0502 1 0.72(J 0.0502 1 0.23(J 0.0502 1 0.67(J 0.0502 1 0.77(J 0.0502 1 0.96(J 0.0502 1
Silver 7440-22-4 N - 39.11 511 31.03 0.0000098 0.12(J 0.0044 3 0.06( J 0.0044 3 0.023| J,B,p 0.0044 3 0.085( J 0.0044 3 0.18(J 0.0044 3 0.11(J 0.0044 3
Sodium 7440-23-5 - - - - - - 45| J 18.1 100 54| J 18.1 100 69| J 18.1 100 36| J 18.1 100 52|J 18.1 100 48| J 18.1 100
Thallium 7440-28-0 N 2.11 0.55 7.2 3.6 0.001 0.95| ,B,x 0.027 0.5 0.25| J,B,x 0.027 0.5 0.047| J,B,x 0.027 0.5 0.32| J,B,x 0.027 0.5 0.45| J,B,x 0.027 0.5 0.5] ,B.x 0.027 0.5
Vanadium 7440-62-2 N 108 7.82 102.2 730.1 0.5 35 0.207 1 30) 0.207 1 11 0.207 1 22| 0.207 1 25| 0.207 1 30) 0.207 1
Zinc 7440-66-6 N 202 2,346 30,660 13,622 10 969 12.9 100 194 2.59 20 46 0.517 4 287 2.59 20 578 5.17 40 540 5.17 40
TCL VOCs (ug/kg)
1,2,4-Trichlorobenzene 120-82-1 N - 7.8E+04 1.0E+06 2.4E+03 100 <6.2| U 0.492 6.2 <6.8| U 0.574 6.8 <6.4| U 0.533 6.4 0.96|J 0.574 7 <6.5| U 0.533 6.5 <6.8| U 0.574 6.8
2-Butanone 78-93-3 N - 4.7E+06 6.1E+07 2.9E+04 - 33 6 25 400 7 27 24(J 6.5 26 39 7 28 39 6.5 26 36 7 27
Acetone 67-64-1 N - 7.0E+06 9.2E+07 2.2E+04 - 130 6 25 140 7 27 31| Bz 6.5 26 320 7 28 180| B,z 6.5 26 160| B,z 7 27
Benzene 71-43-2 C - 1.2E+04 5.2E+04 1.9E+00 100 <6.2| U 0.632 6.2 <6.8| U 0.738 6.8 <6.4| U 0.685 6.4 <7\ U 0.738 7 <6.5| U 0.685 6.5 <6.8| U 0.738 6.8
cis-1,2-Dichloroethene 156-59-2 N - 7.8E+04 1.0E+06 - 300 <6.2| U 0.852 6.2 <6.8| U 0.994 6.8 <6.4| U 0.923 6.4 <71U 0.994 7 <6.5| U 0.923 6.5 <6.8| U 0.994 6.8
Methylene chloride 75-09-2 C - 8.5E+04 3.8E+05 1.9E+01 300 5.7|J 3.37 25 5.5|J 3.93 27 5J 3.65 26 11| J,B,z 3.93 28 6.6| J,B,z 3.65 26 7.4|3B,z 3.93 27
Tetrachloroethene 127-18-4 [*] - 1.2E+03 5.3E+03 4.7E+00 300 <6.2| U 0.736 6.2 <6.8| U 0.858 6.8 <6.4| U 0.797 6.4 <71U 0.858 7 <6.5| U 0.797 6.5 <6.8| U 0.858 6.8
Toluene 108-88-3 N - 6.3E+05 8.2E+06 2.7E+04 100 0.69(J 0.557 6.2 <6.8| U 0.65 6.8 <6.4| U 0.603 6.4 3.5|J 0.65 7 1]J 0.603 6.5 <6.8| U 0.65 6.8
Trichloroethene 79-01-6 C -- 1.6E+03 7.2E+03 2.6E-01 300 <6.2| U 0.812 6.2 <6.8| U 0.948 6.8 <6.4| U 0.88 6.4 <7\ U 0.948 7 <6.5| U 0.88 6.5 <6.8| U 0.948 6.8
VOC TICs (ug/kg)
Ethyl Ether 60-29-7 N - 1.6E+06 2.0E+07 8.5E+03 - NI NI NI NI NI NI
Hexanal 66-25-1 - -- - -- - -- NI 8.6] E,NJ,t 0 1 NI 350( E,NJ,t 0 1 9| E,NJ,t 0 1 NI
TCL SVOCs (ug/kg)
2-Methylnaphthalene 91-57-6 N - 3.1E+04 4.1E+05 4.4E+03 - <210| U 3.29 210 <230| U 3.84 230 <220|U 3.56 220 4(J 3.84 240 4(J 3.56 220 <230| U 3.84 230
2,4-Dinitrotoluene 121-14-2 N - 1.6E+04 2.0E+05 5.7E+02 - 23|J 3.78 210 <230| U 4.41 230 <220| U 4.1 220 <240| U 4.41 240 51|J 4.1 220 <230| U 4.41 230
2,6-Dinitrotoluene 606-20-2 N - 7.8E+03 1.0E+05 2.5E+02 - <210| U 33.2 210 <230| U 38.8 230 <220| U 36 220 <240| U 38.8 240 <220| U 36 220 <230| U 38.8 230
Dinitrotoluene Mix - [} - 9.4E+02 4.2E+03 -- - 23 ND ND ND 51 ND
4-Chloro-3-Methylphenol 59-50-7 - - - - - - 8[J 6.25 210 <230| U 7.29 230 <220| U 6.77 220 15|J 7.29 240 <220| U 6.77 220 <230| U 7.29 230
Acenaphthene 83-32-9 N - 4.7E+05 6.1E+06 1.0E+05 100 713 2.06 210 <230| U 241 230 <220|U 2.24 220 9[J 241 240 4(J 2.24 220 <230| U 241 230
Acenaphthylene @ 208-96-8 N - 2.3E+05 3.1E+06 - 100 3[J 1.8 210 <230| U 21 230 <220| U 1.95 220 4/ U 21 240 6|J 1.95 220 6|J 21 230
Anthracene 120-12-7 N - 2.3E+06 3.1E+07 4.7E+05 100 18|J 5.54 210 <230| U 6.47 230 <220| U 6.01 220 26| J 6.47 240 16(J 6.01 220 22|J 6.47 230
Benzo(a)anthracene 56-55-3 C - 2.2E+02 3.9E+03 4.8E+02 100 140| J 16 210 22(J 18.6 230 <220| U 17.3 220 89| J 186 240 73] J 17.3 220 50| J 1.86 230
Benzo(a)pyrene 50-32-8 C - 2.2E+01 3.9E+02 1.2E+02 100 120§ J 6.85 210 22(J 7.99 230 <220| U 4.72 220 723 7.99 240 95| J 7.42 220 82| J 7.99 230
Benzo(b)fluoranthene 205-99-2 C - 2.2E+02 3.9E+03 1.5E+03 100 170( J 11.7 210 25(J 13.7 230 <220|U 12.7 220 120(J 13.7 240 150( J 12.7 220 140(J 13.7 230
Benzo(g,h.i)perylene @ 191-24-2 N - 2.3E+05 3.1E+06 - 100 58(J 10.5 210 15(J 12.2 230 <220|U 11.3 220 34(J 12.2 240 60(J 11.3 220 46|J 12.2 230
Benzo(k)fluoranthene 207-08-9 &} - 2.2E+03 3.9E+04 1.5E+04 100 85|J 16.1 210 <230| U 18.8 230 <220| U 17.4 220 49|J 18.8 240 64|J 17.4 220 48| J 18.8 230
Bis(2-ethylhexyl)phthalate 117-81-7 C - 4.6E+04 2.0E+05 2.9E+06 - 33(J 2.48 210 24(J 2.9 230 15|J 2.69 220 450 2.9 240 200{J 2.69 220 31|J 2.9 230
Butylbenzylphthalate 85-68-7 N - 1.6E+06 2.0E+07 1.7E+07 - <210| U 5.38 210 <230| U 6.27 230 <220| U 5.82 220 38|J 6.27 240 <220| U 5.82 220 9|J 6.27 230
Carbazole 86-74-8 C - 3.2E+04 1.4E+05 4.7E+02 - 37(J 7.32 210 <230| U 8.54 230 <220|U 7.93 220 <240| U 8.54 240 <220|U 7.93 220 <230| U 8.54 230
Chrysene 218-01-9 [*] - 2.2E+04 3.9E+05 4.8E+04 100 160( J 12.2 210 30|J 14.3 230 <220| U 13.3 220 120(J 14.3 240 100 J 13.3 220 83|J 14.3 230
Dibenz(a,h)anthracene 53-70-3 C - 2.2E+01 3.9E+02 4.6E+02 100 18|J 7.08 210 <230| U 8.26 230 <220|U 7.67 220 <240| U 8.26 240 16(J 7.67 220 13(J 8.26 230
Dibenzofuran 132-64-9 - - - - - - <210| U 3.79 210 <230| U 4.42 230 <220| U 4.11 220 6[J 4.42 240 <220| U 4.11 220 <230| U 4.42 230
Diethylphthalate 84-66-2 N - 6.3E+06 8.2E+07 4.5E+05 - 44|13 2.28 210 8[J 2.66 230 3[J 2.47 220 110(J 2.66 240 240 2.47 220 713 2.66 230
Dimethylphthalate 131-11-3 - - - - - - <210| U 3.97 210 <230| U 4.63 230 <220| U 4.3 220 140|J 4.63 240 <220| U 4.3 220 <230| U 4.63 230
Di-n-butylphthalate 84-74-2 N - 7.8E+05 1.0E+07 5.0E+06 - 430 4.58 210 270 5.35 230 180|J 4.97 220 470 5.35 240 470 4.97 220 450 5.35 230
Fluoranthene 206-44-0 N - 3.1E+05 4.1E+06 6.3E+06 100 190( J 2.82 210 3713 3.29 230 <220| U 3.06 220 350 3.29 240 90| J 3.06 220 29|J 3.29 230
Fluorene 86-73-7 N - 3.1E+05 4.1E+06 1.4E+05 100 4(J 2.02 210 <230| U 2.35 230 <220|U 2.18 220 12(J 2.35 240 4(J 2.18 220 <230| U 2.35 230
Indeno(1,2,3-cd)pyrene 193-39-5 &) - 2.2E+02 3.9E+03 4.2E+03 100 52|J 4.7 210 10{J 5.49 230 <220| U 5.1 220 32|J 5.49 240 54| J 5.1 220 45|J 5.49 230
Naphthalene 91-20-3 N - 1.6E+05 2.0E+06 1.5E+02 100 <210| U 3.3 210 <230| U 3.85 230 <220|U 3.58 220 <240| U 3.85 240 <220/ U 3.58 220 <230| U 3.85 230
N-Nitrosodiphenylamine 86-30-6 [*] - 1.3E+05 5.8E+05 7.6E+02 - 46| J 5.7 210 <230| U 6.65 230 <220| U 6.18 220 <240| U 6.65 240 120|J 6.18 220 <230| U 6.65 230
Phenanthrene(“ 85-01-8 N - 2.3E+05 3.1E+06 - 100 60| J 2.76 210 17{J 3.22 230 <220| U 2.99 220 170(J 3.22 240 43| J 2.99 220 14|13 3.22 230
Pyrene 129-00-0 N - 2.3E+05 3.1E+06 6.8E+05 100 170| J 1.78 210 33| J 2.07 230 3[J 1.92 220 260 2.07 240 83| J 1.92 220 29| J 2.07 230
SVOC TICs (ug/kg)
(2)-9-Octadecenamide 301-02-0 - - - - - - NI 83| E,NJ,t 0 100 NI NI NI NI
1-Heneicosanol 15594-90-8 - - - - - - NI NI NI NI NI NI
1,1-Biphenyl, (1,1-dimethylethoxy)- 72101-19-0 - - - - - - NI NI NI NI NI NI
1,1'-Biphenyl, bis(1-methylethyl)- 69009-90-1 -- - -- - -- - NI NI NI NI NI NI
1,2-Benzenedicarboxylicacid, bis(2-methy 84-69-5 - - - - - - NI 420| E,NJ,t 0 100 NI NI NI 530| E,NJ,t 0 100
1,2-Benzenedicarboxylic acid, butyl 2-me 17851-53-5 - - - - - - NI NI 350 E,NJ,t 0 10 530( E,NJ,t 0 10 47| E,NJt 0 10 NI
1,2-Benzenedicarboxylic acid, butyl cycl 84-64-0 -- - - - -- - NI NI NI NI NI NI
2-Ethyl-hexanoic Acid 149575 - - - - - - NI NI NI NI NI NI
2,4,6-Triallyloxy-1,3,5-triazine 101-37-1 - - - - - - 45| E,B,x 0 100 45| E,NJ,t 0 100 NI NI 150| E,NJ,t 0 100 NI
4,4,6a,6b,8a,11,11,14b-Octamethyl-1,4,4a 10001-946-24 | -- - - - - - NI NI NI 710[ E,NJt 0 100 NI NI
7H-Dibenzo (a,g) carbazole 207841 -- - -- - -- - NI NI NI NI NI NI
9-Octadecenoic acid, (E)- 112-79-8 -- -- -- -- -- -- NI NI NI NI NI NI

Radford Army Ammuntion Plant
SSP Report



Table 4-3
Detected Analytes for SWMU 13 (Soil)
SSP Report
Radford Army Ammunition Plant, Radford, Virginia

Sample ID) Facility-Wide |- Adjusted [ djusted Draft 13SB9A-DUP(SBD9) 13SB9B 13SB9C 13SB10A 13SB10B 13SB10C
Sample Date Background Soil RBC : SSL BTAG 10/9/2003 10/9/2003 10/9/2003 10/9/2003 10/9/2003 10/9/2003
Sample Depth (ft bgs) Point (Residential Soil RB.C DAF 20 Screening 0-1 MDL RL 1.5-2 MDL RL 3.5-4 MDL RL 0-1 MDL RL 2.5-3 MDL RL 4.5-4.8 MDL RL
CAS # C/N Estimate” ) (Industrial) Level Result LQ, VQ,r Result LQ,VQ,r Result LQ,VQ, r Result LQ,VQ,r Result LQ,VQ,r Result LQ,VQ,r

Benzene, 2-methyl-1,3,5-trinitro- 118-96-7 - - - - - - NI NI NI NI NI NI
Benzeneamine, 2-nitro-N-phenyl- 119-75-5 - - - - - - NI NI NI NI 71| E,NJ,t 0 10 NI
Bis(2-ethylhexyl)maleate 142-16-5 -- - -- - - - NI NI NI NI NI NI
Butyl Ester Octadecanioc 123955 - - - - - - NI NI NI NI NI NI
Cholesterol 57-88-5 - - - - - - NI NI NI 470 E,NJ,t 0 10 NI NI
Erucylamide 112-84-5 - - - - - - NI NI NI 400| E,B,x 0 10 900| E,NJ,t 0 10 180| E,B,x 0 10
Ethanol, 2-(hexadecyloxy)- 2136-71-2 - - - - - - NI NI NI NI NI NI
Ether, bis(p-tert-butylphenyl) 24085-65-2 -- - -- - -- - NI NI NI NI NI NI
.Gamma.-sitosterol 83-47-6 - - - - - - NI NI NI 2,400( E,NJ,t 0 10 NI NI
Octacosane 630-02-4 - - - - - - NI NI NI NI NI NI
Perylene 198-55-0 - - - - - - NI NI NI NI NI NI
Stigmast-4-en-3-one 1058-61-3 - -- - - - - NI NI NI NI NI NI
Stigmasterol, 22,23-dihydro- 10002-142-07 - - - - - - 160| E,NJ,t 0 10 NI NI NI NI NI
Taraxerol 127220 - - - - - - NI NI NI NI NI NI
Tetradecanamide 638-58-4 - - - - - - NI NI NI NI NI NI
Triacetin 102761 - - - - - - NI NI NI NI NI NI
Triphenyl Phosphate 115-86-6 -- - -- - - - NI NI NI NI NI NI
Urea, N,N"-dimethyl-N,N'-diphenyl- 611927 - - - - - - 48| E,NJt 0 100 NI NI NI NI NI
Vitamin E 10191-41-0 - -- - -- - -- NI NI NI 600| E,NJ,t 0 10 NI NI
PAHs (ug/kg)
Acenaphthene 83-32-9 N - 4.7E+05 6.1E+06 1.0E+05 100 <130| U 12.2 130 <140| U 13.2 140 <130/ U 12.2 130 14(J 13.2 140 <130| U 12.2 130 <140|U 13.2 140
Anthracene 120-12-7 N - 2.3E+06 3.1E+07 4.7E+05 100 15(J 0.91 26 4.2|J 0.98 29 <27\ U 0.91 27 38 0.98 30 14|13 0.91 27 6.1(J 0.98 29
Benzo(a)anthracene 56-55-3 C - 2.2E+02 3.9E+03 4.8E+02 100 61 1.04 26 12(J 1.12 29 1.4|J 1.04 27 140 1.12 30 56 1.04 27 18| J 1.12 29
Benzo(a)pyrene 50-32-8 C - 2.2E+01 3.9E+02 1.2E+02 100 73 1.3 26 15| J 1.4 29 <27(U 1.3 27 190 1.4 30 130 1.3 27 59 1.4 29
Benzo(b)fluoranthene 205-99-2 C - 2.2E+02 3.9E+03 1.5E+03 100 56 1.69 26 10(J 1.82 29 <27(U 1.69 27 140 1.82 30 91 1.69 27 47 1.82 29
Benzo(g,h,i)perylene(‘” 191-24-2 N - 2.3E+05 3.1E+06 - 100 240| ,J.f 16.3 26 <29| U 175 29 <27(U 16.3 27 260 175 30 290 16.3 27 140 175 29
Benzo(k)fluoranthene 207-08-9 &} - 2.2E+03 3.9E+04 1.5E+04 100 36 13 26 6[J 14 29 <27(U 13 27 80 14 30 52 13 27 20|J 14 29
Chrysene 218-01-9 &) - 2.2E+04 3.9E+05 4.8E+04 100 74 1.56 26 15|J 1.68 29 1.7(J 1.56 27 150 1.68 30 80 1.56 27 33 1.68 29
Dibenz(a,h)anthracene 53-70-3 C - 2.2E+01 3.9E+02 4.6E+02 100 <26 U 1.82 26 <29| U 1.96 29 <27|U 1.82 27 5.2|J 1.96 30 8[J 1.82 27 5.3|J 1.96 29
Fluoranthene 206-44-0 N - 3.1E+05 4.1E+06 6.3E+06 100 120| ,J.f 2.21 26 30 2.38 29 3.8|J 2.21 27 470 2.38 30 64 2.21 27 12|J 2.38 29
Fluorene 86-73-7 N - 3.1E+05 4.1E+06 1.4E+05 100 <26| U 1.69 26 <29| U 1.82 29 <27|U 1.69 27 17(J 1.82 30 <27| U 1.69 27 <29| U 1.82 29
Indeno(1,2,3-cd)pyrene 193-39-5 [} - 2.2E+02 3.9E+03 4.2E+03 100 46 0.91 26 9.4(J 0.98 29 <27(U 0.91 27 130 0.98 30 110 0.91 27 58 0.98 29
Phenanthrene 85-01-8 N - 2.3E+05 3.1E+06 - 100 50 0.78 26 14| J 0.84 29 1.8(J 0.78 27 210 0.84 30 27 0.78 27 713 0.84 29
Pyrene 129-00-0 N - 2.3E+05 3.1E+06 6.8E+05 100 110| ,J.f 1.17 26 27| J 1.26 29 5.1/ J 1.17 27 320 1.26 30 50 1.17 27 9.5[J 1.26 29
Explosives (mg/kg)
1,3-Dinitrobenzene 99-65-0 N - 7.8E-01 1.0E+01 3.7E-02 - <0.5|U 0.159 0.5 <0.5|U 0.159 0.5 <0.5|U 0.159 0.5 <0.5|U 0.159 0.5 <0.5|U 0.159 0.5 <0.5|U 0.159 0.5
2,4-Dinitrotoluene 121-14-2 N - 1.6E+01 2.0E+02 5.7E-01 - <0.5( U 0.142 0.5 <0.5(U 0.142 0.5 <0.5| U 0.142 0.5 <0.5| U 0.142 0.5 <0.5| U 0.142 0.5 <0.5| U 0.142 0.5
Dinitrotoluene Mix - C - 9.4E-01 4.2E+00 - - ND ND ND ND ND ND
2,4,6-Trinitrotoluene 118-96-7 C - 3.9E+00 5.1E+01 - - <0.5( U 0.167 0.5 <0.5[U 0.167 0.5 <0.5( U 0.167 0.5 <0.5| U 0.167 0.5 <0.5| U 0.167 0.5 <0.5| U 0.167 0.5
RDX (Hexahydro-1,3,5-trinitro-1,3,5-tria 121-82-4 C -- 5.8E+00 2.6E+01 - - <0.5[ U,UJ,c 0.131 0.5 <0.5| U,UJ,c 0.131 0.5 <0.5[ U,UJ,c 0.131 0.5 <0.5| U,UJ,c 0.131 0.5 <0.5| U,uJ,c 0.131 0.5 <0.5| U,uJ,c 0.131 0.5
Nitroglycerin/PETN (mg/kg)
Nitroglycerin 55-63-0 N - 1.3E+02 1.7E+03 - - 0.793 0.238 0.733 0.954| ,J,9 0.214 0.66 <0.665| U 0.215 0.665 <0.853| U 0.276 0.853 <0.666| U 0.216 0.666 2.46] ,J.9 0.225 0.693
Cyanide (mg/kg)
Cyanide 57-12-5 N -- 1.6E+02 2.0E+03 1.5E+02 0.005 0.26( J 0.0356 0.5 0.12| J 0.0356 0.5 <0.5| U 0.0356 0.5 0.17( J 0.0356 0.5 0.22| J 0.0356 0.5 0.11{J 0.0356 0.5
Dioxins/Furans (pg/g)
1,2,3,7,8-PeCDD 40321-76-4 - - - - - - <6.97| U 0.373 6.97 NT NT NT NT NT
1,2,3,4,7,8-HxCDD 39227-28-6 - - - - - - 0.477(J 0.301 6.97 NT NT NT NT NT
1,2,3,6,7,8-HXCDD 57653-85-7 - - - - - - 1.04] 3,3, 0.512 6.97 NT NT NT NT NT
1,2,3,7,8,9-HxCDD 19408-74-3 C - 1.0E-01 4.6E-01 - - 1.37) 3,3, 0.628 6.97 NT NT NT NT NT
1,2,3,4,6,7,8-HpCDD 35822-46-9 - - - - - - 40.6 0.474 6.97 NT NT NT NT NT
OCDD 3268-87-9 - - - - - - 2,900| E,J,q 1.26 13.9 NT NT NT NT NT
2,3,7,8-TCDF 51207-31-9 - - - - - - 0.194 0.132 1.39 NT NT NT NT NT
1,2,3,7,8-PeCDF 57117-41-6 - - - - - - <6.97( U 0.217 6.97 NT NT NT NT NT
2,3,4,7,8-PeCDF 57117-31-4 - - - - - - <6.97( U 0.261 6.97 NT NT NT NT NT
1,2,3,4,7,8-HXCDF 70648-26-9 - - - - - - 0.276[J 0.257 6.97 NT NT NT NT NT
1,2,3,6,7,8-HXCDF 57117-44-9 - - - - - - 0.243(J 0.13 6.97 NT NT NT NT NT
2,3,4,6,7,8-HXCDF 60851-34-5 - - - - - - <6.97( U 0.507 6.97 NT NT NT NT NT
1,2,3,4,6,7,8-HpCDF 67562-39-4 - - - - - - 2.14|J 0.549 6.97 NT NT NT NT NT
1,2,3,4,7,8,9-HpCDF 55673-89-7 - - - - - - <6.97( U 0.489 6.97 NT NT NT NT NT
OCDF 39001-02-0 - - - - - - 4.35|J 0.796 13.9 NT NT NT NT NT
Total TCDDs 41903-57-5 - - - - - - 0.132(J 0.132 6.97 NT NT NT NT NT
Total PeCDDs 36088-22-9 - - - - - - 257\ 0.373 6.97 NT NT NT NT NT
Total HXCDDs 34465-46-8 - - - - - - 105 0.301 6.97 NT NT NT NT NT
Total HpCDDs 37871-00-4 - - - - - - 93.9 0.474 6.97 NT NT NT NT NT
Total TCDFs 55722-27-5 - - - - - - 1.07| J,B,x 0.172 6.97 NT NT NT NT NT
Total PeCDFs 30402-15-4 - - - - - - 0.921(J 0.217 6.97 NT NT NT NT NT
Total HXCDFs 55684-94-1 - - - - - - 2.18|J 0.13 6.97 NT NT NT NT NT
Total HOCDFs 38998-75-3 - -- - -- - -- 4.88(J 0.489 6.97 NT NT NT NT NT
Percent Solids (%)
Percent Solids - - - - - - 80 0.1 0.1 73 0.1 0.1 78 0.1 0.1 71 0.1 0.1 77 0.1 0.1 73 0.1 0.1
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Table 4-3
Detected Analytes for SWMU 13 (Soil)
SSP Report
Radford Army Ammunition Plant, Radford, Virginia

sample ID Facility-Wide |~ Adjusted Adjusted Draft 13SB11A 13SB11B 13SB11C 13SB12A 13SB12B 13SB12B-DUP(SBDS)
Sample Date Backg.round SOI.| RB(.: Soil RBC SSL BTA(lB 10/9/2003 MDL RL 10/9/2003 MDL RL 10/9/2003 MDL RL 10/9/2003 MDL RL 10/9/2003 MDL RL 10/9/2003 MDL RL
Sample Depth (ft bgs) Point (Residential R DAF 20 Screening 0-1 4.5-5 8-8.5 0-1 2-3 2-3
CAS # CIN | Estimate! ) (ndustrial) Level Result LQ.VQ.r 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 - - - 1 19,800 1.83 50 10,800 1.83 50 20,900 1.83 50 6,630 1.83 50 9,910 1.83 50 8,930 1.83 50
Antimony 7440-36-0 N - 3.13 40.9 13.2 0.48 0.27( J,B,p 0.0518 0.5 4.7 0.0518 0.5 0.62 0.0518 0.5 1.1 0.0518 0.5 1.1 0.0518 0.5 1.3 0.0518 0.5
Arsenic 7440-38-2 C 15.8 0.43 1.9 0.026 328 2.2 0.0232 0.4 2.8 0.0232 0.4 4.7 0.0232 0.4 1.6 0.0232 0.4 1.2 0.0232 0.4 1.2 0.0232 0.4
Barium 7440-39-3 N 209 1,564 20,440 6,015 440 171 0.106 5 143 0.106 5 211 0.106 5 78 0.106 5 106 0.106 5 102 0.106 5
Beryllium 7440-41-7 N 1.02 15.64 204.4 1,154 0.02 1 0.167 1 0.65( J 0.0333 1 12 0.167 1 <1lju 0.0391 1 <1|{U 0.0391 1 <1|{U 0.0391 1
Cadmium 7440-43-9 N 0.69 3.91 51.1 27.4 25 12 0.182 1 12 0.182 1 2.7 0.182 1 11 0.182 1 14 0.182 1 16 0.182 1
Calcium 7440-70-2 - - - - - - 4,020] ,J,m 16.6 250 2,120[ ,J,m 16.6 250 2,970[ ,J,m 16.6 250 12,400( ,J,m 16.6 250 4,820] ,J,m 16.6 250 4,640] ,J,m 16.6 250
Chromium® 7440-47-3 N 65.3 23.46 306.6 42.05 0.0075 38| ,J.m 0.912 5 29( ,J.m 0.912 5 39 ,J.m 0.912 5 18| ,J.m 0.912 5 27| ,J.m 0.912 5 26| ,J,m 0.912 5
Cobalt 7440-48-4 -- 72.3 - - -- 100 13| J;s 0.208 1 9.4|Js 0.208 1 16| ,J,s 0.208 1 5.1 .,J;s 0.208 1 6.4| ,J;s 0.208 1 6.3 ,J,s 0.208 1
Copper 7440-50-8 N 53.5 312.86 4,088 10,518 15 26| J,s 0.368 2 98| J.s 1.84 5 33| ,J.s 0.368 2 45| ,J,s 0.368 2 37| J.s 0.368 2 36| .J.s 0.368 2
Iron 7439-89-6 N 50,962 2,346 30,660 - 12 32,600 42.4 200 33,800 42.4 200 48,600 42.4 200 14,800 21.2 100 15,000 21.2 100 14,700 21.2 100
Lead® 7439-92-1 - 26.8 400 750 - 0.01 111 0.545 25 26,500 109 5000 295 1.09 50 176| 0.545 25 325 1.09 50 318| 1.09 50
Magnesium 7439-95-4 - - - - - 4,400 4,650| ,J,m 3.21 250 2,520( ,J,m 3.21 250 3,940] ,J,m 3.21 250 5,330| ,Jm 3.21 250 3,270] ,J,m 3.21 250 3,050] ,J,m 3.21 250
Manganese 7439-96-5 N 2,543 156.43 2,044 951.9 330 1,140 1.32 25 942] 0.264 5 1,700 6.6 125 301} 0.264 5 280 0.264 5 291] 0.264 5
Mercury @ 7439-97-6 - 0.13 2.35 30.66 - 0.058 0.052( J 0.0077 0.1 0.045( J 0.0077 0.1 0.071| J 0.0077 0.1 0.016( J 0.0077 0.1 0.041(J 0.0077 0.1 0.035( J 0.0077 0.1
Nickel 7440-02-0 N 62.8 156.43 2,044 - 2 17 0.0356 0.5 12 0.0356 0.5 21 0.0356 0.5 8.3 0.0356 0.5 11 0.0356 0.5 9.6 0.0356 0.5
Potassium 7440-09-7 -- - -- - -- - 2,680 5 100 1,280 5 100 1,720 5 100 1,050 5 100 1,420 5 100 1,290 5 100
Selenium 7782-49-2 N - 39.11 511 18.98 1.8 0.86(J 0.0502 1 0.53(J 0.0502 1 1.5 0.0502 1 0.32(J 0.0502 1 0.39(J 0.0502 1 0.41(J 0.0502 1
Silver 7440-22-4 N - 39.11 511 31.03 0.0000098 0.1{J 0.0044 3 0.26| J 0.0044 3 0.15| J 0.0044 3 0.059| J 0.0044 3 0.027| J,B.p 0.0044 3 0.03| J,B.,p 0.0044 3
Sodium 7440-23-5 -- -- -- -- -- -- 51(J 18.1 100 63| J 18.1 100 64| J 18.1 100 102 18.1 100 252 18.1 100 88| J 18.1 100
Thallium 7440-28-0 N 211 0.55 7.2 3.6 0.001 0.42| J,.B.x 0.027 0.5 0.45| J,B.x 0.027 0.5 0.68| ,B,x 0.027 0.5 0.13] J,.B.x 0.027 0.5 0.23] J,.B.x 0.027 0.5 0.15| J,.B.x 0.027 0.5
Vanadium 7440-62-2 N 108 7.82 102.2 730.1 0.5 34 0.207 1 18 0.207 1 34 0.207 1 14 0.207 1 17, 0.207 1 17, 0.207 1
Zinc 7440-66-6 N 202 2,346 30,660 13,622 10 294 5.17 40 502 5.17 40 1,070 12.9 100 214 2.59 20 377 5.17 40 426 5.17 40
TCL VOCs (ug/kg)
1,2,4-Trichlorobenzene 120-82-1 N - 7.8E+04 1.0E+06 2.4E+03 100 <6.5| U 0.533 6.5 <5.7|U 0.451 5.7 <6.5| U 0.533 6.5 <6.4| U 0.533 6.4 <7(U 0.574 7 <7.5|U 0.615 7.5
2-Butanone 78-93-3 N - 4.7E+06 6.1E+07 2.9E+04 - 45 6.5 26 32 5.5 23 40 6.5 26 26 6.5 26 25(J 7 28 27(J 7.5 30
Acetone 67-64-1 N - 7.0E+06 9.2E+07 2.2E+04 - 240 6.5 26 150( ,B,z 5.5 23 200| ,B,z 6.5 26 49| B,B,z 6.5 26 55| B,B,z 7 28 62| B,B,z 75 30
Benzene 71-43-2 C - 1.2E+04 5.2E+04 1.9E+00 100 0.91(J 0.685 6.5 15|J 0.58 5.7 15|J 0.685 6.5 <6.4| U 0.685 6.4 <7\ U 0.738 7 1]J 0.791 7.5
cis-1,2-Dichloroethene 156-59-2 N - 7.8E+04 1.0E+06 - 300 <6.5| U 0.923 6.5 1.9|J 0.781 5.7 4.2|1J 0.923 6.5 <6.4| U 0.923 6.4 <7|U 0.994 7 <7.5|U 1.07 75
Methylene chloride 75-09-2 C - 8.5E+04 3.8E+05 1.9E+01 300 7.3|J,B,z 3.65 26 6.1/ J,B,z 3.09 23 5.8/ J,B,z 3.65 26 4.7|1J,B,z 3.65 26 6.9|J,B,z 3.93 28 6.1|J,B,z 4.22 30
Tetrachloroethene 127-18-4 C - 1.2E+03 5.3E+03 4.7E+00 300 <6.5| U 0.797 6.5 <5.7|U 0.674 5.7 <6.5| U 0.797 6.5 <6.4| U 0.797 6.4 <7\ U 0.858 7 <7.5|U 0.92 7.5
Toluene 108-88-3 N - 6.3E+05 8.2E+06 2.7E+04 100 1.9|J 0.603 6.5 1.4|J 0.51 5.7 1.1]J 0.603 6.5 1.2|J 0.603 6.4 <7\ U 0.65 7 <7.5|U 0.696 7.5
Trichloroethene 79-01-6 C -- 1.6E+03 7.2E+03 2.6E-01 300 9.6 0.88 6.5 31 0.745 5.7 57 0.88 6.5 <6.4| U 0.88 6.4 <7\ U 0.948 7 <7.5| U 1.02 7.5
VOC TICs (ug/kg)
Ethyl Ether 60-29-7 N - 1.6E+06 2.0E+07 8.5E+03 - NI NI NI NI NI NI
Hexanal 66-25-1 - -- - -- - -- NI 8.9] E,NJ,t 0 1 4.7| E,NJt 0 1 NI NI NI
TCL SVOCs (ug/kg)
2-Methylnaphthalene 91-57-6 N - 3.1E+04 4.1E+05 4.4E+03 - 5/J 3.56 220 <190| U 3.01 190 <220|U 3.56 220 <220|U 3.56 220 <240|U 3.84 240 <250| U 4.11 250
2,4-Dinitrotoluene 121-14-2 N - 1.6E+04 2.0E+05 5.7E+02 - 35(J 4.1 220 87(J 3.47 190 <220|U 4.1 220 710 4.1 220 700 4.41 240 1,500 9.45 510
2,6-Dinitrotoluene 606-20-2 N - 7.8E+03 1.0E+05 2.5E+02 -- <220| U 36 220 32(J 30.5 190 <220| U 36 220 210( J 36 220 61(J 38.8 240 56(J 41.6 250
Dinitrotoluene Mix - C - 9.4E+02 4.2E+03 - - 35 119 ND 920 761 1,556
4-Chloro-3-Methylphenol 59-50-7 - - - - - - 9J 6.77 220 13|J 5.73 190 <220|U 6.77 220 19|J 6.77 220 18|J 7.29 240 23(J 7.82 250
Acenaphthene 83-32-9 N - 4.7E+05 6.1E+06 1.0E+05 100 8|J 2.24 220 <190| U 1.89 190 <220|U 2.24 220 <220|U 2.24 220 <240|U 241 240 <250| U 2.58 250
Acenaphthylene @ 208-96-8 N - 2.3E+05 3.1E+06 - 100 2|J 1.95 220 2|J 1.65 190 <220|U 1.95 220 <220|U 1.95 220 <240|U 21 240 <250| U 2.25 250
Anthracene 120-12-7 N - 2.3E+06 3.1E+07 4.7E+05 100 15|J 6.01 220 <190| U 5.08 190 <220| U 6.01 220 <220| U 6.01 220 <240| U 6.47 240 <250| U 6.93 250
Benzo(a)anthracene 56-55-3 C - 2.2E+02 3.9E+03 4.8E+02 100 51[J 17.3 220 <190| U 14.6 190 <220| U 17.3 220 <220| U 17.3 220 <240| U 18.6 240 <250| U 20 250
Benzo(a)pyrene 50-32-8 C - 2.2E+01 3.9E+02 1.2E+02 100 44)J 7.42 220 713 6.28 190 14|J 7.42 220 <220| U 7.42 220 <240| U 7.99 240 <250| U 8.57 250
Benzo(b)fluoranthene 205-99-2 C - 2.2E+02 3.9E+03 1.5E+03 100 78(J 12.7 220 13|J 10.7 190 24(J 12.7 220 13|J 12.7 220 <240|U 13.7 240 <250| U 14.6 250
Benzo(g,h,i)perylene @ 191-24-2 N - 2.3E+05 3.1E+06 - 100 25(J 11.3 220 <190| U 9.59 190 1713 11.3 220 <220|U 11.3 220 <240|U 12.2 240 <250| U 13.1 250
Benzo(k)fluoranthene 207-08-9 C - 2.2E+03 3.9E+04 1.5E+04 100 28(J 174 220 <190| U 14.7 190 <220|U 17.4 220 <220|U 17.4 220 <240|U 18.8 240 <250| U 20.1 250
Bis(2-ethylhexyl)phthalate 117-81-7 C - 4.6E+04 2.0E+05 2.9E+06 - 59(J 2.69 220 380 2.28 190 540 2.69 220 71(J 2.69 220 360 2.9 240 300 3.11 250
Butylbenzylphthalate 85-68-7 N - 1.6E+06 2.0E+07 1.7E+07 - 13|J 5.82 220 24(J 4.93 190 40(J 5.82 220 <220|U 5.82 220 <240|U 6.27 240 <250| U 6.72 250
Carbazole 86-74-8 C - 3.2E+04 1.4E+05 4.7E+02 - <220| U 7.93 220 <190| U 6.71 190 <220|U 7.93 220 <220|U 7.93 220 <240|U 8.54 240 <250| U 9.15 250
Chrysene 218-01-9 C - 2.2E+04 3.9E+05 4.8E+04 100 57(J 133 220 <190| U 11.2 190 16|J 13.3 220 <220|U 13.3 220 <240|U 14.3 240 <250| U 15.3 250
Dibenz(a,h)anthracene 53-70-3 C - 2.2E+01 3.9E+02 4.6E+02 100 <220| U 7.67 220 <190| U 6.49 190 <220|U 7.67 220 <220|U 7.67 220 <240|U 8.26 240 <250| U 8.85 250
Dibenzofuran 132-64-9 -- - -- - -- - <220| U 4.11 220 <190| U 3.48 190 <220|U 4.11 220 <220|U 4.11 220 <240|U 4.42 240 <250| U 4.74 250
Diethylphthalate 84-66-2 N - 6.3E+06 8.2E+07 4.5E+05 - 93(J 2.47 220 39(J 2.09 190 6[J 2.47 220 950 2.47 220 2,200 5.32 480 2,400 5.7 510
Dimethylphthalate 131-11-3 -- - -- - - - <220| U 4.3 220 550 3.64 190 <220|U 4.3 220 <220|U 4.3 220 32(J 4.63 240 <250| U 4.97 250
Di-n-butylphthalate 84-74-2 N - 7.8E+05 1.0E+07 5.0E+06 - 360 4.97 220 600 4.2 190 320 4.97 220 680 4.97 220 1,300( ,J,f 10.7 480 1,900( ,J,f 115 510
Fluoranthene 206-44-0 N - 3.1E+05 4.1E+06 6.3E+06 100 150| J 3.06 220 12{J 2.59 190 16|J 3.06 220 25|J 3.06 220 <240|U 3.29 240 21(J 3.53 250
Fluorene 86-73-7 N - 3.1E+05 4.1E+06 1.4E+05 100 6[J 2.18 220 <190| U 1.85 190 <220|U 2.18 220 <220|U 2.18 220 <240|U 2.35 240 <250| U 2.52 250
Indeno(1,2,3-cd)pyrene 193-39-5 C - 2.2E+02 3.9E+03 4.2E+03 100 22(J 5.1 220 5/J 4.31 190 16(J 5.1 220 <220|U 5.1 220 <240|U 5.49 240 <250| U 5.88 250
Naphthalene 91-20-3 N - 1.6E+05 2.0E+06 1.5E+02 100 4(J 3.58 220 <190| U 3.03 190 <220|U 3.58 220 <220|U 3.58 220 <240|U 3.85 240 <250| U 4.13 250
N-Nitrosodiphenylamine 86-30-6 C - 1.3E+05 5.8E+05 7.6E+02 - 200( J 6.18 220 950 5.23 190 <220| U 6.18 220 630 6.18 220 900 6.65 240 700 7.13 250
Phenanthrene(A) 85-01-8 N - 2.3E+05 3.1E+06 -- 100 63[J 2.99 220 9J 2.53 190 713 2.99 220 15|J 2.99 220 <240|U 3.22 240 9lJ 3.45 250
Pyrene 129-00-0 N -- 2.3E+05 3.1E+06 6.8E+05 100 110| J 1.92 220 11{J 1.63 190 14| J 1.92 220 21| J 1.92 220 <240| U 2.07 240 16| J 2.22 250
SVOC TICs (ug/kg)
(2)-9-Octadecenamide 301-02-0 - - - - - - NI NI NI 120( E,NJ,t 0 100 NI NI
1-Heneicosanol 15594-90-8 - - - - - - 220| E,NJt 0 100 NI NI NI NI NI
1,1'-Biphenyl, (1,1-dimethylethoxy)- 72101-19-0 -- - -- - - - NI NI NI NI NI NI
1,1-Biphenyl, bis(1-methylethyl)- 69009-90-1 | -- - - - - - NI NI NI NI NI 66| E,NJ,t 0 10
1,2-Benzenedicarboxylicacid, bis(2-methy 84-69-5 - - - - - - 360| E,NJ,t 0 100 430( E,NJ,t 0 100 NI 290| E,NJ,t 0 100 270| E,NJ,t 0 100 400( E,NJ,t 0 100
1,2-Benzenedicarboxylic acid, butyl 2-me 17851-53-5 - - - - - - NI NI NI NI NI NI
1,2-Benzenedicarboxylic acid, butyl cycl 84-64-0 - - - - - - NI NI 310| E,NJ,t 0 1 NI NI NI
2-Ethyl-hexanoic Acid 149575 - - - - - - NI NI NI NI 180 E,NJ,t 0 1,000 140 E,NJt 0 1,000
2,4,6-Triallyloxy-1,3,5-triazine 101-37-1 - - - - - - NI NI NI NI NI NI
4,4,6a,6b,8a,11,11,14b-Octamethyl-1,4,4a 10001-946-24 | -- - - - - - NI NI NI NI NI NI
7H-Dibenzo (a,g) carbazole 207841 - - - - - - NI NI NI NI 280| E,NJ,t 0 100 NI
9-Octadecenoic acid, (E)- 112-79-8 -- -- -- -- -- -- NI NI NI NI NI NI
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Table 4-3
Detected Analytes for SWMU 13 (Soil)
SSP Report

Radford Army Ammunition Plant, Radford, Virginia

sample ID Facility-Wide |~ Adjusted Adjusted Draft 13SB11A 13SB11B 13SB11C 13SB12A 13SB12B 13SB12B-DUP(SBDS)
Sample Date Backg.round SOI.| RB(.: Soil RBC SSL BTA(lB 10/9/2003 MDL RL 10/9/2003 MDL RL 10/9/2003 MDL RL 10/9/2003 MDL RL 10/9/2003 MDL RL 10/9/2003 MDL RL
Sample Depth (ft bgs) Point (Residential R DAF 20 Screening 0-1 4.5-5 8-8.5 0-1 2-3 2-3
CAS # CIN | Estimate! ) (ndustrial) Level Result LQ.VQ.r Result LQ.VQ.r Result LQ.VQ.r Result LQ.VQ.r Result LQ, VQ,r Result LQ,VQ,r

Benzene, 2-methyl-1,3,5-trinitro- 118-96-7 - - - - - - 280| E,NJ,t 0 10 NI NI 350| E,NJ,t 0 10 260| E,NJ,t 0 10 160( E,NJ,t 0 10
Benzeneamine, 2-nitro-N-phenyl- 119-75-5 - - - - - - NI 150 E,NJ,t 0 10 NI 280[ E,NJ,t 0 10 900 E,NJ,t 0 10 600[ E,NJ,t 0 10
Bis(2-ethylhexyl)maleate 142-16-5 - - - - - - NI 120( E,NJt 0 100 140( E,NJt 0 100 NI NI NI
Butyl Ester Octadecanioc 123955 - - - - - - 130| E,NJ,t 0 10 NI NI NI NI NI
Cholesterol 57-88-5 - - - - - - NI NI NI NI NI NI
Erucylamide 112-84-5 - - - - - - 140| E,B,x 0 10 510| E,NJ,t 0 10 180| E,B,x 0 10 330| E,B,x 0 10 NI 440| E,B,x 0 10
Ethanol, 2-(hexadecyloxy)- 2136-71-2 -- - -- - -- - 390| E,NJ,t 0 10 NI NI NI NI NI
Ether, bis(p-tert-butylphenyl) 24085-65-2 -- - -- - -- - NI NI NI NI NI NI
.Gamma.-sitosterol 83-47-6 - - - - - - 500| E,NJ,t 0 10 NI NI NI NI NI
Octacosane 630-02-4 - - - - - - NI NI NI NI 180 E,NJ,t 0 10 NI
Perylene 198-55-0 - - - - - - NI NI NI NI NI NI
Stigmast-4-en-3-one 1058-61-3 - - - - - - 140 E,NJt 0 10 NI NI NI NI NI
Stigmasterol, 22,23-dihydro- 10002-142-07 - - - - - - NI NI NI NI NI NI
Taraxerol 127220 - - - - - - NI NI NI NI NI NI
Tetradecanamide 638-58-4 - - - - - - NI NI NI NI NI NI
Triacetin 102761 - - - - - - NI NI NI 140| E,NJt 0 10 1,300 E,NJ,t 0 10 1,000 E,NJ,t 0 10
Triphenyl Phosphate 115-86-6 - - - - - - NI 110( E,NJ,t 0 3,300 NI NI NI 200| E,NJ,t 0 3,300
Urea, N,N"-dimethyl-N,N'-diphenyl- 611927 - - - - - - NI NI NI 910[ E,NJ,t 0 100 NI 100 E,NJ,t 0 100
Vitamin E 10191-41-0 - -- - -- - -- NI NI NI NI NI NI
PAHs (ug/kg)
Acenaphthene 83-32-9 N - 4.7E+05 6.1E+06 1.0E+05 100 <130| U 12.2 130 <110| U,UL,s 10.3 110 <130/ U 12.2 130 <130/ U 12.2 130 <140/ U 13.2 140 <150| U 141 150
Anthracene 120-12-7 N - 2.3E+06 3.1E+07 4.7E+05 100 6.6 J 0.91 27 8.7|JLs 0.77 24 11]J 0.91 27 <27|U 0.91 27 <30|U 0.98 30 <31|U 1.05 31
Benzo(a)anthracene 56-55-3 C - 2.2E+02 3.9E+03 4.8E+02 100 31 1.04 27 24| L,s 0.88 24 4.1(J 1.04 27 3.8|J 1.04 27 1.7|J 1.12 30 6.4 J 1.2 31
Benzo(a)pyrene 50-32-8 C -- 2.2E+01 3.9E+02 1.2E+02 100 45) 1.3 27 33|l .Ls 1.1 24 13|J 1.3 27 6.5 J 1.3 27 <30| U 1.4 30 8|J 15 31
Benzo(b)fluoranthene 205-99-2 C - 2.2E+02 3.9E+03 1.5E+03 100 32 1.69 27 21 JLs 1.43 24 8.8|J 1.69 27 49|J 1.69 27 <30|U 1.82 30 6.7|J 1.95 31
Benzo(g,h,i)perylene(‘” 191-24-2 N - 2.3E+05 3.1E+06 - 100 82 16.3 27 77| ,Ls 13.8 24 46 16.3 27 <27|U 16.3 27 <30|U 175 30 21(J 18.8 31
Benzo(k)fluoranthene 207-08-9 C - 2.2E+03 3.9E+04 1.5E+04 100 20(J 1.3 27 15| J,L,s 1.1 24 4.5(J 1.3 27 <27|U 1.3 27 <30( U 1.4 30 <31 U 1.5 31
Chrysene 218-01-9 C - 2.2E+04 3.9E+05 4.8E+04 100 37 1.56 27 40| L,s 1.32 24 7.6|J 1.56 27 24|13 1.56 27 <30|U 1.68 30 6.7|J 1.8 31
Dibenz(a,h)anthracene 53-70-3 C - 2.2E+01 3.9E+02 4.6E+02 100 <27(U 1.82 27 <24| U,UL,s 1.54 24 <27|U 1.82 27 <27|1U 1.82 27 <30|U 1.96 30 <31| U 21 31
Fluoranthene 206-44-0 N - 3.1E+05 4.1E+06 6.3E+06 100 73 221 27 <24| U,UL,s 1.87 24 6.5|J 221 27 9.2|J 221 27 743 2.38 30 16|J 2.55 31
Fluorene 86-73-7 N - 3.1E+05 4.1E+06 1.4E+05 100 <27(U 1.69 27 12|J,L,s 1.43 24 <27|U 1.69 27 <27|U 1.69 27 <30| U 1.82 30 <31| U 1.95 31
Indeno(1,2,3-cd)pyrene 193-39-5 C - 2.2E+02 3.9E+03 4.2E+03 100 37 0.91 27 21{JL,s 0.77 24 16|J 0.91 27 5.9|J 0.91 27 <30|U 0.98 30 6.8 J 1.05 31
Phenanthrene 85-01-8 N - 2.3E+05 3.1E+06 -- 100 26(J 0.78 27 110 ,L,s 0.66 24 3.4|J 0.78 27 2.5|J 0.78 27 22| 0.84 30 27|13 0.9 31
Pyrene 129-00-0 N -- 2.3E+05 3.1E+06 6.8E+05 100 59 1.17 27 79| ,Ls 0.99 24 5.6 J 1.17 27 6.4 J 1.17 27 3.9|J 1.26 30 10| J 1.35 31
Explosives (mg/kg)
1,3-Dinitrobenzene 99-65-0 N - 7.8E-01 1.0E+01 3.7E-02 - <0.5( U 0.159 0.5 <0.5| U 0.159 0.5 <0.5| U 0.159 0.5 <0.5( U 0.159 0.5 <0.5| U 0.159 0.5 0.32(J 0.159 0.5
2,4-Dinitrotoluene 121-14-2 N - 1.6E+01 2.0E+02 5.7E-01 - <0.5( U 0.142 0.5 <0.5( U 0.142 0.5 <0.5( U 0.142 0.5 0.39(J 0.142 0.5 0.19(J 0.142 0.5 <0.5| U 0.142 0.5
Dinitrotoluene Mix - (o} - 9.4E-01 4.2E+00 - - ND ND ND 0.39 0.19 ND
2,4,6-Trinitrotoluene 118-96-7 C - 3.9E+00 5.1E+01 - - 0.43(J 0.167 0.5 <0.5( U 0.167 0.5 <0.5| U 0.167 0.5 0.27(J 0.167 0.5 0.55 0.167 0.5 0.56 0.167 0.5
RDX (Hexahydro-1,3,5-trinitro-1,3,5-tria 121-82-4 C -- 5.8E+00 2.6E+01 - - <0.5[ U,UJ,c 0.131 0.5 <0.5[ U,UJ,c 0.131 0.5 <0.5[ U,UJ,c 0.131 0.5 <0.5[ U,UJ,c 0.131 0.5 0.29(J,J,c 0.131 0.5 <0.5[ U,UJ,c 0.131 0.5
Nitroglycerin/PETN (mg/kg)
Nitroglycerin 55-63-0 N -- 1.3E+02 1.7E+03 -- -- 2.11] J,9 0.223 0.688 2.55| ,J,9 0.212 0.654 <0.695| U 0.225 0.695 8.48 0.216 0.666 4.05 0.256 0.79 67.4 0.462 1.43
Cyanide (mg/kg)
Cyanide 57-12-5 N -- 1.6E+02 2.0E+03 1.5E+02 0.005 0.22(J 0.0356 0.5 0.35[J 0.0356 0.5 0.25( J 0.0356 0.5 0.18( J 0.0356 0.5 0.39( J 0.0356 0.5 0.23( J 0.0356 0.5
Dioxins/Furans (pg/g)
1,2,3,7,8-PeCDD 40321-76-4 - - - - - - NT NT NT NT NT NT
1,2,3,4,7,8-HXCDD 39227-28-6 - - - - - - NT NT NT NT NT NT
1,2,3,6,7,8-HXCDD 57653-85-7 - - - - - - NT NT NT NT NT NT
1,2,3,7,8,9-HXCDD 19408-74-3 C - 1.0E-01 4.6E-01 - - NT NT NT NT NT NT
1,2,3,4,6,7,8-HpCDD 35822-46-9 - - - - - - NT NT NT NT NT NT
OCDD 3268-87-9 - - - - - - NT NT NT NT NT NT
2,3,7,8-TCDF 51207-31-9 - - - - - - NT NT NT NT NT NT
1,2,3,7,8-PeCDF 57117-41-6 - - - - - - NT NT NT NT NT NT
2,3,4,7,8-PeCDF 57117-31-4 - - - - - - NT NT NT NT NT NT
1,2,3,4,7,8-HXCDF 70648-26-9 - - - - - - NT NT NT NT NT NT
1,2,3,6,7,8-HXCDF 57117-44-9 - - - - - - NT NT NT NT NT NT
2,3,4,6,7,8-HXCDF 60851-34-5 - - - - - - NT NT NT NT NT NT
1,2,3,4,6,7,8-HpCDF 67562-39-4 - - - - - - NT NT NT NT NT NT
1,2,3,4,7,8,9-HpCDF 55673-89-7 - - - - - - NT NT NT NT NT NT
OCDF 39001-02-0 - - - - - - NT NT NT NT NT NT
Total TCDDs 41903-57-5 - - - - - - NT NT NT NT NT NT
Total PeCDDs 36088-22-9 - - - - - - NT NT NT NT NT NT
Total HXCDDs 34465-46-8 - - - - - - NT NT NT NT NT NT
Total HpCDDs 37871-00-4 - - - - - - NT NT NT NT NT NT
Total TCDFs 55722-27-5 - - - - - - NT NT NT NT NT NT
Total PeCDFs 30402-15-4 - - - - - - NT NT NT NT NT NT
Total HXCDFs 55684-94-1 - - - - - - NT NT NT NT NT NT
Total HOCDFs 38998-75-3 - -- - -- - -- NT NT NT NT NT NT
Percent Solids (%)
Percent Solids - - - - - - 77 0.1 0.1 88 0.1 0.1 77 0.1 0.1 78 0.1 0.1 71 0.1 0.1 67 0.1 0.1
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Table 4-3
Detected Analytes for SWMU 13 (Soil)
SSP Report
Radford Army Ammunition Plant, Radford, Virginia

Sample ID| Facility-Wide [ Adjusted Adjusted Draft 13SB12C
Sample Date Background Soil RBC : SSL BTAG 10/9/2003
. . X Soil RBC X MDL RL
Sample Depth (ft bgs) Point (Residential (industrial) DAF 20 Screening 3.5-4
CAS # CIN | Estimate! ) Level Result | LQ,vQ,r

TAL Metals (mg/kg)
Aluminum 7429-90-5 - 40,041 - - - 1 15,000 1.83 50
Antimony 7440-36-0 N - 3.13 40.9 13.2 0.48 1.5 0.0518 0.5
Arsenic 7440-38-2 C 15.8 0.43 1.9 0.026 328 2.2 0.0232 0.4
Barium 7440-39-3 N 209 1,564 20,440 6,015 440 161 0.106 5
Beryllium 7440-41-7 N 1.02 15.64 204.4 1,154 0.02 <1ljuU 0.0391 1
Cadmium 7440-43-9 N 0.69 3.91 51.1 27.4 25 2.3 0.182 1
Calcium 7440-70-2 - - - - - - 3,840( ,J,m 16.6 250
Chromium ® 7440-47-3 N 65.3 23.46 306.6 42.05 0.0075 34] ,9m 0.912 5
Cobalt 7440-48-4 -- 72.3 - - -- 100 9.9].,Js 0.208 1
Copper 7440-50-8 N 53.5 312.86 4,088 10,518 15 94| ,J,s 0.368 2
Iron 7439-89-6 N 50,962 2,346 30,660 - 12 18,700 21.2 100
Lead® 7439-92-1 - 26.8 400 750 - 0.01 1,140 4.36 200
Magnesium 7439-95-4 - - - - - 4,400 3,980( ,J,m 3.21 250
Manganese 7439-96-5 N 2,543 156.43 2,044 951.9 330 272] 0.264 5
Mercury @ 7439-97-6 - 0.13 235 30.66 - 0.058 0.13 0.0077 0.1
Nickel 7440-02-0 N 62.8 156.43 2,044 - 2 17 0.0356 0.5
Potassium 7440-09-7 - - - - - - 2,150 5 100
Selenium 7782-49-2 N - 39.11 511 18.98 1.8 0.67(J 0.0502 1
Silver 7440-22-4 N - 39.11 511 31.03 0.0000098 0.063| J 0.0044 3
Sodium 7440-23-5 -- -- -- -- -- -- 95(J 18.1 100
Thallium 7440-28-0 N 211 0.55 7.2 3.6 0.001 0.29( J,B,x 0.027 0.5
Vanadium 7440-62-2 N 108 7.82 102.2 730.1 0.5 26 0.207 1
Zinc 7440-66-6 N 202 2,346 30,660 13,622 10 476 5.17 40
TCL VOCs (ug/kg)
1,2,4-Trichlorobenzene 120-82-1 N - 7.8E+04 1.0E+06 2.4E+03 100 <8.1| U,UJ,i 0.656 8.1
2-Butanone 78-93-3 N - 4.7E+06 6.1E+07 2.9E+04 - <32| U 8 32
Acetone 67-64-1 N - 7.0E+06 9.2E+07 2.2E+04 - 63| B,B,z 8 32
Benzene 71-43-2 C - 1.2E+04 5.2E+04 1.9E+00 100 <8.1| U 0.843 8.1
cis-1,2-Dichloroethene 156-59-2 N - 7.8E+04 1.0E+06 - 300 <8.1| U 1.14 8.1
Methylene chloride 75-09-2 C - 8.5E+04 3.8E+05 1.9E+01 300 <32(U 4.5 32
Tetrachloroethene 127-18-4 (o} - 1.2E+03 5.3E+03 4.7E+00 300 <8.1| U 0.981 8.1
Toluene 108-88-3 N - 6.3E+05 8.2E+06 2.7E+04 100 <8.1| U 0.742 8.1
Trichloroethene 79-01-6 C -- 1.6E+03 7.2E+03 2.6E-01 300 <8.1| U 1.08 8.1
VOC TICs (ug/kg)
Ethyl Ether 60-29-7 N - 1.6E+06 2.0E+07 8.5E+03 - 28[ Q,NJ,t 0 100
Hexanal 66-25-1 - -- - -- - -- NI
TCL SVOCs (ug/kg)
2-Methylnaphthalene 91-57-6 N - 3.1E+04 4.1E+05 4.4E+03 - <270| U 4.38 270
2,4-Dinitrotoluene 121-14-2 N - 1.6E+04 2.0E+05 5.7E+02 - 65(J 5.04 270
2,6-Dinitrotoluene 606-20-2 N - 7.8E+03 1.0E+05 2.5E+02 - <270( U 44.3 270
Dinitrotoluene Mix - [} - 9.4E+02 4.2E+03 -- - 65
4-Chloro-3-Methylphenol 59-50-7 - - - - - - 24(J 8.34 270
Acenaphthene 83-32-9 N - 4.7E+05 6.1E+06 1.0E+05 100 3[J 2.75 270
Acenaphthylene @ 208-96-8 N - 2.3E+05 3.1E+06 - 100 <270| U 24 270
Anthracene 120-12-7 N - 2.3E+06 3.1E+07 4.7E+05 100 <270|J 7.39 270
Benzo(a)anthracene 56-55-3 C - 2.2E+02 3.9E+03 4.8E+02 100 25| J 21.3 270
Benzo(a)pyrene 50-32-8 C - 2.2E+01 3.9E+02 1.2E+02 100 21(J 9.14 270
Benzo(b)fluoranthene 205-99-2 C - 2.2E+02 3.9E+03 1.5E+03 100 40| J 15.6 270
Benzo(g,h.i)perylene @ 191-24-2 N - 2.3E+05 3.1E+06 - 100 <270| U 14 270
Benzo(k)fluoranthene 207-08-9 C - 2.2E+03 3.9E+04 1.5E+04 100 22(J 214 270
Bis(2-ethylhexyl)phthalate 117-81-7 C - 4.6E+04 2.0E+05 2.9E+06 - 1,000 3.31 270
Butylbenzylphthalate 85-68-7 N - 1.6E+06 2.0E+07 1.7E+07 - <270| U 7.17 270
Carbazole 86-74-8 C - 3.2E+04 1.4E+05 4.7E+02 - <270| U 9.76 270
Chrysene 218-01-9 C - 2.2E+04 3.9E+05 4.8E+04 100 24(J 16.3 270
Dibenz(a,h)anthracene 53-70-3 C - 2.2E+01 3.9E+02 4.6E+02 100 <270| U 9.44 270
Dibenzofuran 132-64-9 - - - - - - <270|U 5.06 270
Diethylphthalate 84-66-2 N - 6.3E+06 8.2E+07 4.5E+05 - 940 3.04 270
Dimethylphthalate 131-11-3 -- - -- - - - <270| U 5.3 270
Di-n-butylphthalate 84-74-2 N - 7.8E+05 1.0E+07 5.0E+06 - 650 6.11 270
Fluoranthene 206-44-0 N - 3.1E+05 4.1E+06 6.3E+06 100 59|J 3.76 270
Fluorene 86-73-7 N - 3.1E+05 4.1E+06 1.4E+05 100 4(J 2.69 270
Indeno(1,2,3-cd)pyrene 193-39-5 C - 2.2E+02 3.9E+03 4.2E+03 100 10|J 6.27 270
Naphthalene 91-20-3 N - 1.6E+05 2.0E+06 1.5E+02 100 15|J 4.4 270
N-Nitrosodiphenylamine 86-30-6 C - 1.3E+05 5.8E+05 7.6E+02 - 480 7.6 270
Phenanthrene(” 85-01-8 N - 2.3E+05 3.1E+06 - 100 52|J 3.68 270
Pyrene 129-00-0 N -- 2.3E+05 3.1E+06 6.8E+05 100 54| J 2.37 270
SVOC TICs (ug/kg)
(2)-9-Octadecenamide 301-02-0 -- - - - -- - NI
1-Heneicosanol 15594-90-8 - - - - - - NI
1,1'-Biphenyl, (1,1-dimethylethoxy)- 72101-19-0 - - - - - - 360| E,NJ,t 0 1,000
1,1-Biphenyl, bis(1-methylethyl)- 69009-90-1 -- - -- - -- - NI
1,2-Benzenedicarboxylicacid, bis(2-methy 84-69-5 - - - - - - 460( E,NJ,t 0 100
1,2-Benzenedicarboxylic acid, butyl 2-me 17851-53-5 - - - - - - NI
1,2-Benzenedicarboxylic acid, butyl cycl 84-64-0 -- - - - -- - NI
2-Ethyl-hexanoic Acid 149575 - - -- - -- - NI
2,4,6-Triallyloxy-1,3,5-triazine 101-37-1 - - - - - - NI
4,4,6a,6b,8a,11,11,14b-Octamethyl-1,4,4a 10001-946-24 | -- - - - - - NI
7H-Dibenzo (a,g) carbazole 207841 -- - -- - -- - NI
9-Octadecenoic acid, (E)- 112-79-8 -- -- -- -- -- -- NI
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Sample ID| Facility-Wide [ Adjusted Adjusted Draft 13SB12C
Sample Date Background Soil RBC : SSL BTAG 10/9/2003
. . X Soil RBC X MDL RL
Sample Depth (ft bgs) Point (Residential (industrial) DAF 20 Screening 3.5-4
CAS # CIN | Estimate! ) Level Result | LQ,vQ,r

Benzene, 2-methyl-1,3,5-trinitro- 118-96-7 - - - - - - NI
Benzeneamine, 2-nitro-N-phenyl- 119-75-5 - - - - - - 250 E,NJ,t 0 10
Bis(2-ethylhexyl)maleate 142-16-5 -- - -- - - - NI
Butyl Ester Octadecanioc 123955 -- - -- - - - NI
Cholesterol 57-88-5 - - - - - - NI
Erucylamide 112-84-5 - - - - -- - NI
Ethanol, 2-(hexadecyloxy)- 2136-71-2 -- - -- - -- - NI
Ether, bis(p-tert-butylphenyl) 24085-65-2 -- - -- - -- - 830| E,NJ,t 0 100
.Gamma.-sitosterol 83-47-6 - - - - - - NI
Octacosane 630-02-4 - - - - - - NI
Perylene 198-55-0 -- - -- - - - NI
Stigmast-4-en-3-one 1058-61-3 -- - -- - -- - NI
Stigmasterol, 22,23-dihydro- 10002-142-07 - - - - - - NI
Taraxerol 127220 - - - - - - NI
Tetradecanamide 638-58-4 - - - - - - NI
Triacetin 102761 - - - - - - 240[ E,NJ,t 0 10
Triphenyl Phosphate 115-86-6 -- - -- - - - NI
Urea, N,N'-dimethyl-N,N'-diphenyl- 611927 - -- - - - - NI
Vitamin E 10191-41-0 - -- - -- - -- NI
PAHs (ug/kg)
Acenaphthene 83-32-9 N - 4.7E+05 6.1E+06 1.0E+05 100 <160| U 15 160
Anthracene 120-12-7 N - 2.3E+06 3.1E+07 4.7E+05 100 11(J 1.12 34
Benzo(a)anthracene 56-55-3 C - 2.2E+02 3.9E+03 4.8E+02 100 32(J 1.28 34
Benzo(a)pyrene 50-32-8 C - 2.2E+01 3.9E+02 1.2E+02 100 <34( U 1.6 34
Benzo(b)fluoranthene 205-99-2 C - 2.2E+02 3.9E+03 1.5E+03 100 <34 U 2.08 34
Benzo(g,h,i)perylene®® 191-24-2 N - 2.3E+05 3.1E+06 - 100 37 20 34
Benzo(k)fluoranthene 207-08-9 C - 2.2E+03 3.9E+04 1.5E+04 100 <34 U 1.6 34
Chrysene 218-01-9 &) - 2.2E+04 3.9E+05 4.8E+04 100 <34 U 1.92 34
Dibenz(a,h)anthracene 53-70-3 C - 2.2E+01 3.9E+02 4.6E+02 100 <34 U 2.24 34
Fluoranthene 206-44-0 N - 3.1E+05 4.1E+06 6.3E+06 100 130 2.72 34
Fluorene 86-73-7 N - 3.1E+05 4.1E+06 1.4E+05 100 <34 U 2.08 34
Indeno(1,2,3-cd)pyrene 193-39-5 [} - 2.2E+02 3.9E+03 4.2E+03 100 17(J 1.12 34
Phenanthrene 85-01-8 N - 2.3E+05 3.1E+06 - 100 80 0.96 34
Pyrene 129-00-0 N - 2.3E+05 3.1E+06 6.8E+05 100 99 1.44 34
Explosives (mg/kg)
1,3-Dinitrobenzene 99-65-0 N - 7.8E-01 1.0E+01 3.7E-02 - <0.5|U 0.159 0.5
2,4-Dinitrotoluene 121-14-2 N - 1.6E+01 2.0E+02 5.7E-01 - <0.5( U 0.142 0.5
Dinitrotoluene Mix - (o} - 9.4E-01 4.2E+00 - - ND
2,4,6-Trinitrotoluene 118-96-7 C - 3.9E+00 5.1E+01 - - 0.54 0.167 0.5
RDX (Hexahydro-1,3,5-trinitro-1,3,5-tria 121-82-4 C -- 5.8E+00 2.6E+01 - - <0.5| U,UJ,c 0.131 0.5
Nitroglycerin/PETN (mg/kg)
Nitroglycerin 55-63-0 N - 1.3E+02 1.7E+03 - - 2.54 0.265 0.818
Cyanide (mg/kg)
Cyanide 57-12-5 N -- 1.6E+02 2.0E+03 1.5E+02 0.005 0.11(J 0.0356 0.5
Dioxins/Furans (pg/g)
1,2,3,7,8-PeCDD 40321-76-4 - - - - - - NT
1,2,3,4,7,8-HxCDD 39227-28-6 - - - - - - NT
1,2,3,6,7,8-HXCDD 57653-85-7 - - - - - - NT
1,2,3,7,8,9-HxCDD 19408-74-3 C - 1.0E-01 4.6E-01 - - NT
1,2,3,4,6,7,8-HpCDD 35822-46-9 - - - - - - NT
OCDD 3268-87-9 - - - - - - NT
2,3,7,8-TCDF 51207-31-9 - - - - - - NT
1,2,3,7,8-PeCDF 57117-41-6 - - - - - - NT
2,3,4,7,8-PeCDF 57117-31-4 - - - - - - NT
1,2,3,4,7,8-HXCDF 70648-26-9 - - - - - - NT
1,2,3,6,7,8-HXCDF 57117-44-9 - - - - - - NT
2,3,4,6,7,8-HXCDF 60851-34-5 - - - - - - NT
1,2,3,4,6,7,8-HpCDF 67562-39-4 - - - - - - NT
1,2,3,4,7,8,9-HpCDF 55673-89-7 - - - - - - NT
OCDF 39001-02-0 - - - - - - NT
Total TCDDs 41903-57-5 - - - - - - NT
Total PeCDDs 36088-22-9 - - - - - - NT
Total HXCDDs 34465-46-8 - - - - - - NT
Total HpCDDs 37871-00-4 - - - - - - NT
Total TCDFs 55722-27-5 - - - - - - NT
Total PeCDFs 30402-15-4 - - - - - - NT
Total HXCDFs 55684-94-1 - - - - - - NT
Total HOCDFs 38998-75-3 - -- - -- - -- NT
Percent Solids (%)
Percent Solids -- -- -- -- -- -- 62 0.1 0.1
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Detected Analytes for SWMU 13 (Soil)
SSP Report
Radford Army Ammunition Plant, Radford, Virginia

Notes:

CAS = Chemical Abstracts Service

ft bgs = Feet Below Ground Surface
mg/kg = Milligram Per Kilogram

Hg/kg = Microgram Per Kilogram

pg/g = Picogram Per Gram

TAL = Target Analyte List

TCL = Target Compound List

VOC = Volatile Organic Compound
SVOC = Semivolatile Organic Compound
PAH = Polynuclear Aromatic Hydrocarbon
TIC = Tentatively Identified Compound
NA = Not Applicable

MDL = Method Detection Limit

RL = Reporting Limit

NT = Not Tested

NI = Not Identified

LQ = Laboratory Qualifier

VQ = Validation Qualifier

r = Reason Code

@ = Chromium VI RBC value was used

@ = |ead criteria are Action Levels; see USEPA Region Il guidance
@ = Mercuric chloride soil RBC value used
@ = RBC value for pyrene was used for these compounds

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

RBC = USEPA Region Ill Risk-Based Concentration

(RBC) values from the October 31, 2006,

RBC Table and October 10, 2006, Alternate RBC Table
Adjusted RBCs = a Hazard Quotient (HQ) of 0.1 applied to non-carcinogens
C = Carcinogenic per EPA RBC Table (October 2006)
N = Noncarcinogenic per EPA RBC Table (October 2006)
SSL DAF20 = Soil Screening Levels at a Dilution Attenuation Factor of 20
BTAG = Biological Technical Assistance Group Screening Level, Draft 1995

Laboratory Qualifiers

U The compound was analyzed for but not detected.
J Estimated value.
B Analyte found in associated blank as well as in the sample.
E Concentration exceeded the upper level of the calibration range of the instrument for that specific analysis. For TICs, compound not
present in calibration standard, calculated using total peak areas ion chromatographs and response factor of 1.
Q Not estimated. TIC detected in sample, quantified using a response factor from the initial calibration.
Validation Qualifiers
B Not detected substantially above the level reported in laboratory or field blanks.
N Tentative Identification. Consider present. Special methods may be needed to confirm its presence or absence in future sampling efforts.
J Analyte present. Reported value may not be accurate or precise.

uJ Not detected, quantitation limit may be inaccurate or imprecise.

Reason Codes
GC/MS Organics

c Calibration failure; poor (RRF) or unstable (%D) response
d MS/MSD or LCS/LCSD RPD imprecision
f Field duplicate imprecision
i Tuning Failure or poor mass spectrometer performance
| MS/MSD recovery failure
m Internal standard failure
s Surrogate failure
t Tentatively identified Compound
X Field and/or equipment blank contamination

Method blank and/or storage blank contamination

Inorganics and Conventionals
Calibration failure
MS/MSD recovery failure
Preparation blank contamination
Serial dilution failure
CRDL standard recovery failure

X wo 3 0

lZI: Concentration Exceeds Adjusted Soil Residential RBC

I:I: Concentration Exceeds Adjusted Soil Industrial RBC

underline = Concentration Exceeds Site Background Values

bold italic = Concentration Exceeds SSL DAF20

|:|= Concentration Exceeds BTAG Screening Level

GC and HPLC Organics

N X 0o ——@Q =20

Calibration failure; poor or unstable (%D) response
MS/MSD or LCS/LCSD RPD imprecision

Field duplicate imprecision

Dual column confirmation imprecision

LCS recovery failure

MS/MSD recovery failure

Concentration exceeded the linear range

No confirmation column

Trip blank contamination

Method blank and/or storage blank contamination

Radford Army Ammuntion Plant
SSP Report



Detected Analytes for SWMU 13 (Sediment)

Table 4-4

SSP Report
Radford Army Ammunition Plant, Radford, Virginia

] T T R A s R
ple Date . RBC Soil RBC : MDL RL MDL RL MDL RL
sample Depth (ft bgs) Point (Residential) | (ndustrial) DAF 20 | Screening
CAS CIN | Estimate®! Level Result LQ.VQ, r Result LQ.VQ, r Result LQ.VQ, r

TAL Metals (mg/kg)
Aluminum 7429-90-5 - 40,041 - - - - 9,870 1.83 50 23,400 5.1 500 19,600 1.83 50
Antimony 7440-36-0 N - 3.13 40.9 13.2 2 0.18|J 0.0518 0.5 3.5] 0.0518 0.5 1.9 0.0518 0.5
Arsenic 7440-38-2 [} 15.8 0.43 1.91 0.026 9.8 3.3 0.0232 0.4 3.4 0.0232 0.4 3.7 0.0232 0.4
Barium 7440-39-3 N 209 1,564 20,440 6,015 - 101 0.106 5 169 0.106 5 131 0.106 5
Beryllium 7440-41-7 N 1.02 15.64 204.4 1,154 - 0.83|J 0.167 1 13 0.167 1 1.3 0.167 1
Cadmium 7440-43-9 N 0.69 3.91 51.1 274 0.99 0.57|J 0.182 1 1 0.182 1 0.94|J 0.182 1
Calcium 7440-70-2 - - - - - - 1,270| ,K,m 16.6 250 2,080 ,K,m 16.6 250 1,620/ ,K,m 16.6 250
Chromium @ 7440-47-3 N 65.3 23.46 306.6 42.05 43.4 27| 0.912 5 40] 0.912 5 31 0.912 5
Cobalt 7440-48-4 - 723 - - - 50 9.9] 0.208 1 13 0.208 1 12 0.208 1
Copper 7440-50-8 N 53.5 312.86 4,088 10,518 31.6 14/ 0.368 2 36 0.368 2 31 0.368 2
Iron 7439-89-6 N 50,962 2,346 30,660 - 20,000 34,600 71.6 1,000 37,100 71.6 1,000 32,000 71.6 1,000
Lead @ 7439-92-1 - 26.8 400 750 - 35.8 132 0.545 25 247 1.09 50 271 1.09 50
Magnesium 7439-95-4 - - - - - - 2,130| ,K,m 3.21 250 3,870| ,K,m 3.21 250 3,030/ ,K,m 3.21 250
Manganese 7439-96-5 N 2,543 156.43 2,044 951.9 460 720 0.264 5 544 0.264 5 6: 0.264 5
Mercury @ 7439-97-6 - 0.13 235 30.66 - 0.18 0.033|J 0.0077 0.1 0.13 0.0077 0.1 0.11 0.0077 0.1
Nickel 7440-02-0 N 62.8 156.43 2,044 - 23 12 0.0356 0.5 19 0.0356 0.5 18 0.0356 0.5
Potassium 7440-09-7 - - - - - - 1,020 5 100 1,950 5 100 1,520 5 100
Selenium 7782-49-2 N - 39.11 511 18.98 2 0.85J 0.0502 1 1.2 0.0502 1 1.2 0.0502 1
Silver 7440-22-4 N - 39.11 511 31.03 1 0.12J 0.0044 3 0.12J 0.0044 3 0.14|J 0.0044 3
Sodium 7440-23-5 - - - - - - 53| J 8.92 100 52|J 8.92 100 38/ J 8.92 100
Thallium 7440-28-0 N 211 0.55 7.2 3.6 - 0.46|J 0.027 0.5 0.52 0.027 0.5 0.49|J 0.027 0.5
Vanadium 7440-62-2 N 108 7.82 102.2 730.1 - 1_§|—| 0.207 1 44] 0.207 1 32 0.207 1
Zinc 7440-66-6 N 202 2,346 30,660 13,622 121 @ 3.35 40 541 3.35 40 541 3.35 40
[TCL VOCs (ug/kg)
2-Butanone 78-93-3 N - 4.7E+06 6.1E+07 2.9E+04 - 42 7.5 31 31 7.5 29 30/J 8 32
Acetone 67-64-1 N - 7.0E+06 9.2E+07 2.2E+04 - 180| ,J,m 75 31 80| ,B,z 75 29 59/ ,B,z 8 32
cis-1,2-Dichloroethene 156-59-2 N - 7.8E+04 1.0E+06 - - <7.7/ U,UJm 1.07 7.7 11 1.07 7.4 8 1.14 79
Methylene chloride 75-09-2 [} - 8.5E+04 3.8E+05 1.9E+01 - <31/ U,UuJm 4.22 31 <29|U 4.22 29 6.6/ J 4.5 32
Tetrachloroethene 127-18-4 C - 1.2E+03 5.3E+03 4.7E+00 468 <7.7{U,UJm 0.92 7.7 5|3 0.92 7.4 21)J 0.981 79
Toluene 108-88-3 N - 6.3E+05 8.2E+06 2.7E+04 - 1.1(J,J.m 0.696 7.7 1.8/J 0.696 7.4 1J 0.742 7.9
Trichloroethene 79-01-6 C - 1.6E+03 7.2E+03 2.6E-01 96.9 <7.7/ U,UJ,m 1.02 7.7 64 1.02 7.4 38 1.08 7.9
[TCL SVOCs (ug/kg)
2-Methylnaphthalene 91-57-6 N - 3.1E+04 4.1E+05 4.4E+03 20.2 12|J 4.11 260 703 4.11 250 <270/ U 4.38 270
Acenaphthene 83-32-9 N - 4.7E+05 6.1E+06 1.0E+05 6.7 5J 2.58 260 <250/ U 2.58 250 <270/ U 2.75 270
Acenaphthylene(") 208-96-8 N - 2.3E+05 3.1E+06 - 5.9 <260| U 2.25 260 9/J 2.25 250 3/J 2.4 270
Anthracene 120-12-7 N - 2.3E+06 3.1E+07 4.7E+05 57.2 <260/ U,UJm 6.93 260 44| J 6.93 250 12|13 7.39 270
Benzo(a)anthracene 56-55-3 C -- 2.2E+02 3.9E+03 4.8E+02 108 33/ J 20 260 86| J 20 250 30| J 21.3 270
Benzo(a)pyrene 50-32-8 C - 2.2E+01 3.9E+02 1.2E+02 150 42[1J 8.57 260 140 J 8.57 250 53| J 9.14 270
Benzo(b)fluoranthene 205-99-2 [} - 2.2E+02 3.9E+03 1.5E+03 - 64| J 14.6 260 190|J 14.6 250 86/ J 15.6 270
Benzo(g,h,i)perylene @ 191-24-2 N - 2.3E+05 3.1E+06 - 170 35/ 13.1 260 110 J 13.1 250 27/3 14 270
Benzo(k)fluoranthene 207-08-9 [} - 2.2E+03 3.9E+04 1.5E+04 240 2713 20.1 260 92|J 20.1 250 36/ U 21.4 270
Bis(2-ethylhexyl)phthalate 117-81-7 C - 4.6E+04 2.0E+05 2.9E+06 180 28/ J,J,m 3.11 260 41|J 3.11 250 35/J 331 270
Chrysene 218-01-9 C - 2.2E+04 3.9E+05 4.8E+04 166 37(J 15.3 260 220| J 15.3 250 64| J 16.3 270
Dibenz(a,h)anthracene 53-70-3 [} - 2.2E+01 3.9E+02 4.6E+02 33 15| J 8.85 260 42(J 8.85 250 <270/ U 9.44 270
Diethylphthalate 84-66-2 N - 6.3E+06 8.2E+07 4.5E+05 603 14{3,3d 2.85 260 18/ J 2.85 250 22|13 3.04 270
Dimethylphthalate 131-11-3 - - - - - - <260/ U 4.97 260 1,400| ,J.f 4.97 250 <270/ U,UJf 53 270
Di-n-butylphthalate 84-74-2 N - 7.8E+05 1.0E+07 5.0E+06 6,470 69| J 5.73 260 130/ J 5.73 250 110{J 6.11 270
Fluoranthene 206-44-0 N - 3.1E+05 4.1E+06 6.3E+06 423 56| J,J,m 3.53 260 34/J 3.53 250 26/ J 3.76 270
Fluorene 86-73-7 N - 3.1E+05 4.1E+06 1.4E+05 774 5/J 2.52 260 4/ 2.52 250 <270| U 2.69 270
Indeno(1,2,3-cd)pyrene 193-39-5 C - 2.2E+02 3.9E+03 4.2E+03 17 31J 5.88 260 100| J 5.88 250 30/ J 6.27 270
Naphthalene 91-20-3 N - 1.6E+05 2.0E+06 1.5E+02 176 <260| U 4.13 260 5/J 4.13 250 <270/ U 4.4 270
Phenanthrene® 85-01-8 N - 2.3E+05 3.1E+06 - 204 34]J 3.45 260 29]J 3.45 250 14/ 3.68 270
Pyrene 129-00-0 N - 2.3E+05 3.1E+06 6.8E+05 195 51| J 2.22 260 37/J 2.22 250 23/ J 2.37 270
SVOC TICs (pg/kg)
(2)-9-Octadecenamide 301-02-0 - - - -- -- -- 66| E,NJ,t 0 100 NI NI
1,2-Benzenedicarboxylicacid, bis(2-methy 84-69-5 - - - - - - NI 300| E,NJ,t 0 100 170| E,NJ,t 0 100
1,2-Benzenedicarboxylic acid, butyl 2-me 17851-53-5 - - -- -- -- -- 91| E,NJ,t 0 10 NI NI
Benzeneamine, 2-nitro-N-phenyl- 119-75-5 - - - - - - NI 350 E,NJt 0 10 60| E,NJ,t 0 10
Erucylamide 112-84-5 - - - - - - NI 400 E,NJ,t 0 10 NI
Perylene 198-55-0 - - - - - - NI 170] E,NJ,t 0 100 57 E,NJ,t 0 100

Radford Army Ammunition Plant
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Detected Analytes for SWMU 13 (Sediment)

Table 4-4

SSP Report
Radford Army Ammunition Plant, Radford, Virginia

T sl pomees | oo | o | e s e
ple Date ' RBC Soil RBC - MDL RL MDL RL MDL RL
sample Depth (ft bgs) Point (Residential) | (ndustrial) DAF 20 | Screening
CAS CIN | Estimate®! Level Result LQ.VQ, r Result LQ.VQ, r Result LQ.VQ, r

PAHSs (ug/kg)
Anthracene 120-12-7 N - 2.3E+06 3.1E+07 4.7E+05 57 3.8/J 1.05 32 9.4/J 1.05 31 <33|U 112 33
Benzo(a)anthracene 56-55-3 [} - 2.2E+02 3.9E+03 4.8E+02 108 211J 1.2 32 30/ J 1.2 31 <33|U 1.28 33
Benzo(a)pyrene 50-32-8 C - 2.2E+01 3.9E+02 1.2E+02 150 26(J 1.5 32 49 1.5 31 <33/ U 1.6 33
Benzo(b)fluoranthene 205-99-2 C - 2.2E+02 3.9E+03 1.5E+03 - 23] 1.95 32 36 1.95 31 <33/ U 2.08 33
Benzo(g,h,i)perylene 191-24-2 N - 2.3E+05 3.1E+06 - 170 40 18.8 32 88 18.8 31 <33/ U 20 33
Benzo(k)fluoranthene 207-08-9 Cc - 2.2E+03 3.9E+04 1.5E+04 240 12|J 15 32 24| 15 31 <33/ U 1.6 33
Chrysene 218-01-9 [} - 2.2E+04 3.9E+05 4.8E+04 166 19|J 1.8 32 84 1.8 31 2.6/J 1.92 33
Dibenz(a,h)anthracene 53-70-3 C - 2.2E+01 3.9E+02 4.6E+02 33 <32|U 21 32 6.2|J 21 31 <33|U 2.24 33
Fluoranthene 206-44-0 N - 3.1E+05 4.1E+06 6.3E+06 423 48 2.55 32 19|J 2.55 31 <33|U 272 33
Indeno(1,2,3-cd)pyrene 193-39-5 C - 2.2E+02 3.9E+03 4.2E+03 17 18/ J 1.05 32 45 1.05 31 <33/ U 112 33
Phenanthrene® 85-01-8 N - 2.3E+05 3.1E+06 - 204 16(J 0.9 32 5.2(J 0.9 31 <33|U 0.96 33
Pyrene 129-00-0 N - 2.3E+05 3.1E+06 6.8E+05 195 45 1.35 32 14/J 1.35 31 <33/ U 1.44 33
Cyanide (mg/kg)
Cyanide 57-12-5 N -- 1.6E+02 2.0E+03 1.5E+02 0.1 0.07| J 0.0356 0.5 0.2/ J 0.0356 0.5 0.39 J 0.0356 0.5
Percent Solids (%)
Percent Solids - - - - -- - -- 65 0.1 0.1 68 0.1 0.1 63 0.1 0.1
Notes:
CAS = Chemical Abstracts Service El: Concentration Exceeds Adjusted Soil Residential RBC
ft bgs = Feet Below Ground Surface
mg/kg = Milligram Per Kilogram :: Concentration Exceeds Adjusted Soil Industrial RBC
Hg/kg = Microgram Per Kilogram
TAL = Target Analyte List underline = Concentration Exceeds Site Background Values
TCL = Target Compound List
VOC = Volatile Organic Compound bold italic = Concentration Exceeds SSL DAF20
SVOC = Semivolatile Organic Compound
PAH = Polynuclear Aromatic Hydrocarbon [ ]=concentration Exceeds BTAG Screening Level
TIC = Tentatively Identified Compound
C = Carcinogenic per EPA RBC Table (April 2004)
N = Noncarcinogenic per EPA RBC Table (April 2004) Laboratory Qualifiers
NA = Not Applicable V] The compound was analyzed for but not detected. The reporting limit will be adjusted to reflect any dilution, and for soil, the percent moisture.

MDL = Method Detection Limit
RL = Reporting Limit
NI = Not Identified
LQ = Laboratory Qualifier
VQ = Validation Qualifier
r = Reason Code
@ = Chromium VI RBC value was used
@ = Lead criteria are Action Levels; see USEPA Region Il guidance
© = Mercuric chloride soil RBC value used
@ = RBC value for pyrene was used for these compounds
1 = Facility-Wide Background Point Estimate as
Reported in the Facility-Wide Background Study Report (IT 2001a)
RBC = USEPA Region Il Risk-Based Concentration
(RBC) values from the October 31, 2006,
RBC Table and October 10, 2006, Alternate RBC Table
Adjusted RBCs = a Hazard Quotient (HQ) of 0.1 applied to non-carcinogens
C = Carcinogenic per EPA RBC Table (October 2006)
N = Noncarcinogenic per EPA RBC Table (October 2006)
SSL DAF20 = Soil Screening Level at a Dilution Attenuation Factor of 20
BTAG = Biological Technical Assistance Group Screening Level, 2004

J Estimated value.

Concentration exceeded the upper level of the calibration range of the instrument for that specific analysis. For TICs, compound not present in calibration standard,
calculated using total peak areas ion chromatographs and response factor of 1.

Validation Qualifiers

V] Not detected. The associated number indicates the approximate sample concentration necessary to be detected.

B Not detected substantially above the level reported in laboratory or field blanks.

N Tentative Identification. Consider present. Special methods may be needed to confirm its presence or absence in future sampling efforts.
J Analyte present. Reported value may not be accurate or precise.

K Analyte present. Reported value may be biased high. Actual value is expected to be lower.

uJ Not detected, quantitation limit may be inaccurate or imprecise.

Reason Codes
GC/MS Organics

d MS/MSD or LCS/LCSD RPD imprecision

f Field duplicate imprecision

m Internal standard failure

z Method blank and/or storage blank contamination
GC and HPLC Organics

d MS/MSD or LCS/LCSD RPD imprecision

f Field duplicate imprecision

m Air bubble (> 6 mm or % inch) in VOC vials

z Method blank and/or storage blank contamination
Inorganics and Conventionals

m MS/MSD recovery failure

Radford Army Ammunition Plant
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Table 4-5
Detected Analytes for SWMU 13 (Surface Water)

SSP Report
Radford Army Ammunition Plant, Radford, Virginia
Sample ID| 13sw2 13sw3 SWD1
Sample Date| Adjusted BTAQ 10/10/2003 MDL RL 10/10/2003 MDL RL 10/10/2003 MDL RL
Tap Water MCL Screening
CAS CIN RBC Values Units Result LQ,VQ, r Result LQ,VQ, 1 Result LQ,VQ, r
TAL Metals (ug/L)
Aluminum 7429-90-5 N - - 87 Hg/L 74(J 18.7 100 66| J 18.7 100 53(J 18.7 100
Antimony 7440-36-0 N 1.46 6 30 Hg/L <iju 0.552 1 0.7]1J 0.552 1 <iju 0.552 1
Antimony, Dissolved 7440-36-0 1.46 30 Hg/L <2|U 0.552 2 0.8|J 0.552 2 <2|U 0.552 2
Barium 7440-39-3 N 730 2,000 4 Hg/L 22 1.82 10 21 1.82 10 21 1.82 10
Barium, Dissolved 7440-39-3 730 4 Hg/L 18 1.82 10 18 1.82 10 17| 1.82 10
Calcium 7440-70-2 - - 116,000 Hg/L 13,000 170 2,500 13,000 170 2,500 13,000 170 2,500
Calcium, Dissolved 7440-70-2 - - 116,000 Hg/L 13,000 170 2,500 13,000 170 2,500 13,000 170 2,500
Chromium 7440-47-3 N 10.95 100 85 Hg/L 0.8/ J,B,p 0.554 1 0.8/ J,B,p 0.554 1 0.6/ J,B,p 0.554 1
Chromium, Dissolved 7440-47-3 10.95 85 Hg/L <2|U 0.554 2 0.6|J 0.554 2 0.8|J 0.554 2
Iron 7439-89-6 N 1,095 - 300 Hg/L 190 2.95 100 180 2.95 100 170 2.95 100
Iron, Dissolved 7439-89-6 1,095 300 Hg/L 37(J 2.95 100 38[J 2.95 100 36[J 2.95 100
Lead 7439-92-1 - - 15 25 Hg/L 0.6/ J,B,p 0.281 1 0.9| J,B,p 0.281 1 0.9| J,B,p 0.281 1
Magnesium 7439-95-4 - - - 82,000 Hg/L 5,700 57.4 500 5,400 57.4 500 5,300 57.4 500
Magnesium, Dissolved 7439-95-4 - - 82,000 Hg/L 5,600 57.4 500 5,500 57.4 500 5,400 57.4 500
Manganese 7439-96-5 N 73 - 120 Hg/L 27 3.16 10 30 3.16 10 24 3.16 10
Manganese, Dissolved 7439-96-5 73 120 Hg/L 10! 3.16 10 79(J 3.16 10 4.3|J 3.16 10
Nickel 7440-02-0 N 73 - 52 Hg/L 0.96(J 0.41 1 0.8|J 0.41 1 0.8|J 0.41 1
Nickel, Dissolved 7440-02-0 73 52 Hg/L 1.1(J 0.41 2 1|3 0.41 2 0.8|J 0.41 2
Potassium 7440-09-7 - - - 53,000 Hg/L 1,800 59.7 200 1,900 59.7 200 1,800 59.7 200
Potassium, Dissolved 7440-09-7 - 53,000 Hg/L 1,600 59.7 200 1,600 59.7 200 1,700 59.7 200
Sodium 7440-23-5 - - - 680,000 Hg/L 5,100( ,J,s 76.9 500 5,100( ,J,s 76.9 500 5,000( ,J,s 76.9 500
Sodium, Dissolved 7440-23-5 - 680,000 Ho/L 5,100 76.9 500 5,100 76.9 500 5,000 76.9 500
Thallium 7440-28-0 N 0.256 2 0.8 Ho/L <1| U 0.208 1 0.3}{J 0.208 1 0.24(J 0.208 1
Zinc 7440-66-6 N 1,095 - 120 Ho/L 5.5|J 4.55 20 <20| U 4.55 20 <20| U 4.55 20
[TCL SVOCs (ug/L) Mg/l
Bis(2-ethylhexyl)phthalate 117-81-7 C 4.78 - 16 Hg/L 0.34|J,B,z 0.149 5 0.31|J,B,z 0.149 5 0.33|J,B,z 0.149 5
Butylbenzylphthalate 85-68-7 N 730 - 19 Hg/L 0.11|J,B,z 0.015 5 0.11|J,B,z 0.015 5 0.11|J,B,z 0.015 5
Diethylphthalate 84-66-2 N 2,920 - 210 Hg/L 0.11| J,B,z 0.074 5 <5| U 0.074 5 <5| U 0.074 5
SVOC TICs (ug/L) ug/C
(M) 1-Eicosanol 629969 - - - - Hg/L 0.91| E,NJ;t 0 1 0.89| E,NJ;t 0 1 0.78| E,NJ;t 0 1
(2)-9-Octadecenamide 301-02-0 - - - - Hg/L NI NI 10.37| E,NJ,t 0 0.1
1-HEXACOSANOL 506-52-5 - - - - Hg/L NI NI NI
1-Hexadecanol 36653-82-4 - - - - Hg/L 0.51| E,NJ;t 0 0.01 NI NI
1,2-Benzenedicarboxylicacid, bis(2-methy 84-69-5 - - - - Hg/L 0.84| E,NJ,t 0 0.01 NI 0.52| E,NJ,t 0 0.01
1,2-Benzenedicarboxylic acid, butyl 2-me 17851-53-5 - -- - -- Hg/L NI 0.51| E,NJ,t 0 0.01 NI
2,4,6-Triallyloxy-1,3,5-triazine 101-37-1 - - - - Hg/L 1.63| E,NJt 0 0.1 1.2| ENNJt 0 0.1 NI
Docosane, 11-butyl- 629-97-0 - - - - Hg/L NI 0.49| E,NJ;t 0 0.01 NI
Eicosane 112-95-8 - - - - Hg/L 0.54| E,NJ,t 0 1000 NI NI
Erucylamide 112-84-5 -- -- -- -- pg/L 20.79| E,NJ,t 0 0.1 9.63| E,NJ,t 0 0.1 NI
Notes:
CAS = Chemical Abstracts Service :z Exceeded Adjusted T-RBC Laboratory Qualifiers
Hg/L = Microgram Per Liter U The compound was analyzed for but not detected. The reporting limit will be adjusted to reflect any dilution, and
TAL = Target Analyte List @= Exceeds MCL for soil, the percent moisture.
TCL = Target Compound List J Estimated value.
MDL = Method Detection Limit |:|= Concentration Exceeds BTAG Screening Level E  Concentration exceeded the upper level of the calibration range of the instrument for that specific analysis. For TICs, compound not
RL = Reporting Limit present in calibration standard, calculated using total peak areas ion chromatographs and response factor of 1.
NI = Not Identified Validation Qualifiers
LQ = Laboratory Qualifier B Not detected substantially above the level reported in laboratory or field blanks.
VQ = Validation Qualifier N  Tentative Identification. Consider present. Special methods may be needed to confirm its presence or absence
r = Reason Code in future sampling efforts.
SVOC = Semivolatile Organic Compound J Analyte present. Reported value may not be accurate or precise.
TIC = Tentatively Identified Compound Reason Codes
RBC = USEPA Region Ill Risk-Based Concentration GC/MS Organics
(RBC) values from the October 31, 2006, t Tentatively identified Compound
RBC Table and October 10, 2006, Alternate RBC Table z Method blank and/or storage blank contamination

Adjusted RBCs = a Hazard Quotient (HQ) of 0.1 applied to non-carcinogens GC and HPLC Organics
C = Carcinogenic per EPA RBC Table (October 2006) z Method blank and/or storage blank contamination
N = Noncarcinogenic per EPA RBC Table (October 2006) Inorganics and Conventionals
MCL = Maximum Contaminant Level p Preparation blank contamination
BTAG = Biological Technical Assistance Group Screening Level, 2004 s Serial dilution failure
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Table 4-6

HHRS COPC Selection (Surface Soil) for SWMU 13

SSP Report
Radford Army Ammunition Plant, Radford, VA
COPC Rationale for
Minimum Maximum Location of Maximum Detection Range of Concentration Adjusted RBC Adjusted RBC Flag Selection or
CAS # Chemical Concentration Concentration Units Concentration Frequency | Detection Limits |Used for Screening| C/N Residential Industrial (Y/IN) Deletion
TAL Metals (mg/kg)
7429905 Aluminum 6,630 19,800 mg/kg 13SB11A 6/6 1.83-1.83 19,800 - - - Y NSV
7440360 Antimony 0.07 11 mg/kg 13SB12A 5/6 0.0518 - 0.0518 1.1 N 3 40.9 N BSL
7440382 Arsenic 1.6 2.6 mg/kg 13SB9A 6/6 0.0232 - 0.0232 3 C 0.43 1.91 Y ARES/IND
7440393 Barium 78 177 mg/kg 13SB9A 6/6 0.106 - 0.106 177 N 1,564 20,440 N BSL
7440417 Beryllium 0.66 1.15 mg/kg 13SB9A 5/6 0.0333-0.167 1.15 N 16 204 N BSL
7440439 Cadmium 0.91 23 mg/kg 13SB9A 6/6 0.182-0.182 23 N 3.91 51 N BSL
7440702 Calcium 1,980 12,400 mg/kg 13SB12A 6/6 16.6 - 16.6 12,400 - Nutrient Nutrient N Nutrient
7440473 Chromium!!! 18 38 mg/kg 13SB11A 6/6 0.912-0.912 38 N 23.5 307 Y ARES
7440484 Cobalt 5.1 13 mg/kg 13SB11A 6/6 0.208 - 0.208 13 - - - Y NSV
7440508 Copper 13 45 mg/kg 13SB12A 6/6 0.368 - 0.368 45 N 313 4,088 N BSL
7439896 Iron 14,800 36,200 mg/kg 13SB9A 6/6 21.2-42.4 36,200 N 2,346 30,660 Y ARES/IND
7439921 Lead? 111 8,620 mg/kg 13SB8A 6/6 0.545-21.8 8,620 - 400 750 Y ARES/IND
7439954 Magnesium 3,240 5,330 mg/kg 13SB12A 6/6 3.21-3.21 5,330 - Nutrient Nutrient N Nutrient
7439965 Manganese 301 1,315 mg/kg 13SB9A 6/6 0.264-1.32 1,315 N 156 2,044 Y ARES
7439976 Mercurym 0.02 0.05 mg/kg 13SB11A 6/6 0.0077 - 0.0077 0.05 - 0.8 10 N BSL
7440020 Nickel 8.3 18.00 mg/kg 13SB9A 6/6 0.0356 - 0.0356 18 N 156.43 2,044 N BSL
7440097 Potassium 1,050 2,680 mg/kg 13SB11A 6/6 5-5 2,680 - Nutrient Nutrient N Nutrient
7782492 Selenium 0.32 0.89 mg/kg 13SB9A 6/6 0.0502 - 0.0502 0.89 N 39 511 N BSL
7440224 Silver 0.06 0.14 mg/kg 13SB8A 6/6 0.0044 - 0.0044 0.14 N 39 511 N BSL
7440235 Sodium 36 102 mg/kg 13SB12A 6/6 18.1-18.1 102 - Nutrient Nutrient N Nutrient
7440280 Thallium 0.13 0.87 mg/kg 13SB9A 6/6 0.027 - 0.027 0.87 N 0.55 7.15 Y ARES
7440622 Vanadium 14 36 mg/kg 13SB9A 6/6 0.207 - 0.207 36 N 7.82 102 Y ARES
7440666 Zinc 214 990 mg/kg 13SB9A 6/6 2.59-12.9 990 N 2,346 30,660 N BSL
TCL VOCs (pg/kg)
120821 1,2,4-Trichlorobenzene 9.6E-01 9.6E-01 Ho/kg 13SB10A 1/6 0.492 - 0.574 9.6E-01 N 7.8E+04 1.0E+06 N BSL
78933 2-Butanone 2.6E+01 4.5E+01 Ho/kg 13SB11A 6/6 6-7 4.5E+01 N 4.7E+06 6.1E+07 N BSL
67641 Acetone 4.9E+01 3.2E+02 Ho/kg 13SB10A 6/6 6-7 3.2E+02 N 7.0E+06 9.2E+07 N BSL
71432 Benzene 9.1E-01 9.1E-01 Ho/kg 13SB11A 1/6 0.632 - 0.738 9.1E-01 C 1.2E+04 5.2E+04 N BSL
108883 Toluene 6.6E-01 3.5E+00 Ho/kg 13SB10A 5/6 0.557 - 0.65 3.5E+00 N 6.3E+05 8.2E+06 N BSL
79016 Trichloroethene 9.6E+00 9.6E+00 Ho/kg 13SB11A 1/6 0.812 - 0.948 9.6E+00 C 1.6E+03 7.2E+03 N BSL
VOC TICs (ug/kg)
66251 Hexanal 1.3E+01 3.5E+02 Ho/kg 13SB10A 2/6 0-0 3.5E+02 - - - Y NSV
TCL SVOCs (ug/kg)
91576 2-Methylnaphthalene 4.0E+00 2.2E+01 Ha/kg 13SB8A 3/6 3.29-3.84 2.2E+01 N 3.1E+04 4.1E+05 N BSL
121142 2,4-Dinitrotoluene 3.5E+01 7.1E+02 Ho/kg 13SB12A 3/6 3.78-4.41 7.1E+02 N 1.6E+04 2.0E+05 N BSL
606202 2,6-Dinitrotoluene 2.1E+02 2.1E+02 Ha/kg 13SB12A 1/6 33.2-38.8 2.1E+02 N 7.8E+03 1.0E+05 N BSL
- Dinitrotoluene Mix 3.5E+01 9.2E+02 Ho/kg 13SB12A 2/6 0-0 9.2E+02 C 9.4E+02 4.2E+03 N BSL
59507 4-Chloro-3-Methylphenol 9.0E+00 1.9E+01 Ho/kg 13SB7A 5/6 6.25-7.29 1.9E+01 - - - Y NSV
83329 Acenaphthene 8.0E+00 1.9E+01 Ho/kg 13SB8A 4/6 2.06 - 2.41 1.9E+01 N 4.7E+05 6.1E+06 N BSL
208968 Acenaphthylene[‘" 2.0E+00 5.0E+00 Ho/kg 13SB9A 4/6 18-21 5.0E+00 N 2.3E+05 3.1E+06 N BSL
120127 Anthracene 1.5E+01 3.7E+01 Ho/kg 13SB8A 4/6 5.54 - 6.47 3.7E+01 N 2.3E+06 3.1E+07 N BSL
56553 Benzo(a)anthracene 5.1E+01 1.7E+02 Ho/kg 13SB9A 4/6 16 - 186 1.7E+02 C 2.2E+02 3.9E+03 N BSL
50328 Benzo(a)pyrene 1.8E+01 1.3E+02 ug/kg 13SB9A 5/6 6.85 - 7.99 1.3E+02 C 2.2E+01 3.9E+02 Y ARES
205992 Benzo(b)fluoranthene 1.3E+01 2.1E+02 Ho/kg 13SB9A 6/6 11.7-13.7 2.1E+02 C 2.2E+02 3.9E+03 N BSL
191242 Benzo(g,h,i)perylene! 1.1E+01 7.2E+01 ug/kg 13SB8A 5/6 105-12.2 7.2E+01 N 2.3E+05 3.1E+06 N BSL
207089 Benzo(k)fluoranthene 2.8E+01 8.9E+01 Ho/kg 13SB9A 4/6 16.1-18.8 8.9E+01 C 2.2E+03 3.9E+04 N BSL
117817 Bis(2-ethylhexyl)phthalate 1.9E+01 45E+02 ug/kg 13SB10A 6/6 2.48-2.9 4.5E+02 C 4.6E+04 2.0E+05 N BSL
85687 Butylbenzylphthalate 6.0E+00 3.8E+01 Ha/kg 13SB10A 3/6 5.38-6.27 3.8E+01 N 1.6E+06 2.0E+07 N BSL
86748 Carbazole 2.1E+01 2.1E+01 Ho/kg 13SB9A 1/6 7.32-854 2.1E+01 C 3.2E+04 1.4E+05 N BSL
218019 Chrysene 2.4E+01 1.9E+02 Ho/kg 13SB9A 5/6 12.2-143 1.9E+02 C 2.2E+04 3.9E+05 N BSL
53703 Dibenz(a,h)anthracene 1.6E+01 1.8E+01 Ho/kg 13SB8A 2/6 7.08 - 8.26 1.8E+01 C 2.2E+01 3.9E+02 N BSL
132649 Dibenzofuran 6.0E+00 1.3E+01 Ho/kg 13SB8A 2/6 3.79-4.42 1.3E+01 - - - Y NSV
84662 Diethylphthalate 9.0E+00 9.5E+02 Ho/kg 13SB12A 6/6 2.28 - 2.66 9.5E+02 N 6.3E+06 8.2E+07 N BSL
131113 Dimethylphthalate 1.0E+01 1.4E+02 Ha/kg 13SB10A 2/6 3.97-4.63 1.4E+02 - - - Y NSV
84742 Di-n-butylphthalate 6.2E+01 6.8E+02 13SB12A 6/6 4.58 - 5.35 6.8E+02 N 7.8E+05 1.0E+07 N BSL
206440 Fluoranthene 9.0E+00 3.7E+02 Ho/kg 13SB8A 6/6 2.82-3.29 3.7E+02 N 3.1E+05 4.1E+06 N BSL
91203 Naphthalene 4.0E+00 1.0E+01 Ho/kg 13SB8A 2/6 3.3-3.85 1.0E+01 N 1.6E+05 2.0E+06 N BSL
85018 Phenanthrene! 4.0E+00 1.7E+02 Ho/kg 13SB10A 6/6 2.76-3.22 1.7E+02 N 2.3E+05 3.1E+06 N BSL
129000 Pyrene 6.0E+00 2.6E+02 Ho/kg 13SB8A 6/6 1.78-2.07 2.6E+02 N 2.3E+05 3.1E+06 N BSL
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Table 4-6

HHRS COPC Selection (Surface Soil) for SWMU 13

SSP Report
Radford Army Ammunition Plant, Radford, VA
COPC Rationale for
Minimum Maximum Location of Maximum Detection Range of Concentration Adjusted RBC Adjusted RBC Flag Selection or
CAS # Chemical Concentration Concentration Units Concentration Frequency | Detection Limits [Used for Screening| C/N Residential Industrial (YIN) Deletion
SVOC TICs (ng/kg)
15594908 1-Heneicosanol 2.2E+02 2.2E+02 Ho/kg 13SB11A 1/6 0-0 2.2E+02 - - - Y NSV
101371 2,4,6-Triallyloxy-1,3,5-triazine 5.0E+01 6.0E+01 Ho/kg 13SB9A 2/6 0-0 6.0E+01 - - - Y NSV
1000194624 |[4,4,6a,6b,8a,11,11,14b-Octamethyl-1,4,4a 7.1E+02 7.1E+02 Ho/kg 13SB10A 1/6 0-0 7.1E+02 - - - Y NSV
0118967 Benzene, 2-methyl-1,3,5-trinitro- 2.8E+02 3.5E+02 Ho/kg 13SB12A 2/6 0-0 3.5E+02 - - - Y NSV
119755 Benzeneamine, 2-nitro-N-phenyl- 2.8E+02 2.8E+02 Ho/kg 13SB12A 1/6 0-0 2.8E+02 - - - Y NSV
123955 Butyl Ester Octadecanioc 1.3E+02 1.3E+02 Ho/kg 13SB11A 1/6 0-0 1.3E+02 - - - Y NSV
57885 Cholesterol 1.2E+02 4.7E+02 Ho/kg 13SB10A 2/6 0-0 4.7TE+02 - - - Y NSV
112845 Erucylamide 1.4E+02 5.7E+02 Ho/kg 13SB9A 6/6 0-0 5.7E+02 - - - Y NSV
2136712 |Ethanol, 2-(hexadecyloxy)- 3.9E+02 3.9E+02 ug/kg 13SB11A 1/6 0-0 3.9E+02 - - - Y NSV
83476 .Gamma.-sitosterol 1.6E+02 2.4E+03 Ho/kg 13SB10A 4/6 0-0 2.4E+03 - - - Y NSV
1058613 Stigmast-4-en-3-one 1.4E+02 2.4E+02 Ho/kg 13SB8A 2/6 0-0 2.4E+02 - - - Y NSV
1000214207 |Stigmasterol, 22,23-dihydro- 1.6E+02 1.6E+02 Ho/kg 13SB9A 1/6 0-0 1.6E+02 - - - Y NSV
127220 Taraxerol 2.9E+02 2.9E+02 Ho/kg 13SB8A 1/6 0-0 2.9E+02 - - - Y NSV
102761 Triacetin 1.4E+02 1.4E+02 Ho/kg 13SB12A 1/6 0-0 1.4E+02 - - - Y NSV
611927 Urea, N,N'-dimethyl-N,N"-diphenyl- 4.8E+01 9.1E+02 ug/kg 13SB12A 2/6 0-0 9.1E+02 - - - Y NSV
10191410 Vitamin E 1.6E+02 6.0E+02 Ho/kg 13SB10A 2/6 0-0 6.0E+02 - - - Y NSV
PAHSs (ug/kg)
83329 Acenaphthene 1.4E+01 1.7E+01 Ho/kg 13SB9A 2/6 11.3-13.2 1.7E+01 N 4.7E+05 6.1E+06 N BSL
120127 Anthracene 6.6E+00 3.8E+01 Ho/kg 13SB10A 4/6 0.84-0.98 3.8E+01 N 2.3E+06 3.1E+07 N BSL
56553 Benzo(a)anthracene 2.1E+00 1.4E+02 Ho/kg 13SB10A 6/6 0.96 - 1.12 1.4E+02 C 2.2E+02 3.9E+03 N BSL
50328 Benzo(a)pyrene 6.5E+00 1.9E+02 Ho/kg 13SB10A 5/6 12-14 1.9E+02 C 2.2E+01 3.9E+02 Y ARES
205992 Benzo(b)fluoranthene 4.9E+00 1.4E+02 Ho/kg 13SB10A 5/6 1.56 -1.82 1.4E+02 C 2.2E+02 3.9E+03 N BSL
191242 Benzo(g,h,i)perylene! 8.2E+01 3.9E+02 ug/kg 13SB9A 416 15-17.5 3.9E+02 N 2.3E+05 3.1E+06 N BSL
207089 Benzo(k)fluoranthene 2.0E+01 8.0E+01 Ho/kg 13SB10A 4/6 12-14 8.0E+01 C 2.2E+03 3.9E+04 N BSL
218019 Chrysene 2.4E+00 1.5E+02 Ho/kg 13SB10A 6/6 1.44-1.68 1.5E+02 C 2.2E+04 3.9E+05 N BSL
53703 Dibenz(a,h)anthracene 2.3E+00 5.2E+00 Ho/kg 13SB10A 2/6 1.68 - 1.96 5.2E+00 [} 2.2E+01 3.9E+02 N BSL
206440 Fluoranthene 5.0E+00 4.7E+02 Ho/kg 13SB10A 6/6 2.04-2.38 4.7TE+02 N 3.1E+05 4.1E+06 N BSL
86737 Fluorene 5.9E+00 1.7E+01 Ho/kg 13SB10A 2/6 1.56 -1.82 1.7E+01 N 3.1E+05 4.1E+06 N BSL
193395 Indeno(1,2,3-cd)pyrene 5.9E+00 1.3E+02 Ha/kg 13SB10A 5/6 0.84 - 0.98 1.3E+02 C 2.2E+02 3.9E+03 N BSL
85018 Phenanthrene! 2.1E+00 2.1E+02 Ho/kg 13SB10A 6/6 0.72-0.84 2.1E+02 N 2.3E+05 3.1E+06 N BSL
129000 Pyrene 3.6E+00 3.2E+02 Ho/kg 13SB10A 6/6 1.08-1.26 3.2E+02 N 2.3E+05 3.1E+06 N BSL
Explosives (mg/kg)
121142 2,4-Dinitrotoluene 3.9E-01 3.9E-01 mg/kg 13SB12A 1/6 0.142 - 0.142 3.9E-01 N 1.6E+01 2.0E+02 N BSL
- Dinitrotoluene Mix 3.9E-01 3.9E-01 mg/kg 13SB12A 1/6 0-0 3.9E-01 C 9.4E-01 4.2E+00 N BSL
118967 2,4,6-Trinitrotoluene 2.7E-01 4.3E-01 mg/kg 13SB11A 2/6 0.167 - 0.167 4.3E-01 C 3.9E+00 5.1E+01 N BSL
Nitroglycerin/PETN (mg/kg)
55630 Nitroglycerin 4.5E-01 8.5E+00 mg/kg 13SB12A 3/6 0.195 - 0.276 8.5E+00 N 1.3E+02 1.7E+03 N BSL
Cyanide (mg/kg)
57125 Cyanide 7.0E-02 3.1E-01 mg/kg 13SB9A 6/6 0.0356 - 0.0356 3.1E-01 N 1.6E+02 2.0E+03 N BSL
Dioxins/Furans (mg/g)
1746016 |Total 2,3,7,8-TCDD Equivalents - - mg/kg 13SB9A 11 - 2.1E-06 C 4.6E-06 1.9E-05 N BSL
Notes:

CAS = Chemical Abstracts Service
COPC = Chemical of Potential Concern
mg/kg = Milligram Per Kilogram

Hg/kg = Microgram Per Kilogram

TAL = Target Analyte List

TCL = Target Compound List

VOC = Volatile Organic Compound
SVOC = Semivolatile Organic Compound
PAH = Polynuclear Aromatic Hydrocarbon
TIC = Tentatively Identified Compound

[1]
2]

& "

]
]
]
1

[4]

= Chromium VI RBC value was used
= Lead criteria are Action Levels; see USEPA Region Il guidance
Mercuric chloride soil RBC value used

= RBC value for pyrene was used for these compounds

RBC = USEPA Region Ill Risk-Based Concentration
(RBC) values from the October 31, 2006,
RBC Table and October 10, 2006, Alternate RBC Table
Adjusted RBCs = a Hazard Quotient (HQ) of 0.1 applied to non-carcinogens
C = Carcinogenic per EPA RBC Table (October 2006)
N = Noncarcinogenic per EPA RBC Table (October 2006)

ARES = Above Residential RBC
ARES/IND = Above Residential RBC/Industrial RBC

BSL = Below Residential/Industrial RBC Screening Levels
NSV = No Screening Value Available
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HHRS COPC Selection (Total Soil) for SWMU 13
SSP Report

Radford Army Ammunition Plant, Radford, VA

Concentration Rationale for
Minimum Maximum Location of Maximum Detection Range of Used for Adjusted RBC Adjusted RBC COoPC Selection or
CAS # Chemical Concentration Concentration Units Concentration Frequency Detection Limits Screening C/N Residential Industrial Flag (Y/N) Deletion
TAL Metals (mg/kg)
7429905 Aluminum 4,250 21,400 mg/kg 13SB7C 17/17 1.83-1.83 21,400 - - - Y NSV
7440360 Antimony 0.07 4.7 mg/kg 13SB11B 13/17 0.0518 - 0.0518 4.7 N 3 40.9 Y ARES
7440382 Arsenic 0.12 4.7 mg/kg 13SB11C 17/17 0.0232 - 0.0232 5 [} 0.43 191 Y ARES/IND
7440393 Barium 29 211 mg/kg 13sB11C 17/17 0.106 - 0.106 211 N 1,564 20,440 N BSL
7440417 Beryllium 0.65 1.30 mg/kg 13SB7C 11/17 0.0333 - 0.167 1.30 N 16 204 N BSL
7440439 Cadmium 0.72 2.7 mg/kg 13sB11C 17/17 0.182 - 0.182 27 N 3.91 51 N BSL
7440702 Calcium 1,300 12,400 mg/kg 13SB12A 17/17 16.6 - 16.6 12,400 - Nutrient Nutrient N Nutrient
7440473 Chromium®™ 11 39 mg/kg 13sB11C 17/17 0.912 - 0.912 39 N 235 307 Y ARES
7440484 Cobalt 3.90 16 mg/kg 13sB11C 17/17 0.208 - 0.208 16 - - - Y NSV
7440508 Copper 2.50 98 mg/kg 13SB11B 17/17 0.368-1.84 98 N 313 4,088 N BSL
7439896 Iron 5,330 48,600 mg/kg 13SB11C 17/17 4.24-42.4 48,600 N 2,346 30,660 Y ARES/IND
7439921 Lead? 12.00 26,500 mg/kg 13SB11B 17/17 0.0218 - 109 26,500 -- 400 750 Y ARES/IND
7439954 Magnesium 1,210 5,330 mg/kg 13SB12A 17/17 3.21-321 5,330 - Nutrient Nutrient N Nutrient
7439965 Manganese 59 1,700 mg/kg 13sSB11C 1717 0.264 - 6.6 1,700 N 156 2,044 Y ARES
7439976 Mercurym 0.01 0.13 mg/kg 13sB12C 16/17 0.0077 - 0.0077 0.13 - 0.8 10 N BSL
7440020 Nickel 3.80 21.00 mg/kg 13sB11C 17/17 0.0356 - 0.0356 21 N 156 2,044 N BSL
7440097 Potassium 548 2,680 mg/kg 13SB11A 17/17 5-5 2,680 - Nutrient Nutrient N Nutrient
7782492 Selenium 0.23 1.5 mg/kg 13sB11C 17/17 0.0502 - 0.0502 15 N 39.11 511 N BSL
7440224 Silver 0.02 0.45 mg/kg 13sB8B 17/17 0.0044 - 0.0044 0.45 N 39.11 511 N BSL
7440235 Sodium 36 170 mg/kg 13SB12B - DUP AVG 17/17 18.1-18.1 170 -- Nutrient Nutrient N Nutrient
7440280 Thallium 0.05 0.87 mg/kg 13SB9A 17/17 0.027 - 0.027 0.87 N 0.55 7.15 Y ARES
7440622 Vanadium 11 36 mg/kg 13SB7C 1717 0.207 - 0.207 36 N 7.82 102 Y ARES
7440666 Zinc 46 1,070 mg/kg 13sSB11C 17/17 0.517-12.9 1,070 N 2,346 30,660 N BSL
TCL VOCs (ug/kg)
120821 1,2,4-Trichlorobenzene 9.6E-01 9.6E-01 Ho/kg 13SB10A 117 0.451 - 0.656 9.6E-01 N 7.8E+04 1.0E+06 N BSL
78933 2-Butanone 2.4E+01 4.0E+02 Ha/kg 13SB9B 16/17 55-8 4.0E+02 N 4.7E+06 6.1E+07 N BSL
67641 Acetone 3.1E+01 3.2E+02 Ho/kg 13SB10A 17/17 55-8 3.2E+02 N 7.0E+06 9.2E+07 N BSL
71432 Benzene 6.9E-01 1.5E+00 Ha/kg 13SB11B 4/17 0.58 - 0.843 1.5E+00 [} 1.2E+04 5.2E+04 N BSL
156592 cis-1,2-Dichloroethene 1.9E+00 4.2E+00 Ho/kg 13SB11C 2117 0.781-1.14 4.2E+00 N 7.8E+04 1.0E+06 N BSL
75092 Methylene chloride 4.1E+00 1.1E+01 Ha/kg 13SB10A 16/17 3.09-45 1.1E+01 [} 8.5E+04 3.8E+05 N BSL
108883 Toluene 6.6E-01 3.5E+00 Ho/kg 13SB10A 8/17 0.51-0.742 3.5E+00 N 6.3E+05 8.2E+06 N BSL
79016 Trichloroethene 9.6E+00 5.7E+01 Ha/kg 13sSB11C 3/17 0.745-1.08 5.7E+01 [} 1.6E+03 7.2E+03 N BSL
VOC TICs (ug/kg)
60297 Ethyl Ether 2.8E+01 2.8E+01 Ha/kg 13sB12C 117 0-0 2.8E+01 N 1.6E+06 2.0E+07 N BSL
66251 Hexanal 4.7E+00 3.5E+02 Ho/kg 13SB10A 6/17 0-0 3.5E+02 - - - Y NSV
TCL SVOCs (ug/kg)
91576 2-Methylnaphthalene 4.0E+00 2.2E+01 Ho/kg 13SB8A 4/17 3.01-4.38 2.2E+01 N 3.1E+04 4.1E+05 N BSL
121142 2,4-Dinitrotoluene 3.5E+01 1.1E+03 Ha/kg 13SB12B - DUP AVG 7117 3.47 -5.04 1.1E+03 N 1.6E+04 2.0E+05 N BSL
606202 2,6-Dinitrotoluene 3.2E+01 2.1E+02 Ho/kg 13SB12A 3/17 30.5-443 2.1E+02 N 7.8E+03 1.0E+05 N BSL
- Dinitrotoluene Mix 3.5E+01 1.2E+03 Ha/kg 13SB12B - DUP AVG 5/17 0-0 1.2E+03 [} 9.4E+02 4.2E+03 Y ARES
59507 4-Chloro-3-Methylphenol 8.0E+00 2.4E+01 Ho/kg 13SB8B 11/17 5.73-8.34 2.4E+01 - - - Y NSV
83329 Acenaphthene 3.0E+00 1.9E+01 Ha/kg 13SB8A 6/17 1.89-2.75 1.9E+01 N 4.7E+05 6.1E+06 N BSL
208968  |Acenaphthylene™ 2.0E+00 6.0E+00 ug/kg 13SB10B 7n7 1.65-2.4 6.0E+00 N 2.3E+05 3.1E+06 N BSL
120127 Anthracene 1.5E+01 3.7E+01 Ha/kg 13SB8A 6/17 5.08 - 7.39 3.7E+01 N 2.3E+06 3.1E+07 N BSL
56553 Benzo(a)anthracene 2.2E+01 1.7E+02 Ho/kg 13SB9A 8/17 1.86 - 186 1.7E+02 C 2.2E+02 3.9E+03 N BSL
50328 Benzo(a)pyrene 7.0E+00 1.3E+02 Ha/kg 13SB9A 13/17 4.72-9.14 1.3E+02 [} 2.2E+01 3.9E+02 Y ARES
205992 Benzo(b)fluoranthene 1.3E+01 2.1E+02 Ho/kg 13SB9A 14/17 10.7-15.6 2.1E+02 C 2.2E+02 3.9E+03 N BSL
191242 Benzo(g,h,i)perylene 1.1E+01 7.2E+01 ug/kg 13SB8A 10/17 9.59-14 7.2E401 N 2.3E+05 3.1E+06 N BSL
207089 Benzo(k)fluoranthene 2.2E+01 8.9E+01 Ho/kg 13SB9A 717 14.7-21.4 8.9E+01 C 2.2E+03 3.9E+04 N BSL
117817 Bis(2-ethylhexyl)phthalate 1.5E+01 1.0E+03 Ha/kg 13sB12C 1717 2.28-331 1.0E+03 [} 4.6E+04 2.0E+05 N BSL
85687 Butylbenzylphthalate 6.0E+00 4.0E+01 Ho/kg 13sSB11C 717 4.93-7.17 4.0E+01 N 1.6E+06 2.0E+07 N BSL
86748 Carbazole 2.1E+01 2.1E+01 Ha/kg 13SB9A 117 6.71-9.76 2.1E+01 [} 3.2E+04 1.4E+05 N BSL
218019 Chrysene 1.6E+01 1.9E+02 Ho/kg 13SB9A 12/17 11.2-16.3 1.9E+02 [} 2.2E+04 3.9E+05 N BSL
53703 Dibenz(a,h)anthracene 1.3E+01 1.8E+01 Ha/kg 13SB8A 4/17 6.49-9.44 1.8E+01 [} 2.2E+01 3.9E+02 N BSL
132649 Dibenzofuran 6.0E+00 1.3E+01 Ho/kg 13SB8A 2117 3.48 - 5.06 1.3E+01 - - - Y NSV
84662 Diethylphthalate 3.0E+00 2.3E+03 Ha/kg 13SB12B - DUP AVG 1717 2.09-5.32 2.3E+03 N 6.3E+06 8.2E+07 N BSL
131113 Dimethylphthalate 1.0E+01 5.5E+02 Ho/kg 13SB11B 4/17 3.64-53 5.5E+02 - - - Y NSV
84742 Di-n-butylphthalate 6.2E+01 1.6E+03 Ha/kg 13SB12B - DUP AVG 1717 4.2-10.7 1.6E+03 N 7.8E+05 1.0E+07 N BSL
206440 Fluoranthene 9.0E+00 3.7E+02 Ho/kg 13SB8A 14/17 2.59-3.76 3.7E+02 N 3.1E+05 4.1E+06 N BSL
86737 Fluorene 4.0E+00 2.0E+01 Ho/kg 13SB8A 6/17 1.85-2.69 2.0E+01 N 3.1E+05 4.1E+06 N BSL
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Table 4-7
HHRS COPC Selection (Total Soil) for SWMU 13

SSP Report
Radford Army Ammunition Plant, Radford, VA
Concentration Rationale for
Minimum Maximum Location of Maximum Detection Range of Used for Adjusted RBC Adjusted RBC COPC Selection or

CAS # Chemical Concentration Concentration Units Concentration Frequency Detection Limits Screening CIN Residential Industrial Flag (Y/N) Deletion

193395 Indeno(1,2,3-cd)pyrene 5.0E+00 7.3E+01 Ha/kg 13SB8A 12/17 4.31-6.27 7.3E+01 C 2.2E+02 3.9E+03 N BSL

91203 Naphthalene 4.0E+00 1.5E+01 Ho/kg 13sB12C 3/17 3.03-4.4 1.5E+01 N 1.6E+05 2.0E+06 N BSL

86306 N-Nitrosodiphenylamine 2.1E+01 9.5E+02 Ha/kg 13SB11B 8/17 5.23-7.6 9.5E+02 [} 1.3E+05 5.8E+05 N BSL

85018 Phenanthrene® 4.0E+00 1.7E+02 Ho/kg 13SB10A 14/17 2.53-3.68 1.7E+02 N 2.3E+05 3.1E+06 N BSL

129000 Pyrene 3.0E+00 2.6E+02 Ha/kg 13SB8A 15/17 1.63-2.37 2.6E+02 N 2.3E+05 3.1E+06 N BSL

SVOC TICs (ug/kg)

301020 (2)-9-Octadecenamide 8.3E+01 1.2E+02 Ha/kg 13SB12A 2017 0-0 1.2E+02 -- -- - Y NSV
15594908  |1-Heneicosanol 2.2E+02 2.2E+02 Ho/kg 13SB11A 117 0-0 2.2E+02 - - - Y NSV
72101190 |1,1-Biphenyl, (1,1-dimethylethoxy)- 3.6E+02 3.6E+02 ug/kg 13SB12C 117 0-0 3.6E+02 - = - Y NSV
69009901 |1,1-Biphenyl, bis(1-methylethyl)- 6.6E+01 6.6E+01 uglkg | 13SB12B - DUP AVG 1/17 0-0 6.6E+01 - - - Y NSV

84695 1,2-Benzenedicarboxylicacid, bis(2-methy 1.2E+02 6.7E+02 Ha/kg 13SB9A 1117 0-0 6.7E+02 -- -- - Y NSV
17851535 |1,2-Benzenedicarboxylic acid, butyl 2-me 4.7E+01 5.3E+02 Ho/kg 13SB10A 5/17 0-0 5.3E+02 - - - Y NSV

84640 1,2-Benzenedicarboxylic acid, butyl cycl 3.1E+02 3.1E+02 Ha/kg 13sB11C 117 0-0 3.1E+02 -- -- - Y NSV

149575 2-Ethyl-hexanoic Acid 1.6E+02 1.6E+02 Ho/kg 13SB12B - DUP AVG 117 0-0 1.6E+02 - - - Y NSV

101371 2,4,6-Triallyloxy-1,3,5-triazine 3.6E+01 1.5E+02 Ha/kg 13SB10B 6/17 0-0 1.5E+02 -- -- - Y NSV

1000194624 |4,4,6a,6b,8a,11,11,14b-Octamethyl-1,4,4a 7.1E+02 7.1E+02 Ho/kg 13SB10A 117 0-0 7.1E+02 - - - Y NSV

207841 7H-Dibenzo (a,g) carbazole 2.8E+02 2.8E+02 Ha/kg 13SB12B - DUP AVG 117 0-0 2.8E+02 -- -- - Y NSV

112798 9-Octadecenoic acid, (E)- 7.4E+01 7.4E+01 Ho/kg 13SB8B 117 0-0 7.4E+01 - - - Y NSV
0118967 Benzene, 2-methyl-1,3,5-trinitro- 2.1E+02 3.5E+02 Ha/kg 13SB12A 3/17 0-0 3.5E+02 -- -- - Y NSV

119755 Benzeneamine, 2-nitro-N-phenyl- 7.1E+01 7.5E+02 Ho/kg 13SB12B - DUP AVG 5/17 0-0 7.5E+02 - - - Y NSV

142165 Bis(2-ethylhexyl)maleate 1.2E+02 1.4E+02 Ha/kg 13sB11C 2017 0-0 1.4E+02 -- -- - Y NSV

123955 Butyl Ester Octadecanioc 1.3E+02 1.3E+02 Ho/kg 13SB11A 117 0-0 1.3E+02 - - - Y NSV

57885 Cholesterol 1.2E+02 4.7E+02 Ho/kg 13SB10A 2117 0-0 4.7E+02 -- -- - Y NSV

112845 Erucylamide 1.2E+02 9.0E+02 Ho/kg 13sB10B 13/17 0-0 9.0E+02 - - - Y NSV
2136712 Ethanol, 2-(hexadecyloxy)- 3.9E+02 3.9E+02 Ho/kg 13SB11A 117 0-0 3.9E+02 - - - Y NSV
24085652  |Ether, bis(p-tert-butylphenyl) 8.3E+02 8.3E+02 Ho/kg 13SB12C 117 0-0 8.3E+02 - - - Y NSV

83476 .Gamma.-sitosterol 7.6E+01 2.4E+03 Ho/kg 13SB10A 5/17 0-0 2.4E+03 - - - Y NSV

630024 Octacosane 1.8E+02 1.8E+02 Ho/kg 13SB12B - DUP AVG 117 0-0 1.8E+02 - - - Y NSV
1058613 Stigmast-4-en-3-one 1.4E+02 2.4E+02 Ho/kg 13SB8A 2117 0-0 2.4E+02 - - - Y NSV

1000214207 |Stigmasterol, 22,23-dihydro- 1.6E+02 1.6E+02 Ho/kg 13SB9A 117 0-0 1.6E+02 - - - Y NSV

127220 Taraxerol 2.9E+02 2.9E+02 Ho/kg 13SB8A 1/17 0-0 2.9E+02 -- -- - Y NSV

638584 Tetradecanamide 6.0E+01 6.0E+01 Ho/kg 13SB8B 117 0-0 6.0E+01 - - - Y NSV

102761 Triacetin 1.4E+02 1.2E+03 Ho/kg 13SB12B - DUP AVG 3/17 0-0 1.2E+03 -- -- - Y NSV

115866 Triphenyl Phosphate 1.1E+02 2.0E+02 Hg/kg 13SB12B - DUP AVG 2117 0-0 2.0E+02 - - - Y NSV

611927 Urea, N,N'-dimethyl-N,N'-diphenyl- 4.8E+01 9.1E+02 Ho/kg 13SB12A 317 0-0 9.1E+02 - - - Y NSV
10191410 |Vitamin E 1.6E+02 6.0E+02 Ho/kg 13SB10A 2117 0-0 6.0E+02 - - - Y NSV

PAHSs (ug/kg)

83329 Acenaphthene 1.4E+01 1.7E+01 Ho/kg 13SB9A 2117 103-15 1.7E+01 N 4.7E+05 6.1E+06 N BSL

120127 Anthracene 1.0E+00 3.8E+01 Ho/kg 13SB10A 11/17 0.77-1.12 3.8E+01 N 2.3E+06 3.1E+07 N BSL

56553 Benzo(a)anthracene 1.4E+00 1.4E+02 Ho/kg 13SB10A 16/17 0.88-1.28 1.4E+02 C 2.2E+02 3.9E+03 N BSL

50328 Benzo(a)pyrene 4.4E+00 1.9E+02 Ho/kg 13SB10A 11/17 11-16 1.9E+02 C 2.2E+01 3.9E+02 Y ARES

205992 Benzo(b)fluoranthene 3.8E+00 1.4E+02 Ho/kg 13SB10A 11/17 1.43-2.08 1.4E+02 C 2.2E+02 3.9E+03 N BSL

191242 Benzo(g,h,i)perylene® 1.5E+01 3.9E+02 ug/kg 13SBYA 10/17 13.8- 20 3.9E+02 N 2.3E+05 3.1E+06 N BSL

207089 Benzo(k)fluoranthene 4.5E+00 8.0E+01 Ho/kg 13SB10A 917 11-16 8.0E+01 C 2.2E+03 3.9E+04 N BSL

218019 Chrysene 1.7E+00 1.5E+02 Ha/kg 13SB10A 15/17 1.32-1.92 1.5E+02 [} 2.2E+04 3.9E+05 N BSL

53703 Dibenz(a,h)anthracene 2.3E+00 8.0E+00 Ho/kg 13SB10B 4/17 1.54-2.24 8.0E+00 C 2.2E+01 3.9E+02 N BSL

206440 Fluoranthene 3.3E+00 4.7E+02 Ha/kg 13SB10A 15/17 1.87-2.72 4.7E+02 N 3.1E+05 4.1E+06 N BSL

86737 Fluorene 5.9E+00 1.7E+01 Ho/kg 13SB10A 3/17 1.43-2.08 1.7E+01 N 3.1E+05 4.1E+06 N BSL

193395 Indeno(1,2,3-cd)pyrene 3.6E+00 1.3E+02 Ha/kg 13SB10A 12/17 0.77-1.12 1.3E+02 [} 2.2E+02 3.9E+03 N BSL

85018 Phenanthrene® 1.8E+00 2.1E+02 Ho/kg 13SB10A 16/17 0.66 - 0.96 2.1E+02 N 2.3E+05 3.1E+06 N BSL

129000 Pyrene 3.0E+00 3.2E+02 Ha/kg 13SB10A 16/17 0.99-1.44 3.2E+02 N 2.3E+05 3.1E+06 N BSL

Explosives (mg/kg)
99650 1,3-Dinitrobenzene 2.0E-01 2.0E-01 mg/kg 13SB12B - DUP AVG 117 0.159 - 0.159 2.0E-01 N 7.8E-01 1.0E+01 N BSL
121142 2,4-Dinitrotoluene 1.3E-01 3.9E-01 mg/kg 13SB12A 2117 0.142 - 0.142 3.9E-01 N 1.6E+01 2.0E+02 N BSL
- Dinitrotoluene Mix 1.3E-01 3.9E-01 mg/kg 13SB12A 2017 0-0 3.9E-01 [} 9.4E-01 4.2E+00 N BSL
118967 2,4,6-Trinitrotoluene 2.7E-01 5.6E-01 mg/kg 13SB12B - DUP AVG 4117 0.167 - 0.167 5.6E-01 C 3.9E+01 5.1E+02 N BSL
121824 RDX (Hexahydro-1,3,5-trinitro-1,3,5-tria 1.8E-01 1.8E-01 mg/kg 13SB12B - DUP AVG 1/17 0.131-0.131 1.8E-01 C 5.8E-01 2.6E+00 N BSL

Radford Army Ammunition Plant
SSP Report



Table 4-7

HHRS COPC Selection (Total Soil) for SWMU 13
SSP Report

Radford Army Ammunition Plant, Radford, VA

Concentration Rationale for
Minimum Maximum Location of Maximum Detection Range of Used for Adjusted RBC Adjusted RBC COoPC Selection or
CAS # Chemical Concentration Concentration Units Concentration Frequency Detection Limits Screening C/N Residential Industrial Flag (Y/N) Deletion
Nitroglycerin/PETN (mg/kg)
55630 Nitroglycerin 4.5E-01 3.6E+01 mg/kg 13SB12B - DUP AVG 8/17 0.195 - 0.276 3.6E+01 N 1.3E+02 1.7E+03 N BSL
Cyanide (mg/kg)
57125 Cyanide 7.0E-02 3.5E-01 mg/kg 13sB11B 14/17 0.0356 - 0.0356 3.5E-01 N 1.6E+02 2.0E+03 N BSL
Dioxins/Furans (mg/g)
1746016 Total 2,3,7,8-TCDD Equivalents - - mg/kg 13SB9A 1/1 - 2.1E-06 C 4.6E-06 1.9E-05 N BSL
Notes:

CAS = Chemical Abstracts Service

COPC = Chemical of Potential Concern
mg/kg = Milligram Per Kilogram

Hg/kg = Microgram Per Kilogram

TAL = Target Analyte List

TCL = Target Compound List

VOC = Volatile Organic Compound
SVOC = Semivolatile Organic Compound
PAH = Polynuclear Aromatic Hydrocarbon
TIC = Tentatively Identified Compound

DUP AVG = results for duplicate samples averaged

M= Chromium VI RBC value was used
= Lead criteria are Action Levels; see USEPA Region Ill guidance
1= Mercuric chloride soil RBC value used

¥l= RBC value for pyrene was used for these compounds

RBC = USEPA Region Il Risk-Based Concentration
(RBC) values from the October 31, 2006,
RBC Table and October 10, 2006, Alternate RBC Table

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

C = Carcinogenic per EPA RBC Table (October 2006)

N = Noncarcinogenic per EPA RBC Table (October 2006)

ARES = Above Residential RBC
ARES/IND = Above Residential RBC/Industrial RBC

BSL = Below Residential/Industrial RBC Screening Levels
NSV = No Screening Value Available

Radford Army Ammunition Plant

SSP Report



Conversion of Dioxin Detections in Soil to Equivalents of 2,3,7,8-TCDD for SWMU 13

Table 4-8

SSP Report

Radford Army Ammunition Plant, Radford, Virginia

Sample ID 13SB9A-DUPS AVG
Sample Date 09/30/03
2,3,7,8-TCDD
Equivalents

Dioxin/Furans Method 8290 TEFW mg/kg Flags mg/kg
1,2,3,4,6,7,8,9-OCDD 0.0003 2.21E-03 J 6.63E-07
1,2,3,4,6,7,8,9-OCDF 0.0003 7.78E-06 J 2.33E-09
1,2,3,4,6,7,8-HpCDD 0.01 4.53E-05 4.53E-07
1,2,3,4,6,7,8-HpCDF 0.01 3.63E-06 J 3.63E-08
1,2,3,4,7,8,9-HpCDF 0.01 3.52E-07 J 3.52E-09
1,2,3,4,7,8-HxCDD 0.1 6.06E-07 J 6.06E-08
1,2,3,4,7,8-HXCDF 0.1 4.79E-07 J 4.79E-08
1,2,3,6,7,8-HxCDD 0.1 1.64E-06 J 1.64E-07
1,2,3,6,7,8-HXCDF 0.1 3.89E-07 J 3.89E-08
1,2,3,7,8,9-HxCDD 0.1 1.85E-06 1.85E-07
1,2,3,7,8,9-HXCDF 0.1 5.88E-07 --
1,2,3,7,8-PeCDD 0.03 4.21E-07 J 1.26E-08
1,2,3,7,8-PeCDF 1 2.79E-07 J 2.79E-07
2,3,4,6,7,8-HxCDF 0.1 3.73E-07 J 3.73E-08
2,3,4,7,8-PeCDF 0.3 3.70E-07 J 1.11E-07
2,3,7,8-TCDD 1 1.32E-07 -
2,3,7,8-TCDF 0.1 4.89E-07 A 4.89E-08
Total HpCDD 0 9.54E-05 -
Total HpCDF 0 8.94E-06 --
Total HXCDD 0 1.61E-05 -
Total HXCDF 0 5.25E-06 --
Total PeCDD 0 3.19E-06 J -
Total PeCDF 0 2.89E-06 J --
Total TCDD 0 6.06E-07 J -
Total TCDF 0 4.10E-06 --
Total 2,3,7,8-TCDD Equivalents 2.14E-06

Notes:

@ = Developed by the World Health Organization (2005). [Van den Berg, et al. Re-evaluation of Human and Mammalian

Toxic Equivalency Factors for Dioxins and Dioxin-like compounds. ToxSci Advance Access, 7 July 2006]

mg/kg = Milligram Per Kilogram

Radford Army Ammunition Plant
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Table 4-9
Cumulative HHRS for SWMU 13 (Surface Soil)
SSP Report
Radford Army Ammunition Plant, Radford, Virginia

Detection RBC Non Carcinogenic |Excess Cancer Risk| Non Carcinogenic | Excess Cancer Risk
CAS # Chemical Units | Frequency MDC CIN Residential | RBC Industrial HI (RBCres) (RBChres) HI (RBCnq) (RBCjng)
TAL Metals
7429905 Aluminum mg/kg 6/6 1.98E+04 -- -- -- -- -- -- --
7440382 Arsenic mg/kg 6/6 2.55E+00 C 4.26E-01 1.91E+00 - 6.E-06 - 1.E-06
7440382 Arsenic mg/kg 6/6 2.55E+00 N 2.35E+01 3.07E+02 1.E-01 - 8.E-03 -
7440473 [Chromium™ mg/kg 6/6 3.80E+01 N 2.35E+02 3.07E+03 2.E-01 - 1.E-02 -
7440484 Cobalt mg/kg 6/6 1.30E+01 - - - - - - -
7439896 Iron mg/kg 6/6 3.62E+04 N 2.35E+04 3.07E+05 2.E+00 - 1.E-01 -
7439965 Manganese mg/kg 6/6 1.32E+03 N 1.56E+03 2.04E+04 8.E-01 - 6.E-02 -
7440280 Thallium mg/kg 6/6 8.65E-01 N 5.48E+00 7.15E+01 2.E-01 - 1.E-02 -
7440622 Vanadium mg/kg 6/6 3.60E+01 N 7.82E+01 1.02E+03 5.E-01 - 4.E-02 -
VOC TICs (ng/kg)
66251 Hexanal ug/kg 2/6 3.50E+02 - - - - - - -
TCL SVOCs (pg/kg)
59507 4-Chloro-3-Methylphenol Ha/kg 5/6 1.90E+01 - - - - - - -
50328 Benzo(a)pyrene ug/kg 5/6 1.30E+02 [¢ 2.20E+01 3.92E+02 - 6.E-06 - 3.E-07
132649 Dibenzofuran Ha/kg 2/6 1.30E+01 - - - - - - -
131113 Dimethylphthalate Ha/kg 2/6 1.40E+02 - - - - - - -
121142 2,4-Dinitrotoluene Ha/kg 3/6 7.10E+02 N 1.56E+05 2.04E+06 5.E-03 - 3.E-04 -
- Dinitrotoluene Mix Ha/kg 2/6 9.20E+02 C 9.40E+02 4.20E+03 - 1.E-06 - 2.E-07
SVOC TICs (ug/kg)
301020 (2)-9-Octadecenamide Ha/kg 1/6 1.20E+02 - - - - - - -
15594908 1-Heneicosanol Ha/kg 1/6 2.20E+02 - - - - - - -
84695 1,2-Benzenedicarboxylicacid, bis(2-methy Hna/kg 4/6 6.70E+02 - - - - - - -
17851535 1,2-Benzenedicarboxylic acid, butyl 2-me Hna’kg 2/6 5.30E+02 - - - - - - -
101371 2,4,6-Triallyloxy-1,3,5-triazine Ha/kg 2/6 6.00E+01 - - - - - - -
1000194624 |4,4,6a,6b,8a,11,11,14b-Octamethyl-1,4,4a ug/kg 1/6 7.10E+02 - - - - - - -
119755 Benzeneamine, 2-nitro-N-phenyl- Ha/kg 1/6 2.80E+02 - - - - - - -
123955 Butyl Ester Octadecanioc Ha/kg 1/6 1.30E+02 - - - - - - -
57885 Cholesterol Ha/kg 2/6 4.70E+02 - - - - - - -
112845 Erucylamide Ha/kg 6/6 5.70E+02 - - - - - - -
2136712 Ethanol, 2-(hexadecyloxy)- Ha/kg 1/6 3.90E+02 - - - - - - -
83476 .Gamma.-sitosterol Ha/kg 4/6 2.40E+03 - - - - - - -
1058613 Stigmast-4-en-3-one Ha/kg 2/6 2.40E+02 - - - - - - -
1000214207 |Stigmasterol, 22,23-dihydro- ug/kg 1/6 1.60E+02 - - - - - - -
127220 Taraxerol Ha/kg 1/6 2.90E+02 - - - - - - -
102761 Triacetin Ha/kg 1/6 1.40E+02 - - - - - - -
611927 Urea, N,N'-dimethyl-N,N'-diphenyl- Ha/kg 2/6 9.10E+02 - - - - - - -
10191410 |vitamin E ug/kg 2/6 6.00E+02 - - - - - - -
Cumulative
Risk] 3.E+00 1.E-05 3.E-01 2.E-06
Notes:

mg/kg = Milligram Per Kilogram

ua/kg = Microgram Per Kilogram

CAS = Chemical Abstracts Service

TAL = Target Analyte List

TCL = Target Compound List

VOC = Volatile Organic Compound
SVOC = Semivolatile Organic Compound
TIC = Tentatively Identified Compound
W= Chromium VI RBC value was used

MDC = Maximum Detected Concentration

HI = Hazard Index

RBC = USEPA Region Ill Risk-Based Concentration
(RBC) values from the October 31, 2006,

RBC Table and October 10, 2006, Alternate RBC Table

C = Carcinogenic per EPA RBC Table (October 2006)

N = Noncarcinogenic per EPA RBC Table (October 2006)

Radford Army Ammunition Plant
SSP Report



Exposure Point Concentration Summary for SWMU 13

Radford Army Ammunition Plant, Radford, Virginia

Table 4-10

SSP Report

Scenario Timeframe:  Future
Medium: Total Soil
Exposure Medium: Total Soil
Maximum
Exposure Point Chemical of Units Arithmetic 95% UCL Concentration Exposure Point Concentration
Potential Concern Mean (Qualifier) Value Units Statistic Rationale
(1) (2)
Total Soil Aluminum mg/kg 1.38E+04 1.60E+04 2.1E+04 1.60E+04 mg/kg 95% UCL (Student's t) 85% < FOD, Normal
Antimony mg/kg 9.25E-01 1.21E+00 4.7E+00 1.21E+00 mg/kg 95% UCL (Land's) 50% < FOD<85%, Lognormal
Arsenic mg/kg 2.35E+00 2.85E+00 4.7E+00 2.85E+00 mg/kg 95% UCL (Student's t) 85% < FOD, Normal
Chromium mg/kg 2.94E+01 3.27E+01 3.9E+01 3.27E+01 mg/kg 95%UCL (Chebyshev) 85% < FOD, Normal
Cobalt mg/kg -- - 1.6E+01 1.60E+01 mg/kg - -
Iron mg/kg 2.29E+03 3.37E+04 4.9E+04 3.37E+04 mg/kg 95% UCL (Student's t) 85% < FOD, Normal
Manganese mg/kg 9.13E+02 1.13E+03 1.7E+03 1.13E+03 mg/kg 95% UCL (Student's t) 85% < FOD, Normal
Thallium mg/kg -- -- 8.7E-01 8.70E-01 mg/kg - -
Vanadium mg/kg 2.46E+01 2.80E+01 3.6E+01 2.80E+01 mg/kg 95% UCL (Student's t) 85% < FOD, Normal
Benzo(a)pyrene ua’kg 4.05E+01 1.78E+02 1.9E+02 1.78E+02 ug/kg Pro UCL-99% UCL (Chebyshev) 50% < FOD<85%, Normal
" Dinitrotoluene Mix Ha/kg 1.74E+02 2.46E+02 1.2E+03 2.46E+02 ug/kg 95% UCL (Bounding) FOD < 50%
Notes:

mg/kg = Milligram Per Kilogram
Hg/kg = Microgram Per Kilogram
UCL = Upper Confidence Limit

(1) See Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites (OSWER Directive 9285.6-10, December 2002) for details on the following methods for calculating the 95% UCL:
95% UCL (Bounding) = The frequency of detection is less than 50%; therefore, the 95% UCL is calculated by the bounding method.
95% UCL (Student's t, adj) = The frequency of detection is between 50% and 85%, and the underlying distribution (detects only) is normal; therefore, Aitchison's Method is used to adjust the detects-only mean and

standard deviaiton, and the 95% UCL is calculated using the Student's t method.

95% UCL (Land, adj) = The frequency of detection is between 50% and 85%, and the underlying distribution (detects only) is lognormal; therefore, Aitchison's Method is used to adjust the detects-only mean and
standard deviation, and the 95% UCL is calculated using Land's method.
95% UCL (Student's t) = The frequency of detection is greater than 85%, and the distribution is normal.; therefore, the 95% UCL is calculated using the Student's t method.
95% UCL (Chebyshev) = The frequency of detection is between 50% and 85% and the underlying distribution (detects only) is neither normal nor lognormal, OR the frequency of detection is greater than 85% and the
distribution (with non-detects represented by half of the detection limit) is neither normal nor lognormal; therefore, the 95% UCL is calculated using Hall's bootstrap method.

Maximum: The 95% UCL exceeds the maximum detected concentration; therefore, the maximum detected concentration is used to represent the 95% UCL.

(2) FOD = Frequency of detection
FOD < 50%: Frequency of detection is less than 50%
50% < FOD < 85%, Normal: Frequency of detection is between 50% and 85%, and the underlying distribution (detects only) is normal.
50% < FOD < 85%, Lognormal: Frequency of detection is between 50% and 85%, and the underlying distribution (detects only) is lognormal.
50% < FOD < 85%, Unknown: Frequency of detection is between 50% and 85%, and the underlying distribution (detects only) is neither normal nor lognormal.
85% < FOD, Normal: Frequency of detection is greater than 85%, and the distribution is normal.
85% < FOD, Lognormal: Frequency of detection is greater than 85%, and the distribution is lognormal.
85% < FOD, Unknown: Frequency of detection is greater than 85%, and the distribution is neither normal nor lognormal.

Radford Army Ammunition Plant
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Table 4-11
Cumulative HHRS for SWMU 13 (Total Soil)
SSP Report
Radford Army Ammunition Plant, Radford, Virginia

Non Excess Cancer Non Excess Cancer|
Detection | Maximum RBC RBC Carcinogenic HI Risk Carcinogenic HI Risk
CAS#  [Chemical Units | Frequency EPC CIN Residential Industrial (RBCres) (RBCres) (RBCjng) (RBCjy4)
TAL Metals

7429905  [Aluminum mg/kg 177 1.60E+04 - - - - - - -
7440360 |Antimony mg/kg 13/17 1.21E+00 N 3.13E+01 4.09E+02 4.E-02 - 3.E-03 -
7440382  |Arsenic mg/kg 1717 2.85E+00 [} 4.26E-01 1.91E+00 - 7.E-06 - 1.E-06
7440382  |Arsenic mg/kg 1717 2.85E+00 N 2.35E+01 3.07E+02 1.E-01 - 9.E-03 -
7440473 |Chromium' mg/kg 17/17 | 3.27E+01 N 2.35E+02 3.07E+03 1.E-01 - 1.E-02 -
7440484  |Cobalt mg/kg 1717 3.37E+01 - - - - - - -
7439896 |Iron mg/kg 1717 3.37E+04 N 2.35E+04 3.07E+05 1.E+00 - 1.E-01 -
7439965 [Manganese mg/kg 1717 1.13E+03 N 1.56E+03 2.04E+04 7.E-01 - 6.E-02 -
7440280 |Thallium mg/kg 1717 8.70E-01 N 5.48E+00 7.15E+01 2.E-01 - 1.E-02 -
7440622  |Vanadium mg/kg 17117 2.80E+01 N 7.82E+01 1.02E+03 4.E-01 - 3.E-02 -

VOC TICs (ug/kg)
66251 Hexanal ug/kg 6/17 3.50E+02 - - - - - - -
TCL SVOCs (ug/kg)

59507 4-Chloro-3-Methylphenol ug/kg 1117 2.40E+01 - - - - - - -

50328 Benzo(a)pyrene ug/kg 13/17 1.78E+02 C 2.20E+01 3.92E+02 - 8.E-06 - 5.E-07

132649 Dibenzofuran ug/kg 2117 1.30E+01 - - - - - - -

131113 Dimethylphthalate ug/kg 4/17 5.50E+02 - - - - - - -

121142 2,4-Dinitrotoluene ug/kg 717 1.10E+03 N 1.56E+05 2.04E+06 7.E-03 - 5.E-04 -

606202 2,6-Dinitrotoluene ug/kg 317 2.10E+02 N 7.82E+04 1.02E+06 3.E-03 - 2.E-04 -

- Dinitrotoluene Mix ug/kg 5/17 2.46E+02 C 9.40E+02 4.20E+03 - 3.E-07 - 6.E-08
SVOC TICs (ug/kg)

301020 (2)-9-Octadecenamide ug/kg 2117 1.20E+02 - - - - - - -
15594908 |1-Heneicosanol ug/kg 117 2.20E+02 - - - - - - -
72101190 |1,1'-Biphenyl, (1,1-dimethylethoxy)- ug/kg 117 3.60E+02 - - - - - - -
69009901 |1,1'-Biphenyl, bis(1-methylethyl)- ug/kg 117 6.60E+01 - - - - - - -

84695 1,2-Benzenedicarboxylicacid, bis(2-methy ug/kg 1117 6.70E+02 - - - - - - -
17851535 |1,2-Benzenedicarboxylic acid, butyl 2-me ug/kg 5/17 5.30E+02 - - - - - - -

84640 1,2-Benzenedicarboxylic acid, butyl cycl ug/kg 117 3.10E+02 - - - - - - -

149575 2-Ethyl-hexanoic Acid ug/kg 117 1.60E+02 - - - - - - -

101371 2,4,6-Triallyloxy-1,3,5-triazine ug/kg 6/17 1.50E+02 - - - - - - -

1000194624 |4,4,6a,6b,8a,11,11,14b-Octamethyl-1,4,4a ug/kg 117 7.10E+02 - - - - - - -

207841 7H-Dibenzo (a,g) carbazole ug/kg 117 2.80E+02 - - - - - - -

112798 9-Octadecenoic acid, (E)- ug/kg 117 7.40E+01 - - - - - - -

119755 Benzeneamine, 2-nitro-N-phenyl- ug/kg 5/17 7.50E+02 - - - - - - -

142165 Bis(2-ethylhexyl)maleate ug/kg 2117 1.40E+02 - - - - - - -

123955 Butyl Ester Octadecanioc ug/kg 117 1.30E+02 - - - - - - -

57885 Cholesterol ug/kg 2117 4.70E+02 - - - - - - -

112845 Erucylamide ug/kg 13/17 9.00E+02 - - - - - - -
2136712 |Ethanol, 2-(hexadecyloxy)- ug/kg 117 3.90E+02 - - - - - - -
24085652 |Ether, bis(p-tert-butylphenyl) ug/kg 117 8.30E+02 - - - - - - -

83476 .Gamma.-sitosterol ug/kg 5/17 2.40E+03 - - - - - - -

630024 Octacosane ug/kg 117 1.80E+02 - - - - - - -
1058613 |Stigmast-4-en-3-one ug/kg 2117 2.40E+02 - - - - - - -

1000214207 |Stigmasterol, 22,23-dihydro- ug/kg 117 1.60E+02 - - - - - - -

127220  |Taraxerol ug/kg 117 2.90E+02 - - - - - - -

638584  |Tetradecanamide ug/kg 117 6.00E+01 - - - - - - -

102761 Triacetin ug/kg 3/17 1.15E+03 - - - - - - -

115866 | Triphenyl Phosphate ug/kg 2117 2.00E+02 - - - - - - -

611927 Urea, N,N'-dimethyl-N,N'-diphenyl- ug/kg 317 9.10E+02 - - - - - - -
10191410 |Vitamin E uglkg 217 6.00E+02 - - - - - - -

Cumulative|
Risk 3.E+00 2.E-05 2.E-01 2.E-06

Notes:

CAS = Chemical Abstracts Service

TAL = Target Analyte List

TCL = Target Compound List

VOC = Volatile Organic Compound
SVOC = Semivolatile Organic Compound
TIC = Tentatively Identified Compound

mg/kg = Milligram Per Kilogram

Hg/kg = Microgram Per Kilogram

= Chromium VI RBC value was used
HI = Hazard Index

EPC = Exposure Point Concentration

RBC = USEPA Region Il Risk-Based Concentration
(RBC) values from the October 31, 2006,
RBC Table and October 10, 2006, Alternate RBC Table

C = Carcinogenic per EPA RBC Table (October 2006)

N = Noncarcinogenic per EPA RBC Table (October 2006)

Radford Army Ammunition Plant
SSP Report



Table 4-12

HHRS SSL Comparison for SWMU 13 (Soil)

SSP Report
Radford Army Ammunition Plant, Radford, Virginia
Concentration Soil to COPC Rationale for
Minimum Maximum Location of Maximum Detection Range of Used for Groundwater Flag Selection or
CAS # Chemical Concentration Concentration Units Concentration Frequency Detection Limits Screening SSL (DAF 20) (YIN) Deletion
TAL Metals (mg/kg)
7429905 Aluminum 4,250 21,400 mg/kg 13sSB7C 11/11 1.83-1.83 21,400 - Y NSV
7440360 Antimony 0.09 4.7 mg/kg 13SB11B 8/11 0.0518 - 0.0518 4.7 13.2 N BSL
7440382 Arsenic 0.12 4.7 mg/kg 13sB1i1C 11/11 0.0232 - 0.0232 4.7 0.026 N BSL
7440393 Barium 29 211 mg/kg 13sB1i1C 11/11 0.106 - 0.106 211 6,015.2 N BSL
7440417 Beryllium 0.65 1.3 mg/kg 13SB7C 6/11 0.0333-0.167 1.3 1,153.7 N BSL
7440439 Cadmium 0.72 2.7 mg/kg 13sB1i1C 11/11 0.182 - 0.182 2.7 27.4 N BSL
7440702 Calcium 1,300 4,730 mg/kg 13SB12B - DUP AVG 11/11 16.6 - 16.6 4,730 Nutrient N Nutrient
7440473 [Chromium 11 39 mg/kg 13SB11C 11/11 0.912 - 0.912 39 42 N BSL
7440484 Cobalt 3.90 16 mg/kg 13SB11C 11/11 0.208 - 0.208 16 - Y NSV
7440508  |Copper 2.50 98 ma/kg 13SB11B 11/11 0.368 - 1.84 98 10,517.8 N BSL
7439896 Iron 5,330 48,600 mg/kg 13SB11C 11/11 4.24-42.4 48,600 - Y NSV
7439921 Lead ™ 12.00 26,500 mg/kg 13SB11B 11/11 0.0218 - 109 26,500 - Y NSV
7439954 Magnesium 1,210 3,980 mg/kg 13SB12C 11/11 3.21-321 3,980 Nutrient N Nutrient
7439965 Manganese 59 1,700 mg/kg 13sB1i1C 11/11 0.264 - 6.6 1,700 951.9 N BSL
7439976  [Mercury P! 0.01 0.13 mg/kg 13SB12C 10/11 0.0077 - 0.0077 0.13 - Y NSV
7440020 Nickel 3.80 21.00 mg/kg 13SB11C 11/11 0.0356 - 0.0356 21 - Y NSV
7440097 Potassium 548 2,150 mg/kg 13SB12C 11/11 5-5 2,150 Nutrient N Nutrient
7782492 Selenium 0.23 1.50 mg/kg 13SB11C 11/11 0.0502 - 0.0502 1.50 19 N BSL
7440224 Silver 0.02 0.45 mg/kg 13SB8B 11/11 0.0044 - 0.0044 0.45 31 N BSL
7440235 Sodium 46 170 mg/kg 13SB12B - DUP AVG 11/11 18.1-18.1 170 Nutrient N Nutrient
7440280 Thallium 0.05 0.86 mg/kg 13SB7C 11/11 0.027 - 0.027 0.86 3.6 N BSL
7440622 Vanadium 11 36 mg/kg 13SB7C 11/11 0.207 - 0.207 36 730 N BSL
7440666 Zinc 46 1,070 mg/kg 13SB11C 11/11 0.517-129 1,070 13,622 N BSL
TCL VOCs (ug/kg)
78933 2-Butanone 2.4E+01 4.0E+02 Ha/kg 13SB9B 10/11 55-8 4.0E+02 2.9E+04 N BSL
67641 Acetone 3.1E+01 2.0E+02 Ha/kg 13SB11C 11/11 55-8 2.0E+02 2.2E+04 N BSL
71432 Benzene 6.9E-01 1.5E+00 Ha/kg 13SB11B 3/11 0.58 - 0.843 1.5E+00 1.9E+00 N BSL
156592 cis-1,2-Dichloroethene 1.9E+00 4.2E+00 Ha’kg 13SB11C 2/11 0.781-1.14 4.2E+00 - Y NSV
75092 Methylene chloride 5.0E+00 7.4E+00 Ha/kg 13SB10C 10/11 3.09-45 7.4E+00 1.9E+01 N BSL
108883 Toluene 1.0E+00 1.4E+00 Ha/kg 13SB11B 3/11 0.51-0.742 1.4E+00 2.7E+04 N BSL
79016 Trichloroethene 3.1E+01 5.7E+01 Ha/kg 13SB11C 2/11 0.745-1.08 5.7E+01 2.6E-01 Y ASSL
VOC TICs (ng/kg)
60297 Ethyl Ether 2.8E+01 2.8E+01 Ha/kg 13SB12C 1/11 0-0 2.8E+01 8.5E+03 N BSL
66251 Hexanal 4.7E+00 9.0E+00 Ha/kg 13SB10B 4/11 0-0 9.0E+00 - Y NSV
TCL SVOCs (ug/kg)
91576 2-Methylnaphthalene 4.0E+00 4.0E+00 ug/kg 13SB10B 1/11 3.01-4.38 4.0E+00 4.4E+03 N BSL
121142 2,4-Dinitrotoluene 5.1E+01 1.1E+03 Ha/kg 13SB12B - DUP AVG 4/11 3.47 -5.04 1.1E+03 5.7E+02 N BSL
606202 2,6-Dinitrotoluene 3.2E+01 5.9E+01 Ha/kg 13SB12B - DUP AVG 2/11 30.5-44.3 5.9E+01 2.5E+02 N BSL
- Dinitrotoluene Mix 6.5E+01 1.2E+03 Ha/kg 13SB12B - DUP AVG 3/11 0-0 1.2E+03 - Y NSV
59507 4-Chloro-3-Methylphenol 8.0E+00 2.4E+01 ug/kg 13SB8SB 6/11 5.73-8.34 2.4E+01 - Y NSV
83329 Acenaphthene 3.0E+00 4.0E+00 Ha/kg 13SB10B 2/11 1.89-2.75 4.0E+00 1.0E+05 N BSL
208968 Acenaphthylene 2.0E+00 6.0E+00 ug/kg 13SB10B 3/11 1.65-2.4 6.0E+00 - N NSV
120127 Anthracene 1.6E+01 2.2E+01 Hg/kg 13sB10C 2/11 5.08-7.39 2.2E+01 4.7E+05 N BSL
56553 Benzo(a)anthracene 2.2E+01 7.3E+01 Hg/kg 13SB10B 4/11 1.86-21.3 7.3E+01 4.8E+02 N BSL
50328 Benzo(a)pyrene 7.0E+00 9.5E+01 Hg/kg 13SB10B 8/11 4.72-9.14 9.5E+01 1.2E+02 N BSL
205992 Benzo(b)fluoranthene 1.3E+01 1.5E+02 Hg/kg 13SB10B 8/11 10.7-15.6 1.5E+02 1.5E+03 N BSL
191242 Benzo(g,h,i)perylene 1.4E+01 6.0E+01 ug/kg 13SB10B 5/11 9.59 - 14 6.0E+01 - Y NSV
207089 Benzo(k)fluoranthene 2.2E+01 6.4E+01 ug/kg 13SB10B 3/11 14.7-21.4 6.4E+01 1.5E+04 N BSL
117817 Bis(2-ethylhexyl)phthalate 1.5E+01 1.0E+03 ug/kg 13SB12C 11/11 2.28-331 1.0E+03 2.9E+06 N BSL
85687 Butylbenzylphthalate 6.0E+00 4.0E+01 ug/kg 13SB11C 4/11 4.93-7.17 4.0E+01 1.7E+07 N BSL
218019 Chrysene 1.6E+01 1.0E+02 ug/kg 13SB10B 7/111 11.2-16.3 1.0E+02 4.8E+04 N BSL
53703 Dibenz(a,h)anthracene 1.3E+01 1.6E+01 pa/kg 13SB10B 2/11 6.49 -9.44 1.6E+01 4.6E+02 N BSL

Radford Army Ammunition Plant
SSP Report



Table 4-12

HHRS SSL Comparison for SWMU 13 (Soil)

SSP Report
Radford Army Ammunition Plant, Radford, Virginia
Concentration Soil to COPC Rationale for
Minimum Maximum Location of Maximum Detection Range of Used for Groundwater Flag Selection or

CAS # Chemical Concentration Concentration Units Concentration Frequency Detection Limits Screening SSL (DAF 20) (YIN) Deletion

84662 Diethylphthalate 3.0E+00 2.3E+03 Ha/kg 13SB12B - DUP AVG 11/11 2.09-5.32 2.3E+03 4.5E+05 N BSL

131113 Dimethylphthalate 1.7E+01 5.5E+02 ug/kg 13SB11B 2/11 3.64-5.3 5.5E+02 - Y NSV

84742 Di-n-butylphthalate 8.5E+01 1.6E+03 ug/kg 13SB12B - DUP AVG 1111 4.2-10.7 1.6E+03 5.0E+06 N BSL

206440 Fluoranthene 1.1E+01 9.0E+01 Ha/kg 13SB10B 8/11 2.59-3.76 9.0E+01 6.3E+06 N BSL

86737 Fluorene 4.0E+00 4.0E+00 Ha/kg 13SB10B 2/11 1.85-2.69 4.0E+00 1.4E+05 N BSL

193395 Indeno(1,2,3-cd)pyrene 5.0E+00 5.4E+01 ug/kg 13SB10B 7/11 4.31-6.27 5.4E+01 4.2E+03 N BSL

91203 Naphthalene 1.5E+01 1.5E+01 ug/kg 13SB12C 1/11 3.03-4.4 1.5E+01 1.5E+02 N BSL

86306 N-Nitrosodiphenylamine 1.2E+02 9.5E+02 ug/kg 13SB11B 4/11 5.23-7.6 9.5E+02 7.6E+02 N BSL

85018 Phenanthrene ¥ 5.3E+00 5.2E+01 ug/kg 13SB12C 8/11 2.53-3.68 5.2E+01 - \ NSV

129000 Pyrene 3.0E+00 8.3E+01 Hg/kg 13SB10B 9/11 1.63-2.37 8.3E+01 6.8E+05 N BSL

SVOC TICs (ug/kg)

301020 (2)-9-Octadecenamide 8.3E+01 8.3E+01 Hg/kg 13SB9B 1/11 0-0 8.3E+01 - Y NSV
72101190  |1,1-Biphenyl, (1,1-dimethylethoxy)- 3.6E+02 3.6E+02 ug/kg 13SB12C 111 0-0 3.6E+02 - Y NSV
69009901  |1,1-Biphenyl, bis(1-methylethyl)- 6.6E+01 6.6E+01 ug/kg 13SB12B - DUP AVG 111 0-0 6.6E+01 . Y NSV

84695 1,2-Benzenedicarboxylicacid, bis(2-methy 1.4E+02 5.3E+02 Ha/kg 13SB10C 7/11 0-0 5.3E+02 -- Y NSV
17851535  [1,2-Benzenedicarboxylic acid, butyl 2-me 4.7E+01 3.5E+02 Ha/kg 13SB9C 3/11 0-0 3.5E+02 -- Y NSV

84640 1,2-Benzenedicarboxylic acid, butyl cycl 3.1E+02 3.1E+02 Ha/kg 13SB11C 1/11 0-0 3.1E+02 -- Y NSV

149575 2-Ethyl-hexanoic Acid 1.6E+02 1.6E+02 Hg/kg 13SB12B - DUP AVG 1/11 0-0 1.6E+02 - Y NSV

101371 2,4,6-Triallyloxy-1,3,5-triazine 3.6E+01 1.5E+02 Hg/kg 13SB10B 4/11 0-0 1.5E+02 - Y NSV

207841 7H-Dibenzo (a,g) carbazole 2.8E+02 2.8E+02 Ha/kg 13SB12B - DUP AVG 1/11 0-0 2.8E+02 - Y NSV

112798 9-Octadecenoic acid, (E)- 7.4E+01 7.4E+01 Hg/kg 13SB8B 1/11 0-0 7.4E+01 - Y NSV
0118967 Benzene, 2-methyl-1,3,5-trinitro- 2.1E+02 2.1E+02 Hg/kg 13SB12B - DUP AVG 1/11 0-0 2.1E+02 - Y NSV

119755 Benzeneamine, 2-nitro-N-phenyl- 7.1E+01 7.5E+02 Ha/kg 13SB12B - DUP AVG 4/11 0-0 7.5E+02 -- Y NSV

142165 Bis(2-ethylhexyl)maleate 1.2E+02 1.4E+02 ug/kg 13SB11C 2/11 0-0 1.4E+02 . Y NSV

112845 Erucylamide 1.2E+02 9.0E+02 Hg/kg 13SB10B 7/11 0-0 9.0E+02 - Y NSV
24085652  |Ether, bis(p-tert-butylphenyl) 8.3E+02 8.3E+02 ug/kg 13SB12C 111 0-0 8.3E+02 . Y NSV

83476 .Gamma.-sitosterol 7.6E+01 7.6E+01 Hg/kg 13SB8B 1/11 0-0 7.6E+01 - Y NSV

630024 Octacosane 1.8E+02 1.8E+02 Hg/kg 13SB12B - DUP AVG 1/11 0-0 1.8E+02 - Y NSV

638584 Tetradecanamide 6.0E+01 6.0E+01 Hg/kg 13SB8B 1/11 0-0 6.0E+01 - Y NSV

102761 Triacetin 2.4E+02 1.2E+03 Hg/kg 13SB12B - DUP AVG 2/11 0-0 1.2E+03 - Y NSV

115866 Triphenyl Phosphate 1.1E+02 2.0E+02 Hg/kg 13SB12B - DUP AVG 2/11 0-0 2.0E+02 - Y NSV

611927 Urea, N,N'-dimethyl-N,N'-diphenyl- 1.0E+02 1.0E+02 Ha/kg 13SB12B 1/11 0-0 1.0E+02 - Y NSV

PAHs (ug/kg)

120127 Anthracene 1.0E+00 1.4E+01 Hg/kg 13SB10B 7/11 0.77-1.12 1.4E+01 4.7E+05 N BSL

56553 Benzo(a)anthracene 1.4E+00 5.6E+01 Hg/kg 13SB10B 10/11 0.88-1.28 5.6E+01 4.8E+02 N BSL

50328 Benzo(a)pyrene 4.4E+00 1.3E+02 Hg/kg 13SB10B 6/11 11-1.6 1.3E+02 1.2E+02 N BSL

205992 Benzo(b)fluoranthene 3.8E+00 9.1E+01 Hg/kg 13SB10B 6/11 1.43-2.08 9.1E+01 1.5E+03 N BSL

191242 Benzo(g,h,i)perylene 1.5E+01 2.9E+02 ug/kg 13SB10B 6/11 13.8-20 2.9E+02 - Y NSV

207089 Benzo(k)fluoranthene 4.5E+00 5.2E+01 Ha/kg 13SB10B 5/11 11-1.6 5.2E+01 1.5E+04 N BSL

218019 Chrysene 1.7E+00 8.0E+01 Ha/kg 13SB10B 9/11 1.32-1.92 8.0E+01 4.8E+04 N BSL

53703 Dibenz(a,h)anthracene 5.3E+00 8.0E+00 ug/kg 13SB10B 2/11 154-2.24 8.0E+00 4.6E+02 N BSL

206440 Fluoranthene 3.3E+00 1.3E+02 Ha/kg 13SB12C 9/11 1.87-2.72 1.3E+02 6.3E+06 N BSL

86737 Fluorene 1.2E+01 1.2E+01 Ha/kg 13SB11B 1/11 1.43-2.08 1.2E+01 1.4E+05 N BSL

193395 Indeno(1,2,3-cd)pyrene 3.6E+00 1.1E+02 ug/kg 13SB10B 7/11 0.77-1.12 1.1E+02 4.2E+03 N BSL

85018 Phenanthrene ¥ 1.8E+00 1.1E+02 ug/kg 13SB11B 10/11 0.66 - 0.96 1.1E+02 - N NSV

129000 Pyrene 3.0E+00 9.9E+01 Hg/kg 13sB12C 10/11 0.99-144 9.9E+01 6.8E+05 N BSL

Explosives (mg/kg)
99650 1,3-Dinitrobenzene 2.0E-01 2.0E-01 mg/kg 13SB12B - DUP AVG 1/11 0.159 - 0.159 2.0E-01 3.7E-02 Y ASSL
121142 2,4-Dinitrotoluene 1.3E-01 1.3E-01 mg/kg 13SB12B - DUP AVG 1/11 0.142 - 0.142 1.3E-01 5.7E-01 N BSL
- Dinitrotoluene Mix 1.3E-01 1.3E-01 mg/kg 13SB12B - DUP AVG 1/11 0-0 1.3E-01 - Y NSV
118967 2,4,6-Trinitrotoluene 5.4E-01 5.6E-01 mg/kg 13SB12B - DUP AVG 2/11 0.167 - 0.167 5.6E-01 - Y NSV
121824 RDX (Hexahydro-1,3,5-trinitro-1,3,5-tria 1.8E-01 1.8E-01 mg/kg 13SB12B - DUP AVG 1/11 0.131-0.131 1.8E-01 - Y NSV

Radford Army Ammunition Plant
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HHRS SSL Comparison for SWMU 13 (Soil)

SSP Report
Radford Army Ammunition Plant, Radford, Virginia
Concentration Soil to COPC Rationale for
Minimum Maximum Location of Maximum Detection Range of Used for Groundwater Flag Selection or
CAS # Chemical Concentration Concentration Units Concentration Frequency Detection Limits Screening SSL (DAF 20) (YIN) Deletion
Nitroglycerin/PETN (mg/kg)
55630 Nitroglycerin 9.5E-01 3.6E+01 mg/kg 13SB12B - DUP AVG 5/11 0.2-0.265 3.6E+01 - Y NSV
Cyanide (mg/kg)
57125 Cyanide 1.1E-01 3.5E-01 mg/kg 13SB11B 8/11 0.0356 - 0.0356 3.5E-01 1.5E+02 N BSL
Notes:

CAS = Chemical Abstracts Service

mg/kg = Milligram Per Kilogram

ua/kg = Microgram Per Kilogram

TAL = Target Analyte List

TCL = Target Compound List

VOC = Volatile Organic Compound

SVOC = Semivolatile Organic Compound
PAH = Polynuclear Aromatic Compound

TIC = Tentatively Identified Compound

= chromium VI SSL DAF20 value was used
2

Bl= Mercuric chloride soil RBC value used
4l

RBC value for pyrene was used for these compounds

Lead criteria are Action Levels; see USEPA Region Ill guidance

DUP AVG = results for duplicate samples averaged
SSL DAF20 = Soil Screening Levels at a Dilution Attenuation Factor of 20
Per (SSL) values from the October 31, 2006, RBC Table

ASSL = Above Soil Screening Level

BSL = Below Soil Screening Levels

NSV = No Screening Value Available

* = Surface Soil Detections used for SSL Screening due to testing of
one surface soil sample for PCB/Pesticides/Herbicides

Radford Army Ammunition Plant

SSP Report



Table 4-13
COPC/Background Comparison for SWMU 13
SSP Report
Radford Army Ammunition Plant, Radford, Virginia

Surface Soil COPC/Background Comparison

Minimum Maximum Location of Concentration |Background
Concentration Concentration Maximum Detection Range of Used for Point Background
CAS # Chemical Surface Soil Surface Soil Concentration Frequency |Detection Limits Screening Estimate! Comparison
TAL Metals (mg/kg)
7429905 Aluminum 6,630 19,800 13SB11A 6/6 1.83-1.83 19,800 40,041 N
7440360 Antimony 0.069 1.1 13SB12A 5/6 0.0518 - 0.0518 1.1 - NBE
7440382 Arsenic 1.6 2.55 13SB9A 6/6 0.0232 - 0.0232 2.55 16 N
7440473 Chromium 18 38 13SB11A 6/6 0.912 - 0.912 38 65 N
7440484 Cobalt 5.10 13 13SB11A 6/6 0.208 - 0.208 13 72 N
7439896 Iron 14,800 36,200 13SB9A 6/6 21.2-42.4 36,200 50,962 N
7439921 Lead 111.00 8,620 13SB8A 6/6 0.545-21.8 8,620 27 Y
7439965 Manganese 301 1,315 13SB9A 6/6 0.264 - 1.32 1,315 2,543 N
7440280  |Thallium 0.13 0.865 13SB9A 6/6 0.027 - 0.027 0.865 211 N
7440622 Vanadium 14 36 13SB9A 6/6 0.207 - 0.207 36 108 N
Total Soil COPC/Background Comparison
Minimum Maximum Location of Concentration | Background
Concentration Concentration Maximum Detection Range of Used for Point Background
CAS # Chemical Total Soil Total Soil Concentration Frequency |Detection Limits Screening Estimate! Comparison
TAL Metals (mg/kg)
7429905 Aluminum 4,250 21,400 13SB7C 17/17 1.83 21,400 40,041 N
7440360 Antimony 0.069 4.7 13SB11B 13/17 0.0518 4.7 - NBE
7440382 Arsenic 0.12 4.7 13SB11C 17/17 0.0232 4.7 16 N
7440473 Chromium 11 39 13SB11C 17/17 0.912 39 65 N
7440484 Cobalt 3.90 16 13SB11C 17/17 0.208 16 72 N
7439896 Iron 5,330 48,600 13SB11C 17/17 4.24 48,600 50,962 N
7439921 Lead 12.00 26,500 13SB11B 17/17 0.0218 26,500 27 Y
7439965 Manganese 59 1,700 13SB11C 17/17 0.264 1,700 2,543 N
7440280  |Thallium 0.047 0.865 13SB9A 17/17 0.027 0.865 211 N
7440622 Vanadium 11 36 13SB7C 17/17 0.207 36 108 N
Notes:

CAS = Chemical Abstracts Service
TAL = Target Analyte List

mg/kg = Milligram Per Kilogram

Al _

Facility-Wide Background Point Estimate as

Reported in the Facility-Wide Background Study Report (IT 2001a)

NBE = No Background Estimate Available
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Table 4-14
HHRS COPC Selection (Sediment) for SWMU 13
SSP Report
Radford Army Ammunition Plant, Radford, Virginia

Concentration COPC Rationale for
Minimum Maximum Location of Maximum Detection Range of Used for Adjusted RBC Adjusted RBC Flag Selection or
CAS # Chemical Concentration Concentration Units Concentration Frequency | Detection Limits Screening CIN Residential Industrial (Y/N) Deletion
TAL Metals (mg/kg)
7429905 Aluminum 9,870 21,500 mg/kg 13SD3-DUP AVG 22 1.83-5.1 21,500 - - - Y NSV
7440360 Antimony 0.18 2.7 mg/kg 13SD3-DUP AVG 212 0.0518 - 0.0518 2.7 N 3.13 40.9 N BSL
7440382 Arsenic 3.30 3.55 mg/kg 13SD3-DUP AVG 22 0.0232 - 0.0232 3.55 C 0.43 1.91 Y ARES/IND
7440393 Barium 101 150 mg/kg 13SD3-DUP AVG 212 0.106 - 0.106 150 N 1,564 20,440 N BSL
7440417 Beryllium 0.83 13 mg/kg 13SD3-DUP AVG 2/2 0.167 - 0.167 13 N 16 204 N BSL
7440439 Cadmium 0.57 0.97 mg/kg 13SD3-DUP AVG 212 0.182-0.182 0.97 N 3.91 51 N BSL
7440702 Calcium 1,270 1,850 mg/kg 13SD3-DUP AVG 212 16.6 - 16.6 1,850 - Nutrient Nutrient N Nutrient
7440473 Chromium'” 27 36 mg/kg 13SD3-DUP AVG 212 0.912 - 0.912 36 N 235 306.60 Y ARES
7440484 Cobalt 9.90 13 mg/kg 13SD3-DUP AVG 22 0.208 - 0.208 125 - - - Y NSV
7440508 Copper 14.00 34 mg/kg 13SD3-DUP AVG 212 0.368 - 0.368 34 N 313 4,088 N BSL
7439896 Iron 34,550 34,600 mg/kg 13SD2 2/2 71.6-71.6 34,600 N 2,346 30,660 Y ARES/IND
7439921 Lead? 132.00 259 mg/kg 13SD3-DUP AVG 212 0.545 - 1.09 259 - 400 750 N BSL
7439954 Magnesium 2,130 3,450 mg/kg 13SD3-DUP AVG 212 3.21-3.21 3,450 - Nutrient Nutrient N Nutrient
7439965 Manganese 594 720 mg/kg 13SD2 212 0.264 - 0.264 720 N 156 2,044 Y ARES
7439976 |Mercury®” 0.03 0.12 mg/kg 13SD3-DUP AVG 212 0.0077 - 0.0077 0.12 - 08 10 N BSL
7440020 Nickel 12.00 18.50 mg/kg 13SD3-DUP AVG 212 0.0356 - 0.0356 18.5 N 156 2,044 N BSL
7440097 Potassium 1,020 1,735 mg/kg 13SD3-DUP AVG 212 5-5 1,735 - Nutrient Nutrient N Nutrient
7782492 Selenium 0.85 1.20 mg/kg 13SD3-DUP AVG 212 0.0502 - 0.0502 1.20 N 39.1 511 N BSL
7440224 Silver 0.12 0.13 mg/kg 13SD3-DUP AVG 22 0.0044 - 0.0044 0.13 N 39.1 511 N BSL
7440235 Sodium 45 53 mg/kg 13SD2 2/2 8.92-8.92 53 - Nutrient Nutrient N Nutrient
7440280 Thallium 0.46 0.51 mg/kg 13SD3-DUP AVG 2/2 0.027 - 0.027 0.51 N 0.55 7.15 N BSL
7440622 Vanadium 19 38 mg/kg 13SD3-DUP AVG 212 0.207 - 0.207 38 N 7.8 102 Y ARES
7440666 Zinc 442 541 mg/kg 13SD3-DUP AVG 22 3.35-3.35 541 N 2,346 30,660 N BSL
TCL VOCs (ug/kg)
78933 2-Butanone 3.1E+01 4.2E+01 Ha/kg 13SD2 22 75-75 42 N 4.7E+06 6.1E+07 N BSL
67641 Acetone 7.0E+01 1.8E+02 Ha/kg 13SD2 212 75-75 180 N 7.0E+06 9.2E+07 N BSL
156592 cis-1,2-Dichloroethene 9.5E+00 9.5E+00 Ha/kg 13SD3-DUP AVG 1/2 1.07-1.07 9.5 N 7.8E+04 1.0E+06 N BSL
75092 Methylene chloride 4.4E+00 4.4E+00 Ha/kg 13SD3-DUP AVG 1/2 4.22-4.22 4.36 [} 8.5E+04 3.8E+05 N BSL
127184 Tetrachloroethene 3.6E+00 3.6E+00 Ha/kg 13SD3-DUP AVG 1/2 0.92-0.92 3.55 C 1.2E+03 5.3E+03 N BSL
108883 Toluene 1.1E+00 1.4E+00 Ha/kg 13SD3-DUP AVG 212 0.696 - 0.696 14 N 6.3E+05 8.2E+06 N BSL
79016 Trichloroethene 5.1E+01 5.1E+01 Ha/kg 13SD3-DUP AVG 1/2 1.02-1.02 51 C 1.6E+03 7.2E+03 N BSL
TCL SVOCs (ug/kg)
91576 2-Methylnaphthalene 7.0E+00 1.2E+01 Ha/kg 13SD2 22 4.11-411 12 N 3.1E+04 4.1E+05 N BSL
83329 Acenaphthene 5.0E+00 5.0E+00 Ha/kg 13SD2 1/2 2.58 -2.58 5 N 4.7E+05 6.1E+06 N BSL
208968  |Acenaphthylene 6.0E+00 6.0E+00 ug/kg 13SD3-DUP AVG 12 2.25-2.25 6 N 2.3E+05 3.1E+06 N BSL
120127 Anthracene 2.8E+01 2.8E+01 Ha/kg 13SD3-DUP AVG 1/2 6.93 - 6.93 28 N 2.3E+06 3.1E+07 N BSL
56553 Benzo(a)anthracene 3.3E+01 5.8E+01 Hg/kg 13SD3-DUP AVG 2/2 20-20 58 C 2.2E+02 3.9E+03 N BSL
50328 Benzo(a)pyrene 4.2E+01 9.7E+01 Ha/kg 13SD3-DUP AVG 212 8.57 -8.57 96.5 [} 2.2E+01 3.9E+02 Y ARES
205992 Benzo(b)fluoranthene 6.4E+01 1.4E+02 Ha/kg 13SD3-DUP AVG 22 14.6-14.6 138 C 2.2E+02 3.9E+03 N BSL
191242  |Benzo(g,h,i)perylene” 3.5E+01 6.9E+01 ug/kg 13SD3-DUP AVG 212 13.1-13.1 68.5 N 2.3E+05 3.1E+06 N BSL
207089 Benzo(k)fluoranthene 2.7E+01 6.4E+01 Ha/kg 13SD3-DUP AVG 22 20.1-20.1 64 C 2.2E+03 3.9E+04 N BSL
117817  |Bis(2-ethylhexyl)phthalate 2.8E+01 3.8E+01 ug/kg 13SD3-DUP AVG 212 3.11-3.11 38 C 4.6E+04 2.0E+05 N BSL
218019 Chrysene 3.7E+01 1.4E+02 Ha/kg 13SD3-DUP AVG 22 15.3-15.3 142 C 2.2E+04 3.9E+05 N BSL
53703 Dibenz(a,h)anthracene 1.5E+01 2.3E+01 Hg/kg 13SD3-DUP AVG 2/2 8.85-8.85 234 C 2.2E+01 3.9E+02 Y ARES
84662 Diethylphthalate 1.4E+01 2.0E+01 Hg/kg 13SD3-DUP AVG 2/2 2.85-2.85 20 N 6.3E+06 8.2E+07 N BSL
131113 Dimethylphthalate 7.0E+02 7.0E+02 Ha/kg 13SD3-DUP AVG 1/2 4.97 -4.97 701 - - - Y NSV
84742 Di-n-butylphthalate 6.9E+01 1.2E+02 Ha/kg 13SD3-DUP AVG 2/2 5.73-5.73 120 N 7.8E+05 1.0E+07 N BSL
206440 Fluoranthene 3.0E+01 5.6E+01 Ha/kg 13SD2 212 3.53-3.53 56 N 3.1E+05 4.1E+06 N BSL
86737 Fluorene 2.7E+00 5.0E+00 Ha/kg 13SD2 22 252-252 5 N 3.1E+05 4.1E+06 N BSL
193395 Indeno(1,2,3-cd)pyrene 3.1E+01 6.5E+01 Ha/kg 13SD3-DUP AVG 212 5.88 - 5.88 65 [} 2.2E+02 3.9E+03 N BSL
91203 Naphthalene 3.6E+00 3.6E+00 Ha/kg 13SD3-DUP AVG 1/2 4.13-4.13 3.6 N 1.6E+05 2.0E+06 N BSL
85018 Phenanthrene! 2.2E+01 3.4E+01 Ha/kg 13sD2 212 3.45-3.45 34 N 2.3E+05 3.1E+06 N BSL
129000 Pyrene 3.0E+01 5.1E+01 Ho/kg 13SD2 22 222-222 51 N 2.3E+05 3.1E+06 N BSL
SVOC TICs (ug/kg)
301020 (2)-9-Octadecenamide 6.6E+01 6.6E+01 Ha/kg 13SD2 1/2 0-0 66 - - - Y NSV
84695 1,2-Benzenedicarboxylicacid, bis(2-methy 2.4E+02 2.4E+02 Hg/kg 13SD3-DUP AVG 1/2 0-0 235 - - - Y NSV
17851535  [1,2-Benzenedicarboxylic acid, butyl 2-me 9.1E+01 9.1E+01 Ha/kg 13SD2 12 0-0 91 - - - Y NSV
119755 Benzeneamine, 2-nitro-N-phenyl- 2.1E+02 2.1E+02 Hg/kg 13SD3-DUP AVG 1/2 0-0 205 - - - Y NSV
112845 Erucylamide 4.0E+02 4.0E+02 Ha/kg 13SD3-DUP AVG 1/2 0-0 400 - - - Y NSV
198550 Perylene 1.1E+02 1.1E+02 Hg/kg 13SD3-DUP AVG 1/2 0-0 113.5 - - - Y NSV
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Table 4-14
HHRS COPC Selection (Sediment) for SWMU 13
SSP Report
Radford Army Ammunition Plant, Radford, Virginia

Concentration COPC Rationale for
Minimum Maximum Location of Maximum Detection Range of Used for Adjusted RBC Adjusted RBC Flag Selection or
CAS # Chemical Concentration Concentration Units Concentration Frequency | Detection Limits Screening CIN Residential Industrial (YIN) Deletion
PAHSs (ug/kg)
120127 Anthracene 3.8E+00 9.4E+00 Ha/kg 13SD3-DUP AVG 2/2 1.05-1.05 9.4 N 2.3E+06 3.1E+07 N BSL
56553 Benzo(a)anthracene 2.1E+01 3.0E+01 Hg/kg 13SD3-DUP AVG 212 12-12 30 C 2.2E+02 3.9E+03 N BSL
50328 Benzo(a)pyrene 2.6E+01 4.9E+01 Ha/kg 13SD3-DUP AVG 22 15-15 49 Cc 2.2E+01 3.9E+02 Y ARES
205992 Benzo(b)fluoranthene 2.3E+01 3.6E+01 Hg/kg 13SD3-DUP AVG 2/2 1.95-1.95 36 C 2.2E+02 3.9E+03 N BSL
191242  |Benzo(g,h,i)perylene™ 4.0E+01 8.8E+01 ug/kg 13SD3-DUP AVG 212 18.8-18.8 88 N 2.3E+05 3.1E+06 N BSL
207089 Benzo(k)fluoranthene 1.2E+01 2.4E+01 Hg/kg 13SD3-DUP AVG 212 15-15 24 C 2.2E+03 3.9E+04 N BSL
218019 Chrysene 1.9E+01 4.3E+01 Ha/kg 13SD3-DUP AVG 2/2 18-18 43.3 Cc 2.2E+04 3.9E+05 N BSL
53703 Dibenz(a,h)anthracene 6.2E+00 6.2E+00 Hg/kg 13SD3-DUP AVG 1/2 21-21 6.2 C 2.2E+01 3.9E+02 N BSL
206440 Fluoranthene 1.9E+01 4.8E+01 Ha/kg 13sD2 2/2 2.55-2.55 48 N 3.1E+05 4.1E+06 N BSL
193395 Indeno(1,2,3-cd)pyrene 1.8E+01 4.5E+01 Ha/kg 13SD3-DUP AVG 212 1.05-1.05 45 [} 2.2E+02 3.9E+03 N BSL
85018 Phenanthrene! 5.2E+00 1.6E+01 Ha/kg 13sD2 22 09-09 16 N 2.3E+05 3.1E+06 N BSL
129000 Pyrene 1.4E+01 4.5E+01 Ha/kg 13SD2 212 1.35-1.35 45 N 2.3E+05 3.1E+06 N BSL
Cyanide (mg/kg)
57125 Cyanide 7.0E-02 3.0E-01 Hg/kg 13SD3-DUP AVG 2/2 0.0356 - 0.0356 0.295 N 1.6E+02 2.0E+03 N BSL
Notes:

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

Hg/kg = Microgram Per Kilogram
COPC = Chemical of Potential Concern

TAL = Target Analyte List

TCL = Target Compound List

VOC = Volatile Organic Compound

SVOC = Semivolatile Organic Compound

PAH = Polynuclear Aromatic Hydrocarbon

TIC = Tentatively Identified Compound

= Chromium VI RBC value was used

= ead criteria are Action Levels; see USEPA Region Ill guidance
Bl = Mercuric chloride soil RBC value used

1= RBC value for pyrene was used for these compounds

DUP AVG = results for duplicate samples averaged
RBC = USEPA Region Ill Risk-Based Concentration

C = Carcinogenic per EPA RBC Table (October 2006)

(RBC) values from the October 31, 2006,
RBC Table and October 10, 2006, Alternate RBC Table

N = Noncarcinogenic per EPA RBC Table (October 2006)

ARES =

ARES/IND = Above Residential RBC/Industrial RBC

Above Residential RBC

BSL = Below Residential/Industrial RBC Screening Levels

NSV = No Screening Value Available
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Table 4-15
Cumulative HHRS for SWMU 13 (Sediment)
SSP Report
Radford Army Ammunition Plant, Radford, Virginia

Excess Cancer Non Carcinogenic | Excess Cancer
Detection RBC RBC Non Carcinogenic Risk HI Risk
CAS # Chemical Units | Frequency MDC C/N | Residential | Industrial HI (RBChres) (RBChres) (RBCnq) (RBCira)
TAL Metals
7429905 Aluminum mg/kg 22 2.15E+04 -- - -- - - - -
7440382 Arsenic mg/kg 212 3.55E+00 C 4.26E-01 1.91E+00 - 8.E-06 - 2.E-06
7440382 Arsenic mg/kg 22 3.55E+00 N 2.35E+01 3.07E+02 2.E-01 - 1.E-02 --
7440473 Chromium™! mg/kg 212 3.55E+01 N 2.35E+02 3.07E+03 2.E-01 - 1.E-02 -
7440484 Cobalt mg/kg 22 1.25E+01 -- - -- - - - -
7439896 Iron mg/kg 212 3.46E+04 N 2.35E+04 3.07E+05 1.E+00 - 1.E-01 -
7439965 Manganese mg/kg 212 7.20E+02 N 1.56E+03 2.04E+04 5.E-01 - 4.E-02 --
7440622 Vanadium mg/kg 212 3.80E+01 N 7.82E+01 1.02E+03 5.E-01 - 4.E-02 -
TCL SVOCs
50328 Benzo(a)pyrene ua/kg 2/2 9.65E+01 C 2.20E+01 3.92E+02 -- 4.E-06 -- 2.E-07
53703 Dibenz(a,h)anthracene ug/kg 212 2.34E+01 C 2.20E+01 3.92E+02 - 1.E-06 - 6.E-08
131113 Dimethylphthalate ua/kg 1/2 7.01E+02 -- -- -- -- --
SVOC TICs
301020 (2)-9-Octadecenamide ua/kg 1/2 6.60E+01 -- -- -- -- -- -- --
84695 1,2-Benzenedicarboxylicacid, bis(2-methy ug/kg 1/2 2.35E+02 -- - -- - - - -
17851535 |1,2-Benzenedicarboxylic acid, butyl 2-me ua/kg 1/2 9.10E+01 -- -- -- -- -- -- --
119755 Benzeneamine, 2-nitro-N-phenyl- Hg/kg 1/2 2.05E+02 -- - -- - - - -
112845 Erucylamide Ho/kg 1/2 4.00E+02 - - - - - - -
198550 Perylene Hg/kg 1/2 1.14E+02 - - - - - - -
Cumulative|
Risk 3.E+00 1.E-05 2.E-01 2.E-06
Notes:
CAS = Chemical Abstracts Service HI = Hazard Index
mg/kg = Milligram Per Kilogram MDC = Maximum Detected Concentration
Hg/kg = Microgram Per Kilogram RBC = USEPA Region Ill Risk-Based Concentration
TAL = Target Analyte List (RBC) values from the October 31, 2006,
TCL = Target Compound List RBC Table and October 14, 2006, Alternate RBC Table
SVOC = Semivolatile Organic Compound C = Carcinogenic per EPA RBC Table (April 2006)
TIC = Tentatively Identified Compound N = Noncarcinogenic per EPA RBC Table (April 2006)

M= Chromium VI RBC value was used
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Table 4-16

HHRS SSL Comparison for SWMU 13 (Sediment)

SSP Report
Radford Army Ammunition Plant, Radford, Virginia
Concentration Soil to Rationale for
Minimum Maximum Location of Maximum Detection Range of Used for Groundwater COPC Selection or
CAS # Chemical Concentration Concentration Units Concentration Frequency Detection Limits Screening SSL (DAF 20) Flag (Y/N) Deletion
TAL Metals (mg/kg)
7429905 Aluminum 9,870 21,500 mg/kg 13SD3-DUP AVG 2/2 1.83-5.1 21,500 - Y NSV
7440360 Antimony 0.18 2.7 mg/kg 13SD3-DUP AVG 2/2 0.0518 - 0.0518 2.7 13.2 N BSL
7440382 Arsenic 33 3.55 mg/kg 13SD3-DUP AVG 2/2 0.0232 - 0.0232 3.55 0.026 N BSL
7440393 Barium 101 150 mg/kg 13SD3-DUP AVG 2/2 0.106 - 0.106 150 6,015.2 N BSL
7440417 Beryllium 0.83 1.3 mg/kg 13SD3-DUP AVG 2/2 0.167 - 0.167 1.3 1,153.7 N BSL
7440439 Cadmium 0.57 0.97 mg/kg 13SD3-DUP AVG 2/2 0.182 - 0.182 0.97 27.4 N BSL
7440702 Calcium 1,270 1,850 mg/kg 13SD3-DUP AVG 2/2 16.6 - 16.6 1,850 Nutrient N Nutrient
7440473 Chromium 27 36 mg/kg 13SD3-DUP AVG 2/2 0.912-0.912 36 42.05 N BSL
7440484 Cobalt 9.90 12.5 mg/kg 13SD3-DUP AVG 2/2 0.208 - 0.208 12.5 - Y NSV
7440508 Copper 14.00 34 mg/kg 13SD3-DUP AVG 2/2 0.368 - 0.368 34 10,518 N BSL
7439896 Iron 34,550 34,600 mg/kg 13sSD2 2/2 71.6-716 34,600 - Y NSV
7439921 Lead 132.00 259 mg/kg 13SD3-DUP AVG 2/2 0.545-1.09 259 - Y NSV
7439954 Magnesium 2,130 3,450 mg/kg 13SD3-DUP AVG 2/2 3.21-321 3,450 Nutrient N Nutrient
7439965 Manganese 594 720 mg/kg 13sSD2 2/2 0.264 - 0.264 720 951.9 N BSL
7439976 Mercury 0.03 0.12 mg/kg 13SD3-DUP AVG 2/2 0.0077 - 0.0077 0.12 - Y NSV
7440020 Nickel 12.00 18.5 mg/kg 13SD3-DUP AVG 2/2 0.0356 - 0.0356 18.5 - Y NSV
7440097 Potassium 1,020 1,735 mg/kg 13SD3-DUP AVG 2/2 5-5 1,735 Nutrient N Nutrient
7782492 Selenium 0.85 1.2 mg/kg 13SD3-DUP AVG 2/2 0.0502 - 0.0502 1.2 18.98 N BSL
7440224 Silver 0.12 0.13 mg/kg 13SD3-DUP AVG 2/2 0.0044 - 0.0044 0.13 31.03 N BSL
7440235 Sodium 45 53 mg/kg 13SD2 2/2 8.92-8.92 53 Nutrient N Nutrient
7440280 Thallium 0.46 0.51 mg/kg 13SD3-DUP AVG 2/2 0.027 - 0.027 0.51 3.6 N BSL
7440622 Vanadium 19 38 mg/kg 13SD3-DUP AVG 2/2 0.207 - 0.207 38 730 N BSL
7440666 Zinc 442 541 mg/kg 13SD3-DUP AVG 2/2 3.35-3.35 541 13,622 N BSL
TCL VOCs (ug/kg)
78933 2-Butanone 3.1E+01 4.2E+01 Hg/kg 13sSD2 2/2 75-75 4.2E+01 2.9E+04 N BSL
67641 Acetone 7.0E+01 1.8E+02 Hg/kg 13sSD2 2/2 75-75 1.8E+02 2.2E+04 N BSL
156592 cis-1,2-Dichloroethene 9.5E+00 9.5E+00 Ha/kg 13SD3-DUP AVG 1/2 1.07-1.07 9.5E+00 - Y NSV
75092 Methylene chloride 4.4E+00 4.4E+00 Hg/kg 13SD3-DUP AVG 1/2 4.22-4.22 4.4E+00 1.9E+01 N BSL
127184 Tetrachloroethene 3.6E+00 3.6E+00 Hg/kg 13SD3-DUP AVG 1/2 0.92-0.92 3.6E+00 4.7E+00 N BSL
108883 Toluene 1.1E+00 1.4E+00 Hg/kg 13SD3-DUP AVG 2/2 0.696 - 0.696 1.4E+00 2.7E+04 N BSL
79016 Trichloroethene 5.1E+01 5.1E+01 Hg/kg 13SD3-DUP AVG 1/2 1.02-1.02 5.1E+01 2.6E-01 Y ASSL
TCL SVOCs (ug/kg)
91576 2-Methylnaphthalene 7.0E+00 1.2E+01 Hg/kg 13sSD2 2/2 4.11-4.11 1.2E+01 4.4E+03 N BSL
83329 Acenaphthene 5.0E+00 5.0E+00 Hg/kg 13sSD2 1/2 2.58-2.58 5.0E+00 1.0E+05 N BSL
208968 Acenaphthylene 6.0E+00 6.0E+00 Hg/kg 13SD3-DUP AVG 1/2 2.25-2.25 6.0E+00 - Y NSV
120127 Anthracene 2.8E+01 2.8E+01 Hg/kg 13SD3-DUP AVG 1/2 6.93-6.93 2.8E+01 4.7E+05 N BSL
56553 Benzo(a)anthracene 3.3E+01 5.8E+01 Hg/kg 13SD3-DUP AVG 2/2 20-20 5.8E+01 4.8E+02 N BSL
50328 Benzo(a)pyrene 4.2E+01 9.7E+01 Hg/kg 13SD3-DUP AVG 2/2 8.57-8.57 9.7E+01 1.2E+02 N BSL
205992 Benzo(b)fluoranthene 6.4E+01 1.4E+02 Hg/kg 13SD3-DUP AVG 2/2 14.6-14.6 1.4E+02 1.5E+03 N BSL
191242 Benzo(g,h,i)perylene 3.5E+01 6.9E+01 ug/kg 13SD3-DUP AVG 22 13.1-13.1 6.9E+01 . Y NSV
207089 Benzo(k)fluoranthene 2.7E+01 6.4E+01 Hg/kg 13SD3-DUP AVG 2/2 20.1-20.1 6.4E+01 1.5E+04 N BSL
117817 Bis(2-ethylhexyl)phthalate 2.8E+01 3.8E+01 Ha/kg 13SD3-DUP AVG 2/2 3.11-3.11 3.8E+01 2.9E+06 N BSL
218019 Chrysene 3.7E+01 1.4E+02 Hg/kg 13SD3-DUP AVG 2/2 15.3-15.3 1.4E+02 4.8E+04 N BSL
53703 Dibenz(a,h)anthracene 1.5E+01 2.3E+01 Ha/kg 13SD3-DUP AVG 2/2 8.85-8.85 2.3E+01 4.6E+02 N BSL
84662 Diethylphthalate 1.4E+01 2.0E+01 Hg/kg 13SD3-DUP AVG 2/2 2.85-2.85 2.0E+01 4.5E+05 N BSL
131113 Dimethylphthalate 7.0E+02 7.0E+02 Hg/kg 13SD3-DUP AVG 1/2 4.97 -4.97 7.0E+02 - Y NSV
84742 Di-n-butylphthalate 6.9E+01 1.2E+02 Hg/kg 13SD3-DUP AVG 2/2 5.73-5.73 1.2E+02 5.0E+06 N BSL
206440 Fluoranthene 3.0E+01 5.6E+01 Hg/kg 13sSD2 2/2 3.53-3.53 5.6E+01 6.3E+06 N BSL
86737 Fluorene 2.7E+00 5.0E+00 Hg/kg 13sSD2 2/2 252-252 5.0E+00 1.4E+05 N BSL
193395 Indeno(1,2,3-cd)pyrene 3.1E+01 6.5E+01 Hg/kg 13SD3-DUP AVG 2/2 5.88-5.88 6.5E+01 4.2E+03 N BSL
91203 Naphthalene 3.6E+00 3.6E+00 Hg/kg 13SD3-DUP AVG 1/2 4.13-4.13 3.6E+00 1.5E+02 N BSL
85018 Phenanthrene 2.2E+01 3.4E+01 Hg/kg 13sSD2 2/2 3.45-3.45 3.4E+01 - Y NSV
129000 Pyrene 3.0E+01 5.1E+01 ug/kg 13SD2 2/2 2.22-2.22 5.1E+01 6.8E+05 N BSL
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Table 4-16

HHRS SSL Comparison for SWMU 13 (Sediment)

SSP Report
Radford Army Ammunition Plant, Radford, Virginia
Concentration Soil to Rationale for
Minimum Maximum Location of Maximum Detection Range of Used for Groundwater COPC Selection or

CAS # Chemical Concentration Concentration Units Concentration Frequency Detection Limits Screening SSL (DAF 20) Flag (Y/N) Deletion

SVOC TICs (ug/kg)
301020 (2)-9-Octadecenamide 6.6E+01 6.6E+01 pg/kg 13SD2 1/2 0-0 6.6E+01 - Y NSV
84695 1,2-Benzenedicarboxylicacid, bis(2-methy 2.4E+02 2.4E+02 Ha/kg 13SD3-DUP AVG 1/2 0-0 2.4E+02 - Y NSV

17851535 1,2-Benzenedicarboxylic acid, butyl 2-me 9.1E+01 9.1E+01 Ha/kg 13SD2 1/2 0-0 9.1E+01 - Y NSV

119755 Benzeneamine, 2-nitro-N-phenyl- 2.1E+02 2.1E+02 Ha/kg 13SD3-DUP AVG 1/2 0-0 2.1E+02 - Y NSV
112845 Erucylamide 4.0E+02 4.0E+02 ug/kg 13SD3-DUP AVG 1/2 0-0 4.0E+02 - Y NSV
198550 Perylene 1.1E+02 1.1E+02 pg/kg 13SD3-DUP AVG 1/2 0-0 1.1E+02 - Y NSV

PAHSs (ug/kg)
120127 Anthracene 3.8E+00 9.4E+00 pg/kg 13SD3-DUP AVG 2/2 1.05 - 1.05 9.4E+00 4.7E+05 N BSL
56553 Benzo(a)anthracene 2.1E+01 3.0E+01 Ha/kg 13SD3-DUP AVG 22 1.2-1.2 3.0E+01 4.8E+02 N BSL
50328 Benzo(a)pyrene 2.6E+01 4.9E+01 Ha/kg 13SD3-DUP AVG 22 15-15 4.9E+01 1.2E+02 N BSL
205992 Benzo(b)fluoranthene 2.3E+01 3.6E+01 pg/kg 13SD3-DUP AVG 212 1.95-1.95 3.6E+01 1.5E+03 N BSL
191242 Benzo(g,h,i)perylene 4.0E+01 8.8E+01 Ha/kg 13SD3-DUP AVG 22 18.8-18.8 8.8E+01
207089 Benzo(k)fluoranthene 1.2E+01 2.4E+01 pg/kg 13SD3-DUP AVG 212 15-15 2.4E+01 1.5E+04 N BSL
218019 Chrysene 1.9E+01 4.3E+01 pg/kg 13SD3-DUP AVG 2/2 1.8-1.8 4.3E+01 4.8E+04 N BSL
53703 Dibenz(a,h)anthracene 6.2E+00 6.2E+00 pg/kg 13SD3-DUP AVG 1/2 21-21 6.2E+00 4.6E+02 N BSL
206440 Fluoranthene 1.9E+01 4.8E+01 ug/kg 13SD2 212 2.55 - 2.55 4.8E+01 6.3E+06 N BSL
193395 Indeno(1,2,3-cd)pyrene 1.8E+01 4.5E+01 pg/kg 13SD3-DUP AVG 212 1.05 - 1.05 4.5E+01 4.2E+03 N BSL
85018 Phenanthrene 5.2E+00 1.6E+01 ug/kg 13SD2 212 0.9-0.9 1.6E+01 - Y NSV
129000 Pyrene 1.4E+01 4.5E+01 ug/kg 13SD2 212 1.35-1.35 4.5E+01 6.8E+05 N BSL

Cyanide (mg/kg)
57125 Cyanide 7.0E-02 3.0E-01 ug/kg 13SD3-DUP AVG 2/2 0.0356 - 0.0356 3.0E-01 1.5E+02 N BSL

Notes:

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

ua/kg = Microgram Per Kilogram

TAL = Target Analyte List

TCL = Target Compound List

VOC = Volatile Organic Compound
SVOC = Semivolatile Organic Compound
PAH = Polynuclear Aromatic Compound
TIC = Tentatively Identified Compound
M= Chromium VI RBC value was used
2
Bl = Mercuric chloride soil RBC value used

= RBC value for pyrene was used for these compounds

Lead criteria are Action Levels; see USEPA Region Ill guidance

DUP AVG = results for duplicate samples averaged
SSL DAF20 = Soil Screening Levels at a Dilution Attenuation Factor of 20
Per (SSL) values from the October 31, 2006, RBC Table

ASSL = Above Soil Screening Level

BSL = Below Soil Screening Levels

NSV = No Screening Value Available

* = Surface Soil Detections used for SSL Screening due to testing of
one surface soil sample for PCB/Pesticides/Herbicides

Radford Army Ammunition Plant
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Table 4-17

HHRS COPC Selection (Surface Water) for SWMU 13

SSP Report
Radford Army Ammunition Plant, Radford, Virginia
Virginia Water Rationale for
Minimum Maximum Location of Maximum | Detection Range of Concentration Used Adjusted Tap Quality CoPC Selection or
CAS # Chemical Concentration | Concentration Units Concentration Frequency | Detection Limits for Screening CIN Water RBC MCL Criteria”! Flag (Y/N) Deletion
TAL Metals (mg/kg)
7429905 |Aluminum 59.5 74 ug/L 13sw2 22 18.7-18.7 74 N - - - Y NSV
7440360 |Antimony 0.7 0.7 ug/L 13SW3-DUP AVG 1/2 0.552 - 0.552 0.7 N 15 6 - N BSL
7440360 |Antimony, Dissolved 0.8 0.8 ug/L 13SW3-DUP AVG 1/2 0.552 - 0.552 0.8 N 15 6 - N BSL
7440393 [Barium 21 22 ug/L 13sw2 22 1.82-1.82 22 N 730 2,000 2,000 N BSL
7440393 |Barium, Dissolved 175 18 ug/L 13sw2 22 1.82-1.82 18 N 256 2,000 2,000 N BSL
7440702 |Calcium 13,000 13,000 ug/L 13sw2 22 170-170 13,000 - -- - - N Nutrient
7440702 |Calcium, Dissolved 13,000 13,000 ug/L 13sw2 22 170-170 13,000 - - - N Nutrient
7440473 |Chromium 0.7 0.8 ug/L 13sw2 212 0.554 - 0.554 0.8 N 11 100 - N BSL
7440473 |Chromium, Dissolved 0.7 0.7 ug/L 13SW3-DUP AVG 1/2 0.554 - 0.554 07 N 11 100 - N BSL
7439896 [Iron 175 190 ug/L 13sw2 22 2.95-2.95 190 N 1,095 - 300 N BSL
7439896 |lron, Dissolved 37 37 ug/L 13sw2 22 2.95-2.95 37 N 1,095 - 300 N BSL
7439921 |[Lead 0.6 0.9 ug/L 13SW3-DUP AVG 22 0.281-0.281 0.9 - -- 15 15 N BSL
7439954 |Magnesium 5,350 5,700 ug/L 13sw2 22 57.4-57.4 5,700 - - - - N Nutrient
7439954 |Magnesium, Dissolved 5,450 5,600 ug/L 13SW2 2/2 57.4-57.4 5,600 - - -- - N Nutrient
7439965 |Manganese 27 27 ug/L 13sw2 22 3.16 -3.16 27 N 73 - 50 N BSL
7439965 [Manganese, Dissolved 6.1 10 ug/L 13sw2 22 3.16 - 3.16 10 N 73 - 50 N BSL
7440020 |Nickel 0.8 1 ug/L 13sw2 22 0.41-0.41 1 N 73 - 610 N BSL
7440020 |[Nickel, Dissolved 0.9 11 ug/L 13sw2 212 0.41-0.41 11 N 73 - 610 N BSL
7440097 |Potassium 1,800 1,850 ug/L 13SW3-DUP AVG 22 59.7 - 59.7 1,850 - - - - N Nutrient
7440097 |Potassium, Dissolved 1,600 1,650 ug/L 13SW3-DUP AVG 22 59.7 - 59.7 1,650 - -- - - N Nutrient
7440235 |Sodium 5,050 5,100 ug/L 13sw2 22 76.9-76.9 5,100 - - - - N Nutrient
7440235 |Sodium, Dissolved 5,050 5,100 ug/L 13sw2 22 76.9-76.9 5,100 - -- - - N Nutrient
7440280 |Thallium 0.27 0.27 ug/L 13SW3-DUP AVG 1/2 0.208 - 0.208 03 N 0.26 2 - Y ARBC
7440666 |Zinc 5.5 5.5 ug/L 13sw2 1/2 4.55 - 4.55 55 N 1,095 - 5,000 N BSL
TCL SVOCs (ug/L)

117817  |Bis(2-ethylhexyl)phthalate 0.3 0.3 ug/L 13sw2 22 0.149 - 0.149 03 C 5 - - N BSL
85687 Butylbenzylphthalate 0.1 0.1 ug/L 13sw2 22 0.015 - 0.015 0.1 N 730 - 3,000 N BSL
84662 Diethylphthalate 0.1 0.1 ug/L 13sw2 1/2 0.074 - 0.074 0.1 N 2,920 - 23,000 N BSL

SVOC TICs (ug/L)
629969  |(M) 1-Eicosanol 0.8 0.9 ug/L 13sw2 212 0-0 0.9 - -- - - Y NSV
301020  |(Z)-9-Octadecenamide 10.4 10.4 ug/L 13SW3-DUP AVG 1/2 0-0 10.4 - - - - Y NSV
36653824 |[1-Hexadecanol 0.5 0.5 ug/L 13sw2 1/2 0-0 05 - -- - - Y NSV
84695 1,2-Benzenedicarboxylicacid, bis(2-methy 0.5 0.8 ug/L 13SwW2 22 0-0 0.8 - - - - Y NSV
17851535 |1,2-Benzenedicarboxylic acid, butyl 2-me 0.5 0.5 ug/L 13SW3-DUP AVG 1/2 0-0 05 - -- - - Y NSV

101371  |2,4,6-Triallyloxy-1,3,5-triazine 1.2 1.6 ug/L 13sw2 22 0-0 1.6 - - - - Y NSV

629970 |Docosane, 11-butyl- 0.5 0.5 ug/L 13SW3-DUP AVG 1/2 0-0 05 - -- - - Y NSV

112958  |Eicosane 0.5 0.5 ug/L 13sw2 1/2 0-0 05 - - - - Y NSV

112845  |Erucylamide 9.6 20.8 ug/L 13sw2 22 0-0 20.8 - - - - Y NSV

Notes:

CAS = Chemical Abstracts Service

ug/L = Microgram Per Liter

TAL = Target Analyte List

TCL = Target Compound List

SVOC = Semivolatile Organic Compound

TIC = Tentatively Identified Compound

COPC = Chemical of Potential Concern

DUP AVG = results for duplicate samples averaged

MCL = Maximum Contaminant Level
RBC = USEPA Region Il Risk-Based Concentration
(RBC) values from the October 31, 2006,
RBC Table and October 10, 2006, Alternate RBC Table
C = Carcinogenic per EPA RBC Table (October 2006)
N = Noncarcinogenic per EPA RBC Table (October 2006)
W= vVirginia Water Quality Criteria Values Taken from 9 VAC 25-260-140
Human Health - Public Water Supplies Values Used

ARBC = Above Tap Water RBC
BSL = Below Tap Water RBC/MCL
NSV = No Screening Value Available

Radford Army Ammunition Plant
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Table 4-18

Cumulative HHRS for SWMU 13 (Surface Water)

SSP Report

Radford Army Ammunition Plant, Radford, Virginia

Excess Cancer

Detection Non Carcinogenic Risk
CAS # Chemical Units Frequency MDC CIN|  HI (RBCrap water) (RBCrap water)
TAL Metals
7429905 Aluminum pg/L 2/2 7.40E+01 N - --
7440280 Thallium pg/L 1/2 2.70E-01 N 1.E-01 -
SVOC TICs (ug/l)
629969 (M) 1-Eicosanol pg/L 2/2 9.10E-01 -- -- --
301020 (2)-9-Octadecenamide pg/L 1/2 1.04E+01 -- - -
36653824 1-Hexadecanol ug/L 1/2 5.10E-01 -- -- --
84695 1,2-Benzenedicarboxylicacid, bis(2-methy ug/L 2/2 8.40E-01 -- -- --
17851535 1,2-Benzenedicarboxylic acid, butyl 2-me ug/L 1/2 5.10E-01 - - -
101371 2,4,6-Triallyloxy-1,3,5-triazine ug/L 2/2 1.63E+00 -- -- --
629970 Docosane, 11-butyl- ug/L 1/2 4.90E-01 -- -- --
112958 Eicosane pg/L 1/2 5.40E-01 -- -- --
112845 Erucylamide pg/L 2/2 2.08E+01 -- -- --
1.E-01 -
Notes:

CAS = Chemical Abstracts Service

ug/L = Microgram Per Liter

TAL = Target Analyte List

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

RBC = USEPA Region Ill Risk-Based Concentration

(RBC) values from the October 31, 2006,

RBC Table and October 10, 2006, Alternate RBC Table
C = Carcinogenic per EPA RBC Table (October 2006)
N = Noncarcinogenic per EPA RBC Table (October 2006)

Radford Army Ammunition Plant
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Table 4-19
Detected Chemical Occurrence for SWMU 13 - Soil
SSP Report
Radford Army Ammunition Plant, Radford, Virginia

Concentration
Minimum Maximum Location of Maximum | Detection Range of Used for
CAS # Chemical Concentration | Concentration Units Concentration Frequency |Detection Limits Screening
TAL Metals (mg/kg)
7429905 |Aluminum 6,630 20,400 mg/kg 13SB9A 6/6 1.83-1.83 20,400
7440360 |Antimony 0.07 1.1 mg/kg 13SB12A 5/6 0.0518 - 0.0518 1.1
7440382 |Arsenic 1.6 2.7 mg/kg 13SB9A 6/6 0.0232 - 0.0232 3
7440393 |Barium 78 175 mg/kg 13SB9A 6/6 0.106 - 0.106 175
7440417 |Beryllium 0.66 1.2 mg/kg 13SB9A 5/6 0.0333-0.167 1.20
7440439 |Cadmium 0.9 2.2 mg/kg 13SB9A 6/6 0.182-0.182 2.20
7440702 |Calcium 1,890 12,400 mg/kg 13SB12A 6/6 16.6 - 16.6 12,400
18540299 |Chromium 18 38 mg/kg 13SB11A 6/6 0.912-0.912 38
7440484 |Cobalt 5.1 13 mg/kg 13SB11A 6/6 0.208 - 0.208 13
7440508 |Copper 13 45 mg/kg 13SB12A 6/6 0.368 - 0.368 45
7439896 |lron 14,800 36,500 mg/kg 13SB9A 6/6 21.2-42.4 36,500
7439921 |Lead 111 8,620 mg/kg 13SB8A 6/6 0.545-21.8 8,620
7439954 [Magnesium 3,240 5,330 mg/kg 13SB12A 6/6 3.21-3.21 5,330
7439965 |Manganese 301 1,240 mg/kg 13SB9A 6/6 0.264 - 1.32 1,240
7439976 |Mercury 0.016 0.052 mg/kg 13SB11A 6/6 0.0077 - 0.0077 0.05
7440020 |Nickel 8.3 19 mg/kg 13SB9A 6/6 0.0356 - 0.0356 19
7440097 |Potassium 1,050 2,680 mg/kg 13SB11A 6/6 5-5 2,680
7782492 |Selenium 0.32 0.9 mg/kg 13SB9A 6/6 0.0502 - 0.0502 0.93
7440224  |Silver 0.06 0.14 mg/kg 13SB8A 6/6 0.0044 - 0.0044 0.14
7440235 |Sodium 36 102 mg/kg 13SB12A 6/6 18.1-18.1 102
7440280 |Thallium 0.13 0.78 mg/kg 13SB9A 6/6 0.027 - 0.027 0.78
7440622 |Vanadium 14 37 mg/kg 13SB9A 6/6 0.207 - 0.207 37
7440666 |Zinc 214 1,010 mg/kg 13SB9A 6/6 259-129 1,010
TCL VOCs (ug/kg)
120821 1,2,4-Trichlorobenzene 9.6E-01 9.6E-01 ua/kg 13SB10A 1/6 0.492 - 0.574 9.6E-01
78933 2-Butanone 2.6E+01 45E+01 ua/kg 13SB11A 6/6 6-7 4.5E+01
67641 Acetone 4.9E+01 3.2E+02 ua/kg 13SB10A 6/6 6-7 3.2E+02
71432 Benzene 9.1E-01 9.1E-01 ua/kg 13SB11A 1/6 0.632 - 0.738 9.1E-01
75092 Methylene chloride 4.1E+00 1.1E+01 ua/kg 13SB10A 6/6 3.37-3.93 1.1E+01
108883 Toluene 6.6E-01 3.5E+00 ua/kg 13SB10A 5/6 0.557 - 0.65 3.5E+00
79016 Trichloroethene 9.6E+00 9.6E+00 ua/kg 13SB11A 1/6 0.812 - 0.948 9.6E+00

Radford Army Ammunition Plant

SSP Report



Table 4-19
Detected Chemical Occurrence for SWMU 13 - Soil
SSP Report
Radford Army Ammunition Plant, Radford, Virginia

Concentration
Minimum Maximum Location of Maximum | Detection Range of Used for

CAS # Chemical Concentration | Concentration Units Concentration Frequency |Detection Limits Screening

TCL SvVOCs* (ug/kg)
91576 2-Methylnaphthalene 4.0E+00 2.2E+01 ua/kg 13SB8A 3/6 3.29-3.84 2.2E+01
606202 2,6-Dinitrotoluene 2.1E+02 2.1E+02 pa’kg 13SB12A 1/6 33.2-38.38 2.1E+02
59507 4-Chloro-3-Methylphenol 9.0E+00 2.5E+01 ua/kg 13SB9A 5/6 6.25-7.29 2.5E+01
208968  |Acenaphthylene 2.0E+00 7.0E+00 pa’kg 13SB9A 4/6 18-21 7.0E+00
117817 Bis(2-ethylhexyl)phthalate 1.9E+01 4.5E+02 ua/kg 13SB10A 6/6 248-29 4.5E+02
85687 Butylbenzylphthalate 6.0E+00 3.8E+01 pa/kg 13SB10A 3/6 5.38 - 6.27 3.8E+01
132649 Dibenzofuran 6.0E+00 1.3E+01 ua/kg 13SB8A 2/6 3.79-4.42 1.3E+01
84662 Diethylphthalate 9.0E+00 9.5E+02 pa’kg 13SB12A 6/6 2.28 - 2.66 9.5E+02
131113 Dimethylphthalate 1.8E+01 1.4E+02 ua/kg 13SB10A 2/6 3.97 - 4.63 1.4E+02
84742 Di-n-butylphthalate 6.2E+01 6.8E+02 pa’kg 13SB12A 6/6 458 -5.35 6.8E+02
91203 Naphthalene 4.0E+00 1.0E+01 ua/kg 13SB8A 2/6 3.3-3.85 1.0E+01
86306 N-Nitrosodiphenylamine 2.1E+01 6.3E+02 pa’kg 13SB12A 4/6 5.7-6.65 6.3E+02

PAHSs? (ug/kg)
83329 Acenaphthene 1.4E+01 1.7E+01 pa/kg 13SB9A 2/6 11.3-13.2 1.7E+01
120127 Anthracene 6.6E+00 3.8E+01 ua/kg 13SB9A 4/6 0.84 - 0.98 3.8E+01
56553 Benzo(a)anthracene 2.1E+00 1.4E+02 pa/kg 13SB10A 6/6 0.96 -1.12 1.4E+02
50328 Benzo(a)pyrene 6.5E+00 1.9E+02 ua/kg 13SB10A 5/6 12-14 1.9E+02
205992 Benzo(b)fluoranthene 4.9E+00 1.4E+02 pa/kg 13SB10A 5/6 1.56 - 1.82 1.4E+02
191242 Benzo(g,h,i)perylene 8.2E+01 5.4E+02 ua/kg 13SB9A 4/6 15-175 5.4E+02
207089 Benzo(k)fluoranthene 2.0E+01 8.0E+01 pa’kg 13SB10A 4/6 12-14 8.0E+01
218019 Chrysene 2.4E+00 1.5E+02 ua/kg 13SB9A 6/6 1.44 - 1.68 1.5E+02
53703 Dibenz(a,h)anthracene 2.3E+00 5.2E+00 pa’kg 13SB10A 2/6 1.68-1.96 5.2E+00
206440 Fluoranthene 5.0E+00 4.7E+02 ua/kg 13SB10A 6/6 2.04-2.38 4.7E+02
86737 Fluorene 1.1E+01 1.7E+01 pa’kg 13SB10A 2/6 1.56 - 1.82 1.7E+01
193395 Indeno(1,2,3-cd)pyrene 5.9E+00 1.3E+02 ua/kg 13SB10A 5/6 0.84 -0.98 1.3E+02
85018 Phenanthrene 2.1E+00 2.1E+02 pa’kg 13SB10A 6/6 0.72-0.84 2.1E+02
129000 Pyrene 3.6E+00 3.2E+02 ua/kg 13SB10A 6/6 1.08 - 1.26 3.2E+02

Explosives® (mg/kg)
121142 2,4-Dinitrotoluene 3.9E-01 3.9E-01 mg/kg 13SB12A 1/6 0.142 - 0.142 3.9E-01
118967 2,4,6-Trinitrotoluene 2.7E-01 4.3E-01 mg/kg 13SB11A 2/6 0.167 - 0.167 4.3E-01
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Table 4-19
Detected Chemical Occurrence for SWMU 13 - Soil
SSP Report
Radford Army Ammunition Plant, Radford, Virginia

Concentration

Minimum Maximum Location of Maximum | Detection Range of Used for

CAS # Chemical Concentration | Concentration Units Concentration Frequency |Detection Limits Screening
Nitroglycerin/PETN (mg/kQg)

55630 Nitroglycerin 2.1E+00 8.5E+00 mg/kg 13SB12A 2/6 0.195 - 0.276 8.5E+00
Cyanide (mg/kg)

57125 Cyanide 7.0E-02 3.5E-01 mg/kg 13SB9A 6/6 0.0356 - 0.0356 3.5E-01
Dioxins/Furans (mg/kg)*
Total 2,3,7,8-TCDD Equivalents

Notes:

CAS = Chemical Abstracts Sevice

TAL = Target Analyte List

TCL = Target Compound List

VOC = Volatile Organic Compound

SVOC = Semivolatile Organic Compound
PAH = Polynuclear Aromatic Hydrocarbon
mg/kg = Milligram Per Kilogram

ug/kg = Microgram Per Kilogram

! = SVOCs analyzed by USEPA SW-846 8270 Method 8270C

2 = PAHs analyzed by USEPA SW-846 Method8310

® = Explosives analyzed by USEPA SW-846 Method 8330
* = See Table 4-20 for dioxin/furans
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Table 4-20
Conversion of Dioxin Detections in Soil to Equivalents of 2,3,7,8-TCDD for SWMU 13
SSP Report
Radford Army Ammunition Plant, Radford, Virginia

Sample ID 13SB9A
Sample Date 09/30/03
2,3,7,8-TCDD
Equivalents

Dioxin/Furans Method 8290 TEFY pg/g Flags pa/g
1,2,3,4,6,7,8,9-OCDD 0.0001 1520 J 1.52E-01
1,2,3,4,6,7,8,9-OCDF 0.0001 11.2 J 1.12E-03
1,2,3,4,6,7,8-HpCDD 0.01 50 5.00E-01
1,2,3,4,6,7,8-HpCDF 0.01 5.11 J 5.11E-02
1,2,3,4,7,8,9-HpCDF 0.01 0.46 J 4.60E-03
1,2,3,4,7,8-HxCDD 0.1 0.735 J 7.35E-02
1,2,3,4,7,8-HXCDF 0.01 0.681 J 6.81E-03
1,2,3,6,7,8-HxCDD 0.1 2.24 J 2.24E-01
1,2,3,6,7,8-HXCDF 0.1 0.534 J 5.34E-02
1,2,3,7,8,9-HxCDD 0.1 2.33 2.33E-01
1,2,3,7,8-PeCDD 1 0.656 J 6.56E-01
1,2,3,7,8-PeCDF 0.05 0.45 J 2.25E-02
2,3,4,6,7,8-HXCDF 0.1 0.494 J 4.94E-02
2,3,4,7,8-PeCDF 0.5 0.574 J 2.87E-01
2,3,7,8-TCDF 0.1 0.784 A 7.84E-02
Total HpCDD 96.8 --
Total HpCDF 13 --
Total HXCDD 21.6 -
Total HXCDF 8.31 -
Total PeCDD 3.82 J -
Total PeCDF 4.85 J -
Total TCDD 1.08 J -
Total TCDF 7.11 --
Total 2,3,7,8-TCDD Equivalents 2.39E+00

NOTES:

@ = peveloped by the World Health Organization [Van den
Berg, et al. (1998). Toxic Equivalency Factors (TEFs) for

PCBs, PCDDs, PCDFs for Humans and for Wildlife.

pa/kg = Microgram Per Kilogram

Radford Army Ammunition Plant
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Table 4-21
Non-detected Chemicals for SWMU 13 (Soil)
SSP Report
Radford Army Ammunition Plant, Radford, Virginia

Number Maximum
of Minimum | Maximum Detection Limit
CAS # Parameter Name Units | Samples MDL MDL TSV Exceeds TSV
TAL Metals
7440417 |Beryllium mg/kg 1 0.0391 0.0391 10 N
7440360 |Antimony mg/kg 1 0.0518 0.0518 5 Y
Pesticides/Herbicides
72548 |4,4'-DDD ug/kg 1 0.309 0.309 - NS
72559 4,4'-DDE ug/kg 1 0.228 0.228 100 Y
50293 (4,4-DDT ug/kg 1 0.234 0.234 100 N
309002 |Aldrin ug/kg 1 0.395 0.395 100 N
319846 |alpha-BHC ug/kg 1 0.394 0.394 100 N
5103719 |alpha-Chlordane ug/kg 1 0.564 0.564 100 N
319857 |beta-BHC ug/kg 1 1.47 1.47 100 N
319868 |delta-BHC ug/kg 1 1.06 1.06 100 N
60571 Dieldrin ug/kg 1 0.402 0.402 100 N
959988 |Endosulfan | ug/kg 1 1.18 1.18 - NS
33213659 |Endosulfan Il ug/kg 1 0.278 0.278 - NS
1031078 |Endosulfan Sulfate ug/kg 1 0.654 0.654 - NS
72208 Endrin ug/kg 1 0.387 0.387 100 N
7421934 |Endrin aldehyde ug/kg 1 1.44 1.44 - NS
53494705 |Endrin ketone ug/kg 1 0.358 0.358 - NS
58899 gamma-BHC (Lindane) ug/kg 1 0.252 0.252 100 N
5103742 |gamma-Chlordane ug/kg 1 0.914 0.914 100 N
76448 Heptachlor ug/kg 1 0.917 0.917 -- NS
1024573 [Heptachlor epoxide ug/kg 1 0.592 0.592 100 N
72435 Methoxychlor ug/kg 1 0.364 0.364 100 N
8001352 |Toxaphene ug/kg 1 30.3 30.3 - NS
93765 2,4,5-T ug/kg 1 2.6 2.6 -- NS
93721  |2,4,5-TP (Silvex) ug/kg 1 5.2 5.2 -- NS
94757 2,4-D ug/kg 1 20.8 20.8 -- NS
94826 |2,4-DB ug/kg 1 80.6 80.6 - NS
75990 Dalapon ug/kg 1 74.1 74.1 - NS
1918009 ([Dicamba ug/kg 1 2.6 2.6 -- NS
120365 |Dichlorprop ug/kg 1 22.1 22.1 -- NS
88857 Dinoseb ug/kg 1 27.3 27.3 - NS
94746 MCPA ug/kg 1 1810 1810 -- NS
93652 |MCPP ug/kg 1 6570 6570 -- NS
PCBs
12674112 |(Aroclor 1016 ug/kg 1 20.8 20.8 - NS
11104282 |Aroclor 1221 ug/kg 1 2.6 2.6 -- NS
11141165 [Aroclor 1232 ug/kg 1 6.5 6.5 - NS
53469219 |Aroclor 1242 ug/kg 1 3.9 3.9 -- NS
12672296 |(Aroclor 1248 ug/kg 1 6.5 6.5 - NS
11097691 |Aroclor 1254 ug/kg 1 3.9 3.9 371 N
11096825 |[Aroclor 1260 ug/kg 1 9.1 9.1 371 N
VOCs
71556 1,1,1-Trichloroethane ug/kg 6 0.511 0.596 300 N
79345 1,1,2,2-Tetrachloroethane ug/kg 6 0.784 0.914 300 N
76131 1,1,2-Trichloro-1,2,2-trifluoroethane ug/kg 6 0.911 1.06 - NS
79005 1,1,2-Trichloroethane ug/kg 6 0.712 0.83 300 N
75343 1,1-Dichloroethane ug/kg 6 0.869 1.01 300 N
75354 1,1-Dichloroethene ug/kg 6 0.88 1.03 - NS
87616 1,2,3-Trichlorobenzene ug/kg 6 0.653 0.762 - NS
120821 [1,2,4-Trichlorobenzene ug/kg 5 0.492 0.533 100 N
96128 1,2-Dibromo-3-chloropropane ug/kg 6 25 2.91 - NS
106934 |1,2-Dibromoethane ug/kg 6 0.822 0.959 - NS
95501 1,2-Dichlorobenzene ug/kg 6 0.581 0.678 100 N
107062 [1,2-Dichloroethane ug/kg 6 0.517 0.603 870,000 N
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Table 4-21
Non-detected Chemicals for SWMU 13 (Soil)
SSP Report
Radford Army Ammunition Plant, Radford, Virginia

Number Maximum
of Minimum | Maximum Detection Limit
CAS # Parameter Name Units | Samples MDL MDL TSV Exceeds TSV
78875 |1,2-Dichloropropane ug/kg 6 0.703 0.82 700,000 N
541731 |1,3-Dichlorobenzene ug/kg 6 0.322 0.375 - NS
106467 |1,4-Dichlorobenzene ug/kg 6 0.852 0.994 100 N
591786 |[2-Hexanone ug/kg 6 2.71 3.16 -- NS
108101 |4-Methyl-2-pentanone ug/kg 6 1.75 2.04 - NS
71432 Benzene ug/kg 5 0.632 0.738 100 N
74975  |Bromochloromethane ug/kg 6 0.913 1.07 -- NS
75274 Bromodichloromethane ug/kg 6 0.601 0.701 450,000 N
75252 Bromoform ug/kg 6 0.694 0.809 - NS
74839 Bromomethane ug/kg 6 1.8 2.1 - NS
75150 |Carbon disulfide ug/kg 6 1.74 2.03 - NS
56235 Carbon tetrachloride ug/kg 6 0.559 0.652 300 N
108907 |Chlorobenzene ug/kg 6 0.793 0.925 100 N
75003 Chloroethane ug/kg 6 1.62 1.89 - NS
67663 |Chloroform ug/kg 6 0.535 0.624 300 N
74873 Chloromethane ug/kg 6 1 1.17 - NS
156592 |cis-1,2-Dichloroethene ug/kg 6 0.852 0.994 300 N
10061015 |cis-1,3-Dichloropropene ug/kg 6 0.589 0.687 - NS
110827 |Cyclohexane ug/kg 6 0.379 0.442 - NS
124481 |Dibromochloromethane ug/kg 6 0.62 0.724 - NS
75718 Dichlorodifluoromethane ug/kg 6 0.802 0.935 - NS
100414 |Ethylbenzene ug/kg 6 0.508 0.592 100 N
98828 Isopropylbenzene ug/kg 6 0.655 0.764 - NS
79209 Methyl acetate ug/kg 6 4.16 4.86 - NS
1634044 [methyl tert-Butyl ether ug/kg 6 0.769 0.897 - NS
108872 |Methylcyclohexane ug/kg 6 1.01 1.18 - NS
100425 |Styrene ug/kg 6 0.53 0.619 100 N
127184 |Tetrachloroethene ug/kg 6 0.736 0.858 300 N
108883 |Toluene ug/kg 1 0.557 0.557 100 N
156605 |trans-1,2-Dichloroethene ug/kg 6 0.844 0.984 300 N
10061026 (trans-1,3-Dichloropropene ug/kg 6 0.625 0.729 - NS
79016 Trichloroethene ug/kg 5 0.812 0.948 300 N
75694  |Trichlorofluoromethane ug/kg 6 0.892 1.04 - NS
75014 Vinyl Chloride ug/kg 6 0.444 0.518 300 N
1330207 [Xylenes ug/kg 6 0.505 0.589 100 N
SVOCs
92524  |1,1'-Biphenyl ug/kg 6 2.95 3.44 - NS
95943 1,2,4,5-Tetrachlorobenzene ug/kg 6 34.4 40.2 - NS
108601 |2,2'-oxybis(1-Chloropropane) ug/kg 6 1.58 1.85 - NS
95954 2,4,5-Trichlorophenol ug/kg 6 4.01 4.68 100 N
88062 [2,4,6-Trichlorophenol ug/kg 6 3.14 3.67 100 N
120832 |2,4-Dichlorophenol ug/kg 6 4.22 4.93 100 N
105679 |2,4-Dimethylphenol ug/kg 6 9.53 11.1 100 N
51285 2,4-Dinitrophenol ug/kg 6 3.84 4.48 20,000 N
121142 |2,4-Dinitrotoluene ug/kg 3 3.78 4.41 - NS
606202 |2,6-Dinitrotoluene ug/kg 5 33.2 38.8 - NS
91587 |2-Chloronaphthalene ug/kg 6 2.76 3.22 - NS
95578 2-Chlorophenol ug/kg 6 2.41 2.81 100 N
91576  |2-Methylnaphthalene ug/kg 3 3.29 3.56 - NS
95487  |2-Methylphenol ug/kg 6 5.81 6.78 100 N
88744  [2-Nitroaniline ug/kg 6 5.52 6.44 - NS
88755 2-Nitrophenol ug/kg 6 2.04 2.38 - NS
91941 |3,3-Dichlorobenzidine ug/kg 6 66.5 77.6 - NS
99092 3-Nitroaniline ug/kg 6 22 25.6 - NS
534521 |4,6-Dinitro-2-methylphenol ug/kg 6 5.41 6.31 - NS
101553 |4-Bromophenyl-phenylether ug/kg 6 4.06 4.73 -- NS
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Table 4-21
Non-detected Chemicals for SWMU 13 (Soil)

SSP Report
Radford Army Ammunition Plant, Radford, Virginia
Number Maximum
of Minimum | Maximum Detection Limit
CAS # Parameter Name Units | Samples MDL MDL TSV Exceeds TSV
59507  [4-Chloro-3-Methylphenol ug/kg 1 6.77 6.77 - NS
106478 |4-Chloroaniline ug/kg 6 1.51 1.76 - NS
7005723 |4-Chlorophenyl-phenylether ug/kg 6 3.92 4.58 - NS
106445  |4-Methylphenol ug/kg 6 7.64 8.92 100 N
100016 |4-Nitroaniline ug/kg 6 8.7 10.2 - NS
100027 |4-Nitrophenol ug/kg 6 3.4 3.96 100 N
83329 [Acenaphthene ug/kg 2 2.06 2.24 100 N
208968 |Acenaphthylene ug/kg 2 1.8 1.95 100 N
98862 |Acetophenone ug/kg 6 2.28 2.66 - NS
120127 |Anthracene ug/kg 2 5.54 6.01 100 N
1912249 |Atrazine ug/kg 6 8.26 9.63 - NS
100527 |Benzaldehyde ug/kg 6 4.86 5.67 - NS
56553 Benzo(a)anthracene ug/kg 2 16 17.3 100 N
50328 Benzo(a)pyrene ug/kg 1 7.42 7.42 100 N
191242 |Benzo(g,h,i)perylene ug/kg 1 11.3 11.3 100 N
207089 |Benzo(k)fluoranthene ug/kg 2 16.1 17.4 100 N
111911 |Bis(2-chloroethoxy)methane ug/kg 6 3.77 4.4 - NS
111444 |Bis(2-chloroethyl)ether ug/kg 6 2.08 2.42 - NS
85687 Butylbenzylphthalate ug/kg 3 5.82 5.82 - NS
105602 |Caprolactam ug/kg 6 7.66 8.93 - NS
86748 [Carbazole ug/kg 6 7.32 8.54 -- NS
218019 |Chrysene ug/kg 1 13.3 13.3 100 N
53703 Dibenz(a,h)anthracene ug/kg 4 7.08 8.26 100 N
132649 |Dibenzofuran ug/kg 4 3.79 411 - NS
131113 |Dimethylphthalate ug/kg 4 3.97 4.3 200,000 N
117840 |Di-n-octylphthalate ug/kg 6 3.72 4.34 - NS
86737 Fluorene ug/kg 2 2.02 2.18 100 N
118741 |Hexachlorobenzene ug/kg 6 3.01 3.51 1,000,000 N
87683 Hexachlorobutadiene ug/kg 6 4.64 5.42 - NS
77474 Hexachlorocyclopentadiene ug/kg 6 2.38 2.77 10,000 N
67721 Hexachloroethane ug/kg 6 2.8 3.27 - NS
193395 |Indeno(1,2,3-cd)pyrene ug/kg 1 5.1 5.1 100 N
78591 Isophorone ug/kg 6 2.08 2.42 - NS
91203 Naphthalene ug/kg 4 3.3 3.85 100 N
98953 Nitrobenzene ug/kg 6 3.84 4.48 40,000 N
621647 |N-Nitrosodi-n-propylamine ug/kg 6 3.95 4.61 - NS
86306 N-Nitrosodiphenylamine ug/kg 2 5.7 6.65 20,000 N
87865 Pentachlorophenol ug/kg 6 5.27 6.15 100 N
108952 |Phenol ug/kg 6 4.75 5.54 100 N
Dioxin/Furans
72918219 [1,2,3,7,8,9-HXCDF palg 1 0.554 0.554 - NS
1746016 |2,3,7,8-TCDD pa/g 1 0.117 0.117 -- NS
PAHs
83329 Acenaphthene ug/kg 4 11.3 12.2 100 N
208968 |Acenaphthylene ug/kg 6 13.9 16.2 100 N
120127 |Anthracene ug/kg 2 0.84 0.91 100 N
50328 Benzo(a)pyrene ug/kg 1 1.2 1.2 100 N
205992 [Benzo(b)fluoranthene ug/kg 1 1.56 1.56 100 N
191242 |Benzo(g,h,i)perylene ug/kg 2 15 16.3 100 N
207089 |Benzo(k)fluoranthene ug/kg 2 1.2 1.3 100 N
53703 Dibenz(a,h)anthracene ug/kg 4 1.68 1.82 100 N
86737 Fluorene ug/kg 4 1.56 1.69 100 N
193395 |Indeno(1,2,3-cd)pyrene ug/kg 1 0.84 0.84 100 N
91203  |Naphthalene ug/kg 6 9.48 11.1 100 N
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Table 4-21
Non-detected Chemicals for SWMU 13 (Soil)
SSP Report
Radford Army Ammunition Plant, Radford, Virginia

Number Maximum
of Minimum | Maximum Detection Limit
CAS # Parameter Name Units | Samples MDL MDL TSV Exceeds TSV
Explosives
99354 1,3,5-Trinitrobenzene mg/kg 6 0.14 0.14 - NS
99650 |1,3-Dinitrobenzene mg/kg 6 0.159 0.159 - NS
118967 |2,4,6-Trinitrotoluene mg/kg 4 0.167 0.167 - NS
121142 |2,4-Dinitrotoluene mg/kg 5 0.142 0.142 - NS
606202 |2,6-Dinitrotoluene mg/kg 6 0.25 0.25 - NS
35572782 |2-Amino-4,6-dinitrotoluene mg/kg 6 0.151 0.151 - NS
88722 2-Nitrotoluene mg/kg 6 0.266 0.266 - NS
99081 |3-Nitrotoluene mg/kg 6 0.184 0.184 -- NS
1946510 |4-Amino-2,6-dinitrotoluene mg/kg 6 0.162 0.162 - NS
99990  |4-Nitrotoluene mg/kg 6 0.251 0.251 - NS
2691410 |HMX (Octahydro-1,3,5,7-tetranitro-1,3,5, mg/kg 6 0.229 0.229 - NS
98953 Nitrobenzene mg/kg 6 0.102 0.102 40,000 N
121824 |RDX (Hexahydro-1,3,5-trinitro-1,3,5-tria mg/kg 6 0.131 0.131 -- NS
Nitroglycerin/PETN
628966 [Nitroglycerin mg/kg 4 0.195 0.276 - NS
78115 |PETN mg/kg 6 0.269 0.381 - NS
Notes:

CAS = Chemical Abstracts Service

TAL = Target Analyte List

TCL = Target Compound List

VOC = Volatile Organic Compound
SVOC = Semivolatile Organic Compound
PAH = Polynuclear Aromatic Hydrocarbon
mg/kg = Milligram Per Kilogram

ug/kg = Microgram Per Kilogram

NS = No screening value

TSV = Toxicity Screening Value

MDL = Method Detection Limit
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Table 4-22
Detected Chemicals Occurrence for SWMU 13 - Sediment
SSP Report
Radford Army Ammunition Plant, Radford, Virginia

Concentration
Minimum Maximum Location of Maximum Detection Range of Used for
CAS # Chemical Concentration | Concentration Units Concentration Frequency Detection Limits Screening
TAL Metals (mg/kg)
7429905 Aluminum 9,870 23,400 mg/kg 13SD3 2/2 1.83-5.1 23,400
7440360 Antimony 0.18 3.5 mg/kg 13SD3 2/2 0.0518 - 0.0518 3.50
7440382 Arsenic 3.3 3.4 mg/kg 13SD3 2/2 0.0232 - 0.0232 34
7440393 Barium 101 169 mg/kg 13SD3 2/2 0.106 - 0.106 169
7440417 Beryllium 0.83 1.3 mg/kg 13SD3 2/2 0.167 - 0.167 1.30
7440439 Cadmium 0.57 1 mg/kg 13SD3 2/2 0.182 - 0.182 1.00
7440702 Calcium 1,270 2,080 mg/kg 13SD3 2/2 16.6 - 16.6 2,080
18540299  |Chromium 27 40 mg/kg 13SD3 2/2 0.912 - 0.912 40
7440484 Cobalt 9.9 13 mg/kg 13SD3 2/2 0.208 - 0.208 13
7440508 Copper 14 36 mg/kg 13SD3 2/2 0.368 - 0.368 36
7439896 Iron 34,600 37,100 mg/kg 13SD3 2/2 71.6-71.6 37,100
7439921 Lead 132 247 mg/kg 13SD3 2/2 0.545 - 1.09 247
7439954 Magnesium 2,130 3,870 mg/kg 13SD3 2/2 3.21-3.21 3,870
7439965 Manganese 544 720 mg/kg 13SD2 2/2 0.264 - 0.264 720
7439976 Mercury 0.03 0.13 mg/kg 13SD3 2/2 0.0077 - 0.0077 0.13
7440020 Nickel 12 19 mg/kg 13SD3 2/2 0.0356 - 0.0356 19
7440097 Potassium 1,020 1,950 mg/kg 13SD3 2/2 5-5 1,950
7782492 Selenium 0.9 1.2 mg/kg 13SD3 2/2 0.0502 - 0.0502 1.20
7440224 Silver 0.12 0.12 mg/kg 13SD2 2/2 0.0044 - 0.0044 0.12
7440235 Sodium 52 53 mg/kg 13SD2 2/2 8.92 -8.92 53
7440280 Thallium 0.46 0.52 mg/kg 13SD3 2/2 0.027 - 0.027 0.52
7440622 Vanadium 19 44 mg/kg 13SD3 2/2 0.207 - 0.207 44
7440666 Zinc 442 541 mg/kg 13SD3 2/2 3.35-3.35 541
TCL VOCs (ug/kg)
78933 2-Butanone 31 42 Ho/kg 13SD2 2/2 75-75 42
67641 Acetone 80 180 Hg/kg 13SD2 2/2 75-75 180
156592 cis-1,2-Dichloroethene 11 11 ug/kg 13SD3 1/2 1.07 - 1.07 11.0
127184 Tetrachloroethene 5 5 ug/kg 13SD3 1/2 0.92-0.92 5.0
108883 Toluene 1 2 Ho/kg 13SD3 2/2 0.696 - 0.696 1.8
79016 Trichloroethene 64 64 ug/kg 13SD3 1/2 1.02 - 1.02 64
TCL SVOCs™ (ug/kg)
91576 2-Methylnaphthalene 7 12 Hg/kg 13sD2 22 4.11-4.11 12
83329 Acenaphthene 5 5 Hg/kg 13sD2 1/2 2.58 - 2.58 5
208968 Acenaphthylene 9 9 Hg/kg 13sSD3 1/2 2.25-2.25 9
117817 Bis(2-ethylhexyl)phthalate 28 41 Hg/kg 13SD3 22 3.11-3.11 41
84662 Diethylphthalate 14 18 Ho/kg 13SD3 2/2 2.85-2.85 18
131113 Dimethylphthalate 1400 1400 Ho/kg 13SD3 1/2 4.97 - 4.97 1,400
84742 Di-n-butylphthalate 69 130 Hg/kg 13SD3 2/2 5.73-5.73 130
86737 Fluorene 4 5 Hg/kg 13sD2 22 2.52 -2.52 5
91203 Naphthalene 5 5 Hg/kg 13SD3 1/2 4.13-4.13 5.0
PAHs? (ug/kg)
120127 Anthracene 3.8 9.4 Ha/kg 13SD3 2/2 1.05 - 1.05 9.4
56553 Benzo(a)anthracene 21 30 ug/kg 13SD3 2/2 1.2-1.2 30
50328 Benzo(a)pyrene 26 49 ug/kg 13SD3 2/2 15-15 49
205992 Benzo(b)fluoranthene 23 36 ug/kg 13SD3 2/2 1.95-1.95 36
191242 Benzo(g,h,i)perylene 40 88 uag/kg 13SD3 2/2 18.8 - 18.8 88
207089 Benzo(k)fluoranthene 12 24 ug/kg 13SD3 2/2 15-15 24
218019 Chrysene 19 84 ug/kg 13SD3 2/2 1.8-1.8 84
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Table 4-22
Detected Chemicals Occurrence for SWMU 13 - Sediment
SSP Report
Radford Army Ammunition Plant, Radford, Virginia

Concentration

Minimum Maximum Location of Maximum Detection Range of Used for
CAS # Chemical Concentration | Concentration Units Concentration Frequency Detection Limits Screening
53703 Dibenz(a,h)anthracene 6.2 6.2 Hg/kg 13sSD3 1/2 21-21 6.2
206440 Fluoranthene 19 48 ug/kg 13SD2 2/2 2.55 - 2.55 48
193395 Indeno(1,2,3-cd)pyrene 18 45 Hg/kg 13SD3 2/2 1.05 - 1.05 45
85018 Phenanthrene 5.2 16 Hg/kg 13sD2 2/2 0.9-0.9 16
129000 Pyrene 14 45 ug/kg 13SD2 2/2 1.35-1.35 45

Cyanide (mg/kg)
57125 Cyanide 0.1 0.2 mg/kg 13SD3 2/2 0.0356 - 0.0356 0.20
Notes:

CAS = Chemical Abstracts Sevice
TAL = Target Analyte List

TCL = Target Compound List

VOC = Volatile Organic Compound

SVOC = Semivolatile Organic Compound
PAH = Polynuclear Aromatic Hydrocarbon

mg/kg = Milligram Per Kilogram
Hg/kg = Microgram Per Kilogram
! = SVOCs analyzed by USEPA SW-846 8270 Method 8270C
2= PAHs analyzed by USEPA SW-846 Method8310
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Table 4-23
Non-detected Chemicals for SWMU 13 - Sediment
SSP Report
Radford Army Ammunition Plant, Radford, Virginia

Maximum
Number Detection
of Minimum | Maximum Limit Exceeds
CAS # Parameter Name Units Samples MDL MDL TSV TSV
VOCs
71556 1,1,1-Trichloroethane ug/kg 2 0.639 0.639 -- N
79345 1,1,2,2-Tetrachloroethane ug/kg 2 0.98 0.98 -- N
76131 1,1,2-Trichloro-1,2,2-trifluoroethane ug/kg 2 1.14 1.14 -- N
79005 1,1,2-Trichloroethane ug/kg 2 0.89 0.89 -- N
75343 1,1-Dichloroethane ug/kg 2 1.09 1.09 -- N
75354 1,1-Dichloroethene ug/kg 2 1.1 1.1 -- N
87616 1,2,3-Trichlorobenzene ug/kg 2 0.816 0.816 -- N
120821 |1,2,4-Trichlorobenzene ug/kg 2 0.615 0.615 -- N
96128 1,2-Dibromo-3-chloropropane ug/kg 2 3.12 3.12 -- N
106934 |1,2-Dibromoethane ug/kg 2 1.03 1.03 -- N
95501 1,2-Dichlorobenzene ug/kg 2 0.726 0.726 35 N
107062 |1,2-Dichloroethane ug/kg 2 0.647 0.647 -- N
78875 1,2-Dichloropropane ug/kg 2 0.879 0.879 -- N
541731 |1,3-Dichlorobenzene ug/kg 2 0.402 0.402 -- N
106467 |1,4-Dichlorobenzene ug/kg 2 1.07 1.07 110 N
591786 |2-Hexanone ug/kg 2 3.39 3.39 -- N
108101 |4-Methyl-2-pentanone ug/kg 2 2.19 2.19 -- N
71432 Benzene ug/kg 2 0.791 0.791 -- N
74975 Bromochloromethane ug/kg 2 1.14 1.14 -- N
75274 Bromodichloromethane ug/kg 2 0.752 0.752 -- N
75252 Bromoform ug/kg 2 0.867 0.867 -- N
74839 Bromomethane ug/kg 2 2.25 2.25 -- N
75150 Carbon disulfide ug/kg 2 2.18 2.18 -- N
56235 Carbon tetrachloride ug/kg 2 0.699 0.699 -- N
108907 |Chlorobenzene ug/kg 2 0.992 0.992 -- N
75003 Chloroethane ug/kg 2 2.03 2.03 -- N
67663 Chloroform ug/kg 2 0.669 0.669 -- N
74873 Chloromethane ug/kg 2 1.25 1.25 -- N
156592 |cis-1,2-Dichloroethene ug/kg 1 1.07 1.07 -- N
10061015 |cis-1,3-Dichloropropene ug/kg 2 0.737 0.737 -- N
110827 |Cyclohexane ug/kg 2 0.474 0.474 -- N
124481 |Dibromochloromethane ug/kg 2 0.776 0.776 -- N
75718 Dichlorodifluoromethane ug/kg 2 1 1 -- N
100414 |Ethylbenzene ug/kg 2 0.635 0.635 10 N
98828 Isopropylbenzene ug/kg 2 0.819 0.819 -- N
79209 Methyl acetate ug/kg 2 5.21 5.21 -- N
1634044 |methyl tert-Butyl ether ug/kg 2 0.962 0.962 -- N
108872 |Methylcyclohexane ug/kg 2 1.27 1.27 -- N
75092 Methylene chloride ug/kg 2 4.22 4.22 -- N
100425 |Styrene ug/kg 2 0.663 0.663 -- N
127184 |Tetrachloroethene ug/kg 1 0.92 0.92 57 N
156605 |trans-1,2-Dichloroethene ug/kg 2 1.05 1.05 -- N
10061026 |[trans-1,3-Dichloropropene ug/kg 2 0.782 0.782 -- N
79016 Trichloroethene ug/kg 1 1.02 1.02 -- N
75694 Trichlorofluoromethane ug/kg 2 1.11 1.11 -- N
75014  [Vinyl Chloride ug/kg 2 0.555 0.555 -- N
1330207 [Xylenes ug/kg 2 0.632 0.632 40 N
SVOCs
92524  |1,1'-Biphenyl ug/kg 2 3.69 3.69 - N
95943 1,2,4,5-Tetrachlorobenzene ug/kg 2 43.1 43.1 -- N
108601 |2,2'-oxybis(1-Chloropropane) ug/kg 2 1.98 1.98 -- N
95954 2,4,5-Trichlorophenol ug/kg 2 5.01 5.01 -- N
88062 2,4,6-Trichlorophenol ug/kg 2 3.93 3.93 -- N
120832 [2,4-Dichlorophenol ug/kg 2 5.28 5.28 -- N
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Table 4-23

Non-detected Chemicals for SWMU 13 - Sediment
SSP Report

Radford Army Ammunition Plant, Radford, Virginia

Maximum
Number Detection
of Minimum | Maximum Limit Exceeds
CAS # Parameter Name Units Samples MDL MDL TSV TSV
105679 |2,4-Dimethylphenol ug/kg 2 11.9 11.9 29 N
51285 2,4-Dinitrophenol ug/kg 2 4.8 4.8 -- N
121142 |2,4-Dinitrotoluene ug/kg 2 4.73 4.73 -- N
606202 |2,6-Dinitrotoluene ug/kg 2 41.6 41.6 -- N
91587 2-Chloronaphthalene ug/kg 2 3.45 3.45 -- N
95578 2-Chlorophenol ug/kg 2 3.02 3.02 -- N
95487 2-Methylphenol ug/kg 2 7.26 7.26 63 N
88744  |2-Nitroaniline ug/kg 2 6.9 6.9 -- N
88755 2-Nitrophenol ug/kg 2 2.55 2.55 -- N
91941  |3,3-Dichlorobenzidine ug/kg 2 83.1 83.1 -- N
99092 3-Nitroaniline ug/kg 2 27.5 27.5 -- N
534521 |4,6-Dinitro-2-methylphenol ug/kg 2 6.77 6.77 -- N
101553 |4-Bromophenyl-phenylether ug/kg 2 5.07 5.07 -- N
59507 |4-Chloro-3-Methylphenol ug/kg 2 7.82 7.82 -- N
106478 |4-Chloroaniline ug/kg 2 1.89 1.89 -- N
7005723 |4-Chlorophenyl-phenylether ug/kg 2 491 491 -- N
106445 |4-Methylphenol ug/kg 2 9.56 9.56 670 N
100016 |4-Nitroaniline ug/kg 2 10.9 10.9 -- N
100027 |4-Nitrophenol ug/kg 2 4.25 4.25 -- N
83329 |Acenaphthene ug/kg 1 2.58 2.58 16 N
208968 |Acenaphthylene ug/kg 1 2.25 2.25 44 N
98862 |Acetophenone ug/kg 2 2.85 2.85 -- N
120127 |Anthracene ug/kg 1 6.93 6.93 85.3 N
1912249 |Atrazine ug/kg 2 10.3 10.3 - N
100527 |Benzaldehyde ug/kg 2 6.08 6.08 -- N
111911 ([Bis(2-chloroethoxy)methane ug/kg 2 4.71 4.71 -- N
111444 |Bis(2-chloroethyl)ether ug/kg 2 2.6 2.6 -- N
85687 Butylbenzylphthalate ug/kg 2 6.72 6.72 63 N
105602 |Caprolactam ug/kg 2 9.57 9.57 -- N
86748 Carbazole ug/kg 2 9.15 9.15 -- N
132649 |Dibenzofuran ug/kg 2 4.74 4.74 540 N
131113 [Dimethylphthalate ug/kg 1 4.97 4.97 71 N
117840 |Di-n-octylphthalate ug/kg 2 4.65 4.65 6,200 N
118741 |Hexachlorobenzene ug/kg 2 3.77 3.77 22 N
87683 Hexachlorobutadiene ug/kg 2 5.81 5.81 11 N
77474 Hexachlorocyclopentadiene ug/kg 2 2.97 2.97 -- N
67721 Hexachloroethane ug/kg 2 3.5 3.5 -- N
78591 Isophorone ug/kg 2 2.6 2.6 -- N
91203 Naphthalene ug/kg 1 4.13 4.13 160 N
98953 Nitrobenzene ug/kg 2 4.8 4.8 -- N
621647 |N-Nitrosodi-n-propylamine ug/kg 2 4.94 4.94 -- N
86306 N-Nitrosodiphenylamine ug/kg 2 7.13 7.13 28 N
87865 Pentachlorophenol ug/kg 2 6.59 6.59 360 N
108952 [Phenol ug/kg 2 5.94 5.94 -- N
PAHs
83329 Acenaphthene ug/kg 2 14.1 14.1 16 N
208968 |Acenaphthylene ug/kg 2 17.4 17.4 44 N
53703 Dibenz(a,h)anthracene ug/kg 1 2.1 2.1 -- N
86737 Fluorene ug/kg 2 1.95 1.95 19 N
91203 Naphthalene ug/kg 2 11.9 11.9 160 N
Explosives
99354 1,3,5-Trinitrobenzene mg/kg 2 0.14 0.14 -- N
99650 1,3-Dinitrobenzene mg/kg 2 0.159 0.159 -- N
118967 |2,4,6-Trinitrotoluene mg/kg 2 0.167 0.167 -- N
121142 |2,4-Dinitrotoluene mg/kg 2 0.142 0.142 -- N
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Table 4-23

Non-detected Chemicals for SWMU 13 - Sediment
SSP Report

Radford Army Ammunition Plant, Radford, Virginia

Maximum
Number Detection
of Minimum | Maximum Limit Exceeds
CAS # Parameter Name Units Samples MDL MDL TSV TSV
606202 |2,6-Dinitrotoluene mg/kg 2 0.25 0.25 -- N
35572782 |2-Amino-4,6-dinitrotoluene mg/kg 2 0.151 0.151 -- N
88722 2-Nitrotoluene mg/kg 2 0.266 0.266 -- N
99081 3-Nitrotoluene mg/kg 2 0.184 0.184 -- N
1946510 |4-Amino-2,6-dinitrotoluene mg/kg 2 0.162 0.162 -- N
99990 4-Nitrotoluene mg/kg 2 0.251 0.251 -- N
2691410 |HMX (Octahydro-1,3,5,7-tetranitro-1,3,5, mg/kg 2 0.229 0.229 -- N
98953 Nitrobenzene mg/kg 2 0.102 0.102 -- N
121824 |RDX (Hexahydro-1,3,5-trinitro-1,3,5-tria mg/kg 2 0.131 0.131 -- N
Nitroglycerin/PETN
628966 |Nitroglycerin mg/kg 2 0.239 0.245 -- N
78115 PETN mg/kg 2 0.328 0.337 -- N
Notes:

CAS = Chemical Abstracts Service

TAL = Target Analyte List

TCL = Target Compound List

VOC = Volatile Organic Compound
SVOC = Semivolatile Organic Compound
PAH = Polynuclear Aromatic Hydrocarbon
mg/kg = Milligram Per Kilogram

pg/kg = Microgram Per Kilogram

NS = No screening value

TSV = Toxicity Screening Value

MDL = Method Detection Limit

Radford Army Ammunition Plant
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Table 4-24
Detected Chemicals Occurrence for SWMU 13 - Surface Water
SSP Report
Radford Army Ammunition Plant, Radford, Virginia

Minimum Maximum Location of Maximum Detection Range of Concentration Used
CAS # Chemical Concentration Concentration Units Concentration Frequency Detection Limits for Screening
TAL Metals (ug/L)
7429905 Aluminum 66 74 ug/l 13SswW2 2/2 18.7 - 18.7 74
7440360 Antimony 0.7 0.7 ug/I 13SW3 1/2 0.552 - 0.552 0.7
7440360 Antimony, Dissolved 0.8 0.8 ug/l 13SW3 1/2 0.552 - 0.552 0.8
7440393 Barium 21 22 ug/I 13SW2 2/2 1.82-1.82 22
7440393 Barium, Dissolved 18 18 ug/l 13swW2 2/2 1.82-1.82 18
7440702 Calcium 13,000 13,000 ug/l 13SW2 2/2 170 - 170 13,000
7440702 Calcium, Dissolved 13,000 13,000 ug/l 13SW2 2/2 170 - 170 13,000
18540299  |Chromium 0.8 0.8 ug/I 13SW2 2/2 0.554 - 0.554 0.8
18540299 Chromium, Dissolved 0.6 0.6 ug/l 13swW3 1/2 0.554 - 0.554 0.6
7439896 Iron 180 190 ug/l 13SW2 2/2 2.95-2.95 190
7439896 Iron, Dissolved 37 38 ug/l 13swW3 2/2 2.95-2.95 38
7439921 Lead 0.6 0.9 ug/l 13SW3 2/2 0.281 - 0.281 0.9
7439954 Magnesium 5,400 5,700 ug/l 13swW2 2/2 57.4-57.4 5,700
7439954 Magnesium, Dissolved 5,500 5,600 ug/l 13SwW2 2/2 57.4-57.4 5,600
7439965 Manganese 27 30 ug/l 13SW3 2/2 3.16 - 3.16 30
7439965 Manganese, Dissolved 7.9 10 ug/l 13sw2 2/2 3.16 - 3.16 10
7440020 Nickel 0.8 0.96 ug/l 13swW2 2/2 0.41-0.41 1
7440020 Nickel, Dissolved 1.0 1.1 ug/I 13SW2 2/2 0.41-0.41 1.1
7440097 Potassium 1,800 1,900 ug/l 13SW3 2/2 59.7 - 59.7 1,900
7440097 Potassium, Dissolved 1,600 1,600 ug/I 13SW2 2/2 59.7 - 59.7 1,600
7440235 Sodium 5,100 5,100 ug/I 13swW2 2/2 76.9-76.9 5,100
7440235 Sodium, Dissolved 5,100 5,100 ug/l 13SW2 2/2 76.9 - 76.9 5,100
7440280 Thallium 0.30 0.30 ug/I 13SW3 1/2 0.208 - 0.208 0.3
7440666 Zinc 5.5 5.5 ug/l 13SW2 1/2 4.55 - 4.55 5.5
TCL SVOCs (ug/L)

117817 Bis(2-ethylhexyl)phthalate 0.3 0.3 ug/l 13sw2 2/2 0.149 - 0.149 0.3

85687 Butylbenzylphthalate 0.1 0.1 ug/l 13SW2 2/2 0.015 - 0.015 0.1

84662 Diethylphthalate 0.1 0.1 ug/I 13SW2 1/2 0.074 - 0.074 0.1

Notes:

CAS = Chemical Abstracts Sevice

TAL = Target Analyte List

TCL = Target Compound List

SVOC = Semivolatile Organic Compound
pg/L = Microgram Per Liter
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Table 4-25

Non-detected Chemicals for SWMU 13 - Surface Water
SSP Report
Radford Army Ammunition Plant, Radford, Virginia

BTAG Maximum MDL

Number of| Minimum | Maximum [ Screening exceeds
Parameter Name Units Samples MDL MDL Value Screening Value
Inorganics
Aluminum, Dissolved ug/l 2 18.7 18.7 25 N
Antimony ug/l 1 0.552 0.552 30 N
Antimony, Dissolved ug/l 1 0.552 0.552 30 N
Arsenic ug/l 2 0.429 0.429 874 N
Arsenic, Dissolved ug/l 2 0.429 0.429 874 N
Beryllium ug/l 2 0.295 0.295 5.3 N
Beryllium, Dissolved ug/l 2 0.295 0.295 5.3 N
Cadmium ug/l 2 0.135 0.135 0.53 N
Cadmium, Dissolved ug/l 2 0.135 0.135 0.53 N
Chromium, Dissolved ug/l 1 0.554 0.554 2 N
Cobalt ug/l 2 3.91 3.91 35,000 N
Cobalt, Dissolved ug/l 2 3.91 3.91 35,000 N
Copper ug/l 2 5.36 5.36 6.5 N
Copper, Dissolved ug/l 2 5.36 5.36 6.5 N
Cyanide ug/l 2 3.4 3.4 5.2 N
Lead, Dissolved ug/l 2 0.281 0.281 3.2 N
IMercury ug/l 2 0.0584 0.0584 0.012 Y
Mercury, Dissolved ug/l 2 0.0584 0.0584 0.012 Y
Selenium ug/l 2 0.933 0.933 5 N
Selenium, Dissolved ug/l 2 0.933 0.933 5 N
Silver ug/l 2 0.0765 0.0765 0.0001 Y
Silver, Dissolved ug/l 2 0.0765 0.0765 0.0001 Y
Thallium ug/l 1 0.208 0.208 40 N
Thallium, Dissolved ug/l 2 0.208 0.208 40 N
Vanadium ug/l 2 2.89 2.89 10,000 N
Vanadium, Dissolved ug/l 2 2.89 2.89 10,000 N
Zinc ug/l 1 4.55 4.55 30 N
Zinc, Dissolved ug/l 2 4.55 4.55 30 N
VOCs
1,1,1-Trichloroethane ug/l 2 0.142 0.142 - N
1,1,2,2-Tetrachloroethane ug/l 2 0.148 0.148 - N
1,1,2-Trichloro-1,2,2-trifluoroethane ug/l 2 0.179 0.179 -- N
1,1,2-Trichloroethane ug/l 2 0.142 0.142 - N
1,1-Dichloroethane ug/l 2 0.057 0.057 160,000 N
1,1-Dichloroethene ug/l 2 0.133 0.133 11,600 N
1,2,3-Trichlorobenzene ug/l 2 0.228 0.228 -- N
1,2,4-Trichlorobenzene ug/l 2 0.189 0.189 - N
1,2-Dibromo-3-chloropropane ug/l 2 0.27 0.27 -- N
1,2-Dibromoethane ug/l 2 0.171 0.171 18,000 N
1,2-Dichlorobenzene ug/l 2 0.164 0.164 763 N
1,2-Dichloroethane ug/l 2 0.111 0.111 20,000 N
1,2-Dichloropropane ug/l 2 0.255 0.255 -- N
1,3-Dichlorobenzene ug/l 2 0.16 0.16 763 N
1,4-Dichlorobenzene ug/l 2 0.124 0.124 763 N
2-Butanone ug/l 2 0.417 0.417 -- N
2-Hexanone ug/l 2 0.455 0.455 428,000 N
4-Methyl-2-pentanone ug/l 2 0.364 0.364 -- N
Acetone ug/l 2 1.07 1.07 9,000,000 N
Benzene ug/l 2 0.022 0.022 5,300 N
[IBromochloromethane ugll 2 0.076 0.076 11,000 N
[Bromodichloromethane ug/l 2 0.431 0.431 11,000 N
[|Bromoform ugll 2 0.11 0.11 - N
Bromomethane ug/l 2 0.267 0.267 -- N
Carbon disulfide ug/l 2 0.059 0.059 2 N
Carbon tetrachloride ug/l 2 0.115 0.115 35,200 N
Chlorobenzene ug/l 2 0.157 0.157 50 N
Chloroethane ug/l 2 0.18 0.18 -- N
Chloroform ug/l 2 0.101 0.101 1,240 N
Chloromethane ug/l 2 0.103 0.103 -- N
cis-1,2-Dichloroethene ug/l 2 0.139 0.139 11,600 N
cis-1,3-Dichloropropene ug/l 2 0.189 0.189 - N
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Table 4-25

Non-detected Chemicals for SWMU 13 - Surface Water
SSP Report
Radford Army Ammunition Plant, Radford, Virginia

BTAG Maximum MDL
Number of| Minimum | Maximum | Screening exceeds

Parameter Name Units Samples MDL MDL Value Screening Value
[[cyclohexane ug/l 2 0.215 0.215 - N
[IDibromochloromethane ugll 2 0.108 0.108 11,000 N
[IDichlorodifluoromethane ug/l 2 0.12 0.12 11,000 N
[Ethylbenzene ug/l 2 0.195 0.195 32,000 N
[isopropylbenzene ug/l 2 0.09 0.09 - N
[IMethy! acetate ugll 2 0.231 0.231 - N
Imethy! tert-Butyl ether ug/l 2 0.077 0.077 - N
Methylcyclohexane ug/l 2 0.168 0.168 -- N
Methylene chloride ug/l 2 0.117 0.117 11,000 N
Styrene ug/l 2 0.137 0.137 -- N
Tetrachloroethene ug/l 2 0.193 0.193 840 N
Toluene ug/l 2 0.214 0.214 17,000 N
trans-1,2-Dichloroethene ug/l 2 0.143 0.143 11,600 N
trans-1,3-Dichloropropene ug/l 2 0.117 0.117 -- N
Trichloroethene ug/l 2 0.211 0.211 21,900 N
Trichlorofluoromethane ug/l 2 0.051 0.051 11,000 N
Vinyl Chloride ug/l 2 0.119 0.119 11,600 N
Xylenes ug/l 2 0.16 0.16 6,000 N
SVOCs

1,1'-Biphenyl ug/l 2 0.013 0.013 -- N
1,2,4,5-Tetrachlorobenzene ug/l 2 0.775 0.775 - N
2,2'-oxybis(1-Chloropropane) ug/l 2 0.014 0.014 -- N
2,4,5-Trichlorophenol ug/l 2 0.014 0.014 63 N
2,4,6-Trichlorophenol ug/l 2 0.015 0.015 970 N
2,4-Dichlorophenol ug/l 2 0.018 0.018 365 N
2,4-Dimethylphenol ug/l 2 0.198 0.198 2,120 N
2,4-Dinitrophenol ug/l 2 1.24 1.24 - N
2-Chloronaphthalene ug/l 2 0.005 0.005 -- N
2-Chlorophenol ug/l 2 0.011 0.011 970 N
2-Methylnaphthalene ug/l 2 0.084 0.084 -- N
2-Methylphenol ug/l 2 0.007 0.007 - N
2-Nitroaniline ug/l 2 0.01 0.01 -- N
2-Nitrophenol ug/l 2 0.011 0.011 - N
3,3-Dichlorobenzidine ug/l 2 0.058 0.058 -- N
3-Nitroaniline ug/l 2 0.032 0.032 -- N
4,6-Dinitro-2-methylphenol ug/l 2 0.054 0.054 -- N
4-Bromophenyl-phenylether ug/l 2 0.019 0.019 -- N
4-Chloro-3-Methylphenol ug/l 2 0.018 0.018 - N
4-Chloroaniline ug/l 2 0.011 0.011 -- N
4-Chlorophenyl-phenylether ug/l 2 0.015 0.015 -- N
4-Methylphenol ug/l 2 0.014 0.014 -- N
4-Nitroaniline ug/l 2 0.07 0.07 -- N
4-Nitrophenol ug/l 2 0.134 0.134 150 N
Acetophenone ug/l 2 0.011 0.011 -- N
Atrazine ug/l 2 0.018 0.018 -- N
Benzaldehyde ug/l 2 0.616 0.616 -- N
(IBis(2-chloroethoxy)methane ug/l 2 0.013 0.013 - N
Bis(2-chloroethyl)ether ug/l 2 0.012 0.012 -- N
Caprolactam ug/l 2 0.024 0.024 -- N
Carbazole ug/l 2 0.015 0.015 -- N
Dibenzofuran ug/l 2 0.014 0.014 -- N
[[Diethylphthalate ug/l 1 0.074 0.074 3 N
[IDimethylphthalate ug/l 2 0.013 0.013 3 N
[IDi-n-butylphthalate ug/l 2 1.6 1.6 0.3 N
[IDi-n-octylphthalate ug/l 2 0.162 0.162 0.3 N
[[Hexachlorobenzene ugll 2 0.011 0.011 3.68 N
[Hexachlorobutadiene ug/l 2 0.019 0.019 9.3 N
[[Hexachlorocyclopentadiene ug/l 2 0.016 0.016 5.2 N
[Hexachloroethane ug/l 2 0.023 0.023 540 N
[1sophorone ugll 2 0.017 0.017 117,000 N
[IN-Nitrosodi-n-propylamine ug/l 2 0.017 0.017 - N
[IN-Nitrosodiphenylamine ug/l 2 0.019 0.019 5,850 N
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Table 4-25

Non-detected Chemicals for SWMU 13 - Surface Water
SSP Report
Radford Army Ammunition Plant, Radford, Virginia

BTAG Maximum MDL

Number of| Minimum | Maximum | Screening exceeds
Parameter Name Units Samples MDL MDL Value Screening Value
[Pentachlorophenol ug/l 2 0.075 0.075 13 N
[lPhenol ug/l 2 0.006 0.006 79 N
PAHs
Acenaphthene ug/l 2 0.0279 0.0307 520 N
Acenaphthylene ug/l 2 0.0525 0.0578 -- N
Anthracene ug/l 2 0.0024 0.00264 0.1 N
Benzo(a)anthracene ug/l 2 0.0026 0.00286 6.3 N
[Benzo(a)pyrene ug/l 2 0.0069 0.00759 - N
[Benzo(b)fluoranthene ug/l 2 0.0138 0.0152 - N
[IBenzo(g,h,i)perylene ug/l 2 0.0539 0.0593 - N
[[Benzo(k)fluoranthene ug/l 2 0.0043 0.00473 - N
[[chrysene ug/l 2 0.0034 0.00374 - N
[Dibenz(a,h)anthracene ug/l 2 0.0416 0.0458 - N
[[Fluoranthene ugll 2 0.0074 0.00814 - N
[IFluorene ug/l 2 0.0096 0.0106 430 N
[indeno(1,2,3-cd)pyrene ug/l 2 0.005 0.0055 - N
[Naphthalene ug/l 2 0.0422 0.0464 100 N
[Phenanthrene ugll 2 0.0032 0.00352 6.3 N
[Pyrene ug/l 2 0.0194 0.0213 - N
Explosives
1,3,5-Trinitrobenzene ug/l 2 0.15 0.15 - N
1,3-Dinitrobenzene ug/l 2 0.121 0.121 -- N
2,4,6-Trinitrotoluene ug/l 2 0.102 0.102 - N
2,4-Dinitrotoluene ug/l 2 0.114 0.114 230 N
2,6-Dinitrotoluene ug/l 2 0.217 0.217 - N
2-Amino-4,6-dinitrotoluene ug/l 2 0.245 0.245 -- N
2-Nitrotoluene ug/l 2 0.175 0.175 -- N
3-Nitrotoluene ug/l 2 0.413 0.413 -- N
4-Amino-2,6-dinitrotoluene ug/l 2 0.239 0.239 - N
4-Nitrotoluene ug/l 2 0.488 0.488 -- N
HMX (Octahydro-1,3,5,7-tetranitro-1,3,5, ug/l 2 0.277 0.277 - N
[INitrobenzene ugll 2 0.0825 0.0825 27,000 N
[[RDX (Hexahydro-1,3,5-trinitro-1,3,5-tria ug/l 2 0.109 0.109 - N
[Tetryl (Methyl-2,4,6-trinitrophenylnitra ug/l 2 0.0931 0.0931 - N
INitroglycerin/PETN
[INitroglycerin ug/l 2 0.213 0.213 - N
[PETN ug/l 2 0.311 0.311 - N
[Perchlorate
[lPerchlorate ug/l 2 [ 1 1 -- N

Notes:

CAS = Chemical Abstracts Service

TAL = Target Analyte List

TCL = Target Compound List

VOC = Volatile Organic Compound
SVOC = Semivolatile Organic Compound
PAH = Polynuclear Aromatic Hydrocarbon
mg/kg = Milligram Per Kilogram

ug/kg = Microgram Per Kilogram

NS = No screening value

TSV = Toxicity Screening Value

MDL = Method Detection Limit
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Table 4-26

Preliminary Invertebrate Risk Characterization for SWMU 13 - Soil

SSP Report

Radford Army Ammunition Plant, Radford, Virginia

MDC for . Screening Level

Measured Analytes CAS # Surface Soil Screening Level Source HQ
TAL Metals (mg/kg)
Aluminum 7429-90-5 19,800 1 BTAG 1995 19,800
Antimony 7440-36-0 1.1 78.0 ECO SSL 2005 <1
Arsenic 7440-38-2 2.55 328 BTAG 1995 <1
Barium 7440-39-3 177 330 ECO SSL 2005 <1
Beryllium 7440-41-7 1.15 40.00 ECO SSL 2005 <1
Cadmium 7440-43-9 2.3 140.00 ECO SSL 2005 <1
Chromium 7440-47-3 38 0.0075 BTAG 1995 5,067
Cobalt 7440-48-4 13 200 BTAG 1995 <1
Copper 7440-50-8 45 50 ORNL 1997a <1
Iron 7439-89-6 36,200 12 BTAG 1995 3,017
[lLead 7439-92-1 8,620 1,700 ECO SSL 2005 5
[Manganese 7439-96-5 1,315 330 BTAG 1995 4
IMercury 7439-97-6 0.052 0.06 BTAG 1995 <1
Nickel 7440-02-0 18 100 ORNL 1997a <1
Selenium 7782-49-2 0.89 1.80 BTAG 1995 <1
Silver 7440-22-4 0.14 20.00 CCME 2004 <1
Thallium 7440-28-0 0.87 1.00 CCME 2004 <1
Vanadium 7440-62-2 36 58 BTAG 1995 <1
Zinc 7440-66-6 990 100 ORNL 1997a 10
TCL VOCs (ug/kg)
1,2,4-Trichlorobenzene 120-82-1 9.6E-01 1.0E+02 BTAG 1995 <1
2-Butanone 78-93-3 4.5E+01 NV - NC
Acetone 67-64-1 3.2E+02 NV - NC
Benzene 71-43-2 9.1E-01 1.0E+02 BTAG 1995 <1
Methylene chloride 75-09-2 1.1E+01 3.0E+02 BTAG 1995 <1
Toluene 108-88-3 3.5E+00 1.0E+02 BTAG 1995 <1
Trichloroethene 79-01-6 9.6E+00 3.0E+02 BTAG 1995 <1
TCL SVOCs (pg/kg)
2-Methylnaphthalene 91-57-6 2.2E+01 NV -- NC
2,6-Dinitrotoluene 606-20-2 2.1E+02 NV - NC
4-Chloro-3-Methylphenol 59-50-7 1.9E+01 NV -- NC
Acenaphthylene 208-96-8 5.0E+00 1.0E+02 BTAG 1995 <1
Bis(2-ethylhexyl)phthalate 117-81-7 4.5E+02 NV -- NC
[[Butylbenzylphthalate 85-68-7 3.8E+01 NV - NC
[IDibenzofuran 132-64-9 1.3E+01 NV - NC
[[Diethylphthalate 84-66-2 9.5E+02 NV - NC
[Dimethylphthalate 131-11-3 1.4E+02 NV - NC
[IDi-n-butylphthalate 84-74-2 6.8E+02 NV - NC
[Naphthalene 91-20-3 1.0E+01 1.0E+02 BTAG 1995 <1
[IN-Nitrosodiphenylamine 86-30-6 6.3E+02 NV - NC
PAHs (ng/kg)
Acenaphthene 83-32-9 1.9E+01 1.0E+02 BTAG 1995 <1
Anthracene 120-12-7 3.7E+01 1.0E+02 BTAG 1995 <1
Benzo(a)anthracene 56-55-3 1.7E+02 1.0E+02 BTAG 1995 2
||Benzo(a)pyrene 50-32-8 1.3E+02 1.0E+02 BTAG 1995 1.3
[[Benzo(b)fluoranthene 205-99-2 2.1E+02 1.0E+02 BTAG 1995 2
[[Benzo(g,h,iperylene 191-24-2 7.2E+01 1.0E+02 BTAG 1995 <1
[[Benzo(k)fluoranthene 207-08-9 8.9E+01 1.0E+02 BTAG 1995 <1
[lchrysene 218-01-9 1.9E+02 1.0E+02 BTAG 1995 2
[IDibenz(a,h)anthracene 53-70-3 1.8E+01 1.0E+02 BTAG 1995 <1
[[Fluoranthene 206-44-0 3.7E+02 1.0E+02 BTAG 1995 4
[[Fluorene 86-73-7 2.0E+01 1.0E+02 BTAG 1995 <1
indeno(1,2,3-cd)pyrene 193-39-5 7.3E+01 1.0E+02 BTAG 1995 <1
[Phenanthrene 85-01-8 1.7E+02 1.0E+02 BTAG 1995 2
[lPyrene 129-00-0 2.6E+02 1.0E+02 BTAG 1995 3
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Table 4-26

Preliminary Invertebrate Risk Characterization for SWMU 13 - Soil

SSP Report
Radford Army Ammunition Plant, Radford, Virginia
MDC for . Screening Level
Measured Analytes CAS # Surface Soil Screening Level Source HQ

Explosives (mg/kg)

2,4-Dinitrotoluene 121-14-2 7.1E+02 NV -- NC
2,4,6-Trinitrotoluene 118-96-7 3.5E+02 NV -- NC
Nitroglycerin/PETN (mg/kg)

Nitroglycerin 55-63-0 8.5E+00 NV -- NC
Cyanide (mg/kg)

Cyanide 57-12-5 3.1E-01 5.0E-03 BTAG 1995 61
Dioxins/Furans (mg/kg)*
[Total 2,3,7,8-TCDD Equivalents

Notes:

CAS = Chemical Abstracts Service NV = No Value

TAL = Target Analyte List

TCL = Target Compound List

VOC = Volatile Organic Compound
SVOC = Semivolatile Organic Compound
mg/kg = Milligram Per Kilogram

pa/kg = Microgram Per Kilogram

MDC = Maximum Detected Concentration
TRV = Toxicity Reference Value

* = See Table 4-20 for dioxin/furans

HQ = Hazard Quotient
NC = Not Calculated no TRV available

BTAG = Biological Technical Assistance Group Screening

Level, Draft 1995

Screening Level Source:
Region Il BTAG (USEPA 1995)

Oak Ridge National Laboratory (Efroymson et al. 1997a)

USEPA Ecological SSL (ECO-SSL 2005)
Canadian Environmental Quality Guidelines (CCME 2004)

Radford Army Ammunition Plant

SSP Report



Inorganic COPEC/Background Comparison for SWMU 13

Table 4-27

SSP Report
Radford Army Ammunition Plant, Radford, Virginia
Maximum
CAS- MDC for Surface Background Point | Concentration Exceeds
Measured Analytes N . . Al :
umber Soil Estimate Background Point
Estimate
TAL METALS (mg/kg)
ALUMINUM 7429-90-5 19,800 40,041 N
CHROMIUM 7440-47-3 38 65 N
IRON 7439-89-6 36,200 50,962 N
LEAD 7439-92-1 8,620 27 Y
MANGANESE 7439-96-5 1,315 2,543 N
ZINC 7440-66-6 990 202 Y
Notes:

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

MDC = Maximum Detected Concentration

[A] _

= Facility-Wide Background Point Estimate as

Reported in the Facility-Wide Background Study Report (IT 2001a)
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Table 4-28

Preliminary Wildlife Risk Characterization - Soil
Screening Level Ecological Risk Assessment
SSP Report - SWMU 13

Radford Army Ammunition Plant, Radford, Virginia

Maximum Soil

Wildlife TRV-Based Soil Concentrations

Parameter Concentration American Robin Red-tailed Hawk Meadow Vole Red Fox Short-tailed Shrew

(mg/kg) NOAEL | HQ | LOAEL | HQ NOAEL | HQ | LOAEL | HQ NOAEL | HQ | LOAEL | HQ NOAEL | HQ | LOAEL | HQ NOAEL | HQ | LOAEL | HQ
Metals
ARSENIC 3 1.39E+01 <1 3.46E+01 <1 3.89E+02 <1 9.71E+02 <1 8.99E+00 <1 8.99E+01 <1 1.34E+00 2.2 1.34E+01 <1 3.02E-01 9.9 3.02E+00 <1
CADMIUM 2.2 6.75E-01 3.3 9.31E+00 <1 3.91E+02 <1 5.40E+03 <1 1.50E+01 <1 1.50E+02 <1 1.48E+01 <1 1.48E+02 <1l 1.16E+00 1.9 1.16E+01 <1l
CHROMIUM 38 5.27E+00 7.2 2.64E+01 1.4 2.70E+01 1.4 1.35E+02 <1 8.65E+05 <1 8.65E+06 <1 2.38E+04 <1 2.38E+05 <1 1.78E+04 <1l 1.78E+05 <1l
COPPER 45 1.38E+02 <1 1.82E+02 <1 7.11E+02 <1 9.33E+02 <1 8.34E+02 <1 1.10E+03 <1 7.43E+01 <1l 9.78E+01 <1 9.57E+01 <1 1.26E+02 <1
LEAD 8,620 518E+00 | 16629 | 5.18E+01 | 166.3 | 5.69E+02 15.1 5.69E+03 15 1.05E+03 8.2 1.05E+04 <1 4.97E+02 173 | 4.97E+03 1.7 5.45E+01 | 1583 | 5.45E+02 15.8
MERCURY 0.05 6.08E-01 <1 1.22E+00 <1 2.62E-01 <1 5.23E-01 <1 4.27E-01 <1 1.74E+00 <1 3.93E-03 12.7 1.60E-02 3.1 8.31E-02 <1 3.39E-01 <1
NICKEL 19 3.86E+02 <1 5.33E+02 <1 1.95E+03 <1 2.70E+03 <1 5.54E+03 <1 1.11E+04 <1 3.23E+02 <1 6.46E+02 <1 2.86E+02 <1l 5.71E+02 <1l
SELENIUM 0.93 3.13E-01 3.0 6.27E-01 15 4.03E+00 <1 8.06E+00 <1 2.73E+00 <1 4.50E+00 <1 6.09E-01 15 1.00E+00 <1 5.27E-01 1.8 8.70E-01 11
SILVER 0.14 2.31E+01 <1 1.73E+02 <1 8.34E+02 <1 6.26E+03 <1 1.72E+03 <1 1.72E+04 <1 2.89E+02 <1 2.89E+03 <1 5.85E+01 <1l 5.85E+02 <1l
ZINC 1,010 1.40E+01 72.2 1.26E+02 8.0 2.19E+01 | 46.1 1.98E+02 5.1 3.38E+03 <1 6.75E+03 <1 8.28E+01 12.2 1.66E+02 6.1 4.22E+02 2.4 8.44E+02 1.2
SVOCs/PAHSs
ACENAPHTHYLENE 0.007 NC NC NC NC 1.38E+04 <1 6.90E+04 <1 9.71E+03 <1 4.85E+04 <1 9.32E+02 <1 4.66E+03 <1
ACENAPHTHENE 0.017 5.84E+00 <1 2.92E+01 <1 3.05E+03 <1 1.52E+04 <1 1.16E+03 <1 5.78E+03 <1 8.83E+02 <1 4.41E+03 <1 7.82E+01 <1l 3.91E+02 <1l
ANTHRACENE 0.038 NC NC NC NC 5.23E+04 <1 5.23E+05 <1 2.14E+04 <1 2.14E+05 <1 2.20E+03 <1 2.20E+04 <1
BENZO(A)ANTHRACENE 0.14 NC NC NC NC 4.78E+01 <1 4. 78E+02 <1 2.55E+00 <1 2.55E+01 <1 1.43E+00 <1 1.43E+01 <1l
BENZO(A)PYRENE 0.19 3.56E+00 <1 1.78E+01 <1 9.73E+00 <1 4.87E+01 <1 1.66E+02 <1 1.66E+03 <1 3.48E+00 <1 3.48E+01 <1l 4.23E+00 <1 4.23E+01 <1
BENZO(B)FLUORANTHENE 0.14 NC NC NC NC 1.68E+02 <1 1.68E+03 <1 2.87E+00 <1 2.87E+01 <1 5.12E+00 <1 5.12E+01 <1l
BENZO(G,H,))PERYLENE 0.54 NC NC NC NC 8.86E+01 <1 4.43E+02 <1 1.87E-01 2.9 9.34E-01 <1 2.84E+00 <1 1.42E+01 <1
BENZO(K)FLUORANTHENE 0.08 NC NC NC NC 1.85E+03 <1 1.85E+04 <1 3.16E+01 <1 3.16E+02 <1 5.65E+01 <1 5.65E+02 <1l
CHRYSENE 0.15 NC NC NC NC 2.37E+03 <1 2.37E+04 <1 1.24E+02 <1 1.24E+03 <1 5.65E+01 <1 5.65E+02 <1
DIBENZO(A,H)ANTHRACENE 0.0052 NC NC NC NC 3.55E+02 <1 3.55E+03 <1 1.94E+00 <1 1.94E+01 <1 7.18E+00 <1 7.18E+01 <1l
FLUORANTHENE 0.47 NC NC NC NC 4.11E+03 <1 2.05E+04 <1 7.02E+02 <1 3.51E+03 <1 1.24E+02 <1 6.22E+02 <1
FLUORENE 0.017 6.55E+00 <1 3.28E+01 <1 1.56E+03 <1 7.81E+03 <1 4.15E+01 <1 2.07E+02 <1 2.48E+01 <1 1.24E+02 <1 2.27E+00 <1l 1.13E+01 <1l
INDENO(1,2,3-CD)PYRENE 0.13 NC NC NC NC 1.92E+03 <1 1.92E+04 <1 1.15E+01 <1 1.15E+02 <1 4.26E+01 <1 4.26E+02 <1
PHENANTHRENE 0.21 8.17E+00 <1 4.08E+01 <1 7.63E+02 <1 3.81E+03 <1 7.32E+02 <1 3.66E+03 <1 2.98E+02 <1 1.49E+03 <1 3.22E+01 <1l 1.61E+02 <1l
PYRENE 0.32 NC NC NC NC 1.07E+03 <1 5.35E+03 <1 1.85E+02 <1 9.25E+02 <1 3.17E+01 <1 1.58E+02 <1
Notes:

NC = Not Calculated no TRV available
TRV = Toxicity Reference Value

HQ = Hazard Quotient

LOAEL = Lowest observable adverse effects level
NOAEL = No observable adverse effects level

mg/kg = Milligram Per Kilogram

pg/kg = Microgram Per Kilogram
PCB = Polychlorinated Biphenyls

SVOC = Semi-Volatile Organic Compound

PAH = Poly-Aromatic Hydrocarbon

|:| = Indicate HQs greater than 1.0

Refer to Appendix | for detailed description of model parameters and results
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Table 4-29

TEQ237s.1cop Preliminary Risk Characterization for SWMU 13 - Soil

SSP Report

Radford Army Ammunition Plant, Radford, Virginia

SWMU 13
TEQ23,78-1coD NOAEL LOAEL
Receptor HQ HQ
(pg/kg bw-day) | (pg/kg bw-day) (pg/kg bw-day)
American robin 24.82 14 1.8 140 <1
Red-tailed hawk 225 14 <1 140 <1
Meadow vole 0.01 2272 <1 227.17 <1
Red fox 1.28 7.14 <1 71.44 <1
Short-tailed shrew 8.62 15.19 <1 151.92 <1

Notes:

TEQ, 378 1cop = TOXicity Equivalents of 2,3,7,8 TCDD
pg/kg = Picogram per Kilogram-Body Weight-Day

HQ = Hazard Quotient

LOAEL = Low observable adverse effects level
NOAEL = No observable adverse effects level

= HQs greater than 1.0

Radford Army Ammunition Plant

SSP Report



Table 4-30
Preliminary Invertebrate Risk Characterization for SWMU 13 - Sediment

SSP Report
Radford Army Ammunition Plant, Radford, Virginia
Chemicals CAS- Maximum Se.diment .|  HQ
Number Concentration |Screening Values

TAL Metals (mg/kg)
Aluminum 7429905 23,400 NV NC
Antimony 7440360 3.5 2 2
Arsenic 7440382 3.4 10 <1
Barium 7440393 169 NV NC
Beryllium 7440417 1.3 NV NC
Cadmium 7440439 1 1 1.0
Calcium 7440702 2,080 NV NC
Chromium 7440484 40 50 <1
Cobalt 7440484 13 50 <1
Copper 7440508 36 32 11
Iron 7439896 37,100 20,000 2
Lead 7439921 247 36 7
[IMagnesium 7439954 3,870 NV NC
[[Manganese 7439965 720 460 2
IMercury 7439976 0.13 0.18 <1
[INickel 7440020 19 23 <1
Potassium 7440097 1,950 NV NC
Selenium 7782492 1.2 2 <1
Silver 7440224 0.12 1 <1
Sodium 7440235 53 NV NC
Thallium 7440280 0.52 NV NC
VVanadium 7440622 44 NV NC
Zinc 7440666 541 121 4
TCL VOCs (ug/kg)
2-Butanone 78933 42 NV NC
Acetone 67641 180 NV NC
cis-1,2-Dichloroethene 156592 11 NV NC
Tetrachloroethene 127184 5 468 <1
Toluene 108883 2 NV NC
Trichloroethene 79016 64 96.9 <1
TCL SVOCs (ug/kg)
2-Methylnaphthalene 91576 12 20 <1
Acenaphthene 83329 5 7 <1
Acenaphthylene 208968 9 6 2
Bis(2-ethylhexyl)phthalate 117817 41 180 <1
[IDiethylphthalate 84662 18 603 <1
[IDimethylphthalate 131113 1,400 NV NC
[IDi-n-butylphthalate 84742 130 6,470 <1
[[Fluorene 86737 5 77 <1
[[Naphthalene 91203 5 176 <1

Radford Army Ammunition Plant




Table 4-30

Preliminary Invertebrate Risk Characterization for SWMU 13 - Sediment

SSP Report
Radford Army Ammunition Plant, Radford, Virginia
Chemicals CAS- Maximum Se.diment .| HQ
Number Concentration |Screening Values

PAHSs (ug/kg)
Anthracene 120127 9.4 57 <1
Benzo(a)anthracene 56553 30 108 <1
Benzo(a)pyrene 50328 49 150 <1
Benzo(b)fluoranthene 205992 36 NV NC
Benzo(g,h,i)perylene 191242 88 170 <1
Benzo(k)fluoranthene 207089 24 240 <1
Chrysene 218019 84 166 <1
Dibenz(a,h)anthracene 53703 6.2 33 <1
Fluoranthene 206440 48 423 <1
Indeno(1,2,3-cd)pyrene 193395 45 17 3
Phenanthrene 85018 16 204 <1
Pyrene 129000 45 195 <1
Cyanide (mg/kg)
Cyanide 57125 0.2 0.1 2
Notes:

CAS = Chemical Abstracts Service

TAL = Target Analyte List

TCL = Target Compound List

VOC = Volatile Organic Compound

SVOC = Semivolatile Organic Compound

mg/kg = Milligram Per Kilogram

pag/kg = Microgram Per Kilogram

MDC = Maximum Detected Concentration

NV = No Value

HQ = Hazard Quotient

NC = Not Calculated No Screening Value Available

! Sediment Screening Values taken from Region Ill Biological Technical
Assistance Group Sediment Screening Levels, 2004

Radford Army Ammunition Plant

SSP Report



Table 4-31

Preliminary Invertebrate Risk Characterization for SWMU 13 - Surface Water

SSP Report
Radford Army Ammunition Plant, Radford, Virginia
Chemicals CAS # Maximum Det_ected Fre;hwater 1 HQ
Concentration Screening Values

TAL Metals (ug/L)
Aluminum 7429905 74 87 <1
Antimony 7440360 0.7 30 <1
Antimony, Dissolved 7440360 0.8 30 <1
Barium 7440393 22 4 6
Barium, Dissolved 7440393 18 4 5
Chromium 18540299 0.8 11 <1
Chromium, Dissolved 18540299 0.6 11 <1
Iron 7439896 190 300 <1
Iron, Dissolved 7439896 38 300 <1
Lead 7439921 0.9 2.5 <1
Manganese 7439965 30 120 <1
Manganese, Dissolved 7439965 10 120 <1
Nickel 7440020 1 52 <1
Nickel, Dissolved 7440020 11 52 <1
Thallium 7,440,280 0.3 0.8 <1
Zinc 7,440,666 5.5 120 <1
TCL SVOCs (ug/L)
Bis(2-ethylhexyl)phthalate 117817 0.3 16 <1
Butylbenzylphthalate 85687 0.1 19 <1
Diethylphthalate 84662 0.1 210 <1
Notes:

CAS = Chemical Abstracts Sevice
TAL = Target Analyte List
TCL = Target Compound List

SVOC = Semivolatile Organic Compound

Mg/L = Microgram Per Liter

! Freshwater Screening Values taken from Region Il Biological Technical

Assistance Group Freshwater Screening Levels, 2004

Radford Army Ammunition Plant
SSP Report



Table 4-32

Preliminary Wildlife Risk Characterization - Sediment
Screening Level Ecological Risk Assessment

SSP Report - SWMU 13

Radford Army Ammunition Plant, Radford, Virginia

, , Wildlife TRV-Based Soil Concentrations
Maximum Sediment —
Parameter . Mallard Kingfisher Raccoon
Concentration (mg/kg)

NOAEL | HQ | LOAEL | HQ NOAEL | HQ | LOAEL | HQ NOAEL | HQ | LOAEL | HQ
Metals
ARSENIC 3.4 8.56E+02 <1 2.14E+03 <1 6.68E+01 <1 1.67E+02 <1 2.73E+00 1.2 2.73E+01 <1l
CADMIUM 1 5.94E+01 <1 8.19E+02 <1 7.84E+01 <1 1.08E+03 <1 2.33E+01 <1 2.33E+02 <1
CHROMIUM 40 1.89E+02 <1 9.46E+02 <1 2.22E+02 <1 1.11E+03 <1 1.13E+05 <1 1.13E+06 <1
COPPER 36 7.40E+02 <1 9.72E+02 <1 1.88E+03 <1 2.47E+03 <1 1.88E+02 <1 2.48E+02 <1
LEAD 247 3.06E+02 <1 3.06E+03 <1 9.52E+00 26.0 9.52E+01 2.6 3.52E+02 <1 3.52E+03 <1
MERCURY 0.13 1.07E+01 <1 2.14E+01 <1 8.33E-01 <1 1.67E+00 <1 3.25E-01 <1 1.33E+00 <1
NICKEL 19 2.41E+03 <1 3.33E+03 <1 9.68E+03 <1 1.34E+04 <1 7.94E+02 <1 1.59E+03 <1
SELENIUM 1.2 4.48E+00 <1 8.95E+00 <1 3.78E-01 3.2 7.56E-01 1.6 1.89E+00 <1 3.12E+00 <1
SILVER 0.12 5.15E+02 <1 3.86E+03 <1 4.21E+01 <1 3.15E+02 <1 4.41E+02 <1 4.41E+03 <1
ZINC 541 1.62E+02 3.3 1.47E+03 <1 1.34E+02 4.0 1.21E+03 <1 1.51E+03 <1 3.02E+03 <1
SVOCs/PAHs
ACENAPHTHYLENE 0.009 NC NC NC NC 4.06E+03 <1 2.03E+04 <1
ACENAPHTHENE 0.005 1.80E+02 <1 8.98E+02 <1 1.10E+01 <1 5.48E+01 <1 3.85E+02 <1 1.92E+03 <1
ANTHRACENE 0.0094 NC NC NC NC 1.11E+04 <1 1.11E+05 <1
BENZO(A)ANTHRACENE 0.03 NC NC NC NC 6.74E+00 <1 6.74E+01 <1
BENZO(A)PYRENE 0.049 8.89E+01 <1 4.45E+02 <1 5.43E+00 <1 2.71E+01 <1 2.20E+01 <1 2.20E+02 <1
BENZO(B)FLUORANTHENE 0.036 NC NC NC NC 2.20E+01 <1 2.20E+02 <1
BENZO(G,H,)PERYLENE 0.088 NC NC NC NC 1.10E+01 <1 5.50E+01 <1
BENZO(K)FLUORANTHENE 0.024 NC NC NC NC 2.42E+02 <1 2.42E+03 <1
CHRYSENE 0.084 NC NC NC NC 3.33E+02 <1 3.33E+03 <1
DIBENZO(A,H)ANTHRACENE 0.0062 NC NC NC NC 4.49E+01 <1 4,49E+02 <1
FLUORANTHENE 0.048 NC NC NC NC 6.74E+02 <1 3.37E+03 <1
FLUORENE 0.005 1.80E+02 <1 8.98E+02 <1 1.10E+01 <1 5.48E+01 <1 1.10E+01 <1 5.50E+01 <1
INDENO(1,2,3-CD)PYRENE 0.045 NC NC NC NC 2.42E+02 <1 2.42E+03 <1
PHENANTHRENE 0.016 2.01E+02 <1 1.00E+03 <1 1.23E+01 <1 6.14E+01 <1 1.54E+02 <1 7.70E+02 <1
PYRENE 0.045 NC NC NC NC NC NC
Notes:
NC = Not Calculated no TRV available |:| = Indicate HQs greater than 1.0

TRV = Toxicity Reference Value

HQ = Hazard Quotient

LOAEL = Lowest observable adverse effects level
NOAEL = No observable adverse effects level
mg/kg = Milligram Per Kilogram

ug/kg = Microgram Per Kilogram

PCB = Polychlorinated Biphenyls

SVOC = Semi-Volatile Organic Compound

PAH = Poly-Aromatic Hydrocarbon

Refer to Appendix | for detailed description of model parameters and results
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5.0 SWMU 37, SWMU 38, AND AOC Q - CASO, DRYING BEDS, TREATMENT AND
DISPOSAL AREA

51 SITE BACKGROUND - ENVIRONMENTAL SETTING

Physiography

SWMU 37 and SWMU 38 (CaSO, Drying
Beds), and AOC Q (CaSO, Treatment and
Disposal Area) are located along the New River
in the northwestern section of the MMA. The
elevation at these units is approximately 1,710 ft
msl (Figure 5-1). A gravel road is located to the
east of the sites. Dense woods surround the area
to the north, south, and west where the
topography slopes downward towards the New
River (Figure 5-1).

Each unit is unlined and excavated into natural T y
grade. SWMU 37 is a densely vegetated area SWMU 38 — August 2002 — Looking Southwest
comprising approximately 0.62 acres (27,004

ft?). Itis located immediately southwest of, and adjacent to, the SWMU 9 CaSO, Settling Lagoons.
SWMU 38 (see photograph inset) is a smaller densely vegetated area comprising approximately 0.229
acres (9,994 ft9). It is located immediately north-northeast of, and adjacent to, SWMU 9. AOC Q is a
densely wooded depression comprising approximately 0.076 acres (3,291 ft%). It is located immediately
to the west and adjacent to the northwestern corner of SWMU 38. Each unit is surrounded by an earthen
berm and has an approximate depth of 4 to 8 ft.

Tanks and Structures

In addition to SWMU 9, other tanks and structures near the sites include a control house for the settling
lagoons and other associated piping and appurtenances. Other tanks or structures are not located in or
near the site area.

Surface Water

Based on topography, each of the sites has internal drainage (i.e., surface runoff does not flow out of the
immediate site areas). A well-defined drainage ditch is located approximately 100 ft down slope of
SWMU 9 and another is located approximately 50 ft to the west of SWMU 37. Other surface water
bodies, drainage ditches, manholes, catch basins, or other flow paths are not present in the immediate
area. The New River is located approximately 300 to 400 ft northwest of the sites (Figure 5-1) and flows
toward the northeast.

Soil and Geology

The sites are underlain by Unison-Urban land complex soil, which has moderate permeability and
medium-to-strong acidity (IT 2001a). SSP borings indicate that the sites are underlain by 20+ ft of
unconsolidated soil (alluvial deposits) overlying carbonate bedrock of the Elbrook Formation. These
deposits generally consist of 15 to 20 ft of silty sand (SM) with occasional sandy clay (CL) overlying silty
gravel (GM) and/or gravel with silt (GP). CaSQO, sludge is present within SWMU 37 (2 ft thick) and
AOC Q (0.5 ft thick). Sludge was not encountered within SWMU 38 at the locations samples although it
was reported present during the 1992 VI.

Physical testing of two representative subsurface soil samples at each site indicates neutral to slightly
acidic soil, with soil classifications of CL (for clay interbedded soil), SM, and GM. Organic content of
CL and SM soil types ranged from 1.1 to 1.8%, with a lower percentage for the GP soil sample (0.6%).
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Vertical hydraulic conductivity values ranged from 1.2E-07 for the CL sample to 2.0E-03 for an SM
sample (Table 3-1).

Groundwater

An unconfined aquifer occurs within unconsolidated soil and in underlying bedrock. Groundwater was
encountered in SSP borings at depths ranging from 20 to 25 ft bgs. Monitoring well data from the
SWMU 9 area indicate that groundwater flow in the site area is northwest toward the New River.

5.2 SITE BACKGROUND - HISTORY

SWMU 37 and SWMU 38 are inactive units previously used for the drying of sludge removed from
SWMU 9 (USEPA 1987). SWMU 9 consists of two below-grade unlined earthen lagoons listed in the
RFAAP VPDES permit. These lagoons formerly received neutralized wastewater from the Acidic
Wastewater Treatment Plant and now receive stormwater. The wastewater containing the CaSO,was
gravity-fed into SWMU 9 via an underground process sewer pipe (Dames and Moore 1992b). CaSO,
precipitated and settled in the lagoons was removed and placed in SWMU 37, SWMU 38, and AOC Q.

AOC Q is an abandoned lagoon. It was reportedly used as a sludge drying bed when SWMU 38 was full.
Sludge was pumped from SWMU 38 to AOC Q via pipes that ran through a depression in the berm
surrounding the drying bed (Dames and Moore 1992b).

5.3 PREVIOUS INVESTIGATIONS

5.3.1  Verification Investigation — 1992

In 1992, as part of a VI, Dames and Moore collected and analyzed three samples of waste (sludge) from
SWMU 37, SWMU 38, and AOC Q to “evaluate whether hazardous chemical concentrations exceed[ed]
the [then current] health based numbers (HBNS) in the [Facility] permit” (Dames and Moore 1992b). One
sample (38SL1) was collected from the top one foot of sludge present in SWMU 38. Because the CaSO,
drying beds at SWMU 37 and SWMU Q were dry at the time of sampling, a 5-ft hand-auger composite
hole was advanced in the central part of each bed (Figure 5-2). One sample was composited from each 5-
ft hole (samples 38SL1 and QSL1) to ensure a representative sample of numerous sludge-drying episodes
(Dames and Moore 1992b). Waste characterization samples were analyzed for VOCs, SVOCs, and
Toxicity Characteristic Leaching Procedure (TCLP) metals.

Chemical concentrations detected in samples 37SL1, 38SL1, and QSL1 were below adjusted RBCs and
BTAG screening levels (Table 5-1).

5.3.2 Installation Assessment (Air Photo Interpretation)

Activity at SWMU 37, SWMU 38, and AOC Q was first noted on a 1962 photograph. SWMU 37 and 38
consisted of one “lagoon” each, although the lagoons did not appear to contain liquid (USEPA 1992).
USEPA noted that both lagoons were present on the 1986 photograph; SWMU 37 contained “a small
amount of reddish liquid” and SWMU 38 appeared empty. The 1962 photograph depicts a lagoon
containing “possible liquid” at AOC Q. The 1971 photograph depicts AOC Q as re-vegetated.

54 WORK PLAN DATA GAP ANALYSIS

The data gap analysis presented in Section 1.2.5 of WPA 016 indicated that limited soil sampling and
analyses had occurred at SWMU 37, SWMU 38, and AOC Q (URS 2003b). The following data gaps
were identified:

e TCL VOCs - surface and subsurface soil;
e TCL SVOCs/PAHSs - surface and subsurface soil;
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e TCL PCBs and pesticides- surface soil;
o Explosives - surface and subsurface soil;
o TAL inorganics - surface and subsurface soil; and

o Site-specific physical soil testing data.

5.5 SSPFIELD ACTIVITIES

Nine borings were advanced in and around the sites to evaluate for the presence or absence of chemicals
in soil potentially associated with sludge deposition (Figure 5-1). Two borings were advanced within
each unit and one outside the perimeter of each unit. Borings were advanced to refusal or the depth of
groundwater using a tractor-mounted, direct-push Geoprobe® unit, except for borings 38SB1 and 38SB3,
which were advanced with a hand auger. Discrete samples were collected from surface, intermediate, and
terminal intervals for the borings as summarized below.

SWMU 37, SWMU 38, and AOC Q SSP Samples and Boring Information

Boring Tgfgoeieﬁ;h Surface Sample |Intermediate] Sample | Terminal | Sample
ID (Ft bgs) Sample ID | Depth (ft) | Sample ID | Depth (ft) |Sample ID| Depth (ft)
37SB1 24.0 37SB1A | 0.0-1.0 37SB1B |14.0-16.0| 37SB1C |18.0-20.0
37SB2 22.9 37SB2A | 0.0-1.0 37SB2B |10.0-12.0| 37SB2C |18.0-20.0
37SB3 28.0 37SB3A | 0.0-1.0 37SB3B |10.0-12.0| 37SB3C |22.0-24.0
38SB1 7.5 38SB1A 00-1.0 38SB1B 35 38SB1C | 7.0-75
38SB2 22.0 38SB2A 0.0-1.0 38SB2B |10.0-12.0| 38SB2C |18.0-20.0
38SB3 6.0 38SB3A | 0.0-1.0 38SB3B 4.0 38SB3C 6.0
QsSB1 20.6 QSB1A 0.0-1.0 QSB1B [10.0-12.0{ QSB1C |[17.0-19.0
QsSB2 28.0 QSB2A 0.0-1.0 QSB2B [10.0-12.0f QSB2C (18.0-20.0
QSB3 20.0 QSB3A 0.0-1.0 QSB3B [10.0-12.0f QSB3C (17.0-19.0

Soil samples were analyzed for TCL VOCs, TCL SVOCs, PAHSs, explosives (including nitroglycerin and
PETN), and TAL inorganics. Surface soil samples 37SB1A, 38SB1A, QSB1A were also analyzed for
TCL pesticides, TCL PCBs, and TCL herbicides. SSP analytical results (detected chemicals) are
summarized in Tables 5-2 through 5-4 for SWMU 37, SWMU 38, and AOC Q, respectively.

Two samples (from each site) were collected for physical testing as summarized below.
SSP Physical Soil Samples - SWMU 37, SWMU 38, and AOC Q

Depth Sample Depth Sample Depth Sample
Boring ID Collected Boring ID Collected Boring ID Collected
(ft bgs) (ft bgs) (ft bgs)
37SB1 6-6.5 38SB1 7 QSB1 9.5-10.0
37SB2 155-16 38SB2 15.5 QsB2 24
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Physical testing for each sample included: percent moisture, grain size, pH, TOC, specific gravity, and
bulk density. Additional testing on selected samples was conducted for Atterberg limits and/or hydraulic
conductivity. Analytical results for these samples are summarized in Table 3-1 and the complete results
are provided in Appendix E.

Deviations to the SSP field program outlined in WPA 016 (URS 2003a) were required to adjust to field
conditions encountered at SWMU 38. The steep bank of the berm surrounding SWMU 38 prevented the
Geoprobe unit from accessing boring locations 38SB1 and 38SB3 in the interior of the drying bed, and
therefore, these borings were advanced using hand augers. The use of hand augers resulted in shallower
than anticipated refusal depths on gravelly soil.

5.6 HUMAN HEALTH RISK SCREENING
5.6.1 Ildentification of COPCs

5.6.1.1 SWMU 37 COPCs

Tables 5-5 and 5-6 present the results of the COPC evaluations for surface soil and total soil, respectively.
COPCs identified for surface soil and total soil included:

e TAL metals: aluminum (NSV), arsenic, chromium, cobalt (NSV), iron, manganese,
and vanadium;

e TCL PCB:s: Aroclor 1254;

e TCL VOCs: methylcyclohexane (NSV) for total soil;

e VOCTICs: 8 compounds (NSVs);

e TCL SVOCs: DNT Mix, 4-chloro-3-methylphenol (NSV), dimethylphthalate (NSV),
and di-n-octylphthalate (NSV); and

e SVOCTICs: 6 colmp_c:unds (NSVs) for surface soil and 14 compounds (NSVs) for
total soil.

5.6.1.2 SWMU 38 COPCs

Tables 5-7 and 5-8 present the results of the COPC evaluations for surface soil and total soil, respectively.
COPCs identified for surface soil and total soil included:

e TAL metals: aluminum (NSV), arsenic, chromium, cobalt (NSV), iron, manganese,
and vanadium;

e TCL PCB:s: Aroclor 1254;

e VOCTICs: 4 compounds (NSVs);

e TCL SVOCs: 4-chloro-3-methylphenol (NSV); and

e SVOCTICs: 12 compounds (NSVs) for surface soil and 15 compounds (NSVs) for
total soil.

5.6.1.3 AOC Q COPCs

Tables 5-9 and 5-10 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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o TAL metals: aluminum (NSV), arsenic, cobalt (NSV), iron, manganese, vanadium;

e TCL VOCs: cyclohexane (NSV) and methylcyclohexane (NSV);

e VOCTICs: 7 compounds (NSVs);

e TCL SVOCs: 4-chloro-3-methylphenol (NSV); and

e SVOCTICs: 18 compounds (NSVs) for surface soil and 34 compounds (NSVs) for
total soil.

5.6.2 Cumulative Risk Screen

5.6.2.1 SWMU 37 Cumulative Risk Screen

Tables 5-11 presents the results of the cumulative risk screening for surface soil. Tables 5-12 and 5-13
present the results of the cumulative risk screening for total soil. A summary of the screening results for
SWMU 37 is presented below.

Cumulative Human Health Risk Screening for SWMU 37

Surface Soil Total Soil
Residential Excess As, Aroclor As, Aroclor
; Fail 1.E-05 1254, DNT Fail 1.E-05 1254, DNT
Cancer Risk . .
Mix Mix
Industrial Excess | p o | 306 . Pass | 2.E-06 -
Cancer Risk
As, Cr, Fe, As, Cr, Fe,
Residential Fail ) Mn, V, Fail ) Mn, V,
1254, 1254,
2,4-DNT 2,4-DNT
Indus_trlal . Pass 0.2 -- Pass 0.2 --
Noncarcinogenic

The residential cumulative human health risk screens failed for surface soil (carcinogenic and
noncarcinogenic) and total soil (carcinogenic and noncarcinogenic). Cumulative risk screenings passed

for industrial scenarios.

Noncarcinogenic residential cumulative risk screenings for surface soil and total soil resulted in Hls of 2,
which exceeded the EPA target HI of 1. Due to multiple chemicals contributing to an HI greater than 1,

the HIs have been segregated based on the primary target organs for chronic exposure. The following
tables present the results of the HI segregation using data obtained from Oak Ridge National Laboratory’s
RAIS, which includes data from various sources such as USEPA and the ATSDR.
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HI Segregation for Target Organs — SWMU 37 - Surface Soil

TargetOrgan | As | Cr | Fe | Mn | Vv | Aroclor |54 pNT Total
1254 HI

Skin 02 | - - - - 0.1 - 0.3

CNS 02 | - - |03 | - - 001 | 0.05
||cv 02 | - [ 08| - ~ - - 1
"Blood - - - - | 03 - 0.01 0.3
"Liver - - | o8 | - - 0.1 0.01 0.9
"Kidney - - | 08 ] - | 03 - - 1
"GI - | o5 | -- - | 03 - - 0.8
"Reproductive - - - 03] - - - 0.3

HI Segregation for Target Organs — SWMU 37 - Total Soil

HI segregation for surface soil resulted in values equal to or higher than the cumulative SSP HI threshold
of 0.5 for a target organs including: the CNS, CV, liver, kidney, and GI.

TargetOrgan | As | Cr | Fe | Mn | Vv |Aroclor |24 DNT Total

1254 HI
Skin 0.2 - - - - 0.1 - 0.3
CNS 02| - | - o3| - -- 001 | 05
||cv 02 | - 1| - | - - - 1
[Blood I I D VI 001 | 04
||Liver - - -] - 0.1 0.01 1
[Kidney R - 1
||GI ~ Jo2] -] = ] oa -- - 0.6
"Reproductive -- -- -- 0.3 -- -- -- 0.3

HI segregation for total soil resulted in values equal to or higher than the cumulative SSP HI threshold of
0.5 for a target organs including: the CNS, CV, liver, kidney, and GI.

5.6.2.2 SWMU 38 Cumulative Risk Screen

Tables 5-14 presents the results of the cumulative risk screening for surface soil. Tables 5-15 and 5-16
present the results of the cumulative risk screening for total soil. A summary of the screening results for
SWMU 38 is presented below.
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Cumulative Human Health Risk Screening for SWMU 38

Surface Soil Total Soil

Residential Excess . Arsenic,

Cancer Risk Fail 1.E-05 Aroclor 1254 Pass | 9.E-06 -
Industrial Excess | p. oo | 3£ g - Pass | 2.E-06 .

Cancer Risk

Residential As, Cr, Fe, Mn, As, Cr, Fe, Mn,
Noncarcinogenic Fail 3 V, Aroclor Fail 3 V, Aroclor

g 1254 1254
Indugtrlal . Pass 0.2 -- Pass 0.2 -

Noncarcinogenic

The residential cumulative human health risk screens failed for surface soil (carcinogenic and
noncarcinogenic) and total soil (noncarcinogenic). Cumulative risk screenings for industrial scenarios

passed.

Noncarcinogenic residential cumulative risk screenings for surface soil and total soil resulted in Hls of 3,
which exceeded the EPA target HI of 1. Due to multiple chemicals contributing to an HI greater than 1,

the HIs have been segregated based on the primary target organs for chronic exposure. The following
tables present the results of the HI segregation using data obtained from Oak Ridge National Laboratory’s
RAIS, which includes data from various sources such as USEPA and the ATSDR.

HI Segregation for Target Organs — SWMU 38 - Surface Soil

Target Organ As Cr Fe Mn \Y Aroclor Total HI
1254
Skin 02 | - - - - 0.4 0.6
CNS 02 | -- - | 03 | - - 0.5
||cv 02 | - 1 - - - 1
"Blood - - - - | 05 ~ 0.5
||Liver - - 1 - - 0.4 1
"Kidney - - 1 - | 05 - 2
"GI - | 04 | -- - | 05 - 0.9
"Reproductive - - - | 03 | - - 0.3

HI segregation for surface soil resulted in values equal to or higher than the cumulative SSP HI threshold
of 0.5 for a target organs including: the skin, CNS, CV, blood, liver, kidney, and GI.
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HI Segregation for Target Organs — SWMU 38 - Total Soil

Target Organ As Cr Fe Mn \Y/ Aroclor Total HI
1254
Skin 01 | -- - . — 0.4 0.5
CNS 01 | -- - | 03 | -- - 0.4
||cv 01 | -- 1 ~ — - 1
"Blood - - - - | 06 - 0.6
"Liver - - 1 - - 0.4 1
"Kidney - - 1 - | 06 -- 2
"GI - |02 | - —- | 06 - 0.8
"Reproductive - - - | 03 | - -- 0.3

HI segregation for total soil resulted in values equal to or higher than the cumulative SSP HI threshold of
0.5 for a target organs including: the CV, blood, liver, kidney, and GI.
5.6.2.3 AOC Q Cumulative Risk Screen

Tables 5-17 presents the results of the cumulative risk screening for surface soil. Tables 5-18 and 5-19
present the results of the cumulative risk screening for total soil. A summary of the screening results for
AOC Q is presented below.

Cumulative Human Health Risk Screening for AOC Q

Surface Soil Total Soil

Residential Excess | pass | 3.E-06 - Pass | 3.E-06 -

Cancer Risk
Industrial Excess | paes | 7,607 - Pass | 6.E-07 -

Cancer Risk

ReS|d(_ent|aI _ Eail 2 As, Fe, Mn, Fail 1 As, Fe, Mn,
Noncarcinogenic V V

Indugtrlal . Pass 0.1 -- Pass 0.1 --

Noncarcinogenic

The cumulative human health risk screens passed with the exception of residential noncarcinogenic
scenarios for surface soil and total soil.

Noncarcinogenic residential cumulative risk screenings for surface soil and total soil resulted in Hls of 2,
which exceeded the EPA target HI of 1. Due to multiple chemical contributing to an HI greater than 1,
the HIs have been segregated based on the primary target organs for chronic exposure. The following
tables present the results of the HI segregation using data obtained from Oak Ridge National Laboratory’s
RAIS, which includes data from various sources such as USEPA and the ATSDR.
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HI Segregation for Target Organs — AOC Q -Surface Soil

Target Organ As Fe Mn \Y Total HI
Skin 0.06 -- -- -- 0.06
CNS 0.06 -- 0.3 -- 0.4
||cv 0.06 0.9 - - 0.9
"Blood - - - 0.4 0.4
"Liver -- 0.9 -- -- 0.9
"Kidney - 0.9 - 0.4 1
"GI - - - 0.4 0.4
"Reproductive - - 0.3 - 0.3

HI segregation for surface soil resulted in values equal to or higher than the cumulative SSP HI threshold
of 0.5 for a target organs including: the CV, liver, and kidney.

HI Segregation for Target Organs — AOC Q - Total Soil

Target Organ As Fe Mn V Total HI
Skin 0.05 - - - 0.05
CNS 0.05 — 0.3 - 0.4
||cv 0.05 0.8 - - 0.8
"Blood - - - 0.3 0.3
||Liver - 0.8 - - 0.8
"Kidney - 0.8 - 0.3 1
"GI -~ - - 0.3 0.3
"Reproductive - - 0.3 - 0.3

HI segregation for total soil resulted in values equal to or higher than the cumulative SSP HI threshold of
0.5 for a target organs including: the CV, liver, and kidney.

5.6.3 Lead and Iron Screening

5.6.31 SWMU 37

The MDC for lead at the site (277 mg/kg) was below the lead screening level of 400 mg/kg, and
therefore, further characterization for lead was not required.

Iron concentrations at the site for surface soil and total soil resulted in HQs greater than the iron SSP
threshold HQ of 0.5 for the residential scenario, and therefore, the site required further characterization
for iron through a margin of exposure evaluation. Appendix H presents the margin of exposure
evaluation for surface soil and total soil. A summary of the results for SWMU 37 is presented below.
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Iron Margin of Exposure Evaluation — Future Child Resident

Surface Soil Total Soil
Estimated SEchz(e)zliJrze Estimated gggg?ﬁrze
Site Intake 9 Site Intake 9
Level Level
RDA Screen Pass 3.7 10 Pass 47 10
(mg/day)
Provisional
Reference Dose | ..o | 25 066 | Pass 0.31 0.66
(RfD) Screen ' ' ' '
(mg/kg-day)

The site passed the margin of exposure evaluation for iron in soil. In addition, the MDCs for iron in
surface soil and total soil were below the background point estimate.

5.6.3.2 SWMU 38

The MDC for lead at the site (52 mg/kg) was below the lead screening level of 400 mg/kg, and therefore,

further characterization for lead was not required.

Iron concentrations at the site for surface soil and total soil resulted in HQs greater than the iron SSP
threshold HQ of 0.5 for the residential scenario, and therefore, the site required further characterization
for iron through a margin of exposure evaluation. Appendix H presents the margin of exposure

evaluation for surface soil and total soil. A summary of the results for SWMU 38 is presented below.

Iron Margin of Exposure Evaluation — Future Child Resident

Surface Soil Total Soil
Estimated SEézgz?rr]e Estimated ggggfﬁrze
Site Intake 9 Site Intake 9
Level Level
RDA Screen Pass 5.9 10 Pass 58 10
(mg/day)
Provisional
Reference Dose Pass 0.39 0.66 Pass 0.39 0.66
(RfD) Screen ' ' ' '
(mg/kg-day)

The site passed the margin of exposure evaluation for iron in soil. In addition, the MDCs for iron in
surface soil and total soil were below the background point estimate.

5.6.3.3 AOCQ

The MDC for lead at the site (24 mg/kg) was below the lead screening level of 400 mg/kg, and therefore,
further characterization for lead was not required.

Iron concentrations at the site for surface soil and total soil resulted in HQs greater than the iron SSP
threshold HQ of 0.5 for the residential scenario, and therefore, the site required further characterization
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Iron Margin of Exposure Evaluation — Future Child Resident

for iron through a margin of exposure evaluation. Appendix H presents the margin of exposure
evaluation for surface soil and total soil. A summary of the results for AOC Q is presented below.

Surface Soil Total Soil
Estimated SEé(rzZzlijr:e Estimated ggggz?;e
Site Intake 9 Site Intake 9
Level Level
RDA Screen Pass 4.0 10 Pass 35 10
(mg/day)
Provisional
Reference Dose Pass 0.27 0.66 Pass 0.23 0.66
(RfD) Screen ' ' ' '
(mg/kg-day)

The site passed the margin of exposure evaluation for iron in soil. In addition, the MDCs for iron in
surface soil and total soil were below the background point estimate.

5.6.4 Comparison to Generic SSLs

5.6.41 SWMU 37

MDC comparisons for subsurface soil to generic SSLs (DAF 20) for detected chemicals indicated that
arsenic, dieldrin, and TCE exceeded their SSLs (Table 5-20).

5.6.42 SWMU 38

MDC comparisons for subsurface soil to generic SSLs (DAF 20) for detected chemicals indicated that
arsenic exceeded its SSL (Table 5-21).

56.43 AOCQ

MDC comparisons for subsurface soil to generic SSLs (DAF 20) for detected chemicals indicated that
arsenic exceeded its SSL (Table 5-22).

5.6.5 Comparison to Site-Specific SSLs

The MDC for dieldrin at SWMU 37 was below the calculated site-specific SSL of 28 ug/kg using the
average TOC value from the two physical samples collected from SWMU 37 during the SSP (Appendix
F). The MDC of TCE (63 ug/kg) is above the site-specific SSL of 1.5 pg/kg calculated using the T-RBC
as a target leachate concentration (Region 111 RBC Table); therefore, TCE is a chemical of potential
concern for the soil-to-groundwater migration pathway.

5.6.6 COPC Comparison to Background

MDCs for metals COPCs in surface soil and total soil were below their background point estimates with
the exception of chromium at SWMU 37 and SWMU 38 (Tables 5-23 through 5-25).
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5.6.7 Human Health Risk Screening Summary

56.7.1 SWMU 37

COPCs with available screening values were limited to metals, Aroclor 1254, and DNT Mix. The
residential cumulative human health risk screens failed for surface soil (carcinogenic and
noncarcinogenic) and total soil (carcinogenic and noncarcinogenic). Cumulative risk screenings passed
for industrial scenarios.

Carcinogenic residential risk screening failed for surface soil due to arsenic concentrations below the
background point estimate. This screening result is not a concern given that: 1) the risk associated with
background levels of arsenic contributes 80% of the cumulative risk of 1E-05, and 2) the other COPCs for
the site, Aroclor 1254 and DNT Mix, contribute negligible risk (3.E-06) at concentrations below their
unadjusted R-RBCs.

Noncarcinogenic residential risk screening failed for surface soil primarily due to metals concentrations
below background point estimates. This screening result is not a concern given that the elevated HI (>1)
is due to background levels of metals in soil (HI of 1.8) rather than the single metal COPC detected above
background (chromium) and Aroclor 1254, which result in a site-related HI of 0.6. In addition, the MDCs
for chromium and Aroclor 1254 are below their unadjusted R-RBCs.

Carcinogenic residential risk screening failed for total soil due to arsenic concentrations below the
background point estimate. This screening result is not a concern given that: 1) the risk associated with
background levels of arsenic contributes 75% of the cumulative risk of 1E-05, and 2) the other COPCs for
the site, Aroclor 1254 and DNT Mix, contribute negligible risk (3.E-06) at concentrations below their
unadjusted R-RBCs.

Noncarcinogenic residential risk screening failed for total soil primarily due to metals concentrations
below background point estimates. This screening result is not a concern given that the elevated HI (>1)
is due to background levels of metals in soil (HI of 2.1) rather than the single metal COPC detected above
background (chromium) and Aroclor 1254, which result in a site-related HI of 0.3. In addition, the MDCs
for chromium and Aroclor 1254 are below their unadjusted R-RBCs.

The site passed the lead screening for soil. Iron concentrations in surface soil and total soil required a
margin of exposure evaluation. Surface soil and total soil passed the margin of exposure evaluation for
iron.

Generic SSL exceedances were limited to arsenic, dieldrin, and TCE. The arsenic MDC is below its
background point estimate and the dieldrin concentration detected in soil is below the calculated site-
specific SSL, and therefore, these chemicals are not of concern at the site. The MDC of TCE (63 pg/kg)
is above the site-specific SSL of 1.5 pg/kg calculated using the Region Il T-RBC as a target leachate
concentration; therefore, TCE is a chemical of potential concern in groundwater at the site.

5.6.7.2 SWMU 38

COPCs with available screening values were limited to metals and Aroclor 1254. The residential
cumulative human health risk screens failed for surface soil (carcinogenic and noncarcinogenic) and total
soil (carcinogenic and noncarcinogenic). Cumulative risk screenings passed for industrial scenarios.

Failure of the residential carcinogenic cumulative risk screening for surface soil is due to the
concentrations of arsenic and Aroclor 1254 in the soil. The arsenic MDC is below its background point
estimate, and therefore, it is not a concern at the site. The concentration of Aroclor 1254 in the surface
sample analyzed for PCBs was above its unadjusted R-RBC.

Noncarcinogenic residential risk screening failed for surface soil primarily due to metals concentrations
below background point estimates. This screening result is not a concern given that the elevated HI (>1)
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is due to background levels of metals in soil (HI of 2.7) rather than the single metal COPC detected above
background (chromium) and Aroclor 1254, which result in a site-related HI of 0.7. In addition, the MDCs
for chromium and Aroclor 1254 are below their unadjusted R-RBCs.

Noncarcinogenic residential risk screening failed for total soil primarily due to metals concentrations
below background point estimates. This screening result is not a concern given that the elevated HI (>1)
is due to background levels of metals in soil (HI of 2.6) rather than the single metal COPC detected above
background (chromium) and Aroclor 1254, which result in a site-related HI of 0.6. In addition, the MDCs
for chromium and Aroclor 1254 are below their unadjusted R-RBCs.

The site passed the lead screening for soil. Iron concentrations in surface soil and total soil required a
margin of exposure evaluation. Surface soil and total soil passed the margin of exposure evaluation for
iron.

Generic SSL exceedances are limited to arsenic. The arsenic MDC is below its background point
estimate, and therefore, it is not of concern at the site.

5.6.7.3 AOCQ

COPCs with available screening value were limited to metals. Cumulative risk screening passed for
carcinogenic residential scenarios and industrial scenarios. Cumulative human health risk screening
failed for noncarcinogenic residential scenarios.

Noncarcinogenic residential risk screening failed for surface soil and total soil due to metals
concentrations below background point estimates. These screening results are not a concern given that
the elevated HI (>1) is due to background levels in soil (HI of 1.8 for surface soil and HI of 1.4 for total
soil) rather than metal COPCs detected above background (none above background).

The site passed the lead screening for soil. Iron concentrations in surface soil and total soil required a
margin of exposure evaluation. Surface soil and total soil passed the margin of exposure evaluation for
iron.

Generic SSL exceedances are limited to arsenic. The arsenic MDC is below its background point
estimate, and therefore, it is not of concern at the site.

5.7 ECOLOGICAL RISK SCREENING
5.7.1 Problem Formulation

5.7.1.1 Ecological Site Characterization

An overview of the site physiography, water resources, soil, and geology for SWMU 37, SWMU 38, and
AOC Q is presented in Section 5.1.

The sites are located along the New River in the northwestern part of the MMA adjacent to a pine
plantation of loblolly pine (Pinus taeda), white pine (Pinus strobus), and shortleaf pine (Pinus echinata).

Observations made during the site reconnaissance indicate that a healthy and vigorous plant community
occurs in the three areas (photograph on page 5-1). Vegetation within each site was largely herbaceous
including foxtail (Setaria sp.), broomsedge (Andropogon virginicus), and wingstem (Verbesinia sp.)
present on the outer margins. Signs of vegetative stress were not observed and the vegetation was
generally dense within each site.

The sites likely provide some habitat value to small mammals and passerine birds. Adjacent habitats,
particularly the pine plantation, may provide cover to larger mammals including white tailed deer
(Odocoileus virginianus), which were observed in adjacent habitats during the site reconnaissance.
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Threatened, rare, or endangered species were not observed during the site reconnaissance. Threatened,
rare, and endangered species information for RFAAP is discussed in Section 3.3.3.
5.7.2  Ecological Conceptual Site Model

The ECSM for SWMU 37, SWMU 38, and AOC Q (and other terrestrial sites for the SSP) is presented on
Figure 3-1. These areas are exclusively upland habitat lacking wetlands or aquatic habitat. Hence,
surface soil is the potential exposure medium of concern. Based on the site characterization and data, the
following complete exposure pathway exists: terrestrial receptor exposure to surface soil.

Detected chemical occurrence and distribution tables are presented in Table 5-26, 5-28, and 5-30 for
SWMU 37, SWMU 38, and AOC Q, respectively. In addition, Tables 5-27, 5-29, and 5-31 summarize
the nondetected chemicals for SMWU 37, SWMU 38, AOC Q, respectively. Potential ecological
receptors may be exposed to COPEC:s in soil through the following exposure routes:

e Direct contact/absorption from soil;
o Direct ingestion of soil;
e Incidental ingestion of soil; and

e Direct ingestion of biota with accumulated COPECs.

Receptors of concern selected for SWMU 37, SWMU 38, and AOC Q include:
e Plants;

o Soil invertebrate/microbial community;

e Omnivorous birds (American Robin; Turdus migratorius);

e Carnivorous birds (Red-Tailed Hawk; Buteo jamaicensis);

o Herbivorous mammals (Meadow Vole; Microtus pennsylvanicus; );

e Omnivorous mammals (Red Fox; Vulpes vulpes); and

e Carnivorous mammals (Short-Tailed Shrew; Blarina brevicauda).
Relevant assessment and measurement endpoints for the identified terrestrial receptors are presented in
Section 3.3.6.1.

5.7.3 Preliminary Exposure Estimate and Risk Characterization

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

5.7.3.1 Preliminary Exposure Estimate and Ecological Effects Evaluation

Direct Contact Approach

The MDC:s for detected chemicals in soil were used as the preliminary exposure estimate concentrations
to develop a conservative risk scenario for the direct contact pathway to soil invertebrates. Tables 5-32
through 5-34 present the preliminary exposure estimates for the direct contact approach.
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Dose Rate Modeling Approach

In the dose rate modeling approach, MDCs for detected bioaccumulative chemicals were used in the
conservative risk scenario as the preliminary exposure estimate for soil COPECs and compared to the
calculated TRVs. MDCs used in the preliminary exposure estimate for detected chemicals are presented
in Tables 5-26, 5-28, and 5-30 for SWMU 37, SWMU 38, and AOC Q, respectively.

5.7.3.2 Background Concentrations of Metals

The results of the background comparison for the site are provided in Table 5-35 through 5-37 and
discussed in the ecological risk summary. Although essential nutrients, including magnesium, potassium,
and sodium were not considered COPECs in the risk screening in accordance with the Site Screening
Process (USEPA 2001a) and the MWP (URS 2003b). Calcium was evaluated qualitatively due to the
nature of the disposal material at the sites (Calcium Sulfate).

5.7.3.3 Preliminary Risk Characterization

Terrestrial Plants

Qualitative characterization of vegetative communities common to grassed areas at RFAAP is provided in
Section 3.3.7.4. Stressed or dead vegetation was not observed during the reconnaissance of the sites,
which could be attributed to chemical stress. Reduced plant density is likely due to poor physical
substrate quality and not a response to COPEC concentrations in surface soil.

Soil Invertebrates and Microbial Communities

Direct contact HQs calculated for soil invertebrates and microbial communities for the three areas are
presented in Tables 5-32 through 5-34. Other potentially complete exposure pathways to soil invertebrate
and microbial communities include direct ingestion of soil and biota. However, there is insufficient
information to quantify these pathways, and while these pathways exist, they are likely secondary to the
direct contact/absorption pathway and should not substantially alter the risk characterization.

SWMU 37: of the detected chemicals for which ecological screening values were available, the
concentrations of aluminum, chromium, copper, iron, manganese, mercury, zinc and cyanide resulted in
HQ values that were greater than 1 (Table 5-32). However, MDCs for aluminum, iron, manganese,
nickel, and zinc were below their background point estimates (Table 5-35).

SWMU 38: of the detected chemicals for which ecological screening values were available, the
concentrations of aluminum, chromium, copper, iron, manganese, mercury, Aroclor 1254, flouranthene,
and cyanide resulted in HQ values that were greater than 1 (Table 5-33). However, MDCs for aluminum,
iron, and manganese were below their background point estimates (Table 5-36).

AOC Q: of the detected chemicals for which ecological screening values were available the
concentrations of aluminum, chromium, iron, manganese, and cyanide resulted in HQ values that were
greater than 1 (Table 5-34). However, MDCs for aluminum, chromium, iron, and manganese were below
their background point estimates (Table 5-37).

Terrestrial Wildlife

Quantitative risk characterization for terrestrial wildlife is limited to direct ingestion of biota and
incidental ingestion of soil. The ECSM identifies a potentially complete direct contact exposure pathway
to herbivorous and omnivorous mammals; however, there is insufficient information to quantify this
pathway. This pathway is likely secondary to direct ingestion pathway and it therefore should not
substantially alter the risk characterization.

The risk to each potential wildlife receptor in SWMU 37, SWMU 38 and AOC Q is presented in Tables
5-38 through 5-40, respectively, and summarized as follows:
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SWMU 37:

NOAEL Only NOAEL and LOAEL
Receptor Exceedances Exceedances
American Robin cadmium, selenium chromium, copper, lead,
zinc, Aroclor 1254
Red-tailed Hawk chromium, zinc mercury
Meadow Vole mercury none
Red Fox arsenic, zinc, Aroclor 1254 copper, mercury
Short-tailed Shrew | cadmium, lead arsenic, copper, mercury,
Aroclor 1254

SWMU 38:
NOAEL Only NOAEL and LOAEL
Receptor Exceedances Exceedances
American Robin cadmium, zinc chromium, lead, selenium,
Aroclor 1254
Red-tailed Hawk chromium, zinc none
Meadow Vole none none
Red Fox arsenic, copper, selenium, mercury, Aroclor 1254
zinc
Short-tailed Shrew | cadmium, mercury, selenium | arsenic, Aroclor 1254

AOC Q:
NOAEL Only NOAEL and LOAEL
Receptor Exceedances Exceedances
American Robin cadmium, chromium, lead, selenium
zinc, Aroclor 1254

Red-tailed Hawk zinc none

Meadow Vole none none

Red Fox arsenic, selenium mercury

Short-tailed Shrew | arsenic, cadmium, selenium | Aroclor 1254

5.7.3.4 Refined Exposure Estimate, Ecological Effects Evaluation and Risk Characterization

5.7.3.5 Refined Exposure Estimate and Ecological Effects Evaluation - Dose Modeling

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.

Refined exposure estimates and ecological effects were not developed for soil invertebrates and microbial
communities because an appropriate 95% UCL could not be calculated using the surface soil data.

The refined exposure estimates and ecological effects were developed for wildlife receptors having
complete exposure pathways to be quantitatively evaluated (i.e., omnivorous birds and mammals,
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carnivorous birds and mammals and herbivorous mammals). In the refined model, a realistic area use
factor (AFrefinea) Was calculated as the ratio of the sum of the site areas to the average home range of the
receptor (Appendix I, Table I-16).

5.7.3.6 Refined Risk Characterization - Terrestrial Wildlife

SWMU 37

The refined risk characterization for SWMU 37 is presented in Table 5-38 and is summarized as follows:

NOAEL Only NOAEL and LOAEL COPECs Below
Receptor Exceedances Exceedances Background Point Est.

American Robin cadmium (1.3) chromium (10.8/2.2)* | zinc

zinc (4.2) lead (26.2/2.6)

Aroclor 1254 (9.2)
Red-tailed Hawk none none n/a
Meadow Vole none none n/a
Red Fox none none n/a
Short-tailed Shrew | arsenic (10.0) mercury (4.3/1.1) arsenic

copper (1.2) Aroclor 1254 (30.7/3.1)

lead (3.1)

*Note: (10.8/2.2) = NOAEL-based HQ/LOAEL-based HQ

SWMU 38

The refined risk characterization for SWMU 38 is presented in Table 5-39 and is summarized as follows:

NOAEL Only NOAEL and LOAEL COPECs Below
Receptor Exceedances Exceedances Background Point Est.

American Robin cadmium (1.3) chromium (7.7/1.5)* zinc

lead (4.9) Aroclor 1254 (29.3/2.9)

zinc (3.3)
Red-tailed Hawk none none n/a
Meadow Vole none none n/a
Red Fox none none n/a
Short-tailed Shrew | arsenic (9.2) Aroclor 1254 (97.1/9.7) | arsenic

mercury (1.2)

*Note: (7.7/1.5) = NOAEL-based HQ/LOAEL-based HQ
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AOC

The refined risk characterization for AOC Q is presented in Table 5-40 and is summarized as follows:

NOAEL Only NOAEL and LOAEL COPECs Below
Receptor Exceedances Exceedances Background Point Est.

American Robin cadmium (1.1)* none chromium

chromium (2.0) lead

lead (2.0) zinc

zinc (2.2)

Aroclor 1254 (2.7)
Red-tailed Hawk none none n/a
Meadow Vole none none n/a
Red Fox none none n/a
Short-tailed Shrew | arsenic (2.8) none arsenic

Aroclor 1254 (9.0)

*Note: (1.1) = NOAEL-based HQ

5.7.3.7 Exposure and Risk Uncertainty Analysis

A discussion of potential risk and exposure uncertainty is provided in Section 3.3.9. Based on this
assessment, while factors such as lack of TSV 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 SWMU 37, SWMU 38, and AOC Q.

5.7.4 Ecological Risk Screening Summary

Based in the refined ecological risk screening, the information collected and presented indicates that a
more thorough assessment is warranted for metals, PCB, and pesticides. Upon further investigation of the
sites, a toxicity assessment due to the elevated levels of calcium in SWMU 37 may be conducted.

5.8 CONCEPTUAL SITE MODEL

A refined CSM for SWMU 37, SWMU 38, and AOC Q is presented on Figure 5-3. The sites are located
in a relatively flat area approximately 300 to 400 ft from the New River. Subsurface geology consists of
alluvial deposits overlying limestone/dolomite bedrock of the Elbrook Formation. Groundwater is
present within the lower portion of the alluvium (20 to 25 ft bgs) and in the underlying bedrock.
Monitoring well data from the SWMU 9 area indicate that groundwater flow in the site area is northwest
toward the New River.

Each of the sites consists of 4 to 8 ft deep depressed area surrounded by an earthen berm where
precipitation and overland flow infiltrate into subsurface soil. Surface water and sediment are not present
within or adjacent to the sites and therefore, potentially affected media include surface soil, subsurface
soil, and groundwater. COPCs identified in soil with screening values included metals and Aroclor 1254
at SWMUSs 37 and 38.

Although current and likely future land-use scenarios are limited to industrial operations, both residential
and industrial scenarios are evaluated. The sites are enclosed by the Installation perimeter fence;
therefore, potential receptors are limited to site workers (more conservative than trespasser scenario),
future construction workers, and terrestrial biota. Direct deposition via former surface deposition of
sludge is considered a potential release mechanism to surface soil. Site workers, construction workers,
and terrestrial biota could contact surface soil. Leaching of chemicals is considered a potential release
mechanism to subsurface soil that may be contacted by future construction workers. Leaching of
chemicals is considered a potential release mechanism to groundwater at SWMU 37 due the site specific
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SSL exceedance for TCE. The lack of SSL exceedances above background point estimates in soil at
SWMU 38 and AOC Q indicates that leaching of chemicals to groundwater at levels of concern is
unlikely at these sites.

5.9 RECOMMENDATION FOR FUTURE ACTION

A focused RFI for soil and groundwater media is recommended for the sites based on the site-specific
SSL exceedance for TCE at SWMU 37, the lack of groundwater data for the sites, and the results of the
human health and ecological risk screening. The RFI will focus on metals, explosives (in sludge at
SWMU 37), PCBs, pesticides, and VOCs.
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Table 5-1
Summary of Analytical Data For Sediment/Sludge Samples
Collected At SWMU 37, SWMU 38, and AOC Q
Modified from Dames and Moore Verification Investigation Report
SSP Report
Radford Army Ammunition Plant, Radford, Virginia

SITE ID 37SL1 38SL1 QSL1
FIELD ID RVFS*34 RVFS*35 RVFS*87 Adjusted Adjusted Draft
SAMPLE DATE] 15-Jan-92 15-Jan-92 15-Jan-92 Soil Soil BTAG
DEPTH (ft bgs) 5.0 5.0 5.0 Industrial Residential [ Screening
MATRIX PQLs CSE CSE CSE RBC RBC Level
UNITS| mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
Volatiles
1,1,1- Trichloroethane 0.005 <0.004 <0.004 <0.004 28,616 2,190 0.3
Acetone 0.1 <0.017 <0.017 <0.017 9,198 704 -
Chloroform 0.005 <0.001 <0.001 <0.001 1,022 78 0.3
Semivolatiles
2-Methylnaphthalene 0.3 <0.245 <0.049 <0.049 2,044 156 -
Di-N-Butyl-Phthalate 0.3 41.5 1.48 3.01 10,220 782 -
N-Nitrosodiphenylamine 0.3 5.71 0.702 <0.19 584 130 -
Naphthalene 0.3 <0.185 <0.037 <0.037 2,044 156 0.1
Phenanthrene”) 0.5 <0.165 <0.033 <0.033 3,066 235 0.1
Notes:

BTAG = USEPA Region Il Draft, Biological Technical Assistance Group Screening Level
CSE = Chemical Sediment
ft bgs = Feet below ground surface
mg/kg = Milligrams per kilogram
PQL = Practical quantitation limit; the lowest concentration that can be
reliably detected at a defined level of precision for a given analytical method
RBC = Risk-Based Concentration
USEPA = United States Environmental Protection Agency
USEPA Region Ill Risk-Based Concentration (RBC) values from the April 14, 2004, RBC Table
Adjusted RBCs = a Hazard Quotient (HQ) of 0.1 applied to non-carcinogens
(1) = RBC value for pyrene used for phenanthrene

Radford Army Ammunition Plant
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Detected Analytes for SWMU 37

Table 5-2

SSP Report
Radford Army Ammunition Plant, Radford, Virginia
'Sample ID| Facility-Wide ; ) - - Soil to Draft 37SB1A 37SB1B 37SB1C 37SB2A 37SB2B
Sample Date Background |Adiusted Soil| Adjusted Soil | o | yoter | BTAG 10/1/2003 10/1/2003 10/1/2003 10/2/2003 10/2/2003
Sample Depth (it bgs) Point RBC RBC ssL Screening 0-1 MDL RL 14-16 MDL RL 18-20 MDL RL 0-1 MDL RL 10-12 MDL RL
cas# | oiN | Estimare® | (Residential) | (ndustrial DAF 20 Level 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 - - - 1 13,100 92 500 14,100 92 500 13,800 92 500 17,000 92 500 17,500 92 500
Antimony 7440-36-0 N - 3.13 40.9 13.2 0.48 0.52| ,B,p 0.0518 0.5 0.19| J,B,p 0.0518 0.5 0.24|J,B,p 0.0518 0.5 1.2 0.0518 0.5 0.23|J,B,p 0.0518 0.5
Arsenic 7440-38-2 C 15.8 0.43 1.9 0.026 328 3.8 0.0232 0.4 1 0.0232 0.4 1.7 0.0232 0.4 5 0.0232 0.4 13 0.0232 0.4
Barium 7440-39-3 N 209 1,564 20,440 6,015 440 51 0.106 1 132 0.53 5 85 0.106 1 50 0.106 1 103 5.3 5
Beryllium 7440-41-7 N 1.02 15.64 204.4 1,154 0.02 0.64|J 0.0391 1 0.71]J 0.0391 1 0.52|J 0.0391 1 0.72|J 0.0391 1 0.61|J 0.0391 1
Cadmium 7440-43-9 | N 0.69 3.91 51.1 27.4 25 1.9 0.182 1 0.79| J,Bp 0.182 1 0.59| J,B,p 0.182 1 1.6 0.182 1 1.6/ ,Bp 0.182 1
Calcium 7440-70-2 - - - - - - 35,700| L,m 830 2,500 1,990| ,.L,m 17 250 1,700 17 250 106,000 4,150 12,500 2,610 17 250
Chromium @ 7440-47-3 | N 65.3 23.46 306.6 42 0.0075 72] 3,5 0.912 5 18| J;s 0.912 5 18 0.912 5 114] J,s 4.56 25 20 0.912 5
Cobalt 7440-48-4 - 72.3 - - - 100 2.8[Js 0.208 1 8.4|,J,s 0.208 1 8.1 0.208 1 3.1 0.208 1 11 0.208 1
Copper 7440-50-8 N 53.5 312.86 4,088 10,518 15 78 0.368 1 8 0.368 1 10 0.368 1 193 1.84 5 11 0.368 1
Iron 7439-89-6 N 50,962 2,346 30,660 - 12 14,300( J,s 106 500 20,200| ,J,s 106 500 27,700 212 1,000 19,500 212 1,000 28,200 212 1,000
Lead @ 7439-92-1 - 26.8 400 750 - 0.01 80 0.218 10 8.4 0.0218 1 7.6 0.0218 1 277 1.09 50 7.8 0.0218 1
Magnesium 7439-95-4 - - - - - 4,400 3,270 16 250 3,630 16 250 3,230 K,m 16 250 3,780 K,m 16 250 4,790 K,m 32 500
Manganese 7439-96-5 N 2,543 156.43 2,044 951.9 330 147 1.32 5 479 2.64 10 503 2.64 10 164 1.32 5 419 2.64 10
Mercury © 7439-97-6 | -- 0.13 2.35 30.66 - 0.06 0.41) 0.0077 0.1 <0.1| U 0.0077 0.1 <0.1| U 0.0077 0.1 0.6| J,m 0.0077 0.1 <0.1| U 0.0077 0.1
Nickel 7440-02-0 N 62.8 156.43 2,044 - 2 30| J,s 0.0356 0.5 12| J;s 0.0356 0.5 12 0.0356 0.5 50 0.356 5 14 0.0356 0.5
Potassium 7440-09-7 - - - - - - 860| J,s 5 20 2,000| ,J,s 25 100 1,600 25 100 677 5 20 2,140 25 100
Selenium 7782-49-2 N - 39.11 511 18.98 18 0.47|J 0.0502 1 0.6]J 0.0502 1 0.58|J 0.0502 1 0.43|J 0.0502 1 0.53|J 0.0502 1
Silver 7440-22-4 N - 39.11 511 31.03 0.0000098 0.14|J 0.0044 3 0.063( J 0.0044 3 0.047(J 0.0044 3 0.24|J 0.0044 3 0.051(J 0.0044 3
Sodium 7440-23-5 - - - - - - 70| J,B,x 8.92 100 67(J,B,p 8.92 100 93( J,B,p 8.92 100 87| J,B,p 8.92 100 80| J,B,p 8.92 100
Thallium 7440-28-0 N 2.11 0.55 7.2 3.6 0.001 0.069| J 0.027 0.5 0.16] J 0.027 0.5 0.15]J 0.027 0.5 0.064| J 0.027 0.5 0.19|J 0.027 0.5
Vanadium 7440-62-2 N 108 7.82 102.2 730.1 0.5 16 0.207 1 27| 0.207 1 33| 0.207 1 19 0.207 1 43 0.207 1
Zinc 7440-66-6 N 202 2,346 30,660 13,622 10 67 0.517 4 55 0.517 4 45 0.517 4 129 2.585 20 65 0.517 4
TCL Pesticides/PCBs (ug/kg)
Dieldrin 60-57-1 C - 4.0E+01 1.8E+02 2.2E+00 100 111339 0.494 33 NT -- NT - NT - NT -
Aroclor 1254 @ 11097-69-1 | ¢ - 1.6E+02 1.4E+03 1.1E+03 - 180) 4.8 54 NT - NT -- NT - NT -
TCL VOCs (ug/kg)
2-Butanone 78-93-3 N - 4.7E+06 6.1E+07 2.9E+04 - <32| U 8.2 32 24 6 24 <24|U 5.9 24 <32|U 7.95 32 18(J 5.9 24
Acetone 67-64-1 N - 7.0E+06 9.2E+07 2.2E+04 - 110| J,c 8.2 32 48| B,z 6 24 24| B,z 5.9 24 37|J,Bz 7.95 32 25| B,z 5.9 24
cis-1,2-Dichloroethene 156-59-2 N - 7.8E+04 1.0E+06 - 300 <8.2| U 1.16 8.2 <6|U 0.852 6 <5.9|U 0.838 5.9 <79|U 1.13 7.9 1.3|J 0.838 5.9
Methylcyclohexane 108-87-2 - - - - - - <16| U 1.39 16 <12|U 1.01 12 <12|U 0.997 12 <16| U 1.34 16 <12|U 0.997 12
Methylene chloride 75-09-2 C - 8.5E+04 3.8E+05 1.9E+01 300 <32|U,Ulc 4.61 32 4.6|J 3.37 24 5/J,J.c 3.32 24 10{J,J,c 4.47 32 5.3[JJ,c 3.32 24
Toluene 108-88-3 N - 6.3E+05 8.2E+06 2.7E+04 100 <8.2| U 0.761 8.2 <6|U 0.557 6 <5.9|U 0.548 5.9 <7.9|1 UJ,UJ,m 0.738 7.9 1|1J 0.548 5.9
Trichloroethene 79-01-6 C - 1.6E+03 7.2E+03 2.6E-01 - <8.2| U 1.11 8.2 <6|U 0.812 6 <5.9|U 0.799 59 <79|U 1.08 7.9 6.8 0.799 5.9
Xylenes 1330-20-7 N -- 1.6E+06 2.0E+07 3.0E+03 100 <8.2| U 0.69 8.2 <6| U 0.505 6 0.78] J 0.497 5.9 <7.9] UJ,UJ,m 0.669 7.9 <5.9| U 0.497 5.9
VOC TICs (ng/kg)
1,2,4-Trimethylbenzene 95-63-6 - - - - - - NI NI NI NI NI
1,3-Dimethyl-,trans-cyclohexane 352-20-7 - -- - - - - NI NI NI NI NI
1,3,5-Trimethylbenzene 108-67-8 - - - - - - NI NI NI NI NI
2-Methyl-1-Propene 115-11-7 - -- - - - - NI NI NI NI NI
Ethyl-cyclohexane 1678-91-7 - - - - - - NI NI NI NI NI
Heptane, 2-methyl- 592-27-8 - -- - - - - NI NI NI NI NI
Nonane 111-84-2 - - - - - - NI NI NI NI NI
Octane 111-65-9 - - -- -- -- - NI NI NI NI NI
TCL SVOCs (ug/kg)
2,4-Dinitrotoluene 121-14-2 N - 1.6E+04 2.0E+05 5.7E+02 - 260|J 50.4 2,800 <200| U 3.15 200 <170| U 3.78 170 1,800 J,J,m 75.6 4,000 <200| U 3.78 200
Dinitrotoluene Mix -- - - 9.4E+02 4.2E+03 - - 260 ND ND 1,800 ND
4-Chloro-3-Methylphenol 59-50-7 - - - - - - <2,800| U 83.4 2,800 24(J 5.21 200 21(J 6.25 170 <4,000| U,UJ,s 125 4,000 <200( U 6.25 200
Bis(2-ethylhexyl)phthalate 117-81-7 C - 4.6E+04 2.0E+05 2.9E+06 - 890| J,B,x 33.1 2,800 46| J,B,x 2.07 200 45|J 2.48 170 1,000| J,J,c 49.7 4,000 44| 2.48 200
Diethylphthalate 84-66-2 N - 6.3E+06 8.2E+07 4.5E+05 - <2,800| U 30.4 2,800 <200| U 19 200 26(J 2.28 170 120| 3,3, 45.6 4,000 20| J,B,z 2.28 200
Dimethylphthalate 131-11-3 - - - - - - <2,800| U 53 2,800 30|J 3.31 200 <170| U 3.97 170 <4,000| U 79.4 4,000 <200({ U 3.97 200
Di-n-butylphthalate 84-74-2 N - 7.8E+05 1.0E+07 5.0E+06 - 14,000 61.1 2,800 33(J 3.82 200 30|J 4.58 170 26,000( ,J,m 91.7 4,000 18(J 4.58 200
Di-n-octylphthalate 117-84-0 - - - - - - <2,800| U 49.6 2,800 <200| U 3.1 200 <170| U 3.72 170 <4,000| U,UJ,c 74.4 4,000 <200({ U 3.72 200
Fluoranthene 206-44-0 N - 3.1E+05 4.1E+06 6.3E+06 100 120|J 37.6 2,800 <200| U 2.35 200 <170| U 2.82 170 190| J,J,m 56.4 4,000 <200| U 2.82 200
N-Nitrosodiphenylamine 86-30-6 C - 1.3E+05 5.8E+05 7.6E+02 - 450(J 76 2,800 <200| U 4.75 200 <170| U 5.7 170 300( J,J,m 114 4,000 <200({ U 57 200
Phenanthrene © 85-01-8 N - 2.3E+05 3.1E+06 - 100 40| J 36.8 2,800 <200| U 23 200 <170| U 2.76 170 <4,000| U 55.2 4,000 <200| U 2.76 200
Pyrene 129-00-0 N - 2.3E+05 3.1E+06 6.8E+05 100 110{J 23.7 2,800 <200| U 1.48 200 <170| U 1.78 170 110]J 35.5 4,000 <200| U 1.78 200
SVOC TICs (ug/kg)
(Z)-9-Octadecenamide 301-02-0 - - - - - - NI 110| E,B,x 0 100 52| E,B,x 0 100 NI 45| E,B,x 0 100
1,2-Benzenedicarboxylicacid, bis(2-methy 84-69-5 - - - - - - NI 45| E,B,x 0 100 39| E,B,x 0 100 NI 24| E,B,x 0 100
1,2-Benzenedicarboxylic acid, butyl 2-me 17851-53-5 - -- - - - - NI NI NI NI NI
1,2-Benzenedicarboxylic acid, butyl 8-me 89189 - - - - - - 280| E,NJ,t 0 50 NI NI NI NI
1,2-Benzenedicarboxylic acid, butyl cycl 84-64-0 - -- - - - - NI NI NI NI NI
2 (5H)-Furanone 497234 - - - - - - 320| E,NJ,t 0 50 NI NI NI NI
2-Ethyl-1-Hexanol 104-76-7 - - - - - - NI NI 25[ E,NJt 0 1,700 NI NI
2,4,6-Triallyloxy-1,3,5-triazine 101-37-1 - - - - - - NI 100| E,B,x 0 100 86| E,B,x 0 100 NI 67| E,B,x 0 100
3-Hexene-2,5-dione 4436753 - - - - - - NI NI 200| E,NJt 0 10 400| E,NJ,t 0 10 NI
7,9-Di-tert-butyl-1-oxaspiro(4,5)deca-6, 10001-439-24 -- - - - - - NI NI 39| E,NJ;t 0 1 NI 25| E,NJ,t 0 1
Erucylamide 112-84-5 - - - - - - NI NI 220| E,NJt 0 10 NI 150| E,NJt 0 10
Hexadecanoic acid, butylester 111-06-8 - - - - - - NI NI 28| E,NJ,t 0 10 NI NI
Octadecanoic acid, 2-methylpropy! ester 646-13-9 - -- - - - - NI NI 30| E,NJ,t 0 1 NI NI
Tetratetracontane 7098-22-8 - -- -- -- -- -- NI NI NI NI NI
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Detected Analytes for SWMU 37

Table 5-2

SSP Report
Radford Army Ammunition Plant, Radford, Virginia
Sample 1D Facity-Wide |- T . Solto Draft 37SBIA 37SB1B 37SB1C 37SB2A 375B2B
Sample Date Background |Adiusted Soil|Adjusted Soil | o o oier | BTAG 10/1/2003 10/1/2003 10/1/2003 10/2/2003 10/2/2003
Sample Depth (it bgs) Point RBC RBC ssL Screening 01 MDL RL 14-16 MDL RL 18-20 MDL RL 0-1 MDL RL 10-12 MDL RL
cas# | oN | Estimaters | (RESIdentia) | (Industrial) DAF 20 Level Result_| LQ,VQ.r Result | LQ,VQ.r Result | LQ,VQ.r Result | LQ.VQ.r Result | LQ,VQ.r

PAHs (ug/kg)
Anthracene 120127 | N - 2.3E+06 3.1E+07 4.7E+05 100 <34| U 115 34 <25|U 0.84 25 <24{U 0.84 24 24]33s 112 33 <25 U 0.84 25
Benzo(b)fluoranthene 205992 | ¢ - 2.2E+02 3.9E+03 1.5E+03 100 <34 U 2.13 34 <25|U 1.56 25 <24{U 1.56 24 7.6/3,3.d 2.08 33 <25|U 1.56 25
Benzo(K)fluoranthene 207089 | c - 2.2E+03 3.9E+04 1.5E+04 100 <34 U 1.64 34 <25|U 12 25 <24{U 12 24 55/3,4d 16 33 <25 U 12 25
Chrysene 218019 | ¢ - 2.2E+04 3.9E+05 4.8E+04 100 <34 U 197 34 <25|U 1.44 25 <24{U 1.44 24 12[33,s 192 33 <25|U 1.44 25
Fluoranthene 206440 | N - 3.1E+05 4.1E+06 6.3E+06 100 73 2.79 34 <25|U 2.04 25 <24|U 2.04 24 70/ ,Jm 2.72 33 <25| U,u3| 2.04 25
Indeno(1,2,3-cd)pyrene 193395 | ¢ - 2.2E+02 3.9E+03 4.2E+03 100 <34|U 115 34 <25{U 0.84 25 <24{U 0.84 24 8.1JJs 112 33 <25|U 0.84 25
Phenanthrene © 85018 | N - 2.3E405 3.1E+06 - 100 15[ 3 0.984 34 <25|U 0.72 25 <24{U 0.72 24 183,35 0.96 33 <25 U 0.72 25
Pyrene 129-00-0 | N - 2.3E+05 3.1E+06 6.8E+05 100 58 1.48 34 <25/U 1.08 25 <24/ LU 1.08 24 59/ J.m 1.44 33 <25/ U 1.08 25
Explosives (mg/kg) --
2,4-Dinitrotoluene 121142 | N - 1.6E+01 2.0E+02 5.7E-01 - 0.27]3 0.142 05 <05|U 0.142 05 <05|U 0.142 05 0.63|,Jm 0.142 05 <05|U 0.142 05
Dinitrotoluene Mix - C -- 9.4E-01 4.2E+00 -- -- 0.27 ND ND 0.63 ND
Cyanide (mg/kg) -
Cyanide 57125 | N - 1.6E+02 2.0E+03 1.5E+02 0.005 08 0.0356 05 0.11]J 00356 | 05 0.09] J 00356 | 05 05 0.0356 05 0.04] J 00356 | 05
Percent Solids (%) -
Percent Solids — — — — ~ 61 0.1 0.1 83 0.1 0.1 85 0.1 0.1 63 0.1 0.1 85 0.1 0.1
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Table 5-2
Detected Analytes for SWMU 37
SSP Report
Radford Army Ammunition Plant, Radford, Virginia

Sample ID Facility-Wide R - R - Soil to Draft 37SB2C 37SB3A 37SB3B 37SB3C
Sample Date Background |Adiusted Soil| Adjusted Soil | o | yoter | BTAG 10/2/2003 10/2/2003 10/2/2003 10/2/2003
Sample Depth (ft bgs) Point RBC . RBC, SSL Screening 18-20 MDL RL 0-1 MDL RL 10-12 MDL RL 22-24 MDL RL
cas# | oiN | Estimae® | (Residential) | (ndustrial DAF 20 Level Result_| LQ,VQ.1 Result | LQ,VQ.r Result_| LQ,VQ.r Result | LQ.VQ.r

TAL Metals (mg/kg)
Aluminum 7429-90-5 - 40,041 - - - 1 12,700 92 500 10,600 92 500 15,300 92 500 12,400 92 500
Antimony 7440-36-0 N - 3.13 40.9 13.2 0.48 0.22] J,B,p 0.0518 0.5 0.18| J,B,p 0.0518 0.5 0.17]J,B,p 0.0518 0.5 0.26]| J,B,p 0.0518 0.5
Arsenic 7440-38-2 C 15.8 0.43 1.9 0.026 328 1.6 0.0232 0.4 1 0.0232 0.4 1 0.0232 0.4 2.1 0.0232 0.4
Barium 7440-39-3 N 209 1,564 20,440 6,015 440 73 0.106 1 103 0.53 5 98 0.53 5 113 0.53 5
Beryllium 7440-41-7 N 1.02 15.64 204.4 1,154 0.02 0.36|J 0.0391 1 0.48|J 0.0391 1 0.46|J 0.0391 1 0.34|J 0.0391 1
Cadmium 7440-43-9 | N 0.69 3.91 51.1 27.4 25 0.75/J,B,p 0.182 1 11|Bp 0.182 1 1.3|Bp 0.182 1 0.82[J,B,p 0.182 1
Calcium 7440-70-2 - - - - - - 2,040 17 250 1,480 17 250 1,030 17 250 1,590 17 250
Chromium @ 7440-47-3 | N 65.3 23.46 306.6 42 0.0075 18 0.912 5 15 0.912 5 18 0.912 5 18 0.912 5
Cobalt 7440-48-4 - 72.3 - - - 100 6.9 0.208 1 5.6 0.208 1 7.4 0.208 1 9 0.208 1
Copper 7440-50-8 N 53.5 312.86 4,088 10,518 15 10 0.368 1 6.9 0.368 1 9.6 0.368 1 7.7 0.368 1
Iron 7439-89-6 N 50,962 2,346 30,660 - 12 17,500 106 500 15,900 106 500 22,900 212 1,000 26000 212 1,000
Lead @ 7439-92-1 - 26.8 400 750 - 0.01 79 0.0218 1 15 0.0218 1 7.4 0.0218 1 9.2 0.0218 1
Magnesium 7439-95-4 - - - - - 4,400 3,430| K,m 16 250 2,600( K,m 16 250 3,550( K,m 16 250 3,170( K,m 16 250
Manganese 7439-96-5 N 2,543 156.43 2,044 951.9 330 252 1.32 5 403 2.64 10 267 1.32 5 381 2.64 10
Mercurym 7439-97-6 - 0.13 2.35 30.66 - 0.06 <0.1|U 0.0077 0.1 0.013(J 0.0077 0.1 <0.1| U 0.0077 0.1 <0.1|U 0.0077 0.1
Nickel 7440-02-0 N 62.8 156.43 2,044 - 2 12 0.0356 0.5 8.4 0.0356 0.5 11 0.0356 0.5 11 0.0356 0.5
Potassium 7440-09-7 - - - - - - 1,650 25 100 1,290 25 100 1,820 25 100 1,480 25 100
Selenium 7782-49-2 N - 39.11 511 18.98 18 0.45]J 0.0502 1 0.42|J 0.0502 1 0.42|J 0.0502 1 0.5[J 0.0502 1
Silver 7440-22-4 N - 39.11 511 31.03 0.0000098 0.042(J 0.0044 3 0.045(J 0.0044 3 0.037(J 0.0044 3 0.06(J 0.0044 3
Sodium 7440-23-5 - - - - - - 72| J,B,p 8.92 100 83| J,B,p 8.92 100 69| J,B,p 8.92 100 67(J,B,p 8.92 100
Thallium 7440-28-0 N 2.11 0.55 7.2 3.6 0.001 0.16]J 0.027 0.5 0.12|J 0.027 0.5 0.15|J 0.027 0.5 0.13]J 0.027 0.5
Vanadium 7440-62-2 N 108 7.82 102.2 730.1 0.5 27| 0.207 1 21] 0.207 1 33| 0.207 1 27| 0.207 1
Zinc 7440-66-6 N 202 2,346 30,660 13,622 10 38 0.517 4 77 0.517 4 5 0.517 4 56 0.517 4
TCL Pesticides/PCBs (ug/kg)
Dieldrin 60-57-1 C - 4.0E+01 1.8E+02 2.2E+00 100 NT NT NT NT
Aroclor 1254 @ 11097-69-1 | ¢ -- 1.6E+02 1.4E+03 1.1E+03 - NT NT NT NT
TCL VOCs (ug/kg)
2-Butanone 78-93-3 N - 4.7E+06 6.1E+07 2.9E+04 - <24|U 5.8 24 24 5.7 22 <24|U 5.95 24 <22|U 5.4 22
Acetone 67-64-1 N - 7.0E+06 9.2E+07 2.2E+04 - 19(J,B,z 5.8 24 66| B,z 5.7 22 31| J,B,z 5.95 24 16(J,B,z 5.4 22
cis-1,2-Dichloroethene 156-59-2 N - 7.8E+04 1.0E+06 - 300 <5.8|U 0.824 5.8 <5.7|U 0.809 57 <6| U 0.845 6 <54|U 0.767 5.4
Methylcyclohexane 108-87-2 - - - - - - <12|U 0.98 12 <11| U 0.963 11 3[J 1.01 12 <11|U 0.913 11
Methylene chloride 75-09-2 C - 8.5E+04 3.8E+05 1.9E+01 300 5.2|JJ,.c 3.26 24 4.5|J,J,c 3.2 22 5[JJ.c 3.34 24 4.71J,J,c 3.03 22
Toluene 108-88-3 N - 6.3E+05 8.2E+06 2.7E+04 100 <5.8|U 0.538 5.8 <5.7|U 0.529 5.7 <6| U 0.552 6 <5.4|U 0.501 5.4
Trichloroethene 79-01-6 C - 1.6E+03 7.2E+03 2.6E-01 - 63 0.785 5.8 <5.7|U 0.772 57 <6| U 0.806 6 <54|U 0.731 5.4
Xylenes 1330-20-7 N -- 1.6E+06 2.0E+07 3.0E+03 100 <5.8| U 0.488 5.8 <5.7| U 0.48 5.7 2[J 0.501 6 <5.4|U 0.455 5.4
VOC TICs (ng/kg)
1,2,4-Trimethylbenzene 95-63-6 - - - - - - NI NI 3.6/ Q,NJ,t 0 10 NI
1,3-Dimethyl-,trans-cyclohexane 352-20-7 - -- - - - - NI NI 5.7| ENJt 0 100 NI
1,3,5-Trimethylbenzene 108-67-8 - - - - - - NI NI 1.8| Q,NJ,t 0 10 NI
2-Methyl-1-Propene 115-11-7 - - - - - - 8.4 E,NJt 0 1 NI NI NI
Ethyl-cyclohexane 1678-91-7 - - - - - - NI NI 6.4 E,NJ,t 0 100 NI
Heptane, 2-methyl- 592-27-8 - - - - - - NI NI 6.5 E,NJt 0 100 NI
Nonane 111-84-2 - - - - - - NI NI 5.1| E,NJt 0 1000 NI
Octane 111-65-9 - - -- -- -- - NI NI 8.3| E,NJ,t 0 100 NI
TCL SVOCs (ug/kg)
2,4-Dinitrotoluene 121-14-2 N - 1.6E+04 2.0E+05 5.7E+02 - <200| U 3.78 200 <190| U 3.47 190 <200| U 3.78 200 <180| U 3.47 180
Dinitrotoluene Mix -- - - 9.4E+02 4.2E+03 - - ND ND ND ND
4-Chloro-3-Methylphenol 59-50-7 - - - - - - 15(J 6.25 200 12(J 5.73 190 14(J 6.25 200 18(J 5.73 180
Bis(2-ethylhexyl)phthalate 117-81-7 C - 4.6E+04 2.0E+05 2.9E+06 - 4113 2.48 200 46| J 2.28 190 47|J 2.48 200 44| 2.28 180
Diethylphthalate 84-66-2 N - 6.3E+06 8.2E+07 4.5E+05 - 18| J,B,z 2.28 200 18(J,B,z 2.09 190 11(J 2.28 200 17| J,B,z 2.09 180
Dimethylphthalate 131-11-3 - - - - - - <200| U 3.97 200 <190 U 3.64 190 <200({ U 3.97 200 <180| U 3.64 180
Di-n-butylphthalate 84-74-2 N - 7.8E+05 1.0E+07 5.0E+06 - 25(J 4.58 200 59|J 4.2 190 23|J,J,m 4.58 200 20(J 4.2 180
Di-n-octylphthalate 117-84-0 - - - - - - <200| U 3.72 200 <190 U 3.41 190 38|J 3.72 200 <180| U 3.41 180
Fluoranthene 206-44-0 N - 3.1E+05 4.1E+06 6.3E+06 100 <200| U 2.82 200 <190 U 2.59 190 <200( U 2.82 200 <180| U 2.59 180
N-Nitrosodiphenylamine 86-30-6 C - 1.3E+05 5.8E+05 7.6E+02 - <200| U 57 200 <190 U 5.23 190 <200({ U 5.7 200 <180| U 5.23 180
Phenanthrene © 85-01-8 N - 2.3E+05 3.1E+06 - 100 <200| U 2.76 200 <190 U 2.53 190 <200( U 2.76 200 <180| U 2.53 180
Pyrene 129-00-0 N - 2.3E+05 3.1E+06 6.8E+05 100 <200| U 1.78 200 <190| U 1.63 190 <200| U 1.78 200 <180| U 1.63 180
SVOC TICs (ug/kg)
(Z)-9-Octadecenamide 301-02-0 - - - - - - 62| E,B,x 0 100 46| E,B,x 0 100 120| E,B,x 0 100 110| E,B,x 0 100
1,2-Benzenedicarboxylicacid, bis(2-methy 84-69-5 - - - - - - 24| E,B,x 0 100 NI NI 26| E,B,x 0 100
1,2-Benzenedicarboxylic acid, butyl 2-me 17851-53-5 - -- - - - - NI 21| E,NJt 0 10 NI NI
1,2-Benzenedicarboxylic acid, butyl 8-me 89189 - - - - - - NI NI NI NI
1,2-Benzenedicarboxylic acid, butyl cycl 84-64-0 - -- - - - - NI NI 26| E,NJt 0 1 NI
2 (5H)-Furanone 497234 - -- - - - - NI NI NI NI
2-Ethyl-1-Hexanol 104-76-7 - - - - - - NI NI NI NI
2,4,6-Triallyloxy-1,3,5-triazine 101-37-1 - - - - - - NI NI NI 72| E,Bx 0 100
3-Hexene-2,5-dione 4436753 - - - - - - NI NI NI NI
7,9-Di-tert-butyl-1-oxaspiro(4,5)deca-6, 10001-439-24 -- - - - - - 30| E,NJ,t 0 1 NI 26| E,NJ,t 0 1 NI
Erucylamide 112-84-5 - - - - - - NI NI NI 450 E,NJ,t 0 10
Hexadecanoic acid, butylester 111-06-8 - - - - - - NI NI NI NI
Octadecanoic acid, 2-methylpropy! ester 646-13-9 - -- - - - - NI NI NI NI
Tetratetracontane 7098-22-8 - -- -- -- -- -- NI 27| E,NJt 0 10 NI NI

Radford Army Ammunition Plant
SSP Report



Table 5-2

Detected Analytes for SWMU 37

SSP Report
Radford Army Ammunition Plant, Radford, Virginia
Sample 1D Facity-Wide |, - T . Solto Draft 37SB2C 37SB3A 375B3B 37SB3C
Sample Date Background |Adiusted Soil| Adjusted Soil| o o nier | BTAG 10/2/2003 10/2/2003 10/2/2003 10/2/2003
Sample Depth (it bys) Point RBC RBC ssL Screening 18-20 MBL | RL 01 MBL | RL 10-12 MDL | RL 2224 MDL | RL
cas# | oN | Estimaters | (RESIdentia) | (Industrial) DAF 20 Level Result | LQ,VQ.r Result | LQ.VQ.r Result_ | LQ,VQ.r Result | LQ,VOQ.r

PAHs (ug/kg)
Anthracene 120127 | N - 2.3E+06 3.1E+07 4.7E+05 100 <24{U 0.84 24 <24|U 0.77 24 <25|U 0.84 25 <23|UUIs 0.77 23
Benzo(b)fluoranthene 205992 | ¢ - 2.2E402 3.9E+03 1.5E403 100 <24{U 1.56 24 <24|U 1.43 24 <25|U 1.56 25 <23|U,Uds 143 23
Benzo(K)fluoranthene 207089 | c - 2.2E+03 3.9E+04 1.5E+04 100 <24{U 12 24 <24|U 11 24 <25|U 12 25 <23|UUJs 11 23
Chrysene 218019 | ¢ - 2.2E+04 3.9E+05 4.8E+04 100 <24{U 1.44 24 <24|U 1.32 24 <25|U 1.44 25 <23|U,Uds 132 23
Fluoranthene 206440 | N - 3.1E+05 4.1E+06 6.3E+06 100 <24/ U,U3,l 2.04 24 2.2[34] 1.87 24 <25 U 2.04 25 <23| U3l 1.87 23
Indeno(1,2,3-cd)pyrene 193395 | ¢ - 2.2E402 3.9E+03 4.2E+03 100 <24{U 0.84 24 <24|U 0.77 24 <25|U 0.84 25 <23|U,Uds 0.77 23
Phenanthrene © 85018 | N - 2.3E+05 3.1E+06 - 100 <24{U 0.72 24 <24|U 0.66 24 <25 U 0.72 25 <23|UUIs 0.66 23
Pyrene 129-00-0 | N - 2.3E+05 3.1E+06 6.8E+05 100 <24/ U 1.08 24 18]J 0.99 24 <21/u 1.08 21 12[33s 0.99 23
Explosives (mg/kg) --
2,4-Dinitrotoluene 121142 | N - 1.6E+01 2.0E+02 5.7E-01 = <05|U 0.142 05 <05|U 0.142 05 <05|U 0.142 05 <05|U 0.142 05
Dinitrotoluene Mix -- C -- 9.4E-01 4.2E+00 -- -- ND ND ND ND
Cyanide (mg/kg) -
Cyanide 57125 | N - 1.6E+02 2.0E+03 156402 0.005 <05/U 00356 | 05 <05|U 0.0356 | 05 <05|U 00356 | 05 <05|U 00356 | 05
Percent Solids (%) -
Percent Solids — — — — ~ 86 0.1 0.1 88 0.1 0.1 84 0.1 0.1 93 0.1 0.1

Notes:

CAS = Chemical Abstracts Service

ft bgs = Feet Below Ground Surface
mg/kg = Milligram Per Kilogram

Hg/kg = Microgram Per Kilogram

TAL = Target Analyte List

TCL = Target Compound List

PCB = Polychlorinated Biphenyl

VOC = Volatile Organic Compound
SVOC = Semivolatile Organic Compound
PAH = Polynuclear Aromatic Hydrocarbon
TIC = Tentatively Identified Compound
NA = Not Applicable

MDL = Method Detection Limit

RL = Reporting Limit

NT = Not Tested

NI = Not Identified

LQ = Laboratory Qualifier

VQ = Validation Qualifier

r = Reason Code

Laboratory Qualifiers

[
@-

Chromium VI RBC value was used
Lead criteria are Action Levels; see USEPA Region Il guidance
@ = Mercuric chloride soil RBC value used

= Noncarcinogenic Residential RBC value for Aroclor 1254 was used for screening

© -
[

RBC value for pyrene was used for these compounds
Facility-Wide Background Point Estimate as
Reported in the Facility-Wide Background Study Report (IT 2001a)
RBC = USEPA Region Ill Risk-Based Concentration
(RBC) values from the October 31, 2006,
RBC Table and October 10, 2006, Alternate RBC Table
Adjusted RBCs = a Hazard Quotient (HQ) of 0.1 applied to non-carcinogens
C = Carcinogenic per EPA RBC Table (October 2006)
N = Noncarcinogenic per EPA RBC Table (October 2006)
SSL DAF20 = Soil Screening Levels at a Dilution Attenuation Factor of 20
BTAG = Biological Technical Assistance Group Screening Level, Draft 1995

U
J Estimated value.
N Presumptive evidence of a compound.
B Analyte found in associated blank as well as in the sample.
E
Q
Validation Qualifiers

lZI: Concentration Exceeds Adjusted Soil Residential RBC
I:I: Concentration Exceeds Adjusted Soil Industrial RBC
underline = Concentration Exceeds Site Background Values
bold italic = Concentration Exceeds SSL DAF20

I:lz Concentration Exceeds BTAG Screening Level

The compound was analyzed for but not detected. The reporting limit will be adjusted to reflect any dilution, and for soil,