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October 23, 2009

Commander,

Radiord Arimy Ammunition Plant
Attn: SIMRF-CGP-EQ (Jim McKenna}
P.O. Box 2

Radford, VA 24141-0099

P.W. Hoit

Eivironmental Manager

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

Radford, ¥A 24141-0100

Re: Radford Army Ammunition Plant, Va.
Review of Army’s Final RCRA Facility Investigation {RFI) Repoert for
Solid Waste Management Units {SWMUs) 50 & 59

Dear bMr. McKenna and Ms. Holt:

The U.S. Environmental Protection Agency (EPA) and Virghtia Department of
Environmental Quality (VDEQ) have reviewed the U.S. Army’s (Army’s) October 2009 Final
RET Report for SWMUs 50 & 59, located at the Radford Army Ammunition Plant {RFAAP) in

Radford, Virginia. Based upon our review, the report is approved, and in accordance with Part I,
{12 (3) of RFAAP’s Corrective Action Permit, it can now be considered final.

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

Sincerely, —

“
[
William Geiger
RCRA Project Manager
Office of Remediation (3LC20)

ccr James Cutler, VDEQ

Printed ou 100% recycledivecyclable paper with 100% post-consumer fiber and process chierine free.
Customer Service Hotline: 1-806-438-2474
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ATK Armament Systems
Energetic Systems
Radiord Army Ammunitron Plant
Rerute 114, PO Bax 1
Radfard, VA 24143-0700

v ath.com

September 30, 2009

Mr. Wiltiam Gelger

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

U. 8. Environmental Protection Agency, Region 11T
1630 Arch Sireed

Philadeiphia, PA 19103-2020

Mr. James L. Cutler, Jr.

Virginia Depariment of Environmental Quality
629 Easl Main Streel

Richmond, VA 24143.01{)

Subject: Wilh Certification, SWMUs 50 and 59 RCRA Facility Investigation Report, Final Documen

Seplember 2000
EPA ID# VAL 210020730

Dear Mr. Geiper and Mr. Cutler:

Encloscd is the cerlification for the subject document thal was sent 1o you on Scptember 28, 2009, Ajso
enclosed is the 28 Seplember 2009 transmiltal email and with its atlached response Lo comments,

This document was revised per the response 1o comments and we anlicipale approval.

Please coordinate with and provide any guestions or comments to myself at

ATK staff (540) 639-7536 or Jim McKenna, ACO Stalf (5403 731-5782.

Sincerely,

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

c: Karen Sismour
Virginia Departiment of Environmental Cuality
P. O. Box 10009
Richmond, VA 23240-0009

E. A. Lohman

Virginia Department of Environmental Quality
Blue Ridge Regional Office

3019 Peters Creek Road

Roanoke, VA 24019

0%-B15-162
JMcKenna

(540) 639-8658, Jerry Redder




Rich Mendoza

US. army Environmentzl Command
1 Rock Island Arsenal

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

Rock Island, lllinois 61299

Tom Meyer

Corps of Engineers, Baltimore Districl
ATTH: CENAB-EN-HM

10 South Howard Sireei

Ballimore, MD 21201

H-815-162
IMcKenna




be: Administrative File Coordination: m L{ vi< P{Yﬂm&\d

1. McKenna, ACO Staff . McKenna M. A, Miano
Rob Davie-ACO Siaff

P.W. Holt

J. X Bedder

Env. Fiie

09-BE5-162
JcKenna




Concerning the following:

Radford Army Ammunition Plant

SWMUs 50 and 59
RCRA Facility Investigation Report
Finagl September 2000

I cerlify under penally of iaw that this document and all aliachments were prepared under my direction or
supervision in accordance with a system designed 1o assure that qualified personnel properly gather and
evaluate the information submitled. Based on my inquiry of the person or persons who manage Lhe system,
or those persons directly responsible for gathering the information, the infarmation submitted is, lo the best
of my knowledge and belief, true, accurate, and complete. [ am aware that there are significant penalties
{or submitting false information, including the possibility of fines and imprisonment for knowing violations,

SIGNATURE: &=~ =y Aot bne.

PRINTED NAME: Antonio Munera |
TITLE: LTC, CM

Commanding

A Y :

SIGNATURE:
PRINTED NAME: Kent Aoliday
TITLE: Vice President and General Manager

ATK Encrgelics Systems 1

03-5i5-162
IMckenna




Greene, Anne

From: MeKenna, Jim

Sent: Maonday, September 28, 2009 12:35 PM

To: Greene, Anne; ealchman@deq.virginia.gov; Druck, Dennis E Mr CIV USA MEDCOM CHPPM:
diane.wisbeck@arcadis-us.com; durwood willis?: Geiger.William @epamail.epa.gov; Redder,
Jerome; jim spencer; jlcutier@deq.virginia.gov; kjisismour@deq.virginia.gov; Llewellyn, Tim:
Mendoza, Richard R Mr CIV USA IMCOM; Meyer, Tom NABOZ; Parks, Jeffrey N;
Timothy.Leahy@shawgrp.com; Tina_Devine@URSCorp.com

Subject: Final SWMU 50 and 59 RFI Report {UNCLASSIFIED)

Attachments: SWMU 50 59 Medified conclusions jjm edit.doc

Importance: High

Classification: UNCLASSIFIED
Caveats: FOUO

All:

Note the contractor will ship the subject document with a copy of this email to the POCs and
tracking numbers below. Also attached is a summary of comments received and responses to

comments.
A certification letter will follow.

Thank you for your support of the Radford Army Ammunition Plant Installation Restoration

Program.
Jim

Jim McKenna 1763V23848195482108
Mr. Richard Mendoza 1Z763VE8401%6630133
Ms. Susan Ryan 1763VEE49197453341
Mr. Tom Meyer 1Z63VEB40197626517
Mr. Dennis Druck 1Z263VEE40196924525
Mr. James Cutler 1Z63VEB49198416568
Ms. Elizabeth Lohman 1Z63VBB4A0195868575
Mr. William Geiger 1Z63VER46199950150

Classification: UNCLASSIFIED
Caveats: FOUO




Original Text

Groundwater Remediation Plan

All the groundwater data from SWMUSs 48, 49, 50, and 59 were assessed together for the HHRA.

From that assessment, it was concluded that additional steps were needed Lo remediate the
contaminants of interest {COIs) (CT, TCE) in site groundwater. The approved next step would
be to perform MNA with LTM (Shaw, 2008). Within the LTM, all the wells at SWMUs 48, 49,
50, and 59 will be monitored to ensure that COIs are decreasing to acceptable levels within a

timely rate.

Conclusion

Overall, il appears that risk and hazard to current workers associated with exposure to soil at the
site are within or below acceptable limits. In addition, risks and hazards were within acceptabie
limits for hypothetical foture residential soil receptors. The SLERA concluded that based on
uncertainties of toxicity, the fact that no wildlife RTE species have been confirmed at the
SWMU study area, alternative exposure and/or toxicity factors that could be used, and the
relatively small size of the solid waste management unit (0.57 acres), remedial measures solely
to address ecclogical concerns are not warranted for soil.

In lieu of a CMS, it is proposed that the alternative selected within the SWMUs 48 and 49
RFICMS (MNA with LTM) (Shaw, 2008) be used for the groundwater at SWMUs 50 and 59.
Groundwater from the four SWMUs witl be associated with SWMU 49. Since risk and hazard
associated with soil at SWMUs 50 and 59 is acceptable, addressing the groundwater should
alleviate any concerns that this site poses a futuze risk to human or ecological receptors, It is
belicved that a CMS will not be necessary duc to the tack of soil contaminant concentrations of
concern at the site and risk at the site. The groundwater will be addressed along with SWMUs
48 and 49 and soil at SWMUs 50 and 59 will require no further action.

Revised Text

Groundwater Remediation Plan

Groundwater data from SWMUSs 48, 49, 50, and 59 were assessed together for the HHRA. The
results of that assessment indicated thal additional steps are needed (o remediate the
contaminants of interest (COIs) (CT, TCE) in site groundwater. The nature and extent of these
constiluents suggests that SWMU 49 is the source area and remediation of the affected
groundwater under SWMUSs 50 and 59 will be associated with SWMU 49. As with the initial
assessment, wells from all four SWMUs (48, 49, 50, and 59) will be monitored to ensure that
COIs are decreasing to acceptable tevels within a timely rate,

Conclusion

Risks and hazards to current workers associated with exposure to soil at the site are within or
befow acceptable limits. In addition, risks and hazards were within acceptable limits for
hypothetical future residentiaf soil receptors. The SLERA concluded that based on uncertainties
of toxicity, the fact that no wildlife RTE species have been confirmed at the SWMU study area,
alternative exposure and/or toxicity factors that could be used, and the relatively small size of the




solid waste management unit (0.57 acres), remedial measures solely to address ecological
coiicerns are net warranted for soil.

The results of the contamination assessment indicate that COIs in groundwater in the area of
SMWUs 49, 48, 50 and 59 are associated with SWMU 49; therefore, groundwater remediation
for these four SWMUs is to be addressed as part of any SWMU 49 effort.  As the current and
future risks and hazards for human and ecological receptors associated with soil at SWMUs 50
and 59 are within acceptable ranges and any groundwater effort is deferred to SWMU 49, the

soil at SWMUs 50 and 59 will require no further action.




Leahy, Timothy

From: Geiger.William@epamail.epa.gov

Sent: Wednesday, September 23, 2009 11:28 AM

To: McKenna, Jim J Mr CIV USA AMC

Cc: Parks, Jeffrey; jerome.redder@atk.com; jlcutler@deq.virginia.gov; Mendoza, Richard R Mr
CIV USA IMCOM; Leahy, Timothy; Meyer, Tom NABO02

Subject: RE: FW: SWMUs 50 & 59 RFI Comments (UNCLASSIFIED)

Yeah, Jim C. and | are ok with this

William A. Geiger

U.S. Environmental Protection Agency

Geiger.William@epa.gov

From: "McKenna, Jim J Mr CIV USA AMC" <jim.mckenna@us.army.mil>
To: William Geiger/R3/USEPA/US@EPA

Cc: "Parks, Jeffrey N" <Jeffrey.Parks@shawgrp.com>, <jerome.redder@atk.com>, <jlcutler@deq.virginia.gov>, "Mendoza, Richard R Mr CIV USA IMCOM"
<richard.r. mendoza@us.army.mil>, <Timothy.Leahy@shawgrp.com>, "Meyer, Tom NAB02" <Tom.Meyer@usace.army.mil>

Date:  09/22/2009 03:15 PM
Subject: RE: FW: SWMUs 50 & 59 RFI Comments (UNCLASSIFIED)

Classification: UNCLASSIFIED
Caveats: FOUO

Will and all,

Here"s our revised text along with the original. IT this is ok, then
we can prepare the final version and submit i1t.

----- Original Message-----

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

Sent: Monday, September 21, 2009 2:58 PM

To: McKenna, Jim J Mr CIV USA AMC

Cc: Parks, Jeffrey N; jerome.redder@atk.com; jlcutler@deq.virginia.gov;
Mendoza, Richard R Mr CIV USA IMCOM; Timothy.Leahy@shawgrp.com; Meyer,
Tom NABO2

Subject: Re: FW: SWMUs 50 & 59 RFI Comments (UNCLASSIFIED)

Some of the language in the last few paragraphs of Section 8 may also
need to be changed, since the SWMU 48 & 49 report technically has not

1



been approved yet. Unless you just want to wait on submitting this one
until after that is approved.

William A. Geiger

Remedial Project Manager

Office of Remediation (3LC20)

U.S. Environmental Protection Agency
1650 Arch Street

Philadelphia, PA 19103-2029

Phone: 215.814.3413

Geiger _William@epa.gov

From: "McKenna, Jim J Mr CIV USA AMC" <jim.mckenna@us.army.mil>
To: William Geiger/R3/USEPA/US@EPA, <jlcutler@deq.virginia.gov>
Cc: "Meyer, Tom NABO2" <Tom.Meyer@usace.army.mil>, Mendoza, Richard

R Mr CIV USA IMCOM"™ <richard.r.mendoza@us.army.mil>,
<Timothy.Leahy@shawgrp.com>, "Parks, Jeffrey N"
<Jeffrey.Parks@shawgrp.com>, <jerome.redder@atk.com>

Date: 09/15/2009 11:23 AM

Subject: FW: SWMUs 50 & 59 RFI Comments (UNCLASSIFIED)

Classification: UNCLASSIFIED
Caveats: FOUO

Will and Jim C.,

Based on the email below, we are planning to re-submit the SWMU 50 & 59
RFI report as "Final." We will add a sentence to the Executive summary
that makes it clear that groundwater is addressed as part of SWMU 49.
Does this meet your and Jim Cutler®s expectation?

Thanks,

Jim M.

From: Geiger.William@epamail.epa.gov
[mailto:Geiger . William@epamail .epa.gov
<mailto:Geiger._-William@epamail .epa.-gov> ]

Sent: Wednesday, September 09, 2009 2:32 PM

To: McKenna, Jim J Mr CIV USA AMC

Cc: Druck, Dennis E Mr CIV USA MEDCOM CHPPM;
diane.wisbeck@arcadis-us.com; jim spencer; Parks, Jeffrey;
Jerome.redder@atk.com; McKenna, Jim J Mr CIV USA AMC;
Jlcutler@deq.virginia.gov; Mendoza, Richard R Mr CIV USA IMCOM; Leahy,
Timothy; Llewellyn, Tim; Tina Devine@URSCorp.com; Meyer, Tom NABOZ2;
Cramer .Mike@epamail _.epa.gov

Subject: SWMUs 50 & 59 RFI Comments




Jim, EPA/VDEQ concur with the report conclusion that no further action
is required for site soils. The report can be finalized if all ground
water characterization and proposed action is deferred to the SWMUs 48 &
49 report. The conclusions of this report may have to be slightly
modified to make it clear that no groundwater remedy (MNA, etc.) has
been accepted as part of this report. Thanks

William A. Geiger

Office of Remediation (3LC20)
USEPA Region 111

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

****Internet Email Confidentiality Footer**** Privileged/Confidential
Information may be contained in this message. If you are not the
addressee indicated in this message (or responsible for delivery of the
message to such person), you may not copy or deliver this message to
anyone. In such case, you should destroy this message and notify the
sender by reply email. Please advise immediately if you or your employer
do not consent to Internet email for messages of this kind. Opinions,
conclusions and other information in this message that do not relate to
the official business of The Shaw Group Inc. or its subsidiaries shall
be understood as neither given nor endorsed by it.

The Shaw Group Inc.
http://www.shawgrp.com <http://www.shawgrp.com/>

Classification: UNCLASSIFIED

Caveats: FOUO

Classification: UNCLASSIFIED
Caveats: FOUO

[attachment "SWMU 50 59 Modified conclusions jjm edit.doc™” deleted by William
Geiger/R3/USEPA/US]



Original Text

Groundwater Remediation Plan

All the groundwater data from SWMUSs 48, 49, 50, and 59 were assessed together for the HHRA.
From that assessment, it was concluded that additional steps were needed to remediate the
contaminants of interest (COIs) (CT, TCE) in site groundwater. The approved next step would
be to perform MNA with LTM (Shaw, 2008). Within the LTM, all the wells at SWMUs 48, 49,
50, and 59 will be monitored to ensure that COls are decreasing to acceptable levels within a
timely rate.

Conclusion

Overall, it appears that risk and hazard to current workers associated with exposure to soil at the
site are within or below acceptable limits. In addition, risks and hazards were within acceptable
limits for hypothetical future residential soil receptors. The SLERA concluded that based on
uncertainties of toxicity, the fact that no wildlife RTE species have been confirmed at the
SWMU study area, alternative exposure and/or toxicity factors that could be used, and the
relatively small size of the solid waste management unit (0.57 acres), remedial measures solely
to address ecological concerns are not warranted for soil.

In lieu of a CMS, it is proposed that the alternative selected within the SWMUs 48 and 49
RFI/CMS (MNA with LTM) (Shaw, 2008) be used for the groundwater at SWMUSs 50 and 59.
Groundwater from the four SWMUSs will be associated with SWMU 49. Since risk and hazard
associated with soil at SWMUs 50 and 59 is acceptable, addressing the groundwater should
alleviate any concerns that this site poses a future risk to human or ecological receptors. It is
believed that a CMS will not be necessary due to the lack of soil contaminant concentrations of
concern at the site and risk at the site. The groundwater will be addressed along with SWMUs
48 and 49 and soil at SWMUs 50 and 59 will require no further action.

Revised Text

Groundwater Remediation Plan

Groundwater data from SWMUs 48, 49, 50, and 59 were assessed together for the HHRA. The
results of that assessment indicated that additional steps are needed to remediate the
contaminants of interest (COIs) (CT, TCE) in site groundwater. The nature and extent of these
constituents suggests that SWMU 49 is the source area and remediation of the affected
groundwater under SWMUSs 50 and 59 will be associated with SWMU 49. As with the initial
assessment, wells from all four SWMUs (48, 49, 50, and 59) will be monitored to ensure that
COls are decreasing to acceptable levels within a timely rate.

Conclusion

Risks and hazards to current workers associated with exposure to soil at the site are within or
below acceptable limits. In addition, risks and hazards were within acceptable limits for
hypothetical future residential soil receptors. The SLERA concluded that based on uncertainties
of toxicity, the fact that no wildlife RTE species have been confirmed at the SWMU study area,
alternative exposure and/or toxicity factors that could be used, and the relatively small size of the



solid waste management unit (0.57 acres), remedial measures solely to address ecological
concerns are not warranted for soil.

The results of the contamination assessment indicate that COls in groundwater in the area of
SMWUs 49, 48, 50 and 59 are associated with SWMU 49; therefore, groundwater remediation
for these four SWMUs is to be addressed as part of any SWMU 49 effort.  As the current and
future risks and hazards for human and ecological receptors associated with soil at SWMUs 50
and 59 are within acceptable ranges and any groundwater effort is deferred to SWMU 49, the
soil at SWMUs 50 and 59 will require no further action.



1
1

ATK Ammunition Systems
Energetic Systems

Radford Army Ammunition Plant
Route 114, P0O. Box 1

Radford, VA 24143-0100

www.atk.com

May 13, 2009

Mr. William Geiger

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

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

Philadelphia, PA 19103-2029

Mr. James L. Cutler, Jr.

Virginia Department of Environmental Quality
629 East Main Street

Richmond, VA 24143-0100

Subject: With Certification, SWMUs 50 and 59 RCRA Facility Investigation Report, Draft Document,
May 2009
EPA ID# VA1 210020730

Dear Mr. Geiger and Mr. Cutler:

Enclosed is the certification for the subject document that was sent to you on May 8, 2009. Also enclosed
is the 8 May 2009 transmittal email.

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

Sinc?cly, %’
P.W. é;t, Environmeé “Manager
Alliant Techsystems Inc.

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

E. A. Lohman

Virginia Department of Environmental Quality
Blue Ridge Regional Office

3019 Peters Creek Road

Roanoke, VA 24019

09-815-81
JMcKenna




be:

09-815-81
JMcKenna

Rich Mendoza

U.S. Army Environmental Command
1 Rock Island Arsenal

Bldg 90, 3" Fioor, Room 30A
IMAE-CDN

Rock Island, Illinois 61299

Tom Meyer

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

10 South Howard Street

Baltimore, MD 21201

Administrative File Coordination:x mg (M m

J. McKenna, ACO Staff GJ . McKenna
Rob Davie-ACO Staff

P.W. Holt

J. J. Redder

Env. File

M. A. Miano




Concerning the following:

Radford Army Ammunition Plant
SWMUs 50 and 59
RCRA Facility Investigation Report
Draft Document May 2009

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. I am aware that there are significant penalties

for submitting false information, including the possibility of fines and prisonment for knowing violations.
SIGNATURE: 5 ﬁi tW\
\/

PRINTED NAME: Jog R. Drushal
TITLE: longd, US Army
J anding
SIGNATURE: 2{/ W
PRINTED NAME: Kent Holiday ”
TITLE: Vice President and General Manager
ATK Energetics Systems

09-815-81
JMcKenna




Greene, Anne

From: McKenna, Jim
Sent: Friday, May 08, 2009 1:51 PM
To: Greene, Anne; ealohman@deq.virginia.gov; Druck, Dennis E Mr CIV USA MEDCOM CHPPM:;

diane.wisbeck@arcadis-us.com; durwood willis2; Geiger.William@epamail.epa.gov; Redder,
Jerome; jim spencer; jlcutler@deq.virginia.gov; kisismour@deq.virginia.gov; Llewellyn, Tim;
Mendoza, Richard R Mr CIV USA IMCOM; Meyer, Tom NABO2; Parks, Jeffrey N;
Timothy.Leahy@shawgrp.com; Tina_Devine@URSCorp.com

Subject: Radford AAP - SWMUs 50 and 59 RFI Report - Draft (UNCLASSIFIED)

Importance: High

Classification: UNCLASSIFIED
Caveats: FOUO

All:

Note the contractor will ship the subject document with a copy of this email to the POCs
and tracking numbers below.

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

Jim McKenna, RFAAP, 1Z63V8840192148289

Rich Mendoza, USAEC-RIA, 1Z63V8840194200459 William Geiger, US EPA Region III,
1263v8840192994678 Jim Cutler, VDEQ, 1%Z63V8840193359844 Elizabeth Lohman, VDEQ,
1263v8840193291621 Tom Meyer, USACE-Baltimore, 1%63V8840194712067 Dennis Druck, USACHPPM,
1263v8840194090239

Thank you for your support of the Radford AAP Installation Restoration Program.
Jim McKenna
540 731 5782

Classification: UNCLASSIFIED
Caveats: FOUO




Leahy, Timothy

From: McKenna, Jim J Mr CIV USA AMC [jim.mckenna@us.army.mil]

Sent: Friday, May 08, 2009 10:29 AM

To: Druck, Dennis E Mr CIV USA MEDCOM CHPPM; Leahy, Timothy

Cc: Meyer, Tom NABO2; Druck, Dennis E Mr CIV USA MEDCOM CHPPM

Subject: RE: Radford AAP - SWMUs 50 & 59 - Revisions per Conference Call - 4 May 2009

(UNCLASSIFIED)

Classification: UNCLASSIFIED
Caveats: NONE

Ok, looks like Shaw can begin revising this report. Thanks everyone, Jim

————— Original Message-----

From: Druck, Dennis E Mr CIV USA MEDCOM CHPPM [mailto:dennis.druck@us.army.mil]

Sent: Friday, May 08, 2009 7:17 AM

To: Leahy, Timothy

Cc: McKenna, Jim J Mr CIV USA AMC; Meyer, Tom NAB@2; Druck, Dennis E Mr CIV USA MEDCOM CHPPM
Subject: RE: Radford AAP - SWMUs 50 & 59 - Revisions per Conference Call

- 4 May 2009 (UNCLASSIFIED)

Classification: UNCLASSIFIED
Caveats: NONE

Tim,

Thanks so much for the responses which are fine with me. Also thanks for the explanation for
comment 2; and the sentence referring to the source of PAHs being from the asphalt can be
left in as far as I'm concerned.

Dennis

----- Original Message-----

From: Leahy, Timothy [mailto:Timothy.Leahy@shawgrp.com]

Sent: Thursday, May 07, 2009 5:06 PM

To: Druck, Dennis E Mr CIV USA MEDCOM CHPPM

Cc: McKenna, Jim J Mr CIV USA AMC; Meyer, Tom NABO2

Subject: RE: Radford AAP - SWMUs 50 & 59 - Revisions per Conference Call
- 4 May 2009 (UNCLASSIFIED)

Hi Dennis,

I've attached responses to your original comments. We just made a couple of the changes to
the text this afternoon. I apologize - I looked at your response to Charles Lechner's
Comments instead of your actual comments.

As far as your additional comments below, we will replace the "1." with "1.0" in Table 6-4
and fix the rounding issue (back to tenths instead of hundredths).

Thanks,
Tim

————— Original Message-----
From: Druck, Dennis E Mr CIV USA MEDCOM CHPPM [mailto:dennis.druck@us.army.mil]

1



Sent: Thursday, May 07, 2009 2:44 PM

To: Leahy, Timothy

Cc: McKenna, Jim J Mr CIV USA AMC; Druck, Dennis E Mr CIV USA MEDCOM CHPPM
Subject: RE: Radford AAP - SWMUs 50 & 59 - Revisions per Conference Call

- 4 May 2009 (UNCLASSIFIED)

Classification: UNCLASSIFIED
Caveats: NONE

Jim and Tim,

I believe with the additional language in the text and adding manganese to the note about
background, it is clearer that any exceedance of unity

for the child resident is due to natural background. This addresses my

first comment but I didn't see any changes made related to comments 2 thru 5. If you didn't
agree with those comments, could you please give me short responses explaining why?

Also, Table 6-4 looks OK but I mentioned this in a previous email
(attached) that note a has the following:

"a) Cumulative HIs and individual HQs are rounded to the nearest tenth.
HIs > 1 and HQs > 0.1 are listed."

But now some individual HQs are given rounded to the nearest hundredth.

The other thing in my previous email is that in Table 6-5 under Target Organ Segregation it
says "No individual chemical or organ HI exceeds 1.0". But in Table 6-4 for SWMU 50, that
same entry reads "...exceeds 1.". I think the entry for Table 6-4 should be "1.0" for
consistency.

Thanks, Dennis

----- Original Message-----

From: Leahy, Timothy [mailto:Timothy.Leahy@shawgrp.com]

Sent: Thursday, May 07, 2009 1:36 PM

To: Druck, Dennis E Mr CIV USA MEDCOM CHPPM

Cc: McKenna, Jim J Mr CIV USA AMC

Subject: FW: Radford AAP - SWMUs 50 & 59 - Revisions per Conference Call
- 4 May 2009

Hi Dennis,

Here is the revised SWM 50/59 RFI report with tracked changes. Table
6-4 is also attached. The changes in the table are highlighted in yellow. Could you confirm
to Jim McKenna that this addresses your comments (or doesn't, if that is the case)?

Thanks,

Tim



Timothy Leahy

Project Manager

Shaw Environmental, Inc
2113 Emmorton Park Road
Edgewood, MD 21040
(410) 322-6430 (phone)
(410) 612-6351 (fax)

www . Shawgrp. com

From: Hassan, Cindy

Sent: Monday, May 04, 2009 3:11 PM

To: Leahy, Timothy

Cc: Rossbach, Anne; Sims, Robin E

Subject: Radford AAP - SWMUs 50 & 59 - Revisions per Conference Call - 4 May 2009

Tim,

Per today's conference call, I have attached my revisions to the SWMU 50 & 59 report. Please
see the Executive Summary (Human Health Risk Assessment and Summary & Conclusions), Section
6.6.1, and Section 8.0 (Human Health Risk Assessment and Conclusions). The revisions are in
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EXECUTIVE SUMMARY

Shaw Environmental, Inc. (Shaw) conducted a Resource Conservation and Recovery Act
(RCRA) Facility Investigation (RFI) at Solid Waste Management Unit (SWMU) 50 (RAAP-
025) — Calcium Sulfate Disposal/Treatment Area, and SWMU 59 (RAAP-028) — Bottom Ash
Pile, during 2007. These investigations are required by the 2000 RCRA Corrective Action
permit (USEPA, 2000a) for Radford Army Ammunition Plant (RFAAP) and were performed in
accordance with Master Work Plan (MWP) Addendum 019 (Shaw, 2007). MWP Addendum 019
was prepared to facilitate the investigation effort to comply with the requirements set forth in the
2000 RCRA Corrective Action permit and was approved by the U.S. Environmental Protection
Agency (USEPA) Region 11l and the Virginia Department of Environmental Quality.

Previous investigations combined sites SWMUs 48, 49, 50, and 59 into one combined study site.
More recently, SWMUSs 48 and 49 were combined into a single report (Shaw, 2008) and 50 and
59 have been combined in this report. Due to the similarity of constituents in groundwater from
these four sites, groundwater was assessed as a single unit and associated with SWMU 49 as this
site is the most likely source of the VOCs detected in groundwater. The SWMUSs 48 and 49
RFI/CMS Report (Shaw, 2008) describes the remedial actions that have been proposed for
groundwater in the area [Monitored Natural Attenuation (MNA) for volatile organic compounds
(VOCs)].

SWMUs 50 and 59 have been grouped together in this report because of their close proximity to
each other and because groundwater from these two sites is being addressed in the SWMUSs 48
and 49 RFI/CMS Report (Shaw, 2008). This report describes the soil investigations undertaken
at SWMUSs 50 and 59 and also includes the groundwater component from the SWMUs 48 and 49
RFI/CMS Report (Shaw, 2008) in the human health risk assessment (HHRA).

In addition to the MWP Addendum 019 field investigation, three previous field investigations
were conducted at SWMUSs 50 and 59 between 1991 and 2006. These investigations provide a
good, long-term dataset that; in conjunction with the current data, can be used to assess trends in
the data.

During the development of MWP Addendum 019, a review of the data indicated that additional
surface and subsurface soil sampling at SWMU 50 was needed to provide additional data for a
risk assessment at that site. Additional surface and subsurface sampling at SWMU 59 was
performed in order to fill the data gap in the horizontal and vertical extent of elevated arsenic at
the site because of one previously-detected industrial screening level surface soil exceedance.

Additional wells were also installed to confirm the extents of constituents in groundwater and to
collect groundwater samples for herbicides and perchlorate. 2007 RFI activities included the
installation of four new monitoring wells and the collection and chemical analysis of
groundwater samples from the new and existing wells in the area. Ten surface soil samples and
20 subsurface soil samples were also collected from SWMU 50. In addition, ten surface soil
samples and ten subsurface soil samples were collected from SWMU 59.

Contamination Assessment

Soil — SWMU 50. The primary analytes detected at SWMU 50 above screening levels (SLs) are
chloroform, two PAHSs [benzo(a)pyrene and benzo(b)fluoranthene], PCB-1254, five metals, and
dioxins/furans. However, all detections can be explained. The only detection of chloroform
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above SLs was a fairly low 1992 detection. Later sampling events were unable to confirm this
result. Chloroform is a common laboratory contaminant and its unconfirmed presence is likely
due to that phenomenon. PAHSs at low concentrations can be attributed to the old, deteriorating
asphalt from the paved road at the north (upgradient) end of the sites. PCB-1254 was only
detected in 6 out of 31 samples tested and at relatively low concentrations. Additionally, the
PCBs were detected in soil between 0 and 5 ft bgs and are highly immobile in the environment.
Metals at low concentrations are found all throughout Radford and are within the site-wide
background ranges. Dioxins in surface soil are considered ubiquitous in soil at RFAAP, from
anthropogenic sources such as combustion and incineration of municipal waste, coal, wood, and
fuel.

Soil — SWMU 59. The primary analytes detected at SWMU 59 are three PAH [benzo(a)pyrene,
benzo(a)anthracene, and benzo(b)fluoranthene], PCB-1254, two metals, and two dioxins/furans.
These PAHSs at low concentrations are usually attributed to old, deteriorating asphalt from the
paved roads in the area. PCB-1254 concentrations were greater than the residential SL (r-SL) in
2 out of 27 samples tested. None of the sample concentrations were greater than the industrial
SL (i-SL). Additionally, PCBs are highly immobile in the environment. Metals at low
concentrations are found throughout Radford and are within the site-wide background ranges.
Only two dioxins/furans were detected (in 1 and 2 out of 25 samples tested) and at relatively low
concentrations. Dioxins are considered ubiquitous in soil at RFAAP, from anthropogenic
sources such as combustion and incineration of municipal waste, coal, wood, and fuel.

The majority of the elevated constituents in soil are present in small quantities in localized areas.
None of the constituents detected above SLs at SWMU 50 and 59 are migrating to groundwater.
Therefore, soil is not a major concern at SWMUSs 50 and 59.

Groundwater. Groundwater at SWMUSs 50 and 59 was evaluated during the 2007 investigation.
Three wells were installed and sampled during this investigation. As noted above, groundwater
from these SWMUs has been associated with SWMU 49 and groundwater remediation will also
be associated with SWMU 49. Results are presented here so that a comparison can be made
between soil constituents and groundwater constituents. Results indicated that three VOCs
[carbon tetrachloride (CT), tetrachloroethene (PCE), and trichloroethene (TCE)], one SVOC
[bis(2-ethylhexyl)phthalate], ten TAL metals (aluminum, arsenic, cadmium, chromium, cobalt,
iron, lead, manganese, mercury, and vanadium), and five dioxins/furans (2,3,4,7,8-PECDF; total
PECDD; total HXCDD:; total HPCDD; and total HXCDF) exceeded SLs in site samples.

Human Health Risk Assessment

An HHRA (Section 6.0) was conducted at SWMUs 50 and 59 to evaluate the potential human
health effects associated with previous activities at the sites. Risks associated with surface soil,
total soil and groundwater (for sites 48, 49, 50, and 59) were evaluated for several different
current and hypothetical future exposure scenarios. Risks and hazards from these scenarios are
summarized below.

For soil at SWMU 50 and SWMU 59, the total cancer risk for all evaluated constituents
exposures to all media types were either within or below their target risk range or equal to the
lower limit of their target risk range. The analytes that contributed to these results at SWMU 50
were dioxins/furans, Aroclor-1254, benzo(a)pyrene, and arsenic. Only benzo(a)pyrene and
arsenic contributed to these results at SWMU 59. In addition, each total hazard index (HI) for all
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media types evaluated at both SWMUs were less than 1. The only value at SWMU 50 not fitting
these results was the HI for the child resident’s exposure to total soil, which was above 1. No
individual COPC had an HI above 1; however, the target organ HI for the nervous system
slightly exceeded 1. Of the constituents that contribute to the nervous system HI, manganese
was found to be within the background range. By excluding the hazard quotient for manganese,
the nervous system HI is less than 1. The only constituent at SWMU 59 not fitting these results
was the HI for the child resident’s exposure to total soil, which was above 1. No individual
chemical or target organ HI was above 1.

Groundwater in the vicinity of SWMUs 48, 49, 50, and 59 was evaluated and addressed as part
of the SWMUs 48 and 49 RFI/CMS (Shaw, 2008), as discussed throughout the HHRA. For
purposes of information, the results of the groundwater evaluation are summarized below.

The total cancer risk associated with groundwater was below the target risk range for the
current/future maintenance worker and the future excavation worker. In addition, the total HI
was less than 1 for these receptors, with the exception that the target organ HI for the liver
exceeded an HI of 1 for the excavation worker.

For future industrial worker, future lifetime resident, and child resident exposures to
groundwater, the total cancer risks associated with groundwater were all above their target risk
ranges, due to some of the following: bis(2-ethylhexyl)phthalate, CT, 1,2-dichloroethane,
pentachlorophenol, dioxins/furans, PCE, TCE, and arsenic. Their total HIs were all above 1,
primarily due to some of the following: CT, TCE, aluminum, arsenic, barium, iron, manganese,
nickel, thallium, and vanadium.

Off-site residents were evaluated to address potential future migration of COPCs in groundwater.
The risks and hazards for the off-site receptors were similar to those on-site because it was
conservatively assumed that there was no change to groundwater concentrations as COPCs
migrated off site.

Screening Level Ecological Risk Assessment (SLERA)

A SLERA (Section 7.0) was performed to provide an estimate of current and future ecological
risk associated with potential hazardous substance releases at SWMU 50 and/or 59. The data,
results, and conclusions of the SLERA evaluated risks to ecological populations inhabiting
SWMU 59. Conclusions are derived from the risk assessment and are based on the responses to
the assessment hypotheses and assessment endpoints.

SWMU 50. The food chain assessment suggests potential adverse impacts to terrestrial wildlife,
especially shrews, robins, and voles for modeled contact with the hazard drivers (primarily
selenium and TCDD; and to a lesser extent Aroclor-1254, 4,4-DDT, and 4,4-DDE) in surface
soil that are not statistically related to naturally-occurring surface soil concentrations

(Section 7.2.5). Based on the Tier 2 Lowest-Observed-Adverse-Effect Level (LOAEL)-based
approach, only selenium (vole, shrew, and robin), TCDD (shrew and robin), Aroclor-1254
(shrew), 4,4-DDT (robin), and 4,4-DDE (robin) had estimated environmental effects quotients
(EEQs) greater than 1 when rounded to one significant figure. In addition, when alternative
exposure and/or toxicity factors were used in the SLERA EEQ calculations, estimated EEQs
would be expected to drop to 1 or less for all constituents except TCDD (shrew) and selenium
(vole, shrew, and robin), which were slightly elevated above 1. The direct contact assessment
results suggest a potential reduction in wildlife food supply due to mercury and lead in surface
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soil; however, due to the small size of the Site (2.06 acres), this potential reduction in food is not
considered biologically significant.

Based on uncertainties of toxicity, the fact that no wildlife rare, threatened, or endangered (RTE)
species have been confirmed at the SWMU study area, alternative exposure and/or toxicity
factors that could be used, and the relatively small size of the SWMU (2.06 acres), remedial
measures solely to address ecological concerns are not warranted for soil. The
scientific/management decision point (SMDP) reached for this SLERA is that the information
collected and presented indicates that a more thorough assessment is not warranted. As the
HHRA has identified some COPCs potentially associated with adverse health effects (Section
6.1.2), the corrective measures study should consider if attainment of human health PRGs would
result in TCDD and selenium EEQs dropping to 1 or lower, or would result in a significant
reduction of estimated ecological hazard for SWMU 50.

Migration of COPECs in groundwater to surface waters and sediment of the New River was
determined unlikely due to the distance of this receptor area from the Site and therefore was not
deemed to be an ecological concern.

The assessment results may serve as the focus of discussions with risk managers and regulatory
agencies. It is very important to note that many conservative assumptions and modeling
approaches were used in the assessment, and actual hazards to wildlife may be orders of
magnitude lower than predicted herein.

SWMU 59. The food chain assessment suggests potential adverse impacts to terrestrial wildlife,
especially shrews, robins, and voles for modeled contact with the hazard drivers (primarily
selenium; and to a lesser extent TCDD and dieldrin) in surface soil that are not statistically
related to naturally occurring surface soil concentrations (Section 7.3.5). Based on the Tier 2
LOAEL-based approach, only selenium (vole, shrew, and robin), TCDD (shrew), and dieldrin
(shrew) had estimated EEQs greater than 1 when rounded to one significant figure. In addition,
when alternative exposure and/or toxicity factors were used in the SLERA EEQ calculations,
estimated EEQs would be expected to drop to 1 or less for all constituents except selenium (vole
and shrew), which were slightly elevated above 1. The direct contact assessment results suggest
that no additional action is required at the site, as direct contact benchmark exceedances 1) are
either only for potential plant toxicity (not an overriding concern at the site), or 2) do not exceed
more than 50 percent of the available direct contact benchmarks.

Based on uncertainties of toxicity, the fact that no wildlife RTE species have been confirmed at
the SWMU study area, alternative exposure and/or toxicity factors that could be used, and the
relatively small size of the SWMU (0.57 acres), remedial measures solely to address ecological
concerns are not warranted for soil. The SMDP reached for this SLERA is that the information
collected and presented indicates that a more thorough assessment is not warranted. As the
HHRA has identified some COPCs potentially associated with adverse health effects (Section
6.1.2), the corrective measures study should consider if attainment of human health preliminary
remediation goals (PRGs) would result in selenium EEQs dropping to 1 or lower, or would result
in a significant reduction of estimated ecological hazard for SWMU 59.

Migration of COPECs in groundwater to surface waters and sediment of the New River was
determined unlikely due to the distance of this receptor area from the Site and therefore was not
deemed to be an ecological concern.
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The assessment results may serve as the focus of discussions with risk managers and regulatory
agencies. It is very important to note that many conservative assumptions and modeling
approaches were used in the assessment, and actual hazards to wildlife may be orders of
magnitude lower than predicted herein.

Summary and Conclusions

Risks and hazards to current workers associated with exposure to soil at the site are within or
below acceptable limits. In addition, risks and hazards were within acceptable limits for
hypothetical future residential soil receptors. The SLERA concluded that based on uncertainties
of toxicity, the fact that no wildlife RTE species have been confirmed at the SWMU study area,
alternative exposure and/or toxicity factors that could be used, and the relatively small size of the
SWMU (0.57 acres), remedial measures solely to address ecological concerns are not warranted
for soil.

The results of the contamination assessment indicate that contaminants of interest in groundwater
in the area of SMWUSs 49, 48, 50 and 59 are associated with SWMU 49; therefore, groundwater
remediation for these four SWMUs is to be addressed as part of any SWMU 49 effort. As the
current and future risks and hazards for human and ecological receptors associated with soil at
SWMUs 50 and 59 are within acceptable ranges and any groundwater effort is deferred to
SWMU 49, the soil at SWMUs 50 and 59 will require no further action.

Radford Army Ammunition Plant
SWMUs 50 and 59 RFI Report
ES-5 Final



1.0 INTRODUCTION

Shaw Environmental, Inc. (Shaw) was tasked by the U.S. Army Corps of Engineers (USACE),
Baltimore District, to perform a Resource Conservation and Recovery Act (RCRA) Facility
Investigation (RFI) and Corrective Measures Study (CMS) at Solid Waste Management Unit
(SWMU) 50 (RAAP-025) - the Calcium Sulfate (CASQO,) Treatment/Disposal Area and

SWMU 59 (RAAP-028) — Bottom Ash Pile. The SWMUs are located adjacent to one another in
the southeastern portion of the Horseshoe Area (HSA) of Radford Army Ammunition Plant
(RFAAP), east of the main bridge over the New River (Figure 1-1). The work was performed in
accordance with RFAAP’s Master Work Plan (MWP) (URS, 2003) and MWP Addendum 019
(Shaw, 2007) under Contract No. W912QR-04-D-0027.

Previous investigations have been conducted as a collective effort at or adjacent to SWMUs 50
and 59 and are discussed in the following section of this report. A data review, including the
development of a conceptual site model (CSM) and a data gap analysis, was performed in MWP
Addendum 019 (Shaw, 2007). Review of the data indicated that additional samples needed to be
collected to characterize the current state of potentially impacted media, representing a data gap.
Once the data needs were identified, sampling strategies were developed to complete the
characterization of SWMUs 50 and 59.

The objectives of the recent field investigation at SWMUs 50 and 59 were designed to:

o Provide sufficient sample coverage for surface and subsurface soil for a statistical
analysis of the on-site samples and the background dataset at SWMU 50.

o Characterize the subsurface and to delineate the extent of elevated arsenic in surface soil
at SWMU 59.

o Assess the groundwater conditions at each SWMU and identify potential source areas.

Field activities were conducted in accordance with the MWP, Master Quality Assurance Plan,
Master Health and Safety Plan (URS, 2003), MWP Addendum 012 (IT, 2002a), and MWP
Addendum 019 (Shaw, 2007), as approved by U.S. Environmental Protection Agency (USEPA)
Region 11l and the Virginia Department of Environmental Quality (VDEQ). Modifications to
MWP Addendum 019 proposed sampling activities are presented in Section 3.1.5.

The data collected in 2007, in conjunction with existing data, was sufficient to complete a Nature
and Extent of Contamination Assessment (Section 4.0), Fate and Transport Evaluation

(Section 5.0), HHRA (Section 6.0), and Screening Level Ecological Risk Assessment (SLERA)
(Section 7.0).
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2.0 SITE BACKGROUND

2.1 Site Description

The combined study area (SWMUSs 50 and 59) is located in the southeastern portion of the
RFAAP HSA, east of the main bridge over the New River. As illustrated on Figure 2-1, the two
SWMUs are adjacent, with SWMU 50 located approximately 81 feet (ft) southwest of

SWMU 59.

The SWMU 50 study area is approximately 295 ft long (North to South) by 320 ft wide (East to
West); whereas the SWMU 59 study area is 270 ft long by 145 ft wide. The combined study
area is situated on a bluff approximately 120 ft above and overlooking SWMU 13 and the New
River. The land surface in the combined study area gently slopes from approximately 1,830 feet
above mean sea level (ft msl) on the north side of SWMU 59, to approximately 1,814 ft msl on
the south side of SWMU 50. Based on topography, surface water runoff is expected to flow
approximately 700 ft south to the New River.

The overall study area is grassy with wooded areas to the south, east, and west. The 2005 aerial
photo shown on Figure 2-2 portrays the sites’ re-vegetation in the years since they were active.

An east-west asphalt road, located at the northern edge of the study area, parallels SWMU 48 and
provides access to the combined study area via a gravel and bottom ash covered dirt road that
trends north-south in the middle of the study area. The dirt and gravel road connects to an east-
west trending dirt road at the southern end of the area. There are no structures in the combined
study area, and according to RFAAP utility maps, there are no manholes, catch basins, or storm
drains located in the immediate vicinity of the area. There is also no sediment or surface water
located on the sites.

2.2 Site History and Operations

The histories of the two SWMUSs that comprise the combined study area are described separately
in this section and the site figures depict the two SWMUs as separate and distinct areas.
However, it is apparent from analytical testing of soil that the combined study area should be
considered as one contiguous area with some degree of cross disposal occurring when operations
at the SWMUSs occurred concurrently.

SWMU 50, Calcium Sulfate Treatment/Disposal Area

The SWMU 50 study area was apparently used to manage material removed from calcium
sulfate drying beds (SWMUs 35, 36, 37, 38, and Area of Concern Q) until 1982. Activity at
SWMU 50 was first noted in a 1962 aerial photograph as disturbed ground (USEPA, 1992).
Re-vegetation of the disturbed ground was noted in 1971; however, renewed activity was
identified in a 1981 aerial photograph as a trench, a ground scar, disturbed ground, light-toned
material, and mounded material. In 1986, the surface of the excavated features seen in the 1981
photograph appeared to have been filled. It should be noted that calcium sulfate and fly ash were
permitted to be disposed of in nearby Solid Waste Permit 353 (aka Fly Ash Landfill No. 2, which
incorporates SWMUs 27, 29, and 53). The site is no longer being used as a calcium sulfate
treatment/disposal area.
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SWMU 59, Bottom Ash Pile

SWMU 59 was apparently used to manage ash generated from the coal-fired power plant in the
HSA. It should be noted that calcium sulfate and fly ash were permitted to be disposed of in
nearby Solid Waste Permit 353 (aka Fly Ash Landfill No. 2, which incorporates SWMUs 27, 29,
and 53). Activity was first noted at the site in 1986 aerial photography, where a large area of
dark toned material was visible (USEPA, 1992). The storage pile of ash was approximately

100 ft by 50 ft, and 20 ft high (USEPA, 1987). The ash pile is no longer visible at the site and
the site is no longer being used in the same manner. It can be assumed that this pile or similar
piles have existed at RFAAP since operation of the coal-fueled power plant began.

2.3 Site Soil

The U.S. Department of Agriculture has mapped Braddock loam soils as underlying SWMUs 50
and 59 with slope modifiers of 2 to 7 percent (Figure 2-3). A typical profile of Braddock loam
has a dark yellowish-brown loam surface layer about 7 inches thick with yellowish-red and red
clay subsoil extending to about 60 inches depth or more. It is a gently-sloping soil that is over
60 inches deep to bedrock and doesn’t have a seasonal high water table within 6 ft of the surface.
Permeability is moderate; natural fertility is low; organic matter is moderately low. This soil
type is acidic or very strongly acidic (SCS, 1985).

2.4 Site Geology

RFAAP is located in the New River Valley, which crosses the Valley and Ridge Province
approximately perpendicular to the regional strike of bedrock, and cross cuts Cambrian and
Ordovician limestone or dolostone. Deep clay-rich residuum is prevalent in areas underlain by
carbonate rocks. The valley floor is covered by river floodplain and terrace deposits; karst
topography is dominant throughout the area.

Stratigraphic characterization of the subsurface was performed during the advancement of soil
and monitoring well borings at the sites. Geologic cross-sections were developed based on the
logging descriptions (Appendix B-1). Plan view of cross-sectional lines A-A’ and B-B’ is
presented on Figure 2-4. As depicted on Figure 2-5 and 2-6, the subsurface geology consists of
alluvium and residual deposits comprised of clay and silt with some sand and gravel overlying
bedrock. Depth to bedrock ranges from approximately 55 to 65 ft bgs. Bedrock consists of
highly fractured interbedded siltstone, limestone, and dolostone of the Elbrook Formation. The
Max Meadows Breccia is evident in outcrops along the slope leading to the river. In the outcrop
along the slope, the tectonic breccia and the limestone and dolostone are highly weathered with
many solution cavities.

2.5 Site Hydrogeology

The groundwater table was present below the sites in August 2007 at an elevation ranging from
1692 to 1886 ft msl (Figure 2-7). The water table slopes to the south, becoming steeper at the
southern end of the sites near the cliff above SWMU 13 and the New River. Well 49MWO0L1 on
the figure does not show a water level because the well was practically dry at the time of
measurement (August 2007). All wells for the four adjacent sites (SWMUs 48, 49, 50, and 59)
were all analyzed together in the risk assessment because of their close proximity to one another.
Groundwater conditions in the vicinity are controlled by the karstic nature of the Elbrook
Formation. Based on topography and measured groundwater elevations (August 2007),
groundwater flow in the combined study area is to the south towards the New River and appears
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to follow topography. As discussed in Section 2.1, surface water is also expected to flow
towards the New River.

2.6  Previous Investigations

Three previous investigations have been conducted at SWMUs 50 and 59. In 1987, the USEPA
conducted a RCRA Facility Assessment (RFA) to evaluate potential hazardous waste or
hazardous constituent releases and implement corrective actions, as necessary. In 1992, Dames
and Moore performed a Verification Investigation (1), which included surface and subsurface
soil sampling and a soil gas survey to characterize the nature and extent of contamination.
Additional sampling was conducted by IT Corporation/Shaw in 2002 to collect sufficient data to
complete human health and ecological risk assessments. These investigations and results of the
chemical data are summarized below.

2.6.1 RFA, USEPA, 1987

An installation-wide assessment was conducted for RFAAP to evaluate potential hazardous
waste or hazardous constituent releases and implement corrective actions, as necessary. The
assessment consisted of a preliminary review and evaluation of available site information,
personnel interviews, and a visual site inspection. Environmental samples were not collected
from SWMUSs 50 or 59 as part of the inspection.

The assessment indicated that inactive SWMUs 48, 49, and 50 are contiguous, and no distinction
can be made by visual observation. During a site inspection in April 1987, there were no visual
signs of release; however, some residue of what appeared to be calcium sulfate was noted, likely
associated with adjacent SWMU 50 — Calcium Sulfate Treatment/Disposal Area. For SWMU
59, the assessment indicated that active storage of bottom ash was occurring.

2.6.2 VI, Dames and Moore, 1992

The VI report was prepared for USATHAMA and covered many RFAAP SWMUs. The
objective was to evaluate whether toxic or hazardous contaminants are present and are, or have
the potential of, migrating beyond the boundaries of the identified SWMUs. Environmental
samples were collected, analyzed for chemical constituents, and evaluated. Recommendations
for further study or action (or no further action) were made. Environmental samples collected
from the SWMU 50/59 combined study area included:

o Two samples of disposed sludge at SWMU 50, analyzed for TCLP metals, VOCs, and
SVOCs.

« Two shallow soil samples collected from immediately below bottom ash at SWMU 59,
analyzed for TAL metals and SVOCs.

A summary of VI sampling is included in Table 2-1. Positive detections for VI sampling and
screening level (SL) exceedances for SWMUSs 50 and 59 are identified in Tables 2-2 and 2-3,
respectively. Detailed discussion of screening exceedances will be presented in Section 4.0. Soil
sampling locations are depicted on Figure 2-2.

The VI report concluded that the contaminants of concern for SWMUs 50 and 59 were metals,
specifically arsenic, in coal bottom ash and the underlying soil at SWMU 59.

The report recommended further sampling and/or an RFI to address the source and extent of the
contaminants of concern identified.
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Table 2-1
Previous Investigations Samples and Analyses

Media Sample ID | Depth (ft bgs) | Analyses
SWMU 50
1992 Verification Investigation, Dames & Moore
Subsurface Soil 50SL1 0-5 VOCs, SVOCs, and pesticides/PCBs
50SL2 0-5 VOCs, SVOCs, and pesticides/PCBs
2002 Site Characterization, IT Corporation
. TCL VOCs, SVOCs, pesticides/PCBs, herbicides, PAHs,
Surface Soil 505501 0-05 explosives, TAL metals, TOC, and pH
50SS02 0-05 TCL VOCs, SVOCs, PCBs, PAHSs, explosives, and TAL
metals
50SS03 0-05 TCL V_OCs, SVOCs, pesticides/PCBs, herbicides, PAHSs,
explosives, and TAL metals
50SBO4A 0-0.5 TCL VOCs, SVOCs, PCBs, PAHSs, explosives, and TAL
metals
50SBOSA 0-05 TCL VOCs, SVOCs, PCBs, PAHSs, explosives, and TAL
metals
Subsurface Soil 50SBO4B 4-6 'rLCeZtI;I\S/OCs, SVOCs, PCBs, PAHS, explosives, and TAL
50SB0AC 8-10 TCL VOCs, SVOCs, PCBs, PAHSs, explosives, and TAL
metals
50SB05B 4-6 TCL VOCs, SVOCs, PCBs, PAHSs, explosives, TAL metals
50SB05C 8-10 TCL VOCs, SVOCs, PCBs, PAHS, explosives, TAL metals
SWMU 59
1992 Verification Investigation, Dames and Moore
Surface Soil 59SS1 0-1 SVOCs, pesticides/PCBs, and TAL metals
59SS2 0-1 SVOCs, pesticides/PCBs, and TAL metals

2002 Site Characterization, IT Corporation

TCL VOCs, SVOCs, pesticides/PCBs, herbicides, PAHs,
explosives, TAL metals, dioxins/furans, TOC, and pH

59SS04 0-0.5 TAL metals
TCL VOCs, SVOCs, pesticides/PCBs, herbicides, PAHs,

Surface Soil 59SS03 0-0.5

595505 0-0.5 explosives, TAL metals, and dioxins/furans
59SBOIA 0-05 TCL V_OCs, SVOCs, pesnudeg/P_CBs, herbicides, PAHSs,
explosives, TAL metals, and dioxins/furans
. TCL VOCs, SVOCs, PCBs, PAHSs, explosives, TAL metals,
Subsurface Soil 59SB01B 4-6 and dioxins/furans
59SB01C 8-10 TCL VOCs, SVOCs, PCBs, PAHSs, explosives, TAL metals,

and dioxins/furans
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Table 2-2

Analytes Detected in SWMU 50 Soil Samples - 1992 VI

Sample ID|  50SL1 (RVFS*9) 50SL2 (RVFS*10)
Analyte Sample Date 8/17/91 8/17/91
Sample Depth 0-5 0-5
i-SL I r-SL I Background Result ‘ Lab Q Result ‘ Lab Q

VOCs (ug/kg)
1,1,1-Trichloroethane 3900000 | 900000 na 5000 | 2000 u
Chloroform 1500 300 na 2000 400 u
SVOCs (ug/kg)
2-Methylnaphthalene 410000 31000 na 470 49 U
Naphthalene 20000 3900 na 430 37 U
Phenanthrene 1700000 | 170000 na 150 33 U
Pesticides (ug/kg) None detected
PCBs (mg/kg) None detected

**Refer to legend immediately following this table for a list of definitions and tables notes.



Table 2-2
Legend

12 J Shading and black font indicate an industrial SL exceedance.

12 J Bold outline indicates a residential SL exceedance.

12 Jd Bold, underlined font indicates a background exceedance.

12 12 Shading in the MDL/MRL columns indicates the MDL exceeds a criterion.

SLs for non-Carcinogenic compounds have been recalculated to an HI of 0.1.
The pyrene SLs were used for acenaphthylene, benzo(g,h,i)perylene, and phenanthrene.
Inorganic results below background UTLs are not indicated as exceedances on the table.
SL = Screening Level (Source: ORNL Regional Screening Table, September 2008).
SL values in table are for the more conservative chromium VI.
SL values for chromium I11 are 150,000 (ind) and 12,000 (res), which were not exceeded.
Lead screening values from Technical Review Workgroup for Lead: Guidance Document (April 1999).
mg/kg = milligrams per kilogram (parts per million).
ng/kg = nanograms per kilogram (parts per trillion).
ng/kg = micrograms per kilogram (parts per billion).
NA = not applicable.
NT = analyte not tested.
Lab Q = Lab Data Qualifiers
* = Laboratory duplicate not within control limits.
B = (organics) Blank contamination. Value detected in sample and associated blank.
A (Dioxins) = B = (metals) Value <MRL and >MDL and is considered estimated.
E (metals) = Reported value is estimated because of the presence of interferences.

EMPC (Dioxins) = The ion-abundance ratio between the two characteristic PCDD/PCDF ions was outside accepted
ranges. The detected PCDD/PCDF was reported as an estimated maximum possible concentration (EMPC).

J = (organics) Value <MRL and >MDL and is considered estimated.

U = Analyte not-detected at the method reporting limit.

X = (dioxins) lon abundance ratio outside acceptable range. Value reported is EMPC.
Val Q = Validation Data Qualifiers

B = blank contamination. Value detected in sample and associated blank.

J = estimated concentration.

K = estimated concentration bias high.

L = estimated concentration bias low.

N = presumptive evidence for tentatively identified compounds using a library search.
U = analyte not detected.

UJ = estimated concentration non-detect.

UL = estimated concentration non-detect bias low.



Table 2-3
Analytes Detected in SWMU 59 Soil Samples - 1992 VI

Sample ID] 59SS1 (RVFS*110) 59SS2 (RVFS*108)
Analyte Sample Date 3/5/92 3/5/92
Sample Depth 0-0.5 0-0.5
i-SL I r-SL I Background Result ‘ Lab Q Result ‘ Lab Q
SVOCs (ug/kg)
Phenanthrene | 1700000 | 170000 | na | 33 U | 400 |
Pesticides (ug/kg) None detected
PCBs (mg/kg) None detected
Metals (mg/kg)
Aluminum 99000 7700 40041 11400 6270
Arsenic 1.6 0.39 15.8 1.85 3__4
Barium 19000 1500 209 190 181
[Beryllium 200 16 1.02 1.23 0.736
||Calcium na na na 494 785
l[chromium 1400 280 65.3 22 14.4
l[Cobalt 30 2.3 72.3 10.1 3.03
Copper 4100 310 53.5 7.08 17
Iron 72000 5500 50962 12700 20600
Lead 800 400 26.8 15.3 30.6
||Magnesium na na na 523 528
[Manganese 2300 180 2543 2560 38.9
[Nickel 2000 160 62.8 8.59 6.31
Potassium na na na 377 530
Selenium 510 39 na 0.25 U 0.646
Silver 510 39 na 0.589 U 0.701
Sodium na na na 167 231
Vanadium 720 55 108 29.8 25.3
Zinc 31000 2300 202 244 41.6

**Refer to legend immediately following this table for a list of definitions and tables notes.



Table 2-3
Legend

12 J Shading and black font indicate an industrial SL exceedance.

12 J Bold outline indicates a residential SL exceedance.

12 Jd Bold, underlined font indicates a background exceedance.

12 12 Shading in the MDL/MRL columns indicates the MDL exceeds a criterion.

SLs for non-Carcinogenic compounds have been recalculated to an HI of 0.1.
The pyrene SLs were used for acenaphthylene, benzo(g,h,i)perylene, and phenanthrene.
Inorganic results below background UTLs are not indicated as exceedances on the table.
SL = Screening Level (Source: ORNL Regional Screening Table, September 2008).
SL values in table are for the more conservative chromium VI.
SL values for chromium I11 are 150,000 (ind) and 12,000 (res), which were not exceeded.
Lead screening values from Technical Review Workgroup for Lead: Guidance Document (April 1999).
mg/kg = milligrams per kilogram (parts per million).
ng/kg = nanograms per kilogram (parts per trillion).
ng/kg = micrograms per kilogram (parts per billion).
NA = not applicable.
NT = analyte not tested.
Lab Q = Lab Data Qualifiers
* = Laboratory duplicate not within control limits.
B = (organics) Blank contamination. Value detected in sample and associated blank.
A (Dioxins) = B = (metals) Value <MRL and >MDL and is considered estimated.
E (metals) = Reported value is estimated because of the presence of interferences.

EMPC (Dioxins) = The ion-abundance ratio between the two characteristic PCDD/PCDF ions was outside accepted
ranges. The detected PCDD/PCDF was reported as an estimated maximum possible concentration (EMPC).

J = (organics) Value <MRL and >MDL and is considered estimated.

U = Analyte not-detected at the method reporting limit.

X = (dioxins) lon abundance ratio outside acceptable range. Value reported is EMPC.
Val Q = Validation Data Qualifiers

B = blank contamination. Value detected in sample and associated blank.

J = estimated concentration.

K = estimated concentration bias high.

L = estimated concentration bias low.

N = presumptive evidence for tentatively identified compounds using a library search.
U = analyte not detected.

UJ = estimated concentration non-detect.

UL = estimated concentration non-detect bias low.



2.6.3 RFI, Shaw, 2002

Additional RFI characterization of these sites continued in 2002, with the collection of additional
soil samples. Table 2-1 presents the depths and analyses for the 2002 soil samples. Results
from these soil samples are presented in Tables 2-4 and 2-5.

The preliminary draft RFI utilized the combined data set from the 1992 and 2002 investigations
to assess the two sites and perform an HHRA and a SLERA. At the time, RFAAP was
considering a regional groundwater study and the groundwater component of the HHRA was not
included. Subsequently, a site-specific approach to groundwater investigations was adopted and
the preliminary draft RFI report was never submitted or finalized.

The soil results from this investigation are discussed in Section 4.0 of this report, along with the
other previous investigation data and data from the current (2007) investigation.

Radford Army Ammunition Plant
SWMUs 50 and 59 RFI Report
2-16 Final



Table 2-4

Analytes Detected in SWMU 50 Soil Samples - 2002 Site Characterization

Page 1of 4
Sample ID| 50SS01 50SS02 50SS03 50SB04A 50SB04B 50SB04C
Analyte Sample Date 6/25/02 6/25/02 6/25/02 6/25/02 6/25/02 6/25/02
Sample Depth 0-0.5 0-0.5 0-0.5 0-0.5 4-6 8-10

i-sL rsL | Background Result  |LabQ[valQ] MDL | MRL Resut  |LabQ valQ| MDL | MRL Result  |LabQ[valQ] MDL | MRL Resut |LabQ valQ| MDL | MRL Result  |LabQ[valQ] MDL | MRL Resut  |LabQ valQ] MDL | MRL Result
VOCs (ug/kg)
|Acetone 610000001 6100000 na 41 B 25 5.6 5.7 U ulJ 2.6 5.7 5.7 U (GA] 2.6 5.7 17 B 25 5.5 9.1 U uJ 4.1 9.1 12 U [UA] 5.4 12 6
Carbon disulfide 300000 67000 na 5.6 U 0.38 5.6 57 V] 0.39 5.7 5.7 U 0.39 57 55 V] 0.38 55 1.1 J B 0.63 9.1 12 V] 0.81 12 0.64
PAHSs (ug/kg)
2-Methylnaphthalene 410000 31000 na 9.1 0.71 2.1 48 0.74 2.2 45 0.74 2.2 16 0.69 2.1 4.6 U 1.6 4.6 190 2.2 6.7 400
|Acenaphthene 3300000 | 340000 na 2 J B 1.1 2.1 2.4 B 1.2 2.2 1.9 J B 1.3 2.2 3.8 B 1.1 2.1 7 B 2.6 4.6 6.2 J B 3.8 6.7 16
[Acenaphthylene 1700000 170000 na 2.2 0.28 2.1 10 0.3 2.2 3.1 0.3 2.2 4.4 0.28 2.1 2.8 J J 0.61 4.6 3.6 J J 0.89 6.7 20
|Anthracene 17000000 | 1700000 na 2.1 U 0.23 2.1 6.2 0.24 2.2 3 0.24 2.2 9.5 0.22 2.1 2 J J 0.51 4.6 6.3 J J 0.73 6.7 11
Benz(a)anthracene 2100 150 na 3.6 0.28 2.1 42 0.3 2.2 14 0.3 2.2 15 0.28 2.1 8.2 0.61 4.6 23 0.89 6.7 36
"Benzo(a)pyrene 210 15 na 3.3 0.23 2.1 54 0.25 2.2 12 0.25 2.2 12 0.23 2.1 5.7 0.51 4.6 17 0.75 6.7 19
||Benzo(b)f|uoranthene 2100 150 na 6.5 0.4 2.1 81 0.42 2.2 21 0.42 2.2 32 0.4 2.1 9.4 0.88 4.6 27 1.3 6.7 34
||Benzo(g,h,i)pery|ene 1700000 170000 na 3.4 J 0.75 2.1 59 0.77 2.2 15 0.77 2.2 21 0.73 2.1 4.1 J J 1.6 4.6 16 2.4 6.7 17
||Benzo(k)f|uoranthene 21000 1500 na 2 J J 0.37 2.1 29 0.39 2.2 6.7 0.39 2.2 1.7 0.36 2.1 3.6 J J 0.81 4.6 7.5 1.2 6.7 7.1
||Chrysene 210000 15000 na 6.1 0.33 2.1 61 0.35 2.2 19 0.35 2.2 21 0.33 2.1 8.5 0.74 4.6 29 1.1 6.7 49
||Dibenz(a,h)anthracene 210 15 na 16 J J 0.71 2.1 14 0.75 2.2 35 0.75 2.2 2.3 0.7 21 4.6 u 16 4.6 34 J J 2.2 6.7 33
||Fluoranthene 2200000 230000 na 9 0.37 2.1 73 0.37 2.2 26 0.38 2.2 110 0.35 2.1 18 0.79 4.6 36 1.2 6.7 41
||Flu0rene 2200000 230000 na 1.1 J J 0.56 2.1 5.4 J 0.58 2.2 3 J 0.58 2.2 8.4 J 0.55 2.1 1.3 J J 1.2 4.6 10 J 1.8 6.7 18
||Indeno(1,2,3-cd)pyrene 2100 150 na 2.3 0.68 2.1 40 0.7 2.2 9.7 0.71 2.2 15 0.66 2.1 3.5 J J 15 4.6 11 2.2 6.7 6.9
||Naphthalene 20000 3900 na 4.2 B 0.81 2.1 27 0.84 2.2 27 0.85 2.2 8.4 0.79 2.1 35 J B 1.8 4.6 120 2.6 6.7 270
||Phenanthrene 1700000 170000 na 11 0.32 2.1 65 0.34 2.2 38 0.34 2.2 70 0.32 2.1 11 0.71 4.6 120 1 6.7 260
Pyrene 1700000 | 170000 na 75 0.48 2.1 85 0.49 2.2 27 0.5 2.2 240 0.46 2.1 14 1 4.6 41 15 6.7 47
SVOCs (ug/kg)
1,2-Dichlorobenzene 1000000 | 200000 na 190 ] 5.3 190 11 J J 5.4 190 190 ] 5.4 190 190 U 5.3 190 280 ] 7.9 280 16 J J 9.5 340 370
1,3-Dichlorobenzene na na na 190 U 5.8 190 8.6 J J 5.9 190 190 U 59 190 190 V] 5.8 190 280 U 8.6 280 16 J J 10 340 370
1,4-Dichlorobenzene 13000 2600 na 190 U 6.4 190 11 J J 6.5 190 190 U 6.5 190 190 U 6.3 190 280 U 9.5 280 16 J J 11 340 370
2,4-Dinitrotoluene 120000 12000 na 190 U 6.3 190 43 J J 6.5 190 190 J J 6.5 190 2500 6.3 190 280 U 9.4 280 140 J J 11 340 510
2,6-Dinitrotoluene 62000 6100 na 190 U 4.7 190 190 U 4.8 190 190 U 4.8 190 410 4.6 190 280 U 6.9 280 30 J J 8.3 340 46
2-Methylnaphthalene 410000 31000 na 8.4 J J 7.2 190 86 J J 7.3 190 84 J J 7.3 190 26 J J 7.1 190 17 J J 11 280 460 13 340 870
2-Methylphenol 3100000 310000 na 190 U UL 7.6 190 190 U UL 7.7 190 190 U UL 7.7 190 190 U UL 7.5 190 280 U UL 11 280 21 J B 14 340 370
4-Methylphenol 310000 31000 na 190 U UL 6.6 190 190 V] UL 6.7 190 190 U UL 6.8 190 190 V] UL 6.5 190 280 U UL 9.8 280 29 J B 12 340 370
|Acenaphthene 3300000 | 340000 na 190 U 5.2 190 12 J J 5.3 190 190 U 5.3 190 8.5 J J 5.1 190 280 U 1.7 280 28 J J 9.3 340 370
[Acenaphthylene 1700000 170000 na 190 U 5 190 9.7 J J 5.1 190 190 U 5.2 190 7.3 J J 5 190 280 U 75 280 340 V] 9 340 370
|Anthracene 17000000 | 1700000 na 190 U 5.5 190 15 J J 5.6 190 190 U 5.6 190 12 J J 5.4 190 280 U 8.1 280 23 J J 9.8 340 24
Benz(a)anthracene 2100 150 na 190 U 54 190 52 J J 55 190 27 J J 55 190 24 J J 5.3 190 280 U 8 280 41 J J 9.6 340 54
"Benzo(a)pyrene 210 15 na 190 U 4.6 190 53 J J 4.7 190 23 J J 47 190 15 J J 4.6 190 280 U 6.9 280 340 V] 8.3 340 32
||Benzo(b)f|uoranthene 2100 150 na 190 U 4 190 70 J J 4.1 190 39 J J 4.1 190 38 J J 3.9 190 280 U 5.9 280 340 U 7.1 340 53
||Benzo(g,h,i)pery|ene 1700000 170000 na 190 U 53 190 43 J J 5.4 190 190 U 54 190 190 V] 5.2 190 280 U 7.8 280 340 V] 9.4 340 370
||Benzo(k)f|uoranthene 21000 1500 na 190 U 5.3 190 29 J J 5.4 190 11 J J 5.4 190 8.8 J J 5.3 190 280 U 7.9 280 340 U 95 340 370
||bis(2-EthyIhexyl)phthalate 120000 35000 na 190 U 13 190 91 J B 13 190 65 J B 13 190 2500 12 190 280 U 19 280 200 J B 22 340 120
||Buty|benzy|phthalate 910000 260000 na 190 U 7.3 190 190 U 7.5 190 39 J B 75 190 190 U 7.2 190 280 U 11 280 340 U 13 340 370
||Carbazo|e na na na 190 U uJ 8.2 190 17 J J 8.3 190 11 J J 8.3 190 30 J J 8.1 190 280 U uJ 12 280 23 J J 15 340 28
||Chrysene 210000 15000 na 190 U 4.3 190 83 J J 4.4 190 37 J J 4.4 190 31 J J 4.3 190 280 U 6.4 280 32 J J 7.7 340 100
||Dibenzofuran na na na 190 U 54 190 30 J J 55 190 20 J J 55 190 14 J J 5.3 190 280 U 8 280 92 J J 9.5 340 200
||Diethy|phthalate 49000000 | 4900000 na 190 U 5.4 190 12 J B 5.5 190 8 J B 5.6 190 7.7 J B 5.4 190 280 U 8.1 280 340 U 9.7 340 88
||Dimethy|phthalate na na na 190 U 49 190 190 V] 5 190 190 U 5 190 1500 49 190 280 U 7.3 280 340 V] 8.8 340 370
||Di—n—buty|phthalate 6200000 | 610000 na 190 U 54 190 63 J B 55 190 420 B 55 190 61000 B 1100 3700 280 U 80 280 2200 B 97 340 5000
||Di-n-octylphthalate na na na 190 U 8.4 190 190 V] 8.5 190 190 U 8.6 190 64 J J 8.3 190 280 U 12 280 340 V] 15 340 370
||Fluoranthene 2200000 | 230000 na 11 J J 6.1 190 83 J J 6.3 190 48 J J 6.3 190 120 J J 6.1 190 18 J J 9.1 280 45 J J 11 340 64
||Fluorene 2200000 230000 na 190 U 6.1 190 14 J J 6.2 190 190 U 6.3 190 16 J J 6.1 190 280 U 9.1 280 43 J J 11 340 35
(lindeno(1.2.3-cd)pyrene 2100 150 na 190 U 7.2 190 37 1| 74 190 190 U 7.4 190 190 U 71 190 280 U 11 280 340 U 13 340 370
||Naphthalene 20000 3900 na 7.2 J J 6.9 190 57 J J 7 190 44 J J 7 190 18 J J 6.8 190 11 J J 10 280 340 12 340 490
||N—nitrosodiphenylamine 350000 99000 na 190 U 8.9 190 21 J J 9.1 190 170 J J 9.1 190 1100 8.8 190 280 U 13 280 150 J J 16 340 190
||Phenanthrene 1700000 170000 na 14 J J 5.8 190 100 J J 6 190 73 J J 6 190 81 J J 5.8 190 14 J J 8.7 280 190 J J 10 340 470
||Pyrene 1700000 | 170000 na 8.9 J J 5.7 190 100 J J 5.8 190 50 J J 5.9 190 250 5.7 190 14 J J 8.5 280 56 J J 10 340 78




Table 2-4
Analytes Detected in SWMU 50 Soil Samples - 2002 Site Characterization

Page 2 of 4
Sample ID]  50SB05A 50SB05B 50SB05C
Analyte Sample Date 6/25/02 6/25/02 6/25/02
Sample Depth 0-0.5 4-6 8-10

ist | rs. |sackground|Labo]vaiol wmpL | wRL Result  |LabQ valQ] MDL | MRL Result  |LabQ[valQ] MDL | MRL
\VVOCs (ug/kg)
Acetone 61000000 | 6100000 na uluwl| 27 6 5.7 u | wl| 25 5.7 6.4 Ul uwj| 29 6.4
Carbon disulfide 300000 | 67000 na J | B | 042 6 5.7 U 0.39 57 0.48 J | B | 044 6.4
PAHSs (ug/kg)
2-Methylnaphthalene 410000 | 31000 na 0.69 2.1 2.8 U 0.93 28 29 0.93 2.8
Acenaphthene 3300000 | 340000 na 11 2.1 2.8 u 15 28 28 U 15 2.8
Acenaphthylene 1700000 | 170000 na 0.27 2.1 5.1 0.37 28 28 U 0.37 28
Anthracene 17000000 | 1700000 na 0.22 2.1 2.8 u 0.31 28 2.8 U 0.31 28
Benz(a)anthracene 2100 150 na 0.27 21 2.8 U 0.37 2.8 1.6 J J 0.37 2.8
"Benzo(a)pyrene 210 15 na 0.23 2.1 2.8 U 0.31 2.8 2.8 U 0.31 2.8
[Benzo(b)fluoranthene 2100 150 na 0.38 21 2.8 U 0.52 2.8 18 30| o0s2 28
[IBenzo(g.h,i)perylene 1700000 | 170000 na 0.71 21 28 U 0.97 28 11 J 1| og7 28
([Benzo()fluoranthene 21000 1500 na 0.35 21 2.8 u 0.48 2.8 0.55 J | 3| o048 2.8
[lchrysene 210000 | 15000 na 0.33 2.1 28 U 0.43 28 26 J 1| o045 2.8
[[Dibenz(a,hyanthracene 210 15 na 0.69 21 2.8 u 0.94 2.8 2.8 u 0.94 2.8
[[Fluoranthene 2200000 | 230000 na 0.35 2.1 28 U 047 28 16 31| o4 2.8
[[F1uorene 2200000 | 230000 na J | o054 21 2.8 u 0.73 2.8 1 3 3| 074 2.8
||Indeno(1,2,3-cd)pyrene 2100 150 na 0.66 2.1 2.8 U 0.88 2.8 2.8 U 0.88 2.8
[[Naphthalene 20000 | 3900 na 0.79 21 2.8 u 11 2.8 16 11 2.8
[Phenanthrene 1700000 | 170000 na 0.31 2.1 2.8 U 0.42 28 13 0.42 2.8
Pyrene 1700000 | 170000 na 0.46 21 2.8 U 0.62 2.8 23 J 3| oe3 2.8
SVOCs (ug/kg)
1,2-Dichlorobenzene 1000000 | 200000 na u 10 370 220 U 6.1 220 220 U 6.1 220
1,3-Dichlorobenzene na na na U 11 370 220 U 6.7 220 220 U 6.7 220
1,4-Dichlorobenzene 13000 2600 na U 13 370 220 U 7.3 220 220 U 73 220
2 A-Dinitrotoluene 120000 | 12000 na 12 370 220 U 7.2 220 220 U 73 220
2,6-Dinitrotoluene 62000 6100 na R 9.2 370 220 U 53 220 220 U 53 220
2-Methylnaphthalene 410000 | 31000 na 14 370 220 U 8.2 220 55 33 8.2 220
2-Methylphenol 3100000 | 310000 na U | uL| 15 370 220 U | uL| 87 220 220 U uL| 87 220
4-Methylphenol 310000 | 31000 na U | uL| 13 370 220 U uL| 76 220 220 U | uL| 76 220
Acenaphthene 3300000 | 340000 na U 10 370 220 U 5.9 220 220 u 6 220
Acenaphthylene 1700000 | 170000 na U 9.9 370 220 U 58 220 220 U 58 220
Anthracene 17000000 | 1700000 na R 11 370 220 U 6.3 220 220 u 6.3 220
Benz(a)anthracene 2100 150 na J J 11 370 220 U 6.2 220 220 U 6.2 220
"Benzo(a)pyrene 210 15 na J J 9.1 370 220 U 5.3 220 220 ] 5.3 220
(1Benzo(b)fluoranthene 2100 150 na 33| 78 370 220 u 46 220 220 u 46 220
[IBenzo(g.h,i)perylene 1700000 | 170000 na U 10 370 220 U 6 220 220 U 6 220
([Benzo()fluoranthene 21000 | 1500 na u 10 370 220 u 6.1 220 220 u 6.1 220
[Ibis(2-Ethylhexylphthalate | 120000 | 35000 na J | B 25 370 220 U 14 220 220 U 14 220
[[Butylbenzylphthalate 910000 | 260000 na u 14 370 220 U 8.4 220 220 U 8.4 220
||Carbazo|e na na na J J 16 370 220 u | u 9.3 220 220 u | u 9.3 220
[lchrysene 210000 | 15000 na 3] 31| 85 370 220 u 49 220 220 u 5 220
||Dibenzofuran na na na J J 11 370 220 u 6.1 220 12 J J 6.1 220
[[Diethylphthalate 49000000 | 4900000 na J | B 11 370 220 U 6.2 220 220 u 6.2 220
[[Dimethylphthalate na na na U 9.7 370 220 U 5.6 220 220 U 5.7 220
[[Di-n-butylphthalate 6200000 | 610000 na B | 110 370 220 u 62 220 220 u 62 220
[IDi-n-octylphthalate na na na U 16 370 220 U 9.6 220 220 U 9.6 220
[[Fluoranthene 2200000 | 230000 na 3 12 370 220 u 7 220 220 u 7 220
[F1uorene 2200000 | 230000 na 33 12 370 220 U 7 220 220 U 7 220
[Indeno(1,2,3-cd)pyrene 2100 150 na U 14 370 220 U 8.2 220 220 U 8.3 220
[[Naphthalene 20000 3900 na 13 370 220 U 78 220 30 3 7.9 220
||N—nitrosodiphenylamine 350000 99000 na J J 17 370 220 U 10 220 220 ] 10 220
[Phenanthrene 1700000 | 170000 na 11 370 220 U 6.7 220 27 3 6.7 220
[Pyrene 1700000 | 170000 na b3 11 370 220 U 6.6 220 220 u 6.6 220
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Analytes Detected in SWMU 50 Soil Samples - 2002 Site Characterization
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Sample ID| 50SS01 50SS02 50SS03 50SB04A 50SB04B 50SB04C
Analyte Sample Date 6/25/02 6/25/02 6/25/02 6/25/02 6/25/02 6/25/02
Sample Depth 0-0.5 0-0.5 0-0.5 0-0.5 4-6 8-10

ist | rs. [Background Result  |LabQ[valQ] MDL | MRL Resut  |LabQ valQ| MDL | MRL Result  |LabQ[valQ] MDL | MRL Resut |LabQ valQ| MDL | MRL Result  |LabQ[valQ] MDL | MRL Resut  |LabQ valQ] MDL | MRL Result
Pesticides (ug/kg)
4,4-DDD 7200 2000 na 0.41 J J 0.157 0.743 NT 0.447 J J 0.16 0.759 NT NT NT NT
4,4'-DDE 5100 1400 na 0.657 J B 0.156 0.743 NT 3.37 0.159 0.759 NT NT NT NT
4,4-DDT 7000 1700 na 0.743 U 0.263 0.743 NT 12.9 0.268 0.759 NT NT NT NT
Endosulfan 11 na na na 0.636 J J 0.265 0.743 NT 2.24 0.271 0.759 NT NT NT NT
"Endrin 18000 1800 na 0.288 J J 0.178 0.743 NT 0.759 ] 0.182 0.759 NT NT NT NT
(Methoxychlor 310000 | 31000 na 0.743 U 0567 0743 NT 1.29 0579 0.759 NT NT NT NT
[[PCBs (mg/kg)
(PcB-1254 | o074 ] o022 | na | 00254 J 3 Joo1w9 00371 | 0467 J 00122 | 0.0378 | 0.0387 | 00112 | 00379 | 0963 J 00108 | 0.0366 | 127 J 00162 | 0055 | 075 | 0.0105 | 0.0661 0.376
Explosives (mg/kg)
2,4,6-Trinitrotoluene 7.9 1.9 na 0.2 U 0.0187 0.2 0.4 U 0.0374 0.4 0.2 U 0.0187 0.2 0.075 J J 0.0187 0.2 0.2 U 0.0187 0.2 0.2 U 0.0187 0.2 0.2
2,4-Dinitrotoluene 120 12 na 0.2 U 0.0163 0.2 0.4 U 0.0326 0.4 0.443 0.0163 0.2 1.96 0.0163 0.2 0.2 U 0.0163 0.2 0.094 J J 0.0163 0.2 0.4
2,6-Dinitrotoluene 62 6.1 na 0.2 U 0.0246 0.2 0.4 U 0.0492 0.4 0.2 U 0.0246 0.2 0.375 0.0246 0.2 0.2 u 0.0246 0.2 0.2 U 0.0246 0.2 0.2
Herbicides (ug/kg)
2,4,5-T 620000 61000 na 8.18 J J 3.1 111 NT 114 U 31.6 114 NT NT NT NT
2,4-D 770000 69000 na 22.3 U 9.99 22.3 NT 142 J J 102 228 NT NT NT NT
Dicamba 1800000 | 180000 na 6.29 J B 2.33 22.3 NT 228 U 23.8 228 NT NT NT NT
Metals (mg/kg)
[Aluminum 99000 7700 40041 11400 6.2 22.3 20100 6.3 22.7 24300 6.3 22.8 20900 6.1 22 16700 9.1 33.1 17500 11 39.7 13300
Antimony 41 31 na 0.19 B B 0.19 0.557 0.691 L 0.19 0.568 0.25 B B 0.19 0.569 0.55 U | UL 0.19 0.55 0.56 B B 0.28 0.826 1.46 L 0.33 0.992 0.547
[Arsenic 1.6 0.39 15.8 1.03 J 0.39 0.557 3.24 J 0.4 0.568 433 J 0.4 0.569 2.33 J 0.38 0.55 13.7 J 0.58 0.826 5.02 J 0.69 0.992 4.5
Barium 19000 1500 209 141 0.37 2.23 70.9 0.38 2.27 97.4 0.38 2.28 111 0.37 2.2 68 0.55 331 60.4 0.66 3.97 925
"Beryllium 200 16 1.02 0.756 B | 0.0384 | 0.557 0.885 B | 0.0392 0.568 0.85 B [ 0.0392 0.569 0.74 B 0.038 0.55 0.77 B B 0.057 0.827 0.97 B B | 0.0685 0.992 0.841
Cadmium 81 7 0.69 0.058 B B 0.053 0.111 0.143 0.054 0.114 0.074 B B 0.054 0.114 0.062 B B 0.052 0.11 0.12 B J 0.079 0.165 0.15 B J 0.094 0.198 0.127
Calcium na na na 484 J 3.1 111 28600 J 3.2 114 13700 J 3.2 114 1280 J 3.1 11 163000 J 4.6 16.5 136000 J 55 19.8 1720
Chromium 1400 280 65.3 18.6 J 0.42 111 285 J 0.43 1.14 43.7 J 0.43 1.14 435 J 0.41 1.1 50.8 J 0.62 1.65 255 J 0.74 1.98 225
Cobalt 30 2.3 72.3 6.4 0.9 5.57 9.73 0.92 5.68 11 0.92 5.69 16.7 0.89 5.9 7.7 B J 13 8.26 13.7 1.6 9.92 10.5
Copper 4100 310 53.5 7.95 0.69 2.23 315 0.7 2.27 22.7 0.7 2.28 9.96 0.68 2.2 120 1 3.31 163 1.2 3.97 22.6
"Iron 72000 5500 50962 9580 3.7 5.57 20600 3.8 5.68 28300 3.8 5.69 22200 3.7 55 13600 5.6 8.26 23800 6.7 9.92 17800
"Lead 800 400 26.8 21.7 0.034 0.334 148 0.034 0.341 98.1 0.034 0.341 19.8 0.033 0.33 138 0.0499 0.496 58=5 0.0599 0.595 319
"Magnesium na na na 525 2.6 111 20200 2.7 114 9430 2.7 114 1080 2.6 11 3100 3.9 16.5 4110 4.7 19.8 1630
"Manganese 2300 180 2543 1320 0.062 111 372 0.064 1.14 558 0.064 1.14 1580 0.062 11 199 0.092 1.65 223 0.11 1.98 553
"Mercury 2.8 0.67 0.13 0.041 B J 0.022 | 0.0557 0.0837 0.0225 | 0.0568 0.0984 0.0225 | 0.0569 0.0987 0.0218 0.055 0.16 0.0327 | 0.0826 0.524 0.0393 | 0.0992 0.816
"Nickel 2000 160 62.8 7.09 1 4.45 16.3 1 4.54 14.9 1 4.55 9.89 1 4.4 24.7 15 6.61 18=1 1.8 7.94 13
Potassium na na na 465 37 334 2050 38 341 1550 38 341 966 37 330 631 55 496 1070 66 595 923
Selenium 510 39 na 111 U | UL 0.36 111 1.14 U | UL 0.37 1.14 1.14 U | UL 0.37 1.14 11 U | UL 0.36 11 0.57 B L 0.54 1.65 1.98 U | UL 0.65 1.98 1.09
Silver 510 39 na 111 ] 0.55 111 0.61 B J 0.56 1.14 0.58 B J 0.56 1.14 11 U 0.54 1.1 1.65 U 0.81 1.65 11 B J 0.98 1.98 0.89
Sodium na na na 13 B B 4.2 22.3 61.7 J 42 22.7 72.5 J 4.2 22.8 28.8 B 4.1 22 75.8 J 6.2 33.1 78.7 J 7.4 39.7 64.9
Thallium 6.6 0.51 211 0.24 B B 0.034 0.334 0.18 B B 0.034 0.341 0.15 B B 0.034 0.341 0.15 B B 0.033 0.33 0.25 B B 0.05 0.496 0.595 U 0.06 0.595 0.13
Vanadium 720 55 108 24 0.64 5.57 41.2 0.66 5.68 47 0.66 5.69 46.7 0.64 55 215 0.96 8.26 245 1.2 9.92 33.9
Zinc 31000 2300 202 23.9 J 0.4 2.23 93.3 J 0.41 2.27 54.8 J 0.41 2.28 88.1 J 0.39 2.2 50.9 J 0.59 331 79.2 J 0.71 3.97 42.8
Misc.
Total Organic Carbon na na na 18900 188 1110 NT NT NT NT NT NT
pH na na na 5.33 J +/-0.1 +/-0.1 NT NT NT NT NT NT

**Refer to legend




Table 2-4
Analytes Detected in SWMU 50 Soil Samples - 2002 Site Characterization
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Sample ID|  50SBO5A 50SB05B 50SB05C
Analyte Sample Date 6/25/02 6/25/02 6/25/02
Sample Depth 0-0.5 4-6 8-10
ist | rs. |sackground|Labo]vaiol wmpL | wRL Result  |LabQ valQ] MDL | MRL Result  |LabQ[valQ] MDL | MRL

Pesticides (ug/kg)

4,4-DDD 7200 2000 na NT NT

4,4-DDE 5100 1400 na NT NT

4,4-DDT 7000 1700 na NT NT

Endosulfan I na na na NT NT
[[Endrin 18000 1800 na NT NT
[[Methoxychlor 310000 | 31000 na NT NT
[IPCBs (mg/kg)
[PCB-1254 | o074 | o022 | na | J 00108 00364 | 00424 U | |00125 | 00424 | 00425 | U | 00125 | 00425
Explosives (mg/kg)

2,4,6-Trinitrotoluene 7.9 19 na U 0.0187 0.2 0.2 U 0.0187 0.2 0.2 U 0.0187 0.2
2,4-Dinitrotoluene 120 12 na 00163 0.2 0.2 u 00163 | 02 0.2 u 00163 0.2
2,6-Dinitrotoluene 62 6.1 na u 00246 0.2 0.2 U 0.0246 | 02 0.2 u 00246 0.2
Herbicides (ug/kg)

2,4,5-T 620000 | 61000 na NT NT

2,4-D 770000 | 69000 na NT NT

Dicamba 1800000 | 180000 na NT NT

Metals (mg/kg)

Aluminum 99000 | 7700 | 40041 6 21.9 37900 7 25.4 38400 7 255
Antimony 41 3.1 na U UL| 018 | 0547 0.636 U | UL| 021 | 0636 0.22 B B | 021 | 0638
Arsenic 16 0.39 15.8 J | 038 | 0547 2.78 1| 044 | 0636 1.67 J | 045 | 0638
Barium 19000 1500 209 037 | 219 66.8 043 | 254 60.6 043 | 255
(Beryltium 200 16 102 B | 00377 | 0547 0.877 B | 0.0439 | 0.636 0.816 B | 0.0439 = 0638
[lcadmium 81 7 0.69 0052 | 0.109 0.127 u 006 | 0.127 0.128 u 0061 | 0.128
[lcatcium na na na 3| 31 10.9 27.3 B | 36 12.7 59.5 3| 36 12.8
[lchromium 1400 280 65.3 3| 041 | 109 29.4 3| 048 | 127 33.1 3| 048 | 128
[lcobait 30 2.3 72.3 089 | 547 13.6 1 6.36 6.1 B J 1 6.38
[lcopper 4100 310 53.5 068 | 219 145 079 | 254 18.6 079 | 255
fliron 72000 | 5500 | 50962 37 5.47 32800 43 6.36 40900 43 6.38
(ILead 800 400 26.8 0033 | 0.328 14.2 0.038 | 0.382 15.8 0039 | 0.383
[[Magnesium na na na 26 10.9 967 3 127 1150 3 12.8
[[Manganese 2300 180 2543 0061  1.09 375 0071 127 104 0071 128
(Mercury 2.8 0.67 0.13 0.0217 | 0.0547 0.061 B J |00252 00636 0.205 0.0253 | 0.0638
(INickel 2000 160 62.8 1 4.38 122 12 | 509 126 12 51
Potassium na na na 37 328 1380 43 382 1450 43 383
Selenium 510 39 na U UL| 036 | 1.09 127 U UL| 042 | 127 1.28 U UL| 04 | 128
Silver 510 39 na B J | 054 | 109 127 u 063 | 1.27 0.74 B J | 063 | 128
Sodium na na na J 4.1 219 35.2 J 4.8 25.4 29.2 B 4.8 25.5
Thallium 6.6 051 211 | B B | 0033 | 0328 0.18 B B | 0038 | 038 0.16 B B | 0038 | 0383
\Vanadium 720 55 108 063 547 56.7 074 | 636 77 074 638
Zinc 31000 | 2300 202 3| 039 | 219 47.1 J | 046 | 254 47.7 3| 046 | 255
Misc.

[[Total Organic Carbon na na na NT NT

[lPH na na na NT NT

immediately following this table for a list of definitions and tables note




Table 2-4
Legend

12 J Shading and black font indicate an industrial SL exceedance.

12 J Bold outline indicates a residential SL exceedance.

12 Jd Bold, underlined font indicates a background exceedance.

12 12 Shading in the MDL/MRL columns indicates the MDL exceeds a criterion.

SLs for non-Carcinogenic compounds have been recalculated to an HI of 0.1.
The pyrene SLs were used for acenaphthylene, benzo(g,h,i)perylene, and phenanthrene.
Inorganic results below background UTLs are not indicated as exceedances on the table.
SL = Screening Level (Source: ORNL Regional Screening Table, September 2008).
SL values in table are for the more conservative chromium VI.
SL values for chromium I11 are 150,000 (ind) and 12,000 (res), which were not exceeded.
Lead screening values from Technical Review Workgroup for Lead: Guidance Document (April 1999).
mg/kg = milligrams per kilogram (parts per million).
ng/kg = nanograms per kilogram (parts per trillion).
ng/kg = micrograms per kilogram (parts per billion).
NA = not applicable.
NT = analyte not tested.
Lab Q = Lab Data Qualifiers
* = Laboratory duplicate not within control limits.
B = (organics) Blank contamination. Value detected in sample and associated blank.
A (Dioxins) = B = (metals) Value <MRL and >MDL and is considered estimated.
E (metals) = Reported value is estimated because of the presence of interferences.

EMPC (Dioxins) = The ion-abundance ratio between the two characteristic PCDD/PCDF ions was outside accepted
ranges. The detected PCDD/PCDF was reported as an estimated maximum possible concentration (EMPC).

J = (organics) Value <MRL and >MDL and is considered estimated.

U = Analyte not-detected at the method reporting limit.

X = (dioxins) lon abundance ratio outside acceptable range. Value reported is EMPC.
Val Q = Validation Data Qualifiers

B = blank contamination. Value detected in sample and associated blank.

J = estimated concentration.

K = estimated concentration bias high.

L = estimated concentration bias low.

N = presumptive evidence for tentatively identified compounds using a library search.
U = analyte not detected.

UJ = estimated concentration non-detect.

UL = estimated concentration non-detect bias low.



Table 2-5
Analytes Detected in SWMU 59 Soil Samples - 2002 Site Characterization
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Sample 1D 595503 595504 595505 59SBO1A 59SB01B 59SB01C
Analyte Sample Date 6/27/02 6/27/02 6/27/02 6/27/02 6/27/02 6/27/02
Sample Depth 0-0.5 0-0.5 0-0.5 0-0.5 4-6 8-10

ist | rst Jeackground] Resut  [LabqlvarQ] wmoL | wRL Result  |LabQ/ValQ| MDL | MRL Result  |LabQ ValQ| MDL | MRL Result  |LabQ/ValQ| MDL | MRL Result  |LabQ ValQ| MDL | MRL Result  |LabQ/ValQ| MDL | MRL
VOCs (ug/kg)
Acetone 61000000 | 6100000 | na 54 u 2.4 54 NT 17 B | 31 7 85 uu| 3o 85 6 u 27 6 6.1 u 28 6.1
Carbon disulfide 300000 | 67000 na 54 u 037 54 NT 7 u 048 7 22 J | B | 058 85 6 u 042 6 6.1 u 0.42 6.1
m- & p-Xylene na na na u u 11 1 NT 14 u 14 14 6.3 13| 18 17 12 u 13 12 12 u 13 12
o-Xylene 2300000 | 530000 na 54 u 11 54 NT 7 u 14 7 25 33| 18 85 6 u 13 6 6.1 u 13 6.1
Toluene 4600000 | 500000 na 5.4 u 035 5.4 NT 7 U 0.45 7 15 J | o056 85 6 U 039 6 6.1 U 0.4 6.1
PAHSs (ug/kg)
2-Methylnaphthalene 410000 | 31000 na 37 B | 069 2 NT 110 0.67 2 210 0.65 19 6 0.77 23 21 u 0.7 21
[Acenaphthene 3300000 | 340000 na 6.5 B | 11 2 NT 31 B | 11 2 4 B | 11 19 23 u 13 23 21 u 11 21
Acenaphthylene 1700000 | 170000 na 2 u 027 2 NT 2 0.26 2 29 0.26 19 23 u 03 23 21 u 0.27 21
Anthracene 17000000 | 1700000 | na 20 022 2 NT 35 0.22 2 4.4 0.21 19 23 u 025 23 21 u 0.23 21
Benz(a)anthracene 2100 150 na 60 0.27 2 NT 12 0.26 2 13 0.26 19 23 u 03 23 21 u 0.27 21
Benzo(a)pyrene 210 15 na 46 023 2 NT 73 0.22 2 6.6 0.22 19 23 u 0.26 23 21 U 0.23 21
Benzo(b)fluoranthene 2100 150 na 63 0.39 2 NT 12 038 2 13 0.37 19 23 u 043 23 21 u 0.39 21
Benzo(g,hi)perylene 1700000 | 170000 na 25 | or 2 NT 8.2 3| o7 2 15 J | oe8 19 23 u 08 23 21 u 0.73 21
Benzo(K)fluoranthene 21000 | 1500 na 33 0.35 2 NT 23 034 2 3 0.34 19 23 u 0.4 23 21 u 0.36 21
Chrysene 210000 | 15000 na 57 032 2 NT 16 032 2 18 0.31 19 23 u 036 23 21 u 0.33 21
Dibenz(a,h)anthracene 210 15 na 6.4 0.69 2 NT 18 3 1| o067 2 19 0.66 19 23 u 0.78 23 21 u 0.71 21
Fluoranthene 2200000 | 230000 na 110 035 2 NT 13 034 2 15 0.33 19 23 u 039 23 21 u 0.36 21
Fluorene 2200000 | 230000 na 91 J | o054 2 NT 43 J | o053 2 58 J | os1 19 23 u 061 23 21 u 0.55 21
Indeno(1,2,3-cd)pyrene 2100 150 na 23 0.65 2 NT 37 063 2 36 0.62 19 23 u 0.73 23 21 u 0.66 21
Naphthalene 20000 | 3900 na 45 B | 078 2 NT 60 0.76 2 130 0.75 19 47 B | 088 23 21 u 0.8 21
Phenanthrene 1700000 | 170000 na 83 031 2 NT 71 03 2 97 03 19 24 035 23 21 u 0.32 21
Pyrene 1700000 | 170000 na 92 0.46 2 NT 16 045 2 20 0.4 19 2.3 U 051 2.3 2.1 U 0.47 2.1
SVOCs (ug/kg)
2-Methylnaphthalene 410000 | 31000 na 200 u 7.7 200 NT 120 b 1] 75 200 95 33| 73 190 230 U 8.7 230 210 u 7.9 210
[ Acenaphthene 3300000 | 340000 na 24 31| 56 200 NT 200 u 54 200 190 u 53 190 230 U 6.3 230 210 u 5.7 210
Anthracene 17000000 1700000 | na 61 J | 1| 59 200 NT 200 u 5.7 200 190 u 56 190 230 u 6.6 230 210 u 6 210
Benz(a)anthracene 2100 150 na 180 31| ss 200 NT 19 J 1| 56 200 190 u 55 190 230 u 6.5 230 210 u 5.9 210
Benzo(a)pyrene 210 15 na 140 [ 5 200 NT 200 u 48 200 190 u 4.7 190 230 u 5.6 230 210 u 51 210
Benzo(b)fluoranthene 2100 150 na 210 43 200 NT 200 u 42 200 190 u 41 190 230 u 48 230 210 u 4.4 210
Benzo(gh)perylene 1700000 | 170000 na 91 b 1] s7 200 NT 200 u 55 200 190 u 54 190 230 u 6.4 230 210 u 58 210
Benzo(k)fluoranthene 21000 | 1500 na 60 b 1| 57 200 NT 200 U 5.6 200 190 u 54 190 230 U 6.4 230 210 u 58 210
Carbazole na na na 73 b 1| 88 200 NT 200 Uuluw| 85 200 190 ulul| 83 190 230 Ujuw| 98 230 210 u | uw| 89 210
Chrysene 210000 | 15000 na 150 31| a7 200 NT 21 31| 45 200 190 u 4.4 190 230 U 5.2 230 210 u 47 210
Dibenzofuran na na na 16 J 1| 58 200 NT 32 b 1| 56 200 23 3| 31| 55 190 230 u 6.5 230 210 u 5.9 210
Fluoranthene 2200000 | 230000 na 320 6.6 200 NT 18 1 )| 64 200 93 33| 63 190 230 u 7.4 230 210 u 6.7 210
Fluorene 2200000 | 230000 na 37 b 1| 66 200 NT 200 u 6.4 200 190 u 6.3 190 230 u 74 230 210 u 6.7 210
Indeno(1,2,3-cd)pyrene 2100 150 na 96 b 1| 78 200 NT 200 u 7.6 200 190 u 7.4 190 230 u 8.7 230 210 u 7.9 210
Naphthalene 20000 | 3900 na 9.6 b1 3| 74 200 NT 75 33| 72 200 69 R 7 190 230 u 8.3 230 210 u 75 210
Phenanthrene 1700000 | 170000 na 290 6.3 200 NT 86 b 3| ea 200 52 SR 6 190 230 U 71 230 210 u 6.4 210
Pyrene 1700000 | 170000 na 240 6.2 200 NT 18 J 6 200 8.2 3| 1| 59 190 230 U 6.9 230 210 u 6.3 210
Pesticides (ug/kg)
4,4-DDD 7200 2000 na 0.676 J | 3| o169 | 0798 NT 0.777 U 0164 | 0777 0.76 u 0161 | 0.76 NT NT
4,4-DDE 5100 1400 na 0.768 J | B | 0167 0798 NT 0.777 U 0163 | 0777 0.76 u 0159 | 0.76 NT NT
4,4-DDT 7000 1700 na 4.41 0282 | 0.798 NT 1.97 0275 | 0777 112 B | 02609 | 0.76 NT NT
Dieldrin 110 30 na 0.798 u 049 | 0.798 NT 4.52 0478 | 0777 0.76 u 0467 | 0.76 NT NT
Endosulfan I1 na na na 0.798 U 0.285 | 0.798 NT 3.33 0277 | 0777 3.94 0271 | 076 NT NT
Endosulfan | na na na 0.798 U 0124 | 0798 NT 0.777 U 0121 | 0777 0961 0118 | 0.76 NT NT
Endrin aldehyde na na na 0.428 J J 0.403 0.798 NT 0.777 U 0.393 0.777 0.76 U 0.384 0.76 NT NT
Endrin ketone na na na 1.66 0644 | 0.798 NT 2.9 0627 | 0777 2.43 0613 | 0.76 NT NT
[gamma-Chlordane na na na 11 0185 | 0.798 NT 0777 u 0181 | 0.777 0.76 u 0177 | 0.76 NT NT
Heptachlor epoxide 190 53 na 0.798 U 0.483 0.798 NT 0.777 U 0.471 0.777 1.06 0.46 0.76 NT NT
Methoxychlor 310000 | 31000 na 2.82 0.609 | 0.798 NT 102 0593 | 0.777 9.99 058 | 076 NT NT
PCBs (mg/kg)
PCB-1254 | o074 ] 0022 | na [ 0061 Joowus o038 | Nt | | ] | 0038 | U | o015 0038 | 00379 | u | Joou2 00379 | 00448 U | Jo0o0132 00448 | 00407 | U | | 0012 | 00407
Explosives (mg/kg)
1,3,5-Trinitrobenzene | 2700 | 220 | na | 01 T u | Jooss | o1 | ~NnT | [ ] | 0138 | | Joo26 | o1 | o013 | | Joo26 o1 | o1 T u Joozas | 01 | 01 T u | oo | 01
Herbicides (ug/kg)
[2.4,5-T | 620000 | 62000 | na | 120 [ u | |33 | 120 | ~NT | | ] \ %6 | | J ]| 324 | u7 | wma Jul [a7r [ wa ] N [ ] ] \ | Nt [ ] \




Table 2-5
Analytes Detected in SWMU 59 Soil Samples - 2002 Site Characterization

Page 2 of 2
Sample ID| 59SS03 59SS04 59SS05 59SB0O1A 59SB01B 59SB01C
Analyte Sample Date 6/27/02 6/27/02 6/27/02 6/27/02 6/27/02 6/27/02
Sample Depth 0-0.5 0-0.5 0-0.5 0-0.5 4-6 8-10

i-sL rsL | Background Result  |LabQ ValQ| MDL | MRL Result  |LabQ/ValQ| MDL | MRL Result  |LabQ ValQ| MDL | MRL Result  |LabQ/ValQ| MDL | MRL Result  |LabQ ValQ| MDL | MRL Result  |LabQ/ValQ| MDL | MRL
Metals (mg/kg)
[Aluminum 99000 7700 40041 14700 J 6.6 23.9 12200 J 6.6 23.9 3180 J 6.4 23.3 3120 J 6.3 22.8 38100 J 7.4 26.9 18800 J 6.7 24.4
[Antimony 41 3.1 na 0.598 U UL 0.2 0.598 0.21 B B 0.2 0.598 0.583 U UL 0.2 0.583 0.569 V) UL 0.19 0.569 0.672 U UL 0.23 0.672 0.611 U UL 0.21 0.611
[Arsenic 16 0.39 15.8 2.58 J 0.42 0.598 4,52 J 0.42 0.598 551 J 0.41 0.583 3.04 J 0.4 0.569 2.94 J 0.47 0.672 1.81 J 0.43 0.611
Barium 19000 1500 209 88 0.4 2.39 71.1 0.4 2.39 57.1 0.39 2.33 133 0.38 2.28 68.4 0.45 2.69 357 0.41 244
Beryllium 200 16 1.02 0.748 0.0413 0.598 0.51 B J 0.0413 0.598 0.54 B J 0.0402 0.583 0.589 0.0393 0.569 0.673 0.0464 | 0.0672 0.43 B J 0.0421 0.611
Cadmium 81 7 0.69 0.11 B J 0.057 0.12 0.11 B J 0.057 0.12 0.117 U 0.055 0.117 0.114 6] 0.054 0.114 0.134 U 0.064 0.134 0.122 U 0.058 0.122
Calcium na na na 2680 33 12 1660 3.3 12 437 3.3 11.7 432 3.2 114 781 3.8 13.4 162 3.4 12.2
Chromium 1400 280 65.3 23.2 0.45 12 21.1 0.45 1.2 8.89 0.44 117 8.82 0.43 1.14 30.9 05 1.34 33.6 0.46 1.22
Cobalt 30 2.3 72.3 9.18 0.97 5.98 6.36 0.97 5.98 6.22 0.94 5.83 7.22 0.92 5.69 4.3 B J 11 6.72 5.9 B J 0.99 6.11
Copper 4100 310 53.5 11 J 0.74 2.39 9.07 J 0.74 2.39 11.7 J 0.72 2.33 15.3 J 0.7 2.28 16.2 J 0.83 2.69 7.48 J 0.75 244
Iron 72000 5500 50962 19300 4 5.98 18700 4 5.98 4200 3.9 5.83 5790 3.8 5.69 38600 45 6.72 21900 4.1 6.11
Lead 800 400 26.8 30.9 0.036 0.359 22.6 0.036 0.359 5.37 0.035 0.35 6.84 0.034 0.342 14.2 0.041 0.403 8.52 0.037 0.366
Magnesium na na na 2270 2.8 12 1320 2.8 12 272 2.8 11.7 227 2.7 11.4 1080 3.2 134 1020 2.9 12.2
Manganese 2300 180 2543 289 0.067 12 213 0.067 1.2 140 0.065 117 128 0.064 1.14 132 0.075 1.34 360 0.068 1.22
Mercury 2.8 0.67 0.13 0.45 B J 0.0237 | 0.0598 0.153 0.0237 | 0.0598 0.109 0.0231 | 0.0583 0.282 0.0226 | 0.0569 0.0902 0.0266 | 0.0672 0.0611 6] 0.0242 | 0.0611
Nickel 2000 160 62.8 12.8 1.1 4,78 5.74 11 4,78 8.65 11 4.66 10.3 1 4.56 129 1.2 5.38 7.11 11 4.88
Potassium na na na 945 40 359 684 40 359 330 B J 39 350 300 B J 38 342 1230 45 403 773 41 366
Selenium 510 39 na 1.2 U UL 0.39 12 0.39 B J 0.39 1.2 0.72 B J 0.38 117 1.14 V) UL 0.37 1.14 1.34 U UL 0.44 1.34 1.22 V) UL 0.4 1.22
Sodium na na na 30 B 45 23.9 35.4 45 23.9 60.6 4.4 23.3 72.8 4.3 22.8 40.5 5 26.9 17 B B 4.6 24.4
Thallium 6.6 0.51 211 0.16 B J 0.036 0.359 0.21 B J 0.036 0.359 0.092 B J 0.035 0.35 0.073 B J 0.034 0.342 0.13 B J 0.041 0.403 0.11 B J 0.037 0.366
\VVanadium 720 55 108 36.1 0.69 5.98 34.4 0.69 5.98 121 0.67 5.83 14.4 0.66 5.69 68.1 0.78 6.72 25.2 0.71 6.11
Zinc 31000 2300 202 76.3 J 0.43 2.39 38.3 J 0.43 2.39 7.74 J 0.42 2.33 7.23 J 0.41 2.28 56.2 J 0.48 2.69 23.2 J 0.44 2.44
Dioxins/Furans (ng/kg)
2,3,7,8-TCDF 130 37 na 0.235 U 0.19 0.235 NT 0.257 U 0.19 0.257 0.139 U 0.19 0.139 0.148 U 0.19 0.148 0.183 U 0.19 0.183
2,3,7,8-TCDD 18 45 na 0.18 U 0.13 0.18 NT 0.066 U 0.13 0.066 0.124 U 0.13 0.124 0.181 U 0.13 0.181 0.187 U 0.13 0.187
1,2,3,7,8-PECDD na na na 1.158 X J 0.19 0.283 NT 0.358 U 0.19 0.358 0.156 U 0.19 0.156 0.148 U 0.19 0.148 0.169 U 0.19 0.169
1,2,3,4,7,8-HXCDD 460 100 na 2.868 0.53 0.275 NT 0.252 U 0.53 0.252 0.158 U 0.53 0.158 0.343 U 0.53 0.343 0.158 U 0.53 0.158
1,2,3,6,7,8-HXCDD 460 100 na 6.39 0.57 0.215 NT 0.198 U 0.57 0.198 0.124 U 0.57 0.124 0.269 U 0.57 0.269 0.124 U 0.57 0.124
1,2,3,7,8,9-HXCDD 460 100 na 7.918 0.68 0.209 NT 0.191 U 0.68 0.191 0.12 U 0.68 0.12 0.26 U 0.68 0.26 0.12 U 0.68 0.12
1,2,3,4,6,7,8-HPCDD na na na 2135 0.63 0.495 NT 13.77 J 0.63 0.248 11.63 0.63 0.254 1.436 0.63 0.146 0.82 0.63 0.174
OCDD 61000 15000 na 2768 B 6.86 0.288 NT 260.2 B J 6.86 0.355 111 B 6.86 0.201 254.7 B 6.86 0.246 116.3 B 6.86 0.262
1,2,3,7,8-PECDF 440 120 na 0.221 U 0.28 0.221 NT 0.161 U 0.28 0.161 0.107 U 0.28 0.107 0.117 U 0.28 0.117 0.113 U 0.28 0.113
2,3,4,7,8-PECDF 44 12 na 0.231 U 0.56 0.231 NT 0.168 U 0.56 0.168 0.112 U 0.56 0.112 0.122 U 0.56 0.122 0.119 U 0.56 0.119
1,2,3,4,7,8-HXCDF na na na 0.21 U 0.34 0.21 NT 0.168 U 0.34 0.168 0.13 U 0.34 0.13 0.119 U 0.34 0.119 0.11 U 0.34 0.11
1,2,3,6,7,8-HXCDF na na na 0.205 U 0.49 0.205 NT 0.164 U 0.49 0.164 0.497 X J 0.49 0.127 0.116 U 0.49 0.116 0.108 U 0.49 0.108
2,3,4,6,7,8-HXCDF na na na 0.24 U 0.47 0.24 NT 0.192 U 0.47 0.192 0.148 U 0.47 0.148 0.135 U 0.47 0.135 0.126 U 0.47 0.126
1,2,3,7,8,9-HXCDF na na na 0.241 U 0.25 0.241 NT 0.193 U 0.25 0.193 0.149 U 0.25 0.149 0.136 U 0.25 0.136 0.127 U 0.25 0.127
1,2,3,4,6,7,8-HPCDF na na na 29.22 0.33 0.139 NT 1.896 J 0.33 0.167 1.952 0.33 0.093 0.096 U 0.33 0.096 0.112 U 0.33 0.112
1,2,3,4,7,8,9-HPCDF na na na 1.229 0.5 0.179 NT 0.216 U 0.5 0.216 0.121 U 0.5 0.121 0.124 U 05 0.124 0.144 U 0.5 0.144
[OCDF 44000 12000 na 71.1 0.79 0.296 NT 8.541 J 0.79 0.347 6.303 0.79 0.245 0.317 U 0.79 0.317 0.301 U 0.79 0.301
TOTAL TCDD na na na 0.18 U 0.18 NT 0.066 U 0.066 0.124 U 0.124 0.181 U 0.181 0.187 U 0.187
TOTAL PECDD 18 45 na 0.283 U 0.283 NT 0.358 U 0.358 0.156 U 0.156 0.148 U 0.148 0.169 U 0.169
[TOTAL HXCDD 180 45 na 35.79 0.209 NT 1.478 J 0.191 0.12 U 0.12 0.26 U 0.26 0.12 U 0.12
[TOTAL HPCDD 1800 450 na 400 0.495 NT 24.69 J 0.248 19.15 0.254 3.33 0.146 1.867 0.174
[ TOTAL TCDF na na na 0.235 U 0.235 NT 0.257 U 0.257 0.139 U 0.139 0.148 U 0.148 0.183 U 0.183
[TOTAL PECDF na na na 2.207 0.221 NT 0.161 U 0.161 0.107 U 0.107 0.117 U 0.117 0.113 U 0.113
[TOTAL HXCDF 130 37 na 27.5 0.205 NT 0.164 U 0.164 1.468 0.127 0.116 U 0.116 0.108 U 0.108
[TOTAL HPCDF 1300 370 na 86.5 0.139 NT 7.273 J 0.167 6.149 0.093 0.295 0.096 0.112 U 0.112
Misc.
Total Organic Carbon (mg/kg) na na na 14000 200 1200 NT NT NT NT NT
pH na na na 7.24 J +/-0.1 | +/-0.1 NT NT NT NT NT

**Refer to legend immediately following this table for a list of definitions and tables notes.




Table 2-5
Legend

12 J Shading and black font indicate an industrial SL exceedance.

12 J Bold outline indicates a residential SL exceedance.

12 Jd Bold, underlined font indicates a background exceedance.

12 12 Shading in the MDL/MRL columns indicates the MDL exceeds a criterion.

SLs for non-Carcinogenic compounds have been recalculated to an HI of 0.1.
The pyrene SLs were used for acenaphthylene, benzo(g,h,i)perylene, and phenanthrene.
Inorganic results below background UTLs are not indicated as exceedances on the table.
SL = Screening Level (Source: ORNL Regional Screening Table, September 2008).
SL values in table are for the more conservative chromium VI.
SL values for chromium I11 are 150,000 (ind) and 12,000 (res), which were not exceeded.
Lead screening values from Technical Review Workgroup for Lead: Guidance Document (April 1999).
mg/kg = milligrams per kilogram (parts per million).
ng/kg = nanograms per kilogram (parts per trillion).
ng/kg = micrograms per kilogram (parts per billion).
NA = not applicable.
NT = analyte not tested.
Lab Q = Lab Data Qualifiers
* = Laboratory duplicate not within control limits.
B = (organics) Blank contamination. Value detected in sample and associated blank.
A (Dioxins) = B = (metals) Value <MRL and >MDL and is considered estimated.
E (metals) = Reported value is estimated because of the presence of interferences.

EMPC (Dioxins) = The ion-abundance ratio between the two characteristic PCDD/PCDF ions was outside accepted
ranges. The detected PCDD/PCDF was reported as an estimated maximum possible concentration (EMPC).

J = (organics) Value <MRL and >MDL and is considered estimated.

U = Analyte not-detected at the method reporting limit.

X = (dioxins) lon abundance ratio outside acceptable range. Value reported is EMPC.
Val Q = Validation Data Qualifiers

B = blank contamination. Value detected in sample and associated blank.

J = estimated concentration.

K = estimated concentration bias high.

L = estimated concentration bias low.

N = presumptive evidence for tentatively identified compounds using a library search.
U = analyte not detected.

UJ = estimated concentration non-detect.

UL = estimated concentration non-detect bias low.



3.0 FIELD INVESTIGATION PROGRAM

An additional field sampling event was conducted by Shaw in 2007 based on the USEPA/
VDEQ approved MWP Addendum 019 (Shaw, 2007). This investigation was performed in order
to obtain current analytical data for the sites to complete their characterization. Additional soil
and groundwater samples were needed. In addition to re-sampling the existing groundwater
wells, three new wells were installed at the combined study area in order to refine the delineation
of elevated constituents detected in previous investigations at the study area [specifically, carbon
tetrachloride (CT) and trichloroethene (TCE)]. The data was used to perform human health and
ecological risk assessments that serve as the basis for the proposed remediation for the site.
Details of the investigation are presented in Section 3.1. Samples and chemical analyses
performed in support of the investigation are presented in Table 3-1. Results from the
investigation are discussed in Section 4.0.

3.1 RFI, Shaw, 2007
3.1.1 Soil

As presented in Table 3-1, ten surface samples (50SB06A, 50SB07A, 50SB08A, 50SB09A,
50SB10A, 50SB11A, 50SB12A, 50SB13A, 50SB14A, and 50SB15A) and ten subsurface soil
samples (50SB06B, 50SB07B, 50SB08B, 50SB09B, 50SB10B, 50SB11B, 50SB12B, 50SB13B,
50SB14B, and 50SB15B) were collected for chemical analysis at SWMU 50. At SWMU 59, ten
surface soil samples (59SS06, 59SS07, 59SS08, 59SS09, 595510, 59SB02A, 59SB03A,
59SB04A, 59SB05A, and 59SB06A) and ten subsurface samples (59SB02B, 59SB02C,
59SB03B, 59SB03C, 59SB04B, 59SB04C, 59SB05B, 59SB05C, 59SB06B, and 59SB06C) were
collected for chemical analysis. The ten subsurface samples at SWMU 59 were collected from
five borings, with two samples per boring at depth. The five borings were located at five of the
ten surface soil sample locations. These samples were intended to characterize the subsurface
and to delineate the extent of elevated arsenic in surface soil. Sample locations are depicted on
Figure 3-1. As shown in Table 3-1, the soil samples were analyzed for TCL VOCs, SVOCs,
PAHSs, pesticides/PCBs, herbicides, explosives, TAL metals, and dioxins/furans. Soil
exceedances are illustrated on Figure 3-2.

3.1.2 Groundwater

Three groundwater samples (50MWO01, 50MW02, and 59MWO01) were collected for chemical
analysis from newly-installed wells at SWMU 50 and 59 (Figure 3-1). As shown in Table 3-1,
groundwater samples were analyzed for TCL VOCs, SVOCs, PAHSs, pesticides/PCBs,
herbicides, explosives, TAL metals, dioxins/furans, and perchlorate.

Boring logs and well construction diagrams for the newly-installed wells are presented in
Appendix B-1. The well purging/field water quality measurement forms for the 2007 sampling
event are included in Appendix B-2. Groundwater sample locations are illustrated on

Figure 3-1 and the exceedances are illustrated on Figure 3-2.

3.1.3 Global Positioning System Activities

Sample location coordinates and elevations were obtained for soil samples 50SB06, 50SB07,
50SB08, 50SB09, 50SB10, 50SB11, 50SB12, 50SB13, 50SB14, 50SB15, 59SS02, 59SS06,
59SS07, 59SS08, 59SS09, 59SS10, 59SB03, 59SB04, 59SB05, and 59SB06 and wells 50MWO01,
50MWO02, and 59MWO0L1 using a Trimble Geo XH Global Positioning System. The Geo XH
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system was used to obtain real-time position information with sub-meter accuracy and elevations
at 1.5 to 2 times the horizontal accuracy. Horizontal position information was recorded in the
U.S. State [Virginia (South)] Plane Coordinate System (measured in U.S. survey feet) using the
North American Datum of 1983. The vertical control was measured in feet using the National
Geodetic Vertical Datum of 1988. Position information will be entered into the Environmental
Restoration Information System database. Sample location coordinates and elevations are
presented in Appendix C.

3.1.4 Quality Assurance

The accuracy and integrity of 2007 RFI data were ensured through the implementation of
internal quality control (QC) measures in accordance with MWP Addendum 019 (Shaw, 2007),
as approved by USEPA Region |11 and the VDEQ. Quality assurance (QA) and QC activities,
including field QC, laboratory QC, data management, and data validation were integrated into
the investigation program to meet data quality objectives (DQOs) established for the RFI. The
data were evaluated for each of the DQO indicators in Appendix A-2, Table A-3 and found to
meet the pre-established goals. Qualified data did not impact the data quality of the RFI.
Complete details of the RFI QA/QC analysis and activities are presented in Appendix A-2.
Chemical data validation reports and analytical data are provided in Appendix A-3.

3.1.5 Modifications to the Sampling Plan

In some cases, modifications to the Work Plan are necessary to adjust for field conditions as they
occur during field sampling. However, no adjustments to MWP Addendum 019 (Shaw, 2007)
were necessary during sampling activities at SWMUSs 50 and 59.

Radford Army Ammunition Plant
SWMUs 50 and 59 RFI Report
3-2 Final



Table 3-1
2007 RFI Samples and Analyses

Media Sampling 1D | Depth (ft bgs) | Analytes
SWMU 50

. TCL VOCs, SVOCs, PAHSs, pesticides/PCBs, herbicides,
Surface Soil 50SBOBA 0-0.5 explosives, TAL metals, and dioxins/furans

50SBO7A 0-05 TCL \/_OCs, SVOCs, PAHs, pgstlgldes/PCBs, herbicides,
explosives, TAL metals, and dioxins/furans

50SBOSA 0-05 TCL \/_OCs, SVOCs, PAHs, pgstlgldes/PCBs, herbicides,
explosives, TAL metals, and dioxins/furans

50SB09A 0-05 TCL V_OCs, SVOCs, PAHs, pgstlgldes/PCBs, herbicides,
explosives, TAL metals, and dioxins/furans

50SB10A 0-05 TCL V_OCs, SVOCs, PAHs, pgstlgldes/PCBs, herbicides,
explosives, TAL metals, and dioxins/furans

50SB11A 0-0.5 TCL V_OCs, SVOCs, PAHS, pgstlledes/PCBs, herbicides,
explosives, TAL metals, and dioxins/furans

50SB12A 0-05 TCL V_OCs, SVOCs, PAHS, pgstlledes/PCBs, herbicides,
explosives, TAL metals, and dioxins/furans

50SB13A 0-05 TCL V_OCS, SVOCs, PAHS, pe_stlgldes/PCBs, herbicides,
explosives, TAL metals, and dioxins/furans

50SB14A 0-05 TCL V_OCS, SVOCs, PAHS, pe_stlgldes/PCBs, herbicides,
explosives, TAL metals, and dioxins/furans

50SB15A 0-0.5 TCL V_OCs, SVOCs, PAHS, pgstlledes/PCBs, herbicides,
explosives, TAL metals, and dioxins/furans

. TCL VOCs, SVOCs, PAHs, pesticides/PCBs, herbicides,
Subsurface Soil 5058068 4-6 explosives, TAL metals, and dioxins/furans

50SBO7B 4-6 TCL V_OCs, SVOCs, PAHs, pgstlgldes/PCBs, herbicides,
explosives, TAL metals, and dioxins/furans

50SBOSR 4-6 TCL V_OCs, SVOCs, PAHS, pgstlledes/PCBs, herbicides,
explosives, TAL metals, and dioxins/furans

50SBO9B 4-6 TCL V_OCs, SVOCs, PAHS, pgstlledes/PCBs, herbicides,
explosives, TAL metals, and dioxins/furans

50SB10B 4-6 TCL V_OCS, SVOCs, PAHS, pe_stlgldes/PCBs, herbicides,
explosives, TAL metals, and dioxins/furans

50SB11B 4-6 TCL V_OCS, SVOCs, PAHS, pe_stlgldes/PCBs, herbicides,
explosives, TAL metals, and dioxins/furans

50SB12B 4-6 TCL VOCs, SVOCs, PAHS, pesticides/PCBs, herbicides,
explosives, TAL metals, and dioxins/furans

50SB13B 4-6 TCL \/_OCs, SVOCs, PAHs, pgstlgldes/PCBs, herbicides,
explosives, TAL metals, and dioxins/furans

50SB14B 4-6 TCL V_OCs, SVOCs, PAHs, pgstlg:ldes/PCBs, herbicides,
explosives, TAL metals, and dioxins/furans

50SB15B 4-6 TCL VOCs, SVOCs, PAHs, pesticides/PCBs, herbicides,
explosives, TAL metals, and dioxins/furans

TCL VOCs, SVOCs, PAHSs, pesticides/PCBs, herbicides,

Groundwater 50MW01 na explosives, TAL metals, dioxins/furans, and perchlorate
50MW02 na TCL VOCs, SVOCs, PAHs, pesticides/PCBs, herbicides,
explosives, TAL metals, dioxins/furans, and perchlorate
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Table 3-1, Continued
2007 RFI Samples and Analyses

Media Sampling 1D | Depth (ft bgs) | Analytes
SWMU 59

. TCL VOCs, SVOCs, PAHSs, pesticides/PCBs, herbicides,
Surface Soil 595506 0-0.5 explosives, TAL metals, and dioxins/furans

595507 0-05 TCL VOCs, SVOCs, PAHS, pesticides/PCBs, herbicides,
explosives, TAL metals, and dioxins/furans

595508 0-05 TCL \/_OCs, SVOCs, PAHs, pgstlgldes/PCBs, herbicides,
explosives, TAL metals, and dioxins/furans

595509 0-05 TCL V_OCs, SVOCs, PAHs, pgstlgldes/PCBs, herbicides,
explosives, TAL metals, and dioxins/furans

595510 0-05 TCL V_OCs, SVOCs, PAHs, pgstlgldes/PCBs, herbicides,
explosives, TAL metals, and dioxins/furans

59SB02A 0-0.5 TCL V_OCs, SVOCs, PAHS, pgstlledes/PCBs, herbicides,
explosives, TAL metals, and dioxins/furans

59SB03A 0-05 TCL V_OCs, SVOCs, PAHS, pgstlledes/PCBs, herbicides,
explosives, TAL metals, and dioxins/furans

59SBO4A 0-05 TCL V_OCS, SVOCs, PAHS, pe_stlgldes/PCBs, herbicides,
explosives, TAL metals, and dioxins/furans

59SBOSA 0-05 TCL V_OCS, SVOCs, PAHS, pe_stlgldes/PCBs, herbicides,
explosives, TAL metals, and dioxins/furans

59SBOGA 0-0.5 TCL V_OCs, SVOCs, PAHS, pgstlledes/PCBs, herbicides,
explosives, TAL metals, and dioxins/furans

. TCL VOCs, SVOCs, PAHs, pesticides/PCBs, herbicides,
Subsurface Soil 5958028 4-6 explosives, TAL metals, and dioxins/furans

59SB02C 8-10 TCL V_OCs, SVOCs, PAHs, pgstlgldes/PCBs, herbicides,
explosives, TAL metals, and dioxins/furans

59SB03B 4-6 TCL V_OCs, SVOCs, PAHS, pgstlledes/PCBs, herbicides,
explosives, TAL metals, and dioxins/furans

59SB03C 8-10 TCL V_OCs, SVOCs, PAHS, pgstlledes/PCBs, herbicides,
explosives, TAL metals, and dioxins/furans

59SB04B 4-6 TCL V_OCS, SVOCs, PAHS, pe_stlgldes/PCBs, herbicides,
explosives, TAL metals, and dioxins/furans

59SB04C 8-10 TCL V_OCS, SVOCs, PAHS, pe_stlgldes/PCBs, herbicides,
explosives, TAL metals, and dioxins/furans

59SBO5B 4-6 TCL VOCs, SVOCs, PAHS, pesticides/PCBs, herbicides,
explosives, TAL metals, and dioxins/furans

59SBO5C 8-10 TCL \/_OCs, SVOCs, PAHs, pgstlgldes/PCBs, herbicides,
explosives, TAL metals, and dioxins/furans

59SB06B 4-6 TCL V_OCs, SVOCs, PAHs, pgstlg:ldes/PCBs, herbicides,
explosives, TAL metals, and dioxins/furans

59SB06C 8-10 TCL VOCs, SVOCs, PAHS, pesticides/PCBs, herbicides,
explosives, TAL metals, and dioxins/furans

TCL VOCs, SVOCs, PAHs, pesticides/PCBs, herbicides,

Groundwater 59MWOL na explosives, TAL metals, dioxins/furans, and perchlorate

Refer to Appendix A-1, Table A-1 for the preparation and analytical methodologies used.
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FIGURE 3-1
2007 Sample Locations
at SWMU 50 and SWMU 59
Radford Army Ammunition Plant,
Radford, VA

ArcGIS File Path: C:\Radford MMA\GIS_Documents\Pro,




)
<3
<1
o
I
o
=)
ke]
5
S
k4
S
@
4]
o
2

5
€
]
(%]
=5
o
=
O]
I
o)
o
re}
2
=
=
%]
N
o)
=
o
<
P
o
=
e
o
)
el
o
e}
2
=
=
[}
]
@

3
«
=
-
3]
ol
9
o
2]
2]
c
@
S
=
3]
<)
o
2]
Q
<
=
=
B
o
S
I
o
=
O

ArcGIS File Path:

50SB08
50SB12,

50SL1

50SB07

50SB09
50SB04

50SB11

50SB10

50SL2
50SB13)

59SB02
1595504,

)

595S07{

50SS01\ 5958041

595508
59SS10;
'50SB15,

50SB05
50SB14

59SB03

.59MW01,

595503

59S5S2]

59SB05
595509
59SB01.

(59SS05,

59SB06

Soil and Groundwater Results
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FIGURE 3-2

Groundwater and Soil Results
at SWMU 50 and SWMU 59
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Radford, VA




4.0 NATURE AND EXTENT OF CONTAMINATION

The following sections provide a discussion of the site conditions and the nature and extent of
chemicals found in site media at SWMUs 50 and 59. The 2007 RFI sampling locations are
illustrated on Figure 3-1. A summary of the results from the samples are portrayed on

Figure 3-2. The distribution and concentrations of chemicals and parameter groups (i.e., VOCs,
SVOCs, etc.) are evaluated for source locations, migration pathways, and potential hotspots.

Soil Screening. Chemical results from soil samples are compared to adjusted ORNL Regional
industrial SLs (i-SLs) and residential soil SLs (r-SLs) (USEPA, 2008), as well as facility-wide
background inorganic concentrations (1T, 2001), and other regulatory criteria. 1-SLs and r-SLs
were adjusted downward to a hazard index (HI) of 0.1 for non-carcinogenic compounds to
ensure that chemicals with additive effects are not prematurely eliminated during screening.

Current (September 2008) SL screening values and background 95 percent upper tolerance limits
for analytes detected in soil at SWMU 50 and SWMU 59 are respectively presented for
comparison in Tables 4-1 and 4-2. Analytical results for inorganic compounds in soil are
indicated in the tables and figures as exceedances when they exceed both the background value
and a screening value. Eliminating SL exceedances in soil that are below the background value
allows site-specific constituents to be more clearly indicated in the tables and figures.

Groundwater Screening. Groundwater sampling results are compared to the 2006 Edition of the
Drinking Water Standards and Health Advisories (i.e., MCLs and secondary MCLs) (USEPA,
2006) and adjusted tw-SLs (USEPA, 2008). Analytes detected in SWMU 50 and SWMU 59
groundwater samples are presented and summarized for comparison against screening criteria in
Table 4-3. Soil and groundwater results from the 2007 RFI are presented in Section 4.1.

4.1 RFI, Shaw, 2007
4.1.1 Soil Analytical Results

At SWMU 50, ten surface soil samples (50SB0O6A, 50SB07A, 50SB08A, 50SB09A, 50SB10A,
50SB11A, 50SB12A, 50SB13A, 50SB14A, and 50SB15A) and ten subsurface soil samples
(50BSB06B, 50SB07B, 50SB08B, 50SB09B, 50SB10B, 50SB11B, 50SB12B, 50SB13B,
50SB14B, 50SB15B) were collected and analyzed for TCL VOCs, SVOCs, PAHS,
pesticides/PCBs, herbicides, explosives, TAL metals, and dioxins/furans. Detected results are
presented in Table 4-1. At SWMU 59, ten surface soil samples (59SS06, 59SS07, 59SS08,
59SS09, 59SS10, 59SB02A, 59SB03A, 59SB04A, 59SB05A, and 59SB06A) and ten subsurface
soil samples (59SB02B, 59SB02C, 59SB03B, 59SB03C, 59SB04B, 59SB04C, 59SB05B,
59SB05C, 59SB06B, and 59SB06C) were collected and analyzed for TCL VOCs, SVOCs,
PAHSs, pesticides/PCBs, herbicides, explosives, TAL metals, and dioxins/furans. At SWMU 50,
two PAHSs, one PCB, three metals, and seven dioxins/furans were found above their SLs. At
SWMU 59, one PAH, one PCB, one metal, and five dioxins/furans were detected at
concentrations higher than their SLs.

VOCs. VOCs were detected in the SWMU 50 and SWMU 59 samples. However, all
concentrations were below the adjusted i-SLs and r-SLs. The VOCs detected in SWMU 50 soil
were acetone and m- & p-Xylene in two samples. Acetone was also detected in three SWMU 59
soil samples.

Radford Army Ammunition Plant
SWMUs 50 and 59 RFI Report
4-1 Final



Table 4-1

Analytes Detected in SWMU 50 Soil Samples - 2007 RFI

Page 1 of 3
Sample 1D 50SBO6A 50SB06B 50SBO7A 50SB07B 50SBOSA 50SB08B 50SBO9A
Analyte Sample Date 7/23/07 7/23/07 7/23/07 7/23/07 7/23/07 7/23/07 7/23/07
Sample Depth 0-0.5 46 0-0.5 4-6 0-0.5 4-6 0-0.5

ist | rs. | Background Result | LabQ [valQ] MDL | MRL Result | LabQ  |[VvalQ] MDL MRL Result | LabQ  [valQ] MDL | MRL Result | LabQ [VvalQ] MDL | MRL Result | LabQ [VvalQ] MDL | MRL Result | LabQ | VvalQ] MDL MRL Result | LabQ | VvalQ] MDL MRL
\VOCs (ug/kg)
Acetone | 61000000] 6100000 | na [ 49 | U [Ui| 25 | 49 10 | U W] 55 110 90 | U W 4 | 90 97 [ u Jw]| 4 | 97 | 745 | 3] 31 | 61 | 95 [ u Juw| 48 95 73 [ u Juw]| 3 73
m- & p-Xylene | 20000000] 1600000 | na ] 98 | U | | 29 | 98 22 | U | | 66 22 18 | U | | 54 | 18 19 U | 58 | 19 | 12 U | 37 | 12 | 19 U | 57 19 15 U | 44 15
PAHSs (ug/kg)
Benz(a)anthracene 2100 150 na 59 U 15 59 180 U UL| 45 180 137 | J | L 75 300 90 U 22 90 60 U 15 60 410 U 100 410 63 U 16 63
Benzo(a)pyrene 210 15 na 59 u 15 59 180 u UL| 45 180 150 J L 75 300 90 u 22 90 60 u 15 60 410 u 100 410 63 u 16 63
Benzo(b)fluoranthene 2100 150 na 59 u 15 59 180 u UL| 45 180 152 J L 75 300 90 u 22 90 60 u 15 60 410 u 100 410 63 u 16 63
Benzo(g,h.i)perylene 3100000 | 230000 na 59 u 15 59 180 u UL| 45 180 300 U uL| s 300 90 u 22 90 60 u 15 60 410 u 100 410 63 u 16 63
Benzo(K)fluoranthene 21000 1500 na 59 u 15 59 180 u UL| 45 180 98.9 J L 75 300 90 u 22 90 60 u 15 60 410 u 100 410 63 u 16 63
Chrysene 210000 | 15000 na 59 u 15 59 180 u UL| 45 180 119 J L 75 300 90 u 22 90 60 u 15 60 410 u 100 410 63 u 16 63
Indeno(1,2,3-cd)pyrene 2100 150 na 59 U 15 59 180 U UL | 45 180 84.1 J L 75 300 90 U 22 90 60 U 15 60 410 U 100 410 63 U 16 63
SVOCs (ug/kg)
2,4-Dinitrotoluene 120000 | 12000 na 190 U 37 190 1400 U UL | 280 1400 331 J L | 150 750 280 u 56 280 63 J J 37 190 1000 u 210 1000 200 U 39 200
Dimethylphthalate na na na 370 u 93 370 2800 u UL [ 700 2800 1500 u UL | 370 1500 560 u 140 560 716 93 370 2100 u 520 2100 390 u 98 390
Di-n-butylphthalate 6200000 | 610000 na 129 J J 93 370 2800 UL | 700 2800 1500 U UL | 370 1500 560 U 140 560 777 93 370 1270 J 520 2100 390 U 98 390
Pesticides (ug/kg) None detected
PCBs (mg/kg)
PCB-1254 | o074 | 0022 | na [ 0018 | U | | 0.0092 | 0.018 0.323 ] 007 0.14 1.48 ] 019 | 038 0027 | U | | 0014 [ 0027 | 0019 | U | | 0.0096 | 0019 | 0.343 ] 0065 | 013 002 | U | | 0.0098 | 0.02
Explosives (mg/kg)
2,4,6-Trinitrotoluene 79 19 na 0.24 u 0.048 | 0.24 0.0923 J J [ 0046 | 023 0.22 u 0.043 | 0.22 0.25 u 0.049 | 0.25 0.24 u 0.049 | 0.24 0.22 u 0.043 | 0.22 0.23 u 0.047 | 0.23
2,4-Dinitrotoluene 120 12 na 0.24 u 0.048 | 0.24 0.23 u 0.046 | 0.23 0.888 0.043 | 0.22 0.25 u 0.049 | 0.25 0.101 J J | 0049 | 024 0.0779 J J | 0043 | 022 0.23 u 0.047 | 0.23
2,6-Dinitrotoluene 62 6.1 na 0.24 U 0.085 | 0.24 0.23 U 0.082 | 0.23 0.22 U 0.077 | 0.22 0.25 U 0.088 | 0.25 0.24 U 0.087 | 0.24 0.22 U 0.077 | 0.22 0.23 U 0.083 | 0.23
Herbicides (ug/kg)
Dicamba | 1800000 | 180000 | na | 74 | U \ | 56 | 74 11 \ U \ | 84 11 75 | U \ | 56 | 75 11 | U | 82 | 11 | 77 | U | | 57 [ 77 | 0 | U | | 78 10 79 | U | | 59 7.9
Metals (mg/kg)
Aluminum 99000 7700 40041 15300 J 12 11 11400 J 18 16 11800 J 12 11 3100 J 18 16 18400 J 12 11 11900 J 17 15 17900 J 13 12
Antimony 41 3.1 na 11 J L | 028 3.2 043 u UL | 043 48 14 J L 03 34 043 u UL | 043 48 14 J L 03 34 11 J L 04 45 11 J L | 031 35
Arsenic 1600 390 15.8 6.9 J | o021 0.43 3.7 J | 031 0.65 35 J | 022 0.45 15 J | 031 0.64 5.7 J | 022 0.45 11.2 J | 029 0.6 74 J | 023 0.47
Barium 19000000 | 1500000 209 95 J | 027 11 39.8 J 04 16 92.7 J | 028 11 12 J J 04 16 123 J | 028 11 61.6 J | 038 15 79.9 J | 029 12
Beryllium 200000 | 16000 1.02 0.72 0.054 | 0.27 0.45 0.081 04 0.6 0.057 | 0.28 0.13 J J | 008 04 0.9 0.056 | 0.28 0.61 0.076 | 0.38 0.58 0.058 | 0.29
Calcium na na na 4050 J 3.1 270 187000 J 81 4000 13400 J 3.2 280 230000 J 80 4000 1290 J 3.2 280 193000 J 76 3800 1340 J 33 290
Chromium 1400 280 65.3 37 J | 0048 | 054 165 J | 0073 | o081 116 J | 0051 | 057 425 J | o072 0.8 334 J | 005 0.56 29.8 J | 0068 | 076 29.9 J | 0053 | 058
Cobalt 30000 2300 723 10.9 J | 0.054 2.7 34 J J | o.081 4 76 J | 0.057 28 13 J J | o008 4 17.1 J | 0.056 28 44 J | 0.076 38 10.3 J | 0.058 2.9
Copper 4100 310 535 122 0.048 13 85.6 0.073 2 56.4 0.051 14 8.6 0.072 2 12.9 0.05 14 216 0.068 19 8.9 0.053 15
Iron 72000 5500 50962 20300 J | 064 5.4 9930 J | o097 8.1 20700 J | o068 5.7 3060 J | 096 8 22700 J | os7 5.6 23900 J | o091 76 21900 J 0.7 5.8
Lead 800 400 26.8 19.9 J | o1 5.4 234 J | o016 8.1 178 J | o1 5.7 16.6 J | 01s 8 18.9 J | o1 5.6 69.2 J | o015 76 17.7 J | 012 5.8
Magnesium na na na 2990 J 0.4 270 2150 J 0.6 400 2420 J | 042 280 966 J | 059 400 2030 J | o041 280 1820 J | 056 380 1160 J | 043 290
Manganese 2300 180 2543 776 J | 054 8 179 J | 0.048 12 518 J | o057 85 25.1 J | 0.048 12 1130 J | 056 8.4 172 J | 0.045 11 1180 J | o058 8.8
Mercury 2.8 0.67 0.13 0.057 J J | 0.006 | 0.084 0.11 J J [ 0011 | 014 0.15 0.006 | 0.086 0.012 J J [ 0011 | 014 0.052 J J | 0007 | 0.089 0.12 0.009 | 0.12 0.1 0.007 | 0.092
Nickel 2000 160 62.8 9.7 J | 0.054 2.1 304 J | o.081 3.2 50.1 J | 0.057 23 15.9 J | o008 3.2 12 J | 0.056 2.2 2238 J | 0.076 3 8.9 J | 0.058 23
Potassium na na na 1170 J 54 540 523 J B 8.1 810 654 B 5.7 570 307 J B 8 800 1620 J 5.6 560 590 J B 76 760 759 B 5.8 580
Selenium 510 39 na 5.8 J | o011 54 16 u UL| 16 32 48 J J | o011 5.7 32 u UL| 32 40 6.5 J | o011 5.6 15 u UL| 15 30 6.8 J | 012 5.8
Silver 510 39 na 0.048 u 0.048 | 0.54 0.076 J J | 0073 | o081 0.17 J J | 0051 | 057 0.072 u 0.072 08 0.05 u 0.05 0.56 0.069 J J | 0068 | 076 0.053 u 0.053 | 0.8
Sodium na na na 44 u 44 540 152 J B 67 810 54.8 J B 47 570 180 J B 66 800 46 u 46 560 138 J B 62 760 52.7 J B 48 580
[\Vanadium 720 55 108 40.6 J | 0.032 2.7 16.7 J | 0.048 4 29 J | 0.034 238 6.4 J | 0.048 4 48.9 J | 0.034 28 138 J | 0.045 38 46.1 J | 0.035 2.9
Zinc 31000 2300 202 62 J | o007 1.1 44.1 J 0.1 1.6 78.8 J | 0.074 1.1 5 J 0.1 1.6 77.1 J | 0.073 1.1 334 J | 0.098 15 33.6 J | 0.076 12
Dioxins/Furans (ng/kg)
2,3,7,8-TCDF 130 37 na 0.599 A B NA NA 3.81 NA NA 7.79 NA NA 0.37 A B NA NA 0.302 A EMPC | ) NA NA 11 A J NA NA 0.267 A B NA NA
2,3,7,8-TCDD 18 4.5 na 0.454 A J NA NA 0.314 AEMPC | ] NA NA 0.563 A J NA NA 0.265 u 0.265 | 0.265 0.321 u 0321 | 0321 0.351 A EMPC | ) NA NA 0.13 A J NA NA
1,2,3,7,8-PECDD na na na 5.88 NA NA 2.1 A J NA NA 6.68 NA NA 0.798 u 0.798 | 0.798 2.22 A J NA NA 0.794 A J NA NA 0.411 A J NA NA
1,2,34,7,8-HXCDD 460 100 na 13.8 NA NA 5.35 A J NA NA 14.6 NA NA 0.798 u 0.798 | 0.798 6.02 NA NA 137 A J NA NA 0.712 A J NA NA
1,2,3,6,7,8-HXCDD 460 100 na 122 NA NA 24 NA NA 48.7 NA NA 0.798 u 0.798 | 0.798 55.6 NA NA 4.95 A J NA NA 1.87 A J NA NA
1,2,3,7,8,9-HXCDD 460 100 na 412 | \ NA NA 151 NA NA 387 NA NA 0.798 u 0.798 | 0.798 214 NA NA 3.9 A J NA NA 176 A J NA NA
1,2,3,4,6,7,8-HPCDD na na na 4610 | E | J NA NA 889 NA NA 1580 NA NA 145 NA NA 1850 NA NA 205 NA NA 84.9 NA NA
OCDD 61000 15000 na 50200 E J NA NA 7920 E J NA NA 16200 E J NA NA 472 NA NA 19500 E J NA NA 2150 NA NA 4740 E J NA NA
1,2,3,7,8-PECDF 440 120 na 1.76 A J NA NA 153 A J NA NA 4.08 A J NA NA 0.798 u 0.798 | 0.798 0.615 A EMPC | ) NA NA 0.487 A J NA NA 0.0999 A J NA NA
2,3,4,7,8-PECDF 44 12 na 2.73 A J NA NA 3.48 A J NA NA 9.63 NA NA 0.798 u 0.798 | 0.798 1.35 A J NA NA 1.36 A J NA NA 0.187 A B NA NA
1,2,34,7,8-HXCDF na na na 15.3 NA NA 147 A J NA NA 37 NA NA 0.399 A J NA NA 121 NA NA 455 A J NA NA 0.658 A J NA NA
1,2,3,6,7,8-HXCDF na na na 74 NA NA 5.43 NA NA 16.6 NA NA 0.798 u 0.798 | 0.798 6.12 NA NA 1.97 A J NA NA 0.365 A EMPC | ) NA NA
2,3,4,6,7,8-HXCDF na na na 12.8 A J NA NA 6.97 NA NA 15.3 NA NA 0.798 u 0.798 | 0.798 9.24 NA NA 1.63 A J NA NA 0.463 A J NA NA
1,2,3,7,8,9-HXCDF na na na 2.79 NA NA 173 A J NA NA 4.27 A J NA NA 0.798 u 0.798 | 0.798 271 A J NA NA 0.819 A J NA NA 0.543 u 0.543 | 0543
1,2,34,6,7,8-HPCDF na na na 519 NA NA 212 NA NA 385 NA NA 2.87 A B NA NA 280 NA NA 433 NA NA 141 NA NA
1,2,34,7,8,9-HPCDF na na na 29.7 NA NA 10.3 NA NA 219 NA NA 0.798 u 0.798 | 0.798 232 NA NA 2.68 A J NA NA 0.615 A J NA NA
OCDF 44000 12000 na 2090 NA NA 716 NA NA 1160 NA NA 11.8 A B NA NA 1150 NA NA 155 NA NA 40.4 NA NA
TOTAL TCDD na na na 0.454 NA NA 0.971 A EMPC | ] NA NA 3.41 A EMPC | ] NA NA 0.182 NA NA 0.97 A EMPC | J NA NA 158 A EMPC | ) NA NA 0.413 NA NA
TOTAL PECDD 18 45 na 16.9 AQ,EMPC ] NA NA 6.35 AQ,EMPC ] NA NA 17.8 AQ,EMPC ] NA NA 0.798 u 0.798 | 0.798 10.6 NA NA 271 NA NA 1.68 NA NA
TOTAL HXCDD 180 45 na 404 NA NA 110 NA NA 256 NA NA 1.19 NA NA 200 NA NA 263 A EMPC | ) NA NA 125 A EMPC | ) NA NA
TOTAL HPCDD 1800 450 na 7350 NA NA 1420 NA NA 2540 NA NA 287 NA NA 3580 NA NA 329 NA NA 152 NA NA
TOTAL TCDF na na na 242 | | NA NA 252 | AEMPC | NA NA 562 | AEMPC | NA NA 0.779 A EMPC | B NA NA 193 | AEMPC | J NA NA 7.55 A EMPC | J NA NA 0.901 A EMPC | J NA NA
TOTAL PECDF na na na 482 | | NA NA 42 | AEMPC | J NA NA 109 | AQ,EMPC | J NA NA 0.207 AEMPC | B NA NA 152 | A,EMPC | J NA NA 11.7 NA NA 2.44 AEMPC | J NA NA
TOTAL HXCDF 130 37 na 518 NA NA 224 NA NA 415 NA NA 211 AEMPC | ) NA NA 206 NA NA 46.7 NA NA 10.8 AEMPC | ) NA NA
TOTAL HPCDF 1300 370 na 2040 AEMPC ] NA NA 731 NA NA 1140 NA NA 78 NA NA 1160 AEMPC NA NA 148 | AEMPC | NA NA 35.1 NA NA




Table 4-1
Analytes Detected in SWMU 50 Soil Samples - 2007 RFI

Page 2 of 3
Sample 1D 50SB09B S0SB10A 50SB10B S0SBL1A 50SB11B S0SB12A 50SB12B
Analyte Sample Date 7123107 7/23/07 7123107 7123107 7123107 7123107 7123107
Sample Depth| 4-6 0-0.5 4-6 0-0.5 4-6 0-0.5 4-6

ist | rs. | Background Result | LabQ  |[valQ] MDL MRL Result | LabQ [VvalQ] MDL | MRL Result | LabQ [VvalQ] MDL | MRL Result | LabQ [VvalQ] MDL | MRL Result | LabQ|valQ[ MDL [ MRL Result | LabQ [VvalQ] MDL | MRL Result | LabQ | VvalQ] MDL MRL
\VOCs (ug/kg)
Acetone | 62000000 ] 6100000 | na [ 99 | U [ 50 9 | 55 | U [ W] 27 | 55 60 | U [W] 3 [ 60 55 | U [ W] 28 | 55 49 fulw]| 25 | 4 | 63 | U [ W] 3 [ 63 101 | [ 3| 38 76
m- & p-Xylene ] 20000000 1600000 | na | 20 | U | | 59 20 | 11 | u | | 33 [ 1 12 | u | | 36 | 12 11 | u | | 33 [ 1 9.9 | U | | 3 | 99 13 | u | | 38 | 13 5.8 | J | K| 17 15
PAHSs (ug/kg)
Benz(a)anthracene 2100 150 na 85 [y} 21 85 56 [y} 14 56 68 [y} uL | 17 68 57 [y} 14 57 61 [y} 15 61 61 [y} 15 61 78 [y} UL| 20 78
Benzo(a)pyrene 210 15 na 85 U 21 85 56 U 14 56 68 U uL| 17 68 57 u 14 57 61 u 15 61 61 u 15 61 78 U UL| 20 78
Benzo(b)fluoranthene 2100 150 na 85 U 21 85 56 U 14 56 68 U uL| 17 68 57 U 14 57 61 U 15 61 61 U 15 61 78 U uL| 20 78
Benzo(g,h,i)perylene 3100000 | 230000 na 85 u 21 85 56 u 14 56 68 u uL | 17 68 57 u 14 57 61 u 15 61 61 u 15 61 78 u uL| 20 78
Benzo(K)fluoranthene 21000 1500 na 85 u 21 85 56 u 14 56 68 u uL| 17 68 57 u 14 57 61 u 15 61 61 u 15 61 78 u uL| 20 78
Chrysene 210000 | 15000 na 85 u 21 85 56 u 14 56 68 u uL| 17 68 57 u 14 57 61 u 15 61 61 u 15 61 78 u uL| 20 78
Indeno(1,2,3-cd)pyrene 2100 150 na 85 U 21 85 56 U 14 56 68 U uL | 17 68 57 U 14 57 61 U 15 61 61 U 15 61 78 U UL | 20 78
SVOCs (ug/kg)
2,4-Dinitrotoluene 120000 | 12000 na 54 J J 53 270 170 U 35 170 220 U UL | 43 220 180 U 35 180 190 U 38 190 770 U 150 770 1200 U UL | 240 1200
Dimethylphthalate na na na 530 u 130 530 350 u 87 350 430 u UL | 110 430 350 u 88 350 380 u 95 380 1500 u 380 1500 2400 UL | 600 2400
Di-n-butylphthalate 6200000 | 610000 na 355 J 130 530 350 U 87 350 430 U UL | 110 430 350 U 88 350 380 U 95 380 1500 U 380 1500 3540 L 600 2400
Pesticides (ug/kg) None detected
PCBs (mg/kg)
PCB-1254 | o074 [ 0022 | na [ 0706 ] 013 027 | 00104 | J [ 3 | 0009 | 0018 002 | U | | 0011 | 0.022 0018 | U | | 0.0089 | 0.018 0019 | U | | 0.0096 | 0019 | 0019 | U | | 0.0097 | 0.019 0.939 ] 012 0.24
Explosives (mg/kg)
2,4,6-Trinitrotoluene 79 19 na 0.24 U 0.047 | 0.24 0.25 U 0.05 0.25 0.23 U 0.047 | 0.23 0.23 U 0.047 | 0.23 0.24 U 0.047 | 0.24 0.23 U 0.047 | 0.23 0.24 U 0.048 | 0.24
2,4-Dinitrotoluene 120 12 na 0.24 u 0.047 | 0.24 0.25 u 0.05 0.25 0.23 u 0.047 | 0.23 0.23 u 0.047 | 0.23 0.24 u 0.047 | 0.24 0.23 u 0.047 | 0.23 0.645 0.048 | 0.24
2,6-Dinitrotoluene 62 6.1 na 0.24 U 0.084 | 0.24 0.25 U 0.088 | 0.25 0.23 U 0.083 | 0.23 0.23 U 0.083 | 0.23 0.24 U 0.084 | 0.24 0.23 U 0.083 | 0.23 0.179 J J | 0085 | 024
Herbicides (ug/kg)
Dicamba | 1800000 | 180000 | na | 11 | U | | 8 11 | 71 ] u | | 53 | 71 139 | | J | 65 | 86 72 | u | | 54 | 72 77 | U] | 58 [ 77 | 77 | u | | 58 | 77 9.8 | U | | 74 9.8
Metals (mg/kg)
Aluminum 99000 7700 40041 6700 J 17 15 6590 J 12 10 31000 J 14 13 13300 J 12 11 15000 J 13 11 18100 J 12 11 8010 J 16 14
Antimony 41 3.1 na 0.41 u UL | 041 4.6 0.33 J L | o028 31 25 J L | 034 3.8 1 J L | o028 3.2 0.75 J L 0.3 34 13 J L 0.3 33 0.38 u UL | 038 43
Arsenic 1600 390 15.8 2.3 J 0.3 0.61 2.3 J 0.2 0.42 16 J 0.25 0.51 19 J 0.21 0.42 33 J 0.22 0.46 6.2 J 0.22 0.45 6 J 0.28 0.58
Barium 19000000 | 1500000 209 28 J 0.38 15 94.4 J 0.26 10 434 J 0.32 13 68.7 J 0.26 11 42.5 J 0.29 11 109 J 0.28 11 53 J 0.36 14
Beryllium 200000 | 16000 1.02 0.2 J J | 0077 | 038 0.57 0.052 | 0.26 0.61 0.064 | 0.32 0.47 0.053 | 0.26 0.22 J | 3| 0057 | 029 0.85 0.056 | 0.28 0.44 0.072 | 0.36
Calcium na na na 237000 J 77 3800 563 J 3 260 332 J 3.6 320 706 J 3 260 523 J 3.3 290 855 J 3.2 280 188000 J 72 3600
Chromium 1400 280 65.3 21.7 J | 0069 | 077 122 J | 0047 | 052 25 J | 0058 | 064 16 J | 0047 | 053 22.4 J | 0052 | 057 346 J 0.05 0.56 333 J | 0065 | 072
Cobalt 30000 2300 72.3 14 J J | 0077 3.8 4.8 J | 0052 2.6 3.7 J | 0.064 3.2 3.4 J | 0053 2.6 9.8 J | 0057 2.9 14.5 J | 0.056 2.8 3.3 J J | 0072 3.6
Copper 4100 310 53.5 28.8 0.069 19 4 0.047 13 13.8 0.058 16 75 0.047 13 6.7 0.052 14 11.4 0.05 14 415 0.065 18
Iron 72000 5500 50962 3060 J 0.92 7.7 7510 J 0.63 5.2 47200 J 9 64 17500 J 0.63 5.3 16200 J 0.69 5.7 23400 J 0.67 5.6 7500 J 0.87 7.2
Lead 800 400 26.8 56.5 J | o015 7.7 132 J 0.1 5.2 117 J 0.13 6.4 9.3 J 0.11 5.3 226 J 0.11 5.7 14.9 J 0.11 5.6 115 J | o1 7.2
Magnesium na na na 1820 J 0.57 380 312 J 0.39 260 778 J 0.47 320 651 J 0.39 260 514 J 0.42 290 1710 J 0.41 280 2680 J 0.54 360
Manganese 2300 180 2543 83.9 J | 0.046 12 933 J 0.52 7.9 107 J | 0038 | 096 175 J | 0032 | 079 697 J 0.57 8.6 785 J 0.56 8.4 107 J | 0043 11
Mercury 2.8 0.67 0.13 0.031 J J | 0009 | 012 0.048 J J | 0006 | 0.081 0.15 0.007 | 0.099 0.057 J J | 0006 | 008 0.12 0.007 | 0.09 0.07 J J | 0007 | 0.089 0.22 0.009 | 0.12
Nickel 2000 160 62.8 10.4 J | 0077 3.1 4.1 J | 0052 2.1 10.8 J | 0.064 2.6 6.1 J | 0053 2.1 5.6 J | 0057 2.3 11.2 J | 0.056 2.2 16.9 J | 0072 2.9
Potassium na na na 372 J B 7.7 770 292 J B 5.2 520 924 B 6.4 640 587 B 5.3 530 564 J | B 5.7 570 1280 J 5.6 560 1820 J 7.2 720
Selenium 510 39 na 30 u uL| 30 38 25 J B 0.1 5.2 135 J 0.13 6.4 5.6 J 0.11 5.3 5.3 J | 0.11 5.7 7.4 J 0.11 5.6 14 u uL| 14 36
Silver 510 39 na 0.069 u 0.069 | 0.77 0.047 u 0.047 | 0.52 0.058 u 0.058 | 0.64 0.047 u 0.047 | 0.53 0.052 u 0.052 | 0.7 0.05 u 0.05 0.56 0.065 u 0.065 | 0.72
Sodium na na na 198 J B 63 770 84.4 J B 43 520 53 u 53 640 58 J B 43 530 718 J 47 570 46 u 46 560 928 J B 60 720
\Vanadium 720 55 108 6.8 J | 0.046 3.8 17.2 J | 0031 2.6 84.2 J | 0.038 3.2 375 J | 0032 2.6 36.4 J | 0034 2.9 49.1 J | 0033 2.8 122 J | 0043 3.6
Zinc 31000 2300 202 18.2 J 0.1 15 17 J | 0.068 1 335 J | 0.083 1.3 26 J | 0.069 1.1 20.1 J | 0074 1.1 80.7 J | 0072 1.1 26.9 J | 0.094 1.4
Dioxins/Furans (ng/kg)
2,3,7,8-TCDF 130 37 na 5.49 NA NA 0.483 A EMPC | B NA NA 0.244 A B NA NA 0.216 A B NA NA 0.141 A B NA NA 0.291 A B NA NA 2 NA NA
2,3,7,8-TCDD 18 4.5 na 0.248 A EMPC | J NA NA 0.166 u 0.166 | 0.166 0.187 u 0.187 | 0.187 0.139 u 0.139 | 0.139 0.148 u 0.148 | 0.148 0.159 u 0.159 | 0.159 0.505 A J NA NA
1,2,3,7,8-PECDD na na na 1.22 A J NA NA 0.353 A J NA NA 0.609 u 0.609 | 0.609 0.346 A J NA NA 0.502 u 0.502 | 0.502 1.85 A J NA NA 2.56 A J NA NA
1,2,3,4,7,8-HXCDD 460 100 na 2.79 A J NA NA 0.512 A EMPC | NA NA 0.609 u 0.609 | 0.609 0.478 A J NA NA 0.693 u 0.693 | 0.693 5.48 A J NA NA 5.34 A J NA NA
1,2,3,6,7,8-HXCDD 460 100 na 11.2 NA NA 1.02 A J NA NA 0.3 A EMPC | 1 NA NA 0.659 A J NA NA 0.705 u 0.705 | 0.705 54.9 NA NA 24.9 NA NA
1,2,3,7,8,9-HXCDD 460 100 na 7.89 A J NA NA 1.09 A J NA NA 0.293 A EMPC | ] NA NA 0.76 A J NA NA 0.715 u 0.715 | 0.715 182 NA NA 15.4 NA NA
1,2,3,4,6,7,8-HPCDD na na na 541 NA NA 52.7 NA NA 64.4 NA NA 162 NA NA 35.4 NA NA 2350 E J NA NA 957 NA NA
oCDD 61000 15000 na 5540 NA NA 3810 NA NA 10900 E J NA NA 23800 E J NA NA 6300 E | NA NA 28300 E J NA NA 8430 E J NA NA
1,2,3,7,8-PECDF 440 120 na 2 A J NA NA 0.173 A J NA NA 0.609 u 0.609 | 0.609 0.122 A EMPC | ] NA NA 0.502 u 0.502 | 0.502 0.428 A J NA NA 1.35 A J NA NA
2,3,4,7,8-PECDF 44 12 na 4.76 AQ J NA NA 0.232 A B NA NA 0.107 A EMPC | B NA NA 0.146 A EMPC | B NA NA 0.502 u 0.502 | 0.502 0.721 A J NA NA 8.49 NA NA
1,2,3,4,7,8-HXCDF na na na 129 NA NA 0.324 A J NA NA 12 A J NA NA 0.435 A J NA NA 0.914 Al NA NA 6.87 NA NA 46 NA NA
1,2,3,6,7,8-HXCDF na na na 5.72 A J NA NA 0.12 A J NA NA 0.21 A J NA NA 0.167 A J NA NA 0183 L,EMP NA NA 4.41 A J NA NA 10.6 NA NA
2,3,4,6,7,8-HXCDF na na na 5.25 A J NA NA 0.183 A J NA NA 0.609 u 0.609 | 0.609 0.181 A EMPC | ] NA NA 0.502 u 0.502 | 0.502 6.16 NA NA 10.6 NA NA
1,2,3,7,8,9-HXCDF na na na 1.48 A J NA NA 0.51 u 0.51 0.51 0.609 u 0.609 | 0.609 0.486 u 0.486 | 0.486 0.502 u 0.502 | 0.502 0.777 A J NA NA 5.74 A J NA NA
1,2,3,4,6,7,8-HPCDF na na na 124 NA NA 2.44 A B NA NA 4.48 A B NA NA 1.86 A B NA NA 4.01 A B NA NA 317 NA NA 196 NA NA
1,2,3,4,7,89-HPCDF na na na 7.15 A J NA NA 0.51 u 0.51 0.51 0.609 u 0.609 | 0.609 0.486 u 0.486 | 0.486 0.502 u 0.502 | 0.502 18.2 NA NA 185 NA NA
OCDF 44000 12000 na 416 NA NA 6.53 A B NA NA 4.89 A B NA NA 3.06 A B NA NA 3.35 A B NA NA 1220 NA NA 628 NA NA
TOTAL TCDD na na na 0.626 NA NA 0.838 NA NA 0.187 u 0.187 | 0.187 0.371 A EMPC | NA NA 0.148 U 0.148 | 0.148 0.159 U 0.159 | 0.159 10 A, EMPC | ] NA NA
TOTAL PECDD 18 4.5 na 4.52 Q J NA NA 2.04 NA NA 0.609 u 0.609 | 0.609 0.87 A EMPC | NA NA 0.502 u 0502 | 0.502 6.43 A EMPC ] NA NA 8.86 A EMPC ] NA NA
TOTAL HXCDD 180 45 na 58.8 A EMPC  J NA NA 9.86 A EMPC | NA NA 2.35 A EMPC | NA NA 7.23 A EMPC | NA NA 1.56 NA NA 190 NA NA 113 NA NA
TOTAL HPCDD 1800 450 na 864 NA NA 110 A EMPC | NA NA 140 NA NA 363 A EMPC | NA NA 82 NA NA 3670 NA NA 1520 NA NA
TOTAL TCDF na na na 275 | AEMPC | J NA NA 2.49 A EMPC | ] NA NA 0.244 NA NA 0.604 AEMPC B NA NA 0.141 B NA NA 182 | AJEMPC | J NA NA 202 | AEMPC | J NA NA
TOTAL PECDF na na na 402 | AQ EMPC | J NA NA 2.05 NA NA 0.478 AEMPC | NA NA 0.882 AEMPC | NA NA 0147 | ,EMF B NA NA 221 | AJEMPC | J NA NA 68 | A EMPC | ] NA NA
TOTAL HXCDF 130 37 na 129 NA NA 2.64 NA NA 2.53 A EMPC | NA NA 1.77 NA NA 173 | EMP J NA NA 238 NA NA 261 NA NA
TOTAL HPCDF 1300 370 na 376 NA NA 6.17 NA NA 5.45 NA NA 3.06 B NA NA 435 | EMP B NA NA 1140 A EMPC ] NA NA 630 A EMPC ] NA NA




Table 4-1
Analytes Detected in SWMU 50 Soil Samples - 2007 RFI
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Sample 1D S0SB13A 50SB13B S0SBL4A 50SB14B S0SB15A 50SB15B
Analyte Sample Date 7123107 7123107 7123107 7123107 7123107 7123107
Sample Depth 0-05 4-6 0-05 4-6 0-05 4-6

ist | rs. | Background Result | LabQ [VvalQ] MDL | MRL Result | LabQ [VvalQ] MDL | MRL Result | LabQ [VvalQ] MDL | MRL Result | LabQ [VvalQ] MDL | MRL Result | LabQ [valQ] MDL | MRL Result | LabQ[valQ[ MDL [ MRL
\VOCs (ug/kg)
Acetone | 62000000 ] 6100000 | na [ 58 [ u Juw]| 29 | 58 | 80 [ u Juw]| 4 | 8 | 68 [ u Juw]| 34 | e | 63 [ u Juw]| 32 | 6 | 52 [ u Jw]| 2 | 5 | 79 U w]| 3 | 79
m- & p-Xylene ] 20000000 1600000 | na | 12 U | 35 | 12 | 16 U | 17 [ 16 | 14 U | 41 | 14 | 13 U | 38 | 13 | 10 U | 31 | 10 | 16 | U | | 17 | 16
PAHSs (ug/kg)
Benz(a)anthracene 2100 150 na 60 | U | 15 60 81 [y} 20 81 58 [y} 14 58 64 [y} 16 64 61 [y} 15 61 62 [y} 16 62
Benzo(a)pyrene 210 15 na 18.7 J J 15 60 81 U 20 81 58 U 14 58 64 U 16 64 61 u 15 61 62 u 16 62
Benzo(b)fluoranthene 2100 150 na 20.2 J J 15 60 81 U 20 81 58 U 14 58 64 U 16 64 61 U 15 61 62 U 16 62
Benzo(g,h,i)perylene 3100000 | 230000 na 16.9 J J 15 60 245 J J 20 81 58 u 14 58 64 u 16 64 61 u 15 61 62 u 16 62
Benzo(K)fluoranthene 21000 1500 na 16 J J 15 60 81 u 20 81 58 u 14 58 64 u 16 64 61 u 15 61 62 u 16 62
Chrysene 210000 | 15000 na 15.8 J J 15 60 81 u 20 81 58 u uL| 14 58 64 u 16 64 61 u 15 61 62 u 16 62
Indeno(1,2,3-cd)pyrene 2100 150 na 19.1 J J 15 60 21 J J 20 81 58 U 14 58 64 U 16 64 61 U 15 61 62 U 16 62
SVOCs (ug/kg)
2,4-Dinitrotoluene 120000 | 12000 na 190 U 37 190 250 U 51 250 180 U 36 180 200 U 40 200 190 U 38 190 190 U 39 190
Dimethylphthalate na na na 370 u 94 370 510 u 130 510 360 u 90 360 400 u 100 400 380 u 9% 380 390 u 97 390
Di-n-butylphthalate 6200000 | 610000 na 370 U 94 370 366 J J 130 510 229 J J 90 360 400 U 100 400 380 U 96 380 390 U 97 390
Pesticides (ug/kg) None detected
PCBs (mg/kg)
PCB-1254 | o074 | 0022 | na [ 00126 | J [ J 00095 | 0019 [ 00283 | | J J 0013 [ 0025 | 0018 | U | | 0009 [ 0018 | 002 | U | | 001 | 002 | 0019 | U | | 0.0095 | 0019 | 0019 | U | | 0.0096 | 0.019
Explosives (mg/kg)
2,4,6-Trinitrotoluene 79 19 na 0.23 U 0.046 | 0.23 0.24 U 0.048 | 0.24 0.25 U 0.05 0.25 0.24 U 0.048 | 0.24 0.25 U 0.049 | 0.25 0.24 U 0.049 | 0.24
2,4-Dinitrotoluene 120 12 na 0.23 u 0.046 | 0.23 0.24 u 0.048 | 0.24 0.134 J J | 005 0.25 0.24 u 0.048 | 0.24 0.25 u 0.049 | 0.25 0.24 u 0.049 | 0.24
2,6-Dinitrotoluene 62 6.1 na 0.23 U 0.081 | 0.23 0.24 U 0.085 | 0.24 0.25 U 0.089 | 0.25 0.24 U 0.085 | 0.24 0.25 U 0.088 | 0.25 0.24 U 0.087 | 0.24
Herbicides (ug/kg)
Dicamba | 1800000 | 180000 | na [ 76 | U | | 57 | 76 | 0 | U | | 77 [ 10 | 73 | U | | 55 [ 73 | 8 [ U | 6 [ 8 | 76 | U | | 57 [ 76 | 78 [ U] | 58 | 78
Metals (mg/kg)
Aluminum 99000 7700 40041 18800 J 12 11 10500 J 17 15 11300 J 12 11 26800 J 13 12 14600 J 13 11 23500 J 13 12
Antimony 41 3.1 na 13 J L | 029 33 18 J L 0.4 45 1 J L | 029 33 15 J L | 032 3.6 12 J L 0.3 34 1 J | L | o031 35
Arsenic 1600 390 15.8 25 J | o021 0.44 13.1 J | 029 0.6 41 J | 022 0.44 18 J | 024 0.48 18 J | 022 0.46 19 J | 023 0.47
Barium 19000000 | 1500000 209 75.9 J | o027 11 68.4 J | o038 15 74.1 J | o028 11 415 J 0.3 12 33.9 J | 029 11 101 J | 029 12
Beryllium 200000 | 16000 1.02 0.75 0.055 | 0.27 0.74 0.075 | 0.38 0.35 0.055 | 0.28 0.5 0.06 0.3 0.7 0.057 | 0.29 0.59 0.059 | 0.29
Calcium na na na 12900 J 3.1 270 129000 J 75 3800 1390 J 3.2 280 844 J 3.4 300 512 J 3.3 290 25.4 R 3.3 290
Chromium 1400 280 65.3 235 J | 0049 | 055 513 J 11 7.5 26.6 J | 005 0.55 323 J | 0054 0.6 14.4 J | 0052 | 057 275 J | 0053 | 059
Cobalt 30000 2300 72.3 8.3 J | 0055 2.7 6.1 | | J | 0075 3.8 8.2 J | 0055 2.8 3.3 J | 006 3 4.1 J | 0057 2.9 44.9 J | 0.059 2.9
Copper 4100 310 53.5 21.2 0.049 14 438 14 19 6.2 0.05 14 122 0.054 15 115 0.052 14 10 0.053 15
Iron 72000 5500 50962 25000 J | 066 5.5 16300 J 0.9 75 18300 J | 066 5.5 30500 J | 072 6 19500 J | 069 5.7 22400 J 0.7 5.9
Lead 800 400 26.8 17.4 J | o1l 5.5 128 J | o015 75 17.8 J | o1l 5.5 11.1 J | 012 6 6.6 J | o1l 5.7 7.3 J | 012 5.9
Magnesium na na na 8820 J | o041 270 1550 J | 056 380 933 J | 041 280 863 J | 045 300 607 J | 042 290 820 J | 043 290
Manganese 2300 180 2543 496 J | 055 8.2 199 J | 0.045 11 888 J | 055 8.3 46.8 J | 0036 | o091 62.8 J | 0034 | 086 1440 J | 059 8.8
Mercury 2.8 0.67 0.13 0.18 0.006 | 0.087 0.15 0.009 | 0.12 0.22 0.006 | 0.081 0.22 0.007 | 0.088 0.051 J J | 0007 | 0.088 0.059 J | J | 0007 | 0092
Nickel 2000 160 62.8 13.6 J | 0055 2.2 160 J | o075 3 4.7 J | 0055 2.2 8.4 J | 006 2.4 9.3 J | 0057 2.3 10.6 J | 0.059 2.3
Potassium na na na 1140 J 5.5 550 1360 J 75 750 511 J B 5.5 550 935 B 6 600 649 B 5.7 570 814 B 5.9 590
Selenium 510 39 na 5.6 J | o1l 5.5 0.15 u UL | 015 75 5.7 J | o1 5.5 10.1 J | 012 6 6.6 J | o1 5.7 7 J | 012 5.9
Silver 510 39 na 0.049 u 0.049 | 0.55 0.068 u 0.068 | 0.75 0.05 u 0.05 0.55 0.054 u 0.054 0.6 0.052 u 0.052 | 0.7 0.053 u 0.053 | 0.59
Sodium na na na 100 J B 45 550 594 J B 62 750 75.1 J B 46 550 50.6 J B 50 600 47 u 47 570 48.8 J | B 48 590
\Vanadium 720 55 108 373 J | 0033 2.7 217 J | 0045 3.8 38.9 J | 0033 2.8 7738 J | 0.036 3 42.2 J | 0034 2.9 311 J | 0035 2.9
Zinc 31000 2300 202 40 J | 0071 1.1 33.1 J | 0.098 15 17.7 J | 0072 1.1 23.4 J | 0.079 1.2 19.4 J | 0075 1.1 26.1 J | 0.076 1.2
Dioxins/Furans (ng/kg)
2,3,7,8-TCDF 130 37 na 0.394 A B NA NA 0.762 A B NA NA 0.393 U 0.393 | 0.393 0.41 A EMPC | ] NA NA 0.239 A J NA NA 0.274 Al NA NA
2,3,7,8-TCDD 18 4.5 na 0.175 u 0.175 | 0.175 0.435 u 0.435 | 0.435 0.497 u 0.497 | 0.497 0.679 u 0.679 | 0.679 0.192 u 0192 | 0192 0.203 u 0.203 | 0.203
1,2,3,7,8-PECDD na na na 0.279 A EMPC | NA NA 1.08 A EMPC | ] NA NA 0.575 u 0.575 | 0575 0.834 u 0.834 | 0.834 0.554 u 0.554 | 0.554 0.539 u 0.539 | 0.539
1,2,3,4,7,8-HXCDD 460 100 na 0.457 A J NA NA 1.07 A EMPC | NA NA 0.89 A EMPC | NA NA 0.816 u 0.816 | 0.816 0.202 A EMPC | NA NA 0.539 U 0.539 | 0.539
1,2,3,6,7,8-HXCDD 460 100 na 14 A J NA NA 2.65 A J | 0695 | 0.695 3.38 A J NA NA 0.83 U 0.83 0.83 0.334 A EMPC | NA NA 0.539 u 0539 | 0.539
1,2,3,7,8,9-HXCDD 460 100 na 155 A J NA NA 1.81 A J NA NA 172 A J NA NA 0.842 u 0.842 | 0.842 0.357 A EMPC | ] NA NA 0.539 u 0539 | 0.539
1,2,3,4,6,7,8-HPCDD na na na 97.4 NA NA 66.8 NA NA 159 NA NA 125 NA NA 58.1 NA NA 33.6 NA NA
oCDD 61000 15000 na 5960 E J NA NA 999 NA NA 9060 E J NA NA 2660 NA NA 11400 E J NA NA 4630 E | J NA NA
1,2,3,7,8-PECDF 440 120 na 0.586 u 0.586 | 0.586 1.99 A EMPC | NA NA 0.387 A J NA NA 0.599 u 0.599 | 0.599 0.554 u 0.554 | 0.554 0.539 u 0.539 | 0539
2,3,4,7,8-PECDF 44 12 na 0.199 A B NA NA 8.02 NA NA 0.357 A J NA NA 0.599 u 0.599 | 0.599 0.554 u 0.554 | 0.554 0.539 u 0.539 | 0539
1,2,3,4,7,8-HXCDF na na na 0.57 A J NA NA 120 NA NA 1.16 A J NA NA 0.669 u 0.669 | 0.669 0.554 u 0.554 | 0.554 0.539 u 0.539 | 0.539
1,2,3,6,7,8-HXCDF na na na 0.368 A J NA NA 18.2 NA NA 0.743 A J NA NA 0.63 u 0.63 0.63 0.554 u 0.554 | 0.554 0.539 u 0.539 | 0.539
2,3,4,6,7,8-HXCDF na na na 0.443 A J NA NA 6.61 A J NA NA 0.865 A J NA NA 0.665 u 0.665 | 0.665 0.554 u 0.554 | 0.554 0.539 u 0.539 | 0.539
1,2,3,7,8,9-HXCDF na na na 0.586 u 0.586 | 0.586 2.09 A J NA NA 0.682 u 0.682 | 0.682 0.774 u 0.774 | 0.774 0.554 u 0.554 | 0.554 0.539 u 0.539 | 0.539
1,2,3,4,6,7,8-HPCDF na na na 9.77 NA NA 559 NA NA 20.6 NA NA 1.56 A B NA NA 1.01 A B NA NA 0.891 A B NA NA
1,2,3,4,7,89-HPCDF na na na 0.588 A J NA NA 11.1 NA NA 111 A J NA NA 1.02 u 1.02 1.02 0.554 u 0.554 | 0.554 0.539 u 0.539 | 0.539
OCDF 44000 12000 na 232 NA NA 1110 NA NA 55 NA NA 2.8 A B NA NA 17 A B NA NA 1.28 Al B NA NA
TOTAL TCDD na na na 0.175 U 0175 | 0.175 4.22 A, EMPC | ] NA NA 0.497 U 0.497 | 0.497 1.24 NA NA 0.192 U 0192 | 0.192 0.203 U 0.203 | 0.203
TOTAL PECDD 18 4.5 na 0.788 A EMPC | NA NA 10.2 A EMPC ] NA NA 0.575 U 0575 | 0575 0.834 u 0.834 | 0.834 0.554 u 0.554 | 0.554 0.539 U 0539 | 0.539
TOTAL HXCDD 180 45 na 13.1 NA NA 276 A EMPC | J NA NA 16.7 A EMPC | NA NA 5.32 NA NA 3.11 A EMPC | ) NA NA 0.63 NA NA
TOTAL HPCDD 1800 450 na 201 NA NA 125 NA NA 294 NA NA 35.1 NA NA 134 NA NA 717 NA NA
TOTAL TCDF na na na 157 A EMPC | ] NA NA 15.1 A EMPC | ] NA NA 0.393 u 0.393 | 0.393 0.41 A EMPC | ] NA NA 0.516 NA NA 0.403 NA NA
TOTAL PECDF na na na 2.98 AEMPC | NA NA 62.7 A, EMPC | ] NA NA 456 NA NA 0.599 U 0599 | 0.599 0.554 U 0.554 | 0.554 0.539 U 0539 | 0.539
TOTAL HXCDF 130 37 na 8.92 NA NA 250 A EMPC ] NA NA 17.4 NA NA 0.774 u 0.774 | 0.774 0.554 u 0.554 | 0.554 0.345 NA NA
TOTAL HPCDF 1300 370 na 255 NA NA 621 NA NA 55.3 NA NA 1.56 B NA NA 1.55 B NA NA 0.891 B NA NA

**Refer to legend immediately following this table for a list of definitions and tables notes.



Table 4-1
Legend

12 J Shading and black font indicate an industrial SL exceedance.

12 J Bold outline indicates a residential SL exceedance.

12 Jd Bold, underlined font indicates a background exceedance.

12 12 Shading in the MDL/MRL columns indicates the MDL exceeds a criterion.

SLs for non-Carcinogenic compounds have been recalculated to an HI of 0.1.
The pyrene SLs were used for acenaphthylene, benzo(g,h,i)perylene, and phenanthrene.
Inorganic results below background UTLs are not indicated as exceedances on the table.
SL = Screening Level (Source: ORNL Regional Screening Table, September 2008).
SL values in table are for the more conservative chromium VI.
SL values for chromium I11 are 150,000 (ind) and 12,000 (res), which were not exceeded.
Lead screening values from Technical Review Workgroup for Lead: Guidance Document (April 1999).
mg/kg = milligrams per kilogram (parts per million).
ng/kg = nanograms per kilogram (parts per trillion).
ng/kg = micrograms per kilogram (parts per billion).
NA = not applicable.
NT = analyte not tested.
Lab Q = Lab Data Qualifiers
* = Laboratory duplicate not within control limits.
B = (organics) Blank contamination. Value detected in sample and associated blank.
A (Dioxins) = B = (metals) Value <MRL and >MDL and is considered estimated.
E (metals) = Reported value is estimated because of the presence of interferences.

EMPC (Dioxins) = The ion-abundance ratio between the two characteristic PCDD/PCDF ions was outside accepted
ranges. The detected PCDD/PCDF was reported as an estimated maximum possible concentration (EMPC).

J = (organics) Value <MRL and >MDL and is considered estimated.

U = Analyte not-detected at the method reporting limit.

X = (dioxins) lon abundance ratio outside acceptable range. Value reported is EMPC.
Val Q = Validation Data Qualifiers

B = blank contamination. Value detected in sample and associated blank.

J = estimated concentration.

K = estimated concentration bias high.

L = estimated concentration bias low.

N = presumptive evidence for tentatively identified compounds using a library search.
U = analyte not detected.

UJ = estimated concentration non-detect.

UL = estimated concentration non-detect bias low.
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Analytes Detected in SWMU 59 Soil Samples - 2007 RFI
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Sample ID 59SB02A 59SB02B 59SB02C 59SB03A 59SB03B 59SB03C 59SB04A
Analyte Sample Date| 7/25/07 7/25/07 7/25/07 7124/07 7124/07 7124/07 7/25/07
Sample Depth 0-0.5 4-6 8-10 0-0.5 4-6 8-10 0-0.5
ist | rst ]Background Result | LabQ |VvalQ] MDL | MRL Result | LabQ |VvalQ] MDL | MRL Result | LabQ |VvalQ] MDL | MRL Result | LabQ |VvalQ| MDL MRL Result | LabQ |VvalQ] MDL | MRL Result | LabQ |VvalQ| MDL MRL Result | LabQ |VvalQ] MDL | MRL

\VOCs (ug/kg)

Acetone | 61000000 6100000 | na | 56 | U [ W] 28 | 56 52 [ U W] 26 | 52 61 U [w] 31 | 6 | 65 | U [ W] 33 65 59 [ U W] 29 | 59 57 U W] 29 57 57 | U W] 29 | 57
PAHSs (ug/kg)

1-Methylnaphthalene 99000 22000 na 290 U uJ 44 290 320 U uJ 48 320 310 U uJ 47 310 290 U uJ 43 290 330 U uJ 49 330 320 U uJ 47 320 300 U uJ 45 300
2-Methylnaphthalene 410000 31000 na 290 U 44 290 320 U 48 320 310 U 47 310 290 U 43 290 330 U 49 330 320 U 47 320 300 U 45 300
Benz(a)anthracene 2100 150 na 58 U 15 58 64 U 16 64 63 U 16 63 25.5 J J 14 57 66 U 16 66 63 U 16 63 60 U 15 60
Benzo(a)pyrene 210 15 na 58 U 15 58 64 U 16 64 63 U 16 63 23.9 J J 14 57 66 U 16 66 63 U 16 63 60 U 15 60
Benzo(b)fluoranthene 2100 150 na 16.6 J J 15 58 64 U 16 64 63 U 16 63 30.9 J J 14 57 66 U 16 66 63 U 16 63 60 U 15 60
Benzo(g,h,i)perylene 3100000 | 230000 na 58 u 15 58 64 u 16 64 63 U 16 63 151 J J 14 57 66 U 16 66 63 U 16 63 60 U 15 60
Benzo(k)fluoranthene 21000 1500 na 58 U 15 58 64 U 16 64 63 U 16 63 21.8 J J 14 57 66 U 16 66 63 U 16 63 60 U 15 60
Chrysene 210000 15000 na 19.4 J J 15 58 64 U uJ 16 64 63 U uJ 16 63 37 J J 14 57 66 U uJ 16 66 63 U uJ 16 63 60 U uJ 15 60
Fluoranthene 2200000 | 230000 na 290 U 51 290 320 U 56 320 310 U 55 310 51.1 J J 50 290 330 U 58 330 320 U 55 320 300 U 53 300
Indeno(1,2,3-cd)pyrene 2100 150 na 58 U 15 58 64 U 16 64 63 u 16 63 15.9 J J 14 57 66 U 16 66 63 U 16 63 60 U 15 60
Naphthalene 20000 3900 na 290 U 44 290 320 U 48 320 310 U 47 310 290 U 43 290 330 U 49 330 320 U 47 320 300 U 45 300
Phenanthrene 3100000 | 230000 na 290 u 44 290 320 u 48 320 310 u 47 310 53 J J 43 290 330 u 49 330 320 u 47 320 300 u 45 300
Pyrene 1700000 | 170000 na 290 U 51 290 320 U 56 320 310 U 55 310 290 U 50 290 330 U 58 330 320 U 55 320 300 U 53 300
SVOCs (ug/kg) None detected

Pesticides (ug/kg)

4,4'-DDD 7200 2000 na 3.7 U 0.74 3.7 4 U 0.8 4 4 U 0.8 4 35 U 0.7 35 4.2 U 0.83 4.2 4 U 0.8 4 3.8 U 0.75 3.8
Dieldrin 110 30 na 1.8 U 0.41 1.8 2 U 0.44 2 2 U 0.44 2 1.8 U 0.39 1.8 2.1 U 0.46 2.1 2 U 0.44 2 1.9 U 0.41 1.9
Endosulfan sulfate na na na 3.7 U 12 3.7 4 U 13 4 4 U 13 4 35 U 12 35 4.2 U 14 4.2 4 U 13 4 3.8 U 12 3.8
Heptachlor epoxide 190 53 na 1.8 U 0.37 1.8 2 U 0.4 2 2 U 0.4 2 1.8 U 0.35 1.8 2.1 U 0.42 2.1 2 U 0.4 2 1.9 U 0.38 1.9
PCBs (mg/kg)

PCB-1254 | o074 | 0022 | ra | 0018 | u | [00092 | 0018 002 U | |00099 | 002 0019 | U | [o00097 | 0019 | oo0161 | J | J |00088 | 0018 0021 | U | | o001 | 0021 002 | U | oot 0.02 0019 | U | |00094 | 0019
Explosives (mg/kg) None detected

Herbicides (ug/kg) None detected

Metals (mg/kg)

IAluminum 99000 7700 40041 7210 J 1.2 11 22900 J 13 12 19800 J 13 12 10400 J 1.2 11 27300 J 14 12 24200 J 13 12 17800 J 1.2 11
IAntimony 41 3.1 na 0.37 J B 0.29 313 0.76 J B 0.31 35 0.86 J B 0.32 3.6 0.74 J L 0.28 32 15 J L 0.33 3.7 1.8 J L 0.32 3.6 0.72 J B 0.29 313
/Arsenic 1600 390 15.8 5.2 J 0.21 0.44 13 J 0.23 0.47 14 J 0.23 0.48 30.3 J 0.21 0.42 43 J 0.24 0.49 11 J 0.24 0.49 1.6 J 0.22 0.44
Barium 19000000 | 1500000 209 140 J 0.27 11 45.5 J 0.29 12 38.6 J 0.3 12 181 J 0.26 11 39.7 J 0.31 12 41.6 J 0.3 12 94.7 J 0.28 11
Beryllium 200000 16000 1.02 1 0.055 0.27 0.7 B 0.059 0.29 0.71 0.06 0.3 0.59 0.053 0.26 0.54 0.062 0.31 0.48 0.061 0.3 11 0.056 0.28
Calcium na na na 192 J J 3.1 270 539 J 3.4 290 323 J 3.4 300 1420 J 3 260 138 J J 35 310 152 J J 35 300 937 J 32 280
Chromium 1400 280 65.3 11.6 J 0.049 0.55 16.8 J 0.053 0.59 17.3 J 0.054 0.6 15.6 J 0.047 0.53 17.3 J 0.055 0.62 19.6 J 0.055 0.61 28.8 J 0.05 0.56
Cobalt 30000 2300 72.3 2.9 J 0.055 2.7 3.7 J 0.059 2.9 7.8 J 0.06 3 54 J 0.053 2.6 3.2 J 0.062 3.1 2.9 J J 0.061 3 9.6 J 0.056 2.8
Copper 4100 310 53.5 10.9 J 0.049 14 121 J 0.053 15 9.7 J 0.054 15 13.2 J 0.047 13 19.1 J 0.055 15 17.3 J 0.055 15 12.8 J 0.05 14
Iron 72000 5500 50962 10800 J 0.66 55 26400 J 0.71 5.9 20000 J 0.71 6 15600 J 0.63 53 36400 J 8.6 62 36500 J 85 61 24400 J 0.67 5.6
||Lead 800 400 26.8 9.9 J 0.11 5.5 10.1 J 0.12 5.9 6.6 J 0.12 6 20.3 J 0.11 5.3 9.7 J 0.12 6.2 9.3 J 0.12 6.1 8.3 J 0.11 5.6
"Magnesium na na na 382 J 0.41 270 1010 J 0.44 290 1060 J 0.44 300 1520 J 0.39 260 972 J 0.46 310 949 J 0.45 300 1830 J 0.41 280
||Manganese 2300 180 2543 337 J 0.27 4.1 167 J 0.035 0.88 378 J 0.3 45 175 J 0.032 0.79 82.2 J 0.037 0.92 76.6 J 0.036 0.91 216 J 0.033 0.83
Mercury 2.8 0.67 0.13 0.24 0.007 0.089 0.1 0.007 0.097 0.066 J J 0.007 0.095 0.22 0.006 0.081 0.093 J J 0.008 0.1 0.029 J J 0.007 0.098 0.082 J J 0.006 0.084
Nickel 2000 160 62.8 5.3 J 0.055 2.2 9.5 J 0.059 2.4 8.6 J 0.06 2.4 8.9 J 0.053 2.1 10.6 J 0.062 25 9.6 J 0.061 24 115 J 0.056 2.2
Potassium na na na 365 J J 5.5 550 1080 J 5.9 590 948 J 6 600 757 J 5.3 530 1130 J 6.2 620 1020 J 6.1 610 935 J 5.6 560
Selenium 510 39 na 0.63 J L 0.11 5.5 0.12 U UL 0.12 5.9 0.29 J L 0.12 6 6.4 J 0.11 5.3 10.7 J 0.12 6.2 117 J 0.12 6.1 0.11 U UL 0.11 5.6
Sodium na na na 187 J B 45 550 366 J L 49 590 315 J L 49 600 43 U 43 530 51 U 51 620 50 U 50 610 370 J L 46 560
\Vanadium 720 55 108 20.5 J 0.033 2.7 63.4 J 0.035 2.9 423 J 0.036 3 25 J 0.032 2.6 56.9 J 0.037 3.1 49.5 J 0.036 3 50.6 J 0.033 2.8
Zinc 31000 2300 202 22.6 J 0.071 1.1 30.6 J 0.077 1.2 24.4 J 0.077 1.2 45.7 J 0.068 1.1 31.9 J 0.08 1.2 29.5 J 0.079 1.2 42.8 J 0.072 1.1
Dioxins/Furans (ng/kg)

2,3,7,8-TCDF 130 37 na 0.157 A EMPC| ] 0.148 0.148 0.26 A EMPC| ] 0.182 0.182 0.54 U 0.54 0.54 0.502 A J NA NA 0.29 A J NA NA 0.188 U 0.188 0.188 0.378 A J NA NA
2,3,7,8-TCDD 18 4.5 na 0.137 U 0.137 0.137 0.198 U 0.198 0.198 0.192 U 0.192 0.192 0.217 U 0.217 0.217 0.261 U 0.261 0.261 0.191 ] 0.191 0.191 0.294 U 0.294 0.294
1,2,3,7,8-PECDD na na na 0.119 A EMPC| ] 0.446 0.446 0.619 U 0.619 0.619 0.54 U 0.54 0.54 0.675 A J NA NA 0.615 U 0.615 0.615 0.234 A EMPC| ] 0.617 0.617 0.528 U 0.528 0.528
1,2,3,4,7,8-HXCDD 460 100 na 0.148 A EMPC| 0.446 0.446 0.619 U 0.619 0.619 0.54 U 0.54 0.54 1.07 A J NA NA 0.615 U 0.615 0.615 0.269 A EMPC| 0.617 0.617 0.528 U 0.528 0.528
1,2,3,6,7,8-HXCDD 460 100 na 0.31 A EMPC| ] 0.446 0.446 0.619 U 0.619 0.619 0.106 A EMPC| ] 0.54 0.54 3.07 A J NA NA 0.615 U 0.615 0.615 0.383 A J NA NA 0.558 A J NA NA
1,2,3,7,8,9-HXCDD 460 100 na 0.308 A J NA NA 0.619 U 0.619 0.619 0.54 U 0.54 0.54 2.89 A J NA NA 0.615 U 0.615 0.615 0.496 A J NA NA 0.682 A EMPC| 0.543 0.543
1,2,3,4,6,7,8-HPCDD na na na 14.8 J NA NA 9.87 J NA NA 7.82 J NA NA 91.9 NA NA 20.7 NA NA 147 NA NA 46.4 J NA NA
(OCDD 61000 15000 na 736 J NA NA 1490 J NA NA 987 J NA NA 1750 NA NA 3260 NA NA 1170 NA NA 5980 E J NA NA
1,2,3,7,8-PECDF 440 120 na 0.291 A EMPC| ] 0.446 0.446 0.619 U 0.619 0.619 0.54 U 0.54 0.54 0.152 A EMPC| ] 0.594 0.594 0.615 U 0.615 0.615 0.617 U 0.617 0.617 0.528 U 0.528 0.528
2,3,4,7,8-PECDF 44 12 na 0.282 A J NA NA 0.619 U 0.619 0.619 0.54 U 0.54 0.54 0.376 A J NA NA 0.615 U 0.615 0.615 0.101 A EMPC| J 0.617 0.617 0.528 U 0.528 0.528
1,2,3,4,7,8-HXCDF na na na 1.92 A J NA NA 0.144 A B NA NA 0.177 A B NA NA 111 A B NA NA 0.615 U 0.615 0.615 0.239 A B NA NA 0.528 U 0.528 0.528
1,2,3,6,7,8-HXCDF na na na 0.683 A B NA NA 0.619 U 0.619 0.619 0.54 U 0.54 0.54 0.616 A EMPC| 0.594 0.594 0.615 U 0.615 0.615 0.153 A EMPC| 0.617 0.617 0.528 U 0.528 0.528
2,3,4,6,7,8-HXCDF na na na 0.246 A J NA NA 0.619 U 0.619 0.619 0.54 U 0.54 0.54 0.899 A J NA NA 0.615 U 0.615 0.615 0.0913 A EMPC| ] 0.617 0.617 0.528 U 0.528 0.528
1,2,3,7,8,9-HXCDF na na na 0.121 A J NA NA 0.619 U 0.619 0.619 0.54 U 0.54 0.54 0.594 U 0.594 0.594 0.615 U 0.615 0.615 0.617 U 0.617 0.617 0.528 U 0.528 0.528
1,2,3,4,6,7,8-HPCDF na na na 3.51 A B NA NA 0.617 A B NA NA 0.984 A B NA NA 18.9 NA NA 0.963 A EMPC| ] 0.615 0.615 2.75 A B NA NA 2.19 A B NA NA
1,2,3,4,7,8,9-HPCDF na na na 0.287 A J NA NA 0.619 U 0.619 0.619 0.54 U 0.54 0.54 0.982 A J NA NA 0.615 U 0.615 0.615 0.617 U 0.617 0.617 0.528 U 0.528 0.528
OCDF 44000 12000 na 6.93 A B NA NA 13 A B NA NA 1.7 A B NA NA 50.7 NA NA 1.23 U 1.23 1.23 5.74 A B NA NA 5.17 A B NA NA
TOTAL TCDD na na na 0.137 U 0.137 0.137 0.198 U 0.198 0.198 0.192 U 0.192 0.192 0.418 NA NA 0.261 U 0.261 0.261 0.074 NA NA 0.294 U 0.294 0.294
TOTAL PECDD 18 4.5 na 0.504 NA NA 0.619 U 0.619 0.619 0.54 U 0.54 0.54 2.19 NA NA 0.615 U 0.615 0.615 0.617 U 0.617 0.617 0.714 NA NA
TOTAL HXCDD 180 45 na 291 NA NA 0.268 NA NA 0.54 U 0.54 0.54 19.4 NA NA 0.394 NA NA 1.34 NA NA 4.2 NA NA
TOTAL HPCDD 1800 450 na 43.3 NA NA 25.8 NA NA 17.8 NA NA 194 NA NA 52.9 NA NA 323 NA NA 125 NA NA
TOTAL TCDF na na na 0.225 NA NA 0.182 U 0.182 0.182 0.0669 NA NA 15 NA NA 0.29 NA NA 0.17 NA NA 0.378 NA NA
TOTAL PECDF na na na 0.877 NA NA 0.619 U 0.619 0.619 0.041 NA NA 1.67 NA NA 0.615 U 0.615 0.615 0.104 NA NA 0.528 U 0.528 0.528
TOTAL HXCDF 130 37 na 5.71 NA NA 0.235 NA NA 0.432 NA NA 16.3 NA NA 0.615 U 0.615 0.615 151 NA NA 1.02 NA NA
TOTAL HPCDF 1300 370 na 8.43 NA NA 1.23 NA NA 1.93 NA NA 62 NA NA 0.896 NA NA 6.06 NA NA 5.52 NA NA
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Sample ID 59SB04B 59SB04C 59SBOSA 59SB05B 59SB05C 59SB06A 59SB06B
Analyte Sample Date 7/25/07 7/25/07 7/25/07 7/25/07 7/25/07 7/25/07 7/25/07
Sample Depth 4-6 8-10 0-0.5 4-6 8-10 0-0.5 4-6

ist | rst. [Background Result | LabQ |ValQ| MDL MRL Result LabQ |VvalQ| MDL MRL Result LabQ [valQ| MDL MRL Result LabQ [ValQ| MDL MRL Result 1abQ [ValQ| MDL MRL Result | LabQ|ValQ| MDL MRL Result | LabQ|valQ| MDL MRL
\VOCs (ug/kg)
Acetone ] 61000000] 6100000 | na 52 U [ W] 2 52 | 49 U W] 24 | 49 56 | U [ W] 28 | 56 59 | U [ W] 29 | 59 51,3 | J | J ] 26 | 53 463 | J [ J ] 30 59 47 [ U | | 24 47
PAHSs (ug/kg)
1-Methylnaphthalene 99000 22000 na 320 U [SA) 48 320 300 U [SA) 46 300 290 U [SA) 44 290 310 U [SA) 46 310 300 U [SA) 46 300 290 U uJ 43 290 300 U [SA) 44 300
2-MethylInaphthalene 410000 31000 na 320 U 48 320 300 U 46 300 290 U 44 290 310 U 46 310 300 U 46 300 290 U 43 290 300 U 44 300
Benz(a)anthracene 2100 150 na 64 V) 16 64 61 V) 15 61 59 V) 15 59 61 V) 15 61 61 V) 15 61 57 V) 14 57 59 U 15 59
Benzo(a)pyrene 210 15 na 64 U 16 64 61 U 15 61 59 U 15 59 61 U 15 61 61 U 15 61 57 U 14 57 59 U 15 59
Benzo(b)fluoranthene 2100 150 na 64 U 16 64 61 U 15 61 59 U 15 59 61 U 15 61 61 U 15 61 57 U 14 57 59 U 15 59
Benzo(g,h,i)perylene 3100000 | 230000 na 64 9] 16 64 61 U 15 61 59 9] 15 59 61 9] 15 61 61 9] 15 61 57 9] 14 57 59 U 15 59
Benzo(k)fluoranthene 21000 1500 na 64 U 16 64 61 U 15 61 59 U 15 59 61 U 15 61 61 U 15 61 57 U 14 57 59 U 15 59
Chrysene 210000 15000 na 64 9] uJ 16 64 61 9] uJ 15 61 59 9) uJ 15 59 61 V) Ul 15 61 61 9] uJ 15 61 57 9] uJ 14 57 59 U uJ 15 59
Fluoranthene 2200000 | 230000 na 320 U 56 320 300 U 53 300 290 U 51 290 310 U 54 310 300 U 53 300 290 U 50 290 300 U 52 300
Indeno(1,2,3-cd)pyrene 2100 150 na 64 9] 16 64 61 9] 15 61 59 9] 15 59 61 U 15 61 61 V) 15 61 57 9] 14 57 59 U 15 59
Naphthalene 20000 3900 na 320 U 48 320 300 U 46 300 290 U 44 290 310 U 46 310 300 U 46 300 290 U 43 290 300 U 44 300
Phenanthrene 3100000 | 230000 na 320 U 48 320 300 ] 46 300 290 ] 44 290 310 U 46 310 300 U 46 300 290 U 43 290 300 U 44 300
Pyrene 1700000 | 170000 na 320 U 56 320 300 U 53 300 290 U 51 290 310 U 54 310 300 U 53 300 290 U 50 290 300 U 52 300
SVOCs (ug/kg) None detected
Pesticides (ug/kg)
4,4'-DDD 7200 2000 na 4 U 0.8 4 3.9 ] 0.77 3.9 3.7 U 0.74 3.7 3.9 9] 0.78 3.9 3.8 9] 0.76 3.8 35 V) uJ 0.71 35 3.8 U 0.75 3.8
Dieldrin 110 30 na 2 U 0.44 2 1.9 U 0.42 1.9 1.9 U 0.41 1.9 2 U 0.43 2 1.9 U 0.42 1.9 18 U uJ 0.39 1.8 1.9 U 0.41 1.9
Endosulfan sulfate na na na 4 U 13 4 39 U 13 39 37 U 1.2 37 39 U 13 39 38 V] 13 3.8 35 u v 12 35 3.8 U 12 38
Heptachlor epoxide 190 53 na 2 U 0.4 2 1.9 U 0.39 1.9 1.9 U 0.37 1.9 2 U 0.39 2 1.9 U 0.38 1.9 1.8 U | UJ 0.35 18 1.9 U 0.38 1.9
PCBs (mg/kg)
PCB-1254 074 | 0022 | na 002 | U | | 0.01 002 | 0019 | U | | 0.0096 | 0.019 0019 | U | | 0.0093 | 0.019 002 | U | | 0.0098 | 0.02 0019 | U | [ 0.0095 | 0.019 0018 | U | | 00089 0018 0019 | U | 0.0094 | 0.019
Explosives (mg/kg) None detected
Herbicides (ug/kg) None detected
Metals (mg/kg)
Aluminum 99000 7700 40041 25900 J 13 12 17100 J 13 11 15500 J 1.2 11 24800 J 13 12 18600 J 1.2 11 7210 J 1.2 11 12200 J 1.2 11
Antimony 41 3.1 na 0.84 J B 0.32 3.6 0.61 J B 0.3 3.4 1 J B 0.29 3.3 11 J B 0.31 3.6 0.63 J B 03 34 0.29 u | u 0.29 3.2 0.83 J B 0.29 33
Arsenic 1600 390 15.8 1.2 J 0.23 0.48 13 J 0.22 0.46 2.4 J 0.21 0.44 1.2 J 0.23 0.48 0.97 J 0.22 0.45 2.3 J 0.21 0.43 2.7 J 0.22 0.44
Barium 19000000 | 1500000 209 43.6 J 0.3 12 44.6 J 0.29 11 88.6 J 0.27 11 38.7 J 0.3 12 31.6 J 0.28 11 178 J 0.27 11 56.4 J 0.28 11
Beryllium 200000 16000 1.02 0.66 B 0.06 0.3 0.67 B 0.057 0.29 0.6 B 0.055 0.27 0.63 B 0.059 0.3 0.61 B 0.056 0.28 13 0.054 0.27 0.45 B 0.055 0.28
Calcium na na na 530 J 3.4 300 184 J J 33 290 596 J 31 270 245 J J 3.4 300 40.7 J J 3.2 280 411 J 3.1 270 531 J 3.2 280
Chromium 1400 280 65.3 21 J 0.054 0.6 16.7 J 0.051 0.57 215 J 0.049 0.55 20 J 0.053 0.59 22.9 J 0.051 0.56 9.2 J 0.048 0.54 33 J 0.05 0.55
Cobalt 30000 2300 723 2.9 J J 0.06 3 8.2 J 0.057 2.9 7.2 J 0.055 2.7 33 J 0.059 3 6.2 J 0.056 2.8 6.6 J 0.054 27 7 J 0.055 2.8
Copper 4100 310 53.5 12.8 J 0.054 15 7.3 J 0.051 14 8.3 J 0.049 14 13.6 J 0.053 15 10.3 J 0.051 14 3.3 J 0.048 13 6.3 J 0.05 14
Iron 72000 5500 50962 37000 J 17 12 14900 J 0.69 5.7 19200 J 0.66 5.5 27800 J 0.71 5.9 14600 J 0.67 5.6 6270 J 0.65 5.4 13800 J 0.66 55
Lead 800 400 26.8 8.4 J 0.12 6 4.7 J J 0.11 5.7 9.7 J 0.11 55 7.6 J 0.12 5.9 3.8 J J 0.11 5.6 15.1 J 0.11 5.4 11.6 J 0.11 55
Magnesium na na na 806 J 0.44 300 714 J 0.42 290 609 J 0.41 270 983 J 0.44 300 648 J 0.42 280 295 J 0.4 270 563 J 0.41 280
Manganese 2300 180 2543 112 J 0.036 0.89 452 J 0.29 4.3 446 J 0.27 4.1 119 J 0.036 0.89 296 J 0.11 17 3630 J) 11 16 1320 J 0.55 8.3
Mercury 2.8 0.67 0.13 0.087 J J 0.007 0.094 0.03 J J 0.007 0.096 0.12 0.006 0.085 0.068 J J 0.007 0.097 0.039 J J 0.007 0.089 0.041 J J 0.007 0.088 0.1 0.007 0.091
Nickel 2000 160 62.8 9.6 J 0.06 2.4 8.1 J 0.057 2.3 6.8 J 0.055 2.2 9.8 J 0.059 2.4 8.1 J 0.056 2.2 5.2 J 0.054 2.2 6.1 J 0.055 2.2
Potassium na na na 1050 J 6 600 813 J 5.7 570 656 J 5.5 550 1250 J 5.9 590 718 J 5.6 560 302 J J 5.4 540 607 J 5.5 550
Selenium 510 39 na 0.12 U UL 0.12 6 0.2 J L 0.11 5.7 0.26 J L 0.11 5.5 0.12 U UL 0.12 5.9 0.19 J L 0.11 5.6 0.7 J L 0.11 54 0.39 J L 0.11 5.5
Sodium na na na 396 J L 49 600 225 J B 47 570 230 J B 45 550 383 J L 49 590 227 J B 46 560 109 J B 44 540 162 J B 46 550
Vanadium 720 55 108 74.5 J 0.036 3 274 J 0.034 2.9 47.2 J 0.033 2.7 64.9 J 0.036 3 243 J 0.034 2.8 15.1 J 0.032 2.7 34.6 J 0.033 2.8
Zinc 31000 2300 202 32.5 J 0.077 1.2 18.9 J 0.074 1.1 22.9 J 0.071 1.1 32.3 J 0.077 1.2 20 J 0.073 1.1 12.9 J 0.07 1.1 19.6 J 0.072 1.1
Dioxins/Furans (ng/kg)
2,3,7,8-TCDF 130 37 na 0.328 A J NA NA 0.272 A EMPC| J 0.23 0.23 0.243 U 0.243 0.243 0.32 A EMPC| J 0.264 0.264 0.181 A EMPC| J 0.212 0.212 0.34 A J NA NA 0.379 U 0.379 0.379
2,3,7,8-TCDD 18 4.5 na 0.22 U 0.22 0.22 0.166 A, EMPC| ] 0.231 0.231 0.24 U 0.24 0.24 0.219 U 0.219 0.219 0.199 U 0.199 0.199 0.369 U 0.369 0.369 0.532 U 0.532 0.532
1,2,3,7,8-PECDD na na na 0.515 U 0.515 0.515 0.531 U 0.531 0.531 0.548 U 0.548 0.548 0.559 U 0.559 0.559 0.525 U 0.525 0.525 0.475 U 0.475 0.475 0.637 U 0.637 0.637
1,2,3,4,7,8-HXCDD 460 100 na 0.515 9] 0.515 0.515 0.531 9] 0.531 0.531 0.235 A, EMPC| ] 0.548 0.548 0.559 V) 0.559 0.559 0.525 V) 0.525 0.525 0.475 9] 0.475 0.475 0.859 U 0.859 0.859
1,2,3,6,7,8-HXCDD 460 100 na 0.515 U 0.515 0.515 0.531 U 0.531 0.531 0.318 A J NA NA 0.559 U 0.559 0.559 0.525 U 0.525 0.525 0.475 U 0.475 0.475 0.874 U 0.874 0.874
1,2,3,7,8,9-HXCDD 460 100 na 0.233 A EMPC| ] 0.515 0.515 0.531 U 0.531 0.531 0.432 A EMPC| ] 0.548 0.548 0.559 U 0.559 0.559 0.525 U 0.525 0.525 0.475 U 0.475 0.475 0.887 U 0.887 0.887
1,2,3,4,6,7,8-HPCDD na na na 21.2 J NA NA 1.14 A B NA NA 51 NA NA 118 J NA NA 7.69 J NA NA 9.48 J NA NA 26.7 J NA NA
OCDD 61000 15000 na 2990 J NA NA 56.8 J NA NA 5350 E J NA NA 1830 J NA NA 894 J NA NA 441 J NA NA 4990 E J NA NA
1,2,3,7,8-PECDF 440 120 na 0.515 U 0.515 0.515 0.0807 A EMPC| J 0.531 0.531 0.548 U 0.548 0.548 0.559 U 0.559 0.559 0.525 U 0.525 0.525 0.475 U 0.475 0.475 0.552 U 0.552 0.552
2,3,4,7,8-PECDF 44 12 na 0.515 9] 0.515 0.515 0.531 9] 0.531 0.531 0.548 V) 0.548 0.548 0.559 9] 0.559 0.559 0.525 9] 0.525 0.525 0.475 9] 0.475 0.475 0.552 U 0.552 0.552
1,2,3,4,7,8-HXCDF na na na 0.515 U 0.515 0.515 0.159 A EMPC| B 0.531 0.531 0.423 A EMPC| B 0.548 0.548 0.137 A B NA NA 0.525 U 0.525 0.525 0.475 U 0.475 0.475 0.568 U 0.568 0.568
1,2,3,6,7,8-HXCDF na na na 0.515 9] 0.515 0.515 0.0807 A B NA NA 0.125 A B NA NA 0.559 V) 0.559 0.559 0.525 U 0.525 0.525 0.475 9] 0.475 0.475 0.552 U 0.552 0.552
2,3,4,6,7,8-HXCDF na na na 0.515 U 0.515 0.515 0.531 U 0.531 0.531 0.548 U 0.548 0.548 0.559 U 0.559 0.559 0.525 U 0.525 0.525 0.475 U 0.475 0.475 0.565 U 0.565 0.565
1,2,3,7,8,9-HXCDF na na na 0.515 9] 0.515 0.515 0.531 U 0.531 0.531 0.548 U 0.548 0.548 0.559 U 0.559 0.559 0.525 U 0.525 0.525 0.475 U 0.475 0.475 0.658 U 0.658 0.658
1,2,3,4,6,7,8-HPCDF na na na 0.389 A EMPC| B 0.515 0.515 0.593 A B NA NA 2 A B NA NA 0.723 A B NA NA 0.525 U UJ | 0.525 0.525 0.838 A B NA NA 0.845 A B NA NA
1,2,3,4,7,8,9-HPCDF na na na 0.515 9] 0.515 0.515 0.531 9] 0.531 0.531 0.548 9] 0.548 0.548 0.559 9] 0.559 0.559 0.525 9) 0.525 0.525 0.475 V) 0.475 0.475 114 U 114 114
OCDF 44000 12000 na 0.661 A EMPC| B 0.515 0.515 1.06 U [SA) 1.06 1.06 2.83 A B NA NA 112 U [SA) 1.12 112 0.963 A B NA NA 211 A B NA NA 2.69 U [SA) 2.69 2.69
[TOTAL TCDD na na na 0.515 U 0.515 0.515 0.231 U 0.231 0.231 0.24 U 0.24 0.24 0.219 U 0.219 0.219 0.199 U 0.199 0.199 0.369 U 0.369 0.369 0.532 U 0.532 0.532
[TOTAL PECDD 18 4.5 na 0.515 V) 0.515 0.515 0.531 V) 0.531 0.531 0.548 V) 0.548 0.548 0.559 V) 0.559 0.559 0.525 V) 0.525 0.525 0.475 V) 0.475 0.475 0.637 U 0.637 0.637
[TOTAL HXCDD 180 45 na 1.26 NA NA 0.531 U 0.531 0.531 2.68 NA NA 0.559 U 0.559 0.559 0.525 U 0.525 0.525 0.927 NA NA 181 NA NA
[TOTAL HPCDD 1800 450 na 61.3 NA NA 2.45 NA NA 133 NA NA 31.9 NA NA 19.3 NA NA 29.5 NA NA 53.6 NA NA
TOTAL TCDF na na na 0.328 NA NA 0.23 U 0.23 0.23 0.243 U 0.243 0.243 0.255 NA NA 0.174 NA NA 0.34 NA NA 0.379 U 0.379 0.379
[TOTAL PECDF na na na 0.515 V) 0.515 0.515 0.531 V) 0.531 0.531 0.548 V) 0.548 0.548 0.559 V) 0.559 0.559 0.525 V) 0.525 0.525 0.475 V) 0.475 0.475 0.552 U 0.552 0.552
[TOTAL HXCDF 130 37 na 0.103 NA NA 0.198 NA NA 0.316 NA NA 0.137 NA NA 0.172 NA NA 0.475 U 0.475 0.475 0.658 U 0.658 0.658
[TOTAL HPCDF 1300 370 na 0.515 U 0.515 0.515 0.807 NA NA 2 NA NA 0.985 NA NA 0.525 U 0.525 0.525 2.03 NA NA 0.845 NA NA
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Sample ID 59SB06C 595506 59SS07 595508 59SS09 595510
Analyte Sample Date| 7/25/07 7/19/07 7/19/07 7/19/07 7/19/07 7/19/07
Sample Depth 8-10 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5
isL | rst ]Background Result | LabQ |ValQ| MDL MRL Result | LabQ |VvalQ] MDL | MRL Result | LabQ |VvalQ] MDL | MRL Result | LabQ |VvalQ] MDL | MRL Result | LabQ | ValQ| MDL | MRL Result | LabQ |ValQ] MDL | MRL
\VOCs (ug/kg)
Acetone | 61000000 ] 6100000 | na 47 U W] 23 | 47 61 U [w] 31 | 6 | 66 | U [ W] 33 | 66 00 | U W] 51 10 | 120 | U [U|] 60 | 120 658 | J | J | 63 | 130
PAHSs (ug/kg)
1-Methylnaphthalene 99000 22000 na 310 U uJ 46 310 290 U 43 290 280 U 43 280 300 U 44 300 92 J J 42 280 51.4 J J 42 280
2-MethyInaphthalene 410000 31000 na 310 U 46 310 290 U 43 290 280 U 43 280 300 U 44 300 115 J J 42 280 56.4 J J 42 280
Benz(a)anthracene 2100 150 na 61 U 15 61 38.2 J J 14 58 21 J J 14 57 39.2 J J 15 59 56 U 14 56 56 V) 14 56
Benzo(a)pyrene 210 15 na 61 U 15 61 35.6 J J 14 58 19.6 J J 14 57 40 J J 15 59 56 U 14 56 56 U 14 56
Benzo(b)fluoranthene 2100 150 na 61 U 15 61 424 J J 14 58 22.6 J J 14 57 45 J J 15 59 56 U 14 56 56 U 14 56
Benzo(g,h,i)perylene 3100000 | 230000 na 61 ] 15 61 18.9 J J 14 58 57 U 14 57 235 J J 15 59 56 U 14 56 56 U 14 56
Benzo(k)fluoranthene 21000 1500 na 61 U 15 61 311 J J 14 58 18 J J 14 57 32.3 J J 15 59 56 U 14 56 56 U 14 56
Chrysene 210000 15000 na 61 u (SN 15 61 40.1 J J 14 58 22.7 J J 14 57 417 J J 15 59 56 U 14 56 56 U 14 56
Fluoranthene 2200000 | 230000 na 310 U 54 310 90.6 J J 51 290 280 U 50 280 81.7 J J 52 300 280 U 49 280 280 U 49 280
Indeno(1,2,3-cd)pyrene 2100 150 na 61 U 15 61 213 J J 14 58 57 U 14 57 26.3 J J 15 59 56 U 14 56 56 U 14 56
Naphthalene 20000 3900 na 310 U 46 310 290 U 43 290 280 U 43 280 300 U 44 300 82.2 J J 42 280 280 U 42 280
Phenanthrene 3100000 | 230000 na 310 U 46 310 67 J J 43 290 280 U 43 280 48.8 J J 44 300 65.4 J J 42 280 453 J J 42 280
Pyrene 1700000 | 170000 na 310 U 54 310 83.8 J J 51 290 280 U 50 280 74.7 J J 52 300 280 U 49 280 280 U 49 280
SVOCs (ug/kg) None detected
Pesticides (ug/kg)
4,4-DDD 7200 2000 na 3.8 u 0.75 3.8 35 u 0.71 35 35 u 0.71 35 1 J J 0.75 3.7 3.4 U 0.69 3.4 3.4 U 0.68 34
Dieldrin 110 30 na 1.9 U 0.41 1.9 18 U 0.39 18 0.75 J J 0.39 18 0.44 J J 0.41 1.9 17 U 0.38 17 17 U 0.37 17
Endosulfan sulfate na na na 3.8 U 12 3.8 35 U 12 35 35 U 12 35 3.7 U 12 3.7 7.1 11 34 2.1 J J 11 3.4
Heptachlor epoxide 190 53 na 1.9 U 0.38 1.9 0.48 J J 0.35 1.8 0.46 J J 0.35 1.8 1.9 U 0.37 1.9 1.7 U 0.34 1.7 1.7 U 0.34 1.7
PCBs (mg/kg)
PCB-1254 074 | 0022 | na 0.019 U | 0.0094 | 0.019 0.0111 J J | 00088 | 0018 | 0.021 J | 00089 | 0018 0.0247 J Joo0093 | 0019 | 0017 U | 0.0086 | 0.017 0.017 U | 0.0085 | 0.017
Explosives (mg/kg) None detected
Herbicides (ug/kg) None detected
Metals (mg/kg)
IAluminum 99000 7700 40041 12900 J 1.2 11 13100 1.2 11 12300 11 10 16200 1.2 11 4430 11 10 5020 K 11 10
/Antimony 41 3.1 na 0.87 J B 0.29 33 12 J B 0.28 3.2 0.73 J B 0.28 31 0.98 J B 03 34 0.39 J B 0.27 3.1 0.64 J B 0.27 3.1
/Arsenic 1600 390 15.8 1.9 J 0.22 0.44 2.9 0.21 0.43 2.8 0.2 0.42 44 0.22 0.45 5.6 0.2 0.41 241 J 0.2 0.41
Barium 19000000 | 1500000 209 56.6 J 0.28 11 62.8 0.27 11 67.5 0.26 10 719 0.28 11 160 0.26 10 99.7 0.26 10
Beryllium 200000 16000 1.02 0.42 B 0.055 0.28 0.61 0.053 0.27 0.63 0.052 0.26 0.63 0.056 0.28 0.85 0.051 0.26 0.85 0.051 0.26
Calcium na na na 545 J 3.1 280 2550 3 270 2270 3 260 1100 3.2 280 718 2.9 260 730 J 2.9 260
Chromium 1400 280 65.3 25.9 J 0.05 0.55 21.1 0.048 0.53 143 0.047 0.52 18.8 0.051 0.56 7.5 0.046 0.51 9.5 J 0.046 0.51
Cobalt 30000 2300 72.3 75 J 0.055 2.8 5.1 0.053 2.7 5.5 0.052 2.6 5 0.056 2.8 4.8 0.051 2.6 3.6 J 0.051 2.6
Copper 4100 310 53.5 6.6 J 0.05 14 7.5 0.048 13 7.7 0.047 13 10.5 0.051 14 15.3 0.046 13 10.6 0.046 13
Iron 72000 5500 50962 13700 J 0.66 55 18500 0.64 53 15000 0.62 5.2 19700 0.67 5.6 6660 0.61 51 9530 J 0.61 51
||Lead 800 400 26.8 10.6 J 0.11 5.5 17 K 0.11 5.3 17.3 K 0.1 5.2 17.1 K 0.11 5.6 5.9 K 0.1 5.1 9.2 J 0.1 5.1
||Magr|esium na na na 503 J 0.41 280 1910 0.39 270 1640 0.38 260 1230 0.42 280 410 0.38 260 334 J 0.38 260
"Manganese 2300 180 2543 943 J 0.55 83 367 0.16 4 473 0.16 3.9 276 0.17 4.2 104 0.031 0.77 414 J 0.15 3.8
Mercury 2.8 0.67 0.13 0.12 0.006 0.084 0.047 J B 0.006 0.082 0.027 J B 0.007 0.091 0.068 J J 0.006 0.081 0.4 0.006 0.086 0.34 0.006 0.083
Nickel 2000 160 62.8 6 J 0.055 2.2 5.8 0.053 2.1 6.2 0.052 2.1 7.7 0.056 2.2 8.5 0.051 2 6.6 J 0.051 2
Potassium na na na 586 J 55 550 693 B 5.3 530 735 B 5.2 520 1070 5.6 560 441 J B 5.1 510 431 J B 5.1 510
Selenium 510 39 na 0.38 J L 0.11 5.5 6.3 K 0.11 5.3 5 J K 0.1 5.2 7 K 0.11 5.6 2.7 J B 0.1 5.1 4.8 J K 0.1 5.1
Sodium na na na 195 J B 46 550 76.5 J B 44 530 74.5 J B 43 520 56.8 J B 46 560 42 U 42 510 69.8 J B 42 510
Vanadium 720 55 108 34.2 J 0.033 2.8 35.8 0.032 2.7 30.5 0.031 2.6 39.3 0.034 2.8 17.6 0.031 2.6 18.3 J 0.031 2.6
Zinc 31000 2300 202 20.3 J 0.072 1.1 34.3 0.069 1.1 33.2 0.068 1 44.9 0.073 1.1 15.9 0.066 1 13 J 0.067 1
Dioxins/Furans (ng/kg)
2,3,7,8-TCDF 130 37 na 0.357 U 0.357 0.357 0.424 A B 0.413 A B 0.566 A B 0.424 A B 0.442 A EMPC| B 0.184 0.184
2,3,7,8-TCDD 18 4.5 na 0.528 U 0.528 0.528 0.236 A EMPC| J 0.178 0.178 021 U 021 021 0.231 A J 0.248 A EMPC | J 0.184 0.184 0.204 U 0.204 0.204
1,2,3,7,8-PECDD na na na 0.579 U 0.579 0.579 1.09 A J 1.23 A J 2.03 A J 0.0934 A J 0.341 A J
1,2,3,4,7,8-HXCDD 460 100 na 0.852 U 0.852 0.852 2.05 A J 1.95 A J 3.47 A J 1.66 A J 0.657 A J
1,2,3,6,7,8-HXCDD 460 100 na 0.867 U 0.867 0.867 5.92 5.26 8.25 3.73 A J 1.56 A J
1,2,3,7,8,9-HXCDD 460 100 na 0.88 U 0.88 0.88 53 5.44 9.49 4.39 A J 1.49 A J
1,2,3,4,6,7,8-HPCDD na na na 11 J NA NA 274 204 269 122 54.1
(OCDD 61000 15000 na 2120 J NA NA 17400 E J 7200 E J 9970 E J 1410 1030
1,2,3,7,8-PECDF 440 120 na 0.508 U 0.508 0.508 0.302 A J 0.254 A EMPC| ] 0.496 0.496 0.275 A EMPC| ] 0.56 0.56 0.286 A EMPC | ] 0.484 0.484 0.196 A J
2,3,4,7,8-PECDF 44 12 na 0.508 U 0.508 0.508 0.473 A J 0.437 A J 0.537 A J 0.292 A EMPC | B 0.484 0.484 0.184 A EMPC B 0.517 0.517
1,2,3,4,7,8-HXCDF na na na 0.575 U 0.575 0.575 2.03 A J 211 A J 2.1 A J 1.04 A J 0.81 A J
1,2,3,6,7,8-HXCDF na na na 0.542 U 0.542 0.542 0.963 A J 0.84 A J 1.38 A J 0.619 A J 0.358 A J
2,3,4,6,7,8-HXCDF na na na 0.571 U 0.571 0.571 14 A J 111 A J 1.95 A J 0.745 A J 0.335 A J
1,2,3,7,8,9-HXCDF na na na 0.665 U 0.665 0.665 0.581 A J 0.391 A J 0.56 U 0.56 0.56 0.484 U 0.484 0.484 0.517 U 0.517 0.517
1,2,3,4,6,7,8-HPCDF na na na 0.821 A EMPC| B 0.959 0.959 46.1 33.2 49.2 215 10.6
1,2,3,4,7,8,9-HPCDF na na na 1.22 U 1.22 1.22 2.02 A J 1.39 A J 2.09 A J 0.83 A J 0.451 A J
OCDF 44000 12000 na 3.09 U uJ 3.09 3.09 150 79.3 136 57.6 26
TOTAL TCDD na na na 0.528 U 0.528 0.528 1.84 A EMPC ] 1.26 1.67 3.6 A,EMPC | J 133
TOTAL PECDD 18 4.5 na 0.579 U 0.579 0.579 5 A,EMPC ] 5.17 A,EMPC ] 7.45 5.46 A, EMPC ] 2.2 A, EMPC| ]
TOTAL HXCDD 180 45 na 0.88 U 0.88 0.88 41.5 | | 41.3 A EMPC| ] 55.3 30.9 118
TOTAL HPCDD 1800 450 na 25.3 NA NA 490 385 461 222 99.1
TOTAL TCDF na na na 0.357 U 0.357 0.357 2.42 A,EMPC| ] 2.52 A,EMPC| ] 3.91 A,EMPC| ] 53 AQ,EMPC| J 2.82 A, EMPC| J
TOTAL PECDF na na na 0.508 U 0.508 0.508 7.31 A,EMPC| ] 6.13 A,EMPC| ] 8.48 A,EMPC| ] 4.74 A, EMPC | ] 2.57 A, EMPC| ]
TOTAL HXCDF 130 37 na 0.665 U 0.665 0.665 49.4 36.2 48.5 A EMPC ] 17.8 A ,EMPC | ] 7.8 A EMPC| J
TOTAL HPCDF 1300 370 na 1.53 NA NA 154 | \ 93.8 A EMPC| 143 | \ 57.9 26.4

**Refer to legend immediately following this table for a list of definitions and tables notes.




Table 4-2
Legend

12 J Shading and black font indicate an industrial SL exceedance.

12 J Bold outline indicates a residential SL exceedance.

12 Jd Bold, underlined font indicates a background exceedance.

12 12 Shading in the MDL/MRL columns indicates the MDL exceeds a criterion.

SLs for non-Carcinogenic compounds have been recalculated to an HI of 0.1.
The pyrene SLs were used for acenaphthylene, benzo(g,h,i)perylene, and phenanthrene.
Inorganic results below background UTLs are not indicated as exceedances on the table.
SL = Screening Level (Source: ORNL Regional Screening Table, September 2008).
SL values in table are for the more conservative chromium VI.
SL values for chromium I11 are 150,000 (ind) and 12,000 (res), which were not exceeded.
Lead screening values from Technical Review Workgroup for Lead: Guidance Document (April 1999).
mg/kg = milligrams per kilogram (parts per million).
ng/kg = nanograms per kilogram (parts per trillion).
ng/kg = micrograms per kilogram (parts per billion).
NA = not applicable.
NT = analyte not tested.
Lab Q = Lab Data Qualifiers
* = Laboratory duplicate not within control limits.
B = (organics) Blank contamination. Value detected in sample and associated blank.
A (Dioxins) = B = (metals) Value <MRL and >MDL and is considered estimated.
E (metals) = Reported value is estimated because of the presence of interferences.

EMPC (Dioxins) = The ion-abundance ratio between the two characteristic PCDD/PCDF ions was outside accepted
ranges. The detected PCDD/PCDF was reported as an estimated maximum possible concentration (EMPC).

J = (organics) Value <MRL and >MDL and is considered estimated.

U = Analyte not-detected at the method reporting limit.

X = (dioxins) lon abundance ratio outside acceptable range. Value reported is EMPC.
Val Q = Validation Data Qualifiers

B = blank contamination. Value detected in sample and associated blank.

J = estimated concentration.

K = estimated concentration bias high.

L = estimated concentration bias low.

N = presumptive evidence for tentatively identified compounds using a library search.
U = analyte not detected.

UJ = estimated concentration non-detect.

UL = estimated concentration non-detect bias low.



Analytes Detected in SWMU 50 and SWMU 59 Groundwater Samples - 2007 RFI

Table 4-3

Page 1 of 2
Sample 1D 50MW01 50MW02 59MW01
Analyte Sample Date| 8/30/07 8/30/07 8/29/07
McL | ew-sL Result  |LabQ|valQ  MDL MRL Result | LabQ [valQ DL MRL Resut | LabQ [valQ DL MRL

\VVOCs (ug/L)

Carbon tetrachloride 5 0.2 1 U 0.29 2.7 0.29 1 U 0.29
Tetrachloroethene 5 0.11 1 U 0.25 0.84 J J 0.25 1 U 0.25
Trichloroethene 5 1.7 1 U 0.38 3.4 0.38 1 U 0.38

PAHs (ug/L) None detected

SVOCs (ug/L)

bis(2-Ethylhexyl)phthalate 6 | 48 | s1 Tu . | 2 5.1 8 2 4.9 5 U 2 5
([Pesticides (ug/L) None detected
[IPCBs (ug/L) None detected
[[Explosives (ug/L) None detected
[Herbicides (ug/L) None detected

Metals (ug/L)

Aluminum 50 3700 38600 79 200 8210 79 200 725 79 200
Arsenic 10 0.045 9.1 3 3] 37 10 3.7 u 37 10 3.7 u 3.7 10
Barium 2000 730 357 5 200 191 J J 5 200 214 5 200
(1Berytlium 4 7.3 1.8 l K 1 4 1 U 1 4 1 U 1 4
([cadmium 5 18 3 S 1 5 1 U 1 5 1 U 1 5
[lcatcium na na 2770000 1000 | 10000 | 146000 100 1000 30700 100 1000
[[chromium 100 11 78.7 0.92 10 18.2 0.92 10 9.8 J 3| 092 10
[[cobait na 11 19.6 S 1 50 3.8 J J 1 50 1 U 1 50
([copper 1300 150 178 | J | B | 12 25 93 | B | 12 25 1.2 u 1.2 25
[itron 300 2600 40900 15 300 8850 15 300 801 15 300
[lLead 15 na 237 21 5 65.7 21 5 21 u 21 5
((Magnesium na na 1720000 1000 | 50000 | 59100 100 5000 23800 100 5000
([Manganese 50 88 1230 1 15 245 1 15 205 1 15
([Mercury 2 0.063 0.13 3 3] on 1 0.11 U 0.11 1 0.11 U 0.11 1
[Nickel na 73 49.8 1 40 223 J J 1 40 5.8 J J 1 40
Potassium na na 19300 100 | 10000 6940 J B | 100 | 10000 2090 J B | 100 | 10000
Sodium na na 19900 500 | 10000 14500 500 | 10000 1460 J 3| 500 | 10000
\Vanadium na 26 138 11 50 185 J 3| 11 50 18 J 3| 11 50
Zinc 5000 1100 23 5 20 137 5 20 5 U 5 20
Dioxins/Furans (ug/L)

2,3,7,8-TCDF na 0.0052 | o0.00165 | U 0.00165 | 0.00165 | 0.00337 A I [ NA NA 0.00248 u 0.00248 | 0.00248
2,3,7,8-TCDD 003 | 000052 | 000222 @ U 0.00222 | 0.00222 | 0.00389 u 0.00389 0.00389 | 0.00314 u 0.00314 | 0.00314
1,2,3,7,8-PECDD na na 0.00544 | U 0.00544 | 0.00544 | 0.00546 u 0.00546 | 0.00546 | 0.00302 A 3| NA NA
1,2,3,4,7,8-HXCDD na 0011 | 000544 U 0.00544 | 0.00544 | 0.00546 u 0.00546  0.00546 |  0.0056 u 0.0056 | 0.0056
1,2,3,6,7,8-HXCDD na 0011 | 000544 | U 0.00544 | 0.00544 | 0.00546 u 0.00546 | 0.00546 |  0.0056 u 0.0056 | 0.0056
1,2,3,7,8,9-HXCDD na 0011 | 000544 | U 000544 | 0.00544 | 000501 A EMPC J [0.00548 0.00548 | 0.0056 U 0.0056 | 0.0056




Table 4-3
Analytes Detected in SWMU 50 and SWMU 59 Groundwater Samples - 2007 RFI

Page 2 of 2
Sample ID| 50MW01 50MW02 59MWO01
Analyte Sample Date| 8/30/07 8/30/07 8/29/07

MmcL tw-SL Result LabQ| ValQ| MDL MRL Result LabQ | ValQ| MDL MRL Result LabQ | ValQ| MDL MRL
1,2,3,4,6,7,8-HPCDD na na 0.00544 U 0.00544 | 0.00544 0.0338 A J NA NA 0.0056 U 0.0056 | 0.0056
OCDD na 1.7 0.0184 A J NA NA 11 NA NA 0.00703 A J NA NA
1,2,3,7,8-PECDF na 0.017 0.00544 U 0.00544 | 0.00544 0.00546 U 0.00546 | 0.00546 0.0037 A J NA NA
2,3,4,7,8-PECDF na 0.0017 0.00544 U 0.00544 | 0.00544 0.00546 U 0.00546 | 0.00546 0.00298 A J NA NA
1,2,3,4,7,8-HXCDF na na 000544 | U 0.00544 | 000544 | 0.00376 A J NA NA 0.00307 A J NA NA
1,2,3,6,7,8-HXCDF na na 0.00544 U 0.00544 | 0.00544 0.00546 U 0.00546 | 0.00546 0.00271 A J NA NA
2,3,4,6,7,8-HXCDF na na 0.00544 u 0.00544 | 0.00544 0.00546 U 0.00546 | 0.00546 0.0019 A EMPC | J 0.0056 | 0.0056
1,2,3,7,8,9-HXCDF na na 0.00544 U 0.00544 | 0.00544 0.00546 U 0.00546 | 0.00546 0.00253 A J NA NA
1,2,3,4,6,7,8-HPCDF na na 0.00544 ] 0.00544 | 0.00544 0.0238 A J NA NA 0.00309 A J NA NA
1,2,3,4,7,8,9-HPCDF na na 0.00544 U 0.00544 | 0.00544 0.00691 U 0.00691 | 0.00691 0.0056 U 0.0056 | 0.0056
OCDF na 1.7 0.0109 ] 0.0109 0.0109 0.0513 A J NA NA 0.0112 U 0.0112 | 0.0112
TOTAL TCDD na na 0.00222 U 0.00222 | 0.00222 0.00389 U 0.00389 | 0.00389 0.00314 U 0.00314 | 0.00314
TOTAL PECDD na 0.00052 0.00544 U 0.00544 | 0.00544 0.00546 U 0.00546 | 0.00546 0.00302 NA NA
TOTAL HXCDD na 0.0052 0.00544 U 0.00544 | 0.00544 0.0197 NA NA 0.0056 U 0.0056 | 0.0056
TOTAL HPCDD na 0.052 0.00544 U 0.00544 | 0.00544 0.0802 NA NA 0.0056 U 0.0056 | 0.0056
TOTAL TCDF na na 0.00165 U 0.00165 | 0.00165 0.00509 NA NA 0.00248 U 0.00248 | 0.00248
TOTAL PECDF na na 0.00544 U 0.00544 | 0.00544 0.00546 U 0.00546 | 0.00546 0.00667 NA NA
TOTAL HXCDF na 0.0052 0.00544 U 0.00544 | 0.00544 0.00704 NA NA 0.0102 NA NA
TOTAL HPCDF na 0.052 0.00544 U 0.00544 | 0.00544 0.0238 ‘ NA NA 0.00309 ‘ NA NA
Misc. (ug/L)
[IPerchlorate | na | 26 | 0203 | | J |ooee3 | 02 | 0288 | J |ooee3 | 02 | 0283 | J | o063 | 02

**Refer to legend immediately following this table for a list of definitions and tables notes.




Table 4-3

Legend
12 J Shading and black font indicate an MCL exceedance.
12 J Bold outline indicates a tw-SL exceedance.
12 12 Shading in the MDL/MRL columns indicates the MDL exceeds a criterion.

tw-SLs for non-Carcinogenic compounds have been recalculated to an HI of 0.1.

The pyrene tw-SLs were used for acenaphthylene, benzo(g,h,i)perylene, and phenanthrene.
The 2-methylnaphthalene tw-SL was used for 1-methylnaphthalene.

Secondary MCLs were used for aluminum, iron, manganese, silver, and zinc.

MCL Action Levels were used for copper and lead.

MCL = Maximum Contaminant Level (Source: 2006 Edition of the Drinking Water Standards and Health Advisories. USEPA,
August 2006).

tw-SL = Tap Water Screening Level (Source: ORNL Regional Screening Table, September 2008).
tw-SL value in table is for the more conservative chromium V1.
tw-SL value for chromium 111 is 5,500, which was not exceeded.
ng/L = nanograms per liter (parts per trillion).
Hg/L = micrograms per liter (parts per billion).
NA = not applicable.
NT = analyte not tested.
Lab Q = Lab Data Qualifiers
B = (organics) Blank contamination. Value detected in sample and associated blank.
A (Dioxins) = B = (metals) Value <MRL and >MDL and is considered estimated.
E (metals) = Reported value is estimated because of the presence of interferences.

EMPC (Dioxins) = The ion-abundance ratio between the two characteristic PCDD/PCDF ions was outside accepted
ranges. The detected PCDD/PCDF was reported as an estimated maximum possible concentration (EMPC).

J = (organics) Value <MRL and >MDL and is considered estimated.

U = Analyte not-detected at the method reporting limit.

X = (dioxins) lon abundance ratio outside acceptable range. Value reported is EMPC.
Val Q = Validation Data Qualifiers

B = blank contamination. Value detected in sample and associated blank.

J = estimated concentration.

K = estimated concentration bias high.

L = estimated concentration bias low.

N = presumptive evidence for tentatively identified compounds using a library search.
U = analyte not detected.

UJ = estimated concentration non-detect.

UL = estimated concentration non-detect bias low.



PAHSs. In 2007, seven PAHSs were detected in three SWMU 50 soil samples. However, only two
of those PAHSs [benzo(a)pyrene and benzo(b)fluoranthene] were detected above r-SLs in two
SWMU 50 soil samples (50SB07A and 50SB13A). In SWMU 59 soil samples, 13 PAHs were
detected. However, only one [benzo(a)pyrene] was detected at levels greater than its r-SL in
four surface soil samples (59SB03A, 59SS06, 59SS07, and 59SS08).

SVOCs. Three SVOCs were detected in SWMU 50 and SWMU 59 soil samples in 2007.
However, the concentrations were well below the adjusted i-SLs and r-SLs. SVOCs were not
detected in any of the SWMU 59 soil samples.

Pesticides. Pesticides were not detected in the 2007 SWMU 50 soil samples. At SWMU 59,
four pesticides were detected in two soil samples. However, all concentrations were well below
the adjusted i-SLs and r-SLs.

PCBs. One PCB (PCB-1254) was detected in the 2007 SWMU 50 soil samples. At SWMU 50,
PCB-1254 was detected above its i-SL in three samples and above its r-SL in five samples. At
SWMU 59, PCB-1254 was found to be greater than its r-SL in only one sample (59SS08).

Explosives. Three explosives (2,4,6-TNT; 2,4-DNT; and 2,6-DNT) were detected in the 2007
SWMU 50 soil samples. However, they were not detected above their SLs. Explosives were not
detected in any of the SWMU 59 soil samples.

Herbicides. At SWMU 50 in 2007, one herbicide (dicamba) was detected in one soil sample
(50SB10B) at a concentration well below the adjusted SLs. At SWMU 59, herbicides were not
detected in any of the soil samples.

TAL Inorganics. Twenty-one metals were detected in the 2007 SWMU 50 soil samples. Three
of those metals (chromium, copper, and nickel) were detected above r-SL and background levels
in one SWMU 50 soil sample (50SB13B). Twenty metals were detected in SWMU 59 soil
samples. One of those metals (manganese) was detected above its r-SL, i-SL, and background
SL in one sample (59SB06A).

Dioxins/Furans. Twenty-five dioxins/furans (total and congeners) were detected in the 2007
SWMU 50 and SWMU 59 soil samples. Seven dioxins/furans (total and congeners) (1,2,3,6,7,8-
HXCDD; OCDD; total PECDD; total HXCDD; total HPCDD; total HXCDF; and total HPCDF)
were detected at concentrations above their SLs in SWMU 50 soil samples. Five dioxins/furans
(total and congeners) (OCDD, total PECDD, total HXCDD, total HPCDD, and total HXCDF)
were detected at levels above their r-SLs in SWMU 59 soil samples. Calculated TCDD Toxicity
Equivalents (TE) values are discussed in Section 6.1.1 of the HHRA.

4.1.2 Groundwater Analytical Results

Three groundwater samples (50MWO01, 50MW02, and 59MWO01) were collected, from three
newly-installed wells at SWMU 50 and SWMU 59, and analyzed for TCL VOCs, SVOCs,
PAHSs, pesticides/PCBs, herbicides, explosives, TAL metals, dioxins/furans, and perchlorate (see
Table 3-1). 2007 detected groundwater results for SWMUSs 50 and 59 are presented in

Table 4-3. In the SWMU 50 and SWMU 59 groundwater samples, three VOCs, one SVOC, ten
metals, and five dioxins/furans were found above their SLs.

VOCs. Three VOCs [CT, tetrachloroethene (PCE), and TCE] were detected in SWMU 50 and
SWMU 59 groundwater samples at levels greater than their tw-SLs in sample 50MW02.
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PAHs. PAHSs were not detected in the SWMU 50 and SWMU 59 groundwater samples.

SVOCs. One non-PAH SVOC [bis(2-ethylhexyl)phthalate] was detected in the SWMU 48 and
SWMU 49 groundwater samples at a level above its MCL and tw-SL in sample 50MW02.

Pesticides. Pesticides were not detected in the SWMU 50 and SWMU 59 groundwater samples.
PCBs. PCBs were not detected in the SWMU 50 and SWMU 59 groundwater samples.

Explosives. Explosives were not detected in the SWMU 50 and SWMU 59 groundwater
samples.

Herbicides. Herbicides were not detected in the SWMU 50 and SWMU 59 groundwater
samples.

Metals. Nineteen metals were detected in the SWMU 50 and SWMU 59 groundwater samples.
Ten of these metals (aluminum, arsenic, cadmium, chromium, cobalt, iron, lead, manganese,
mercury, and vanadium) were detected at concentrations exceeding their SLs. Three metals
(aluminum, iron, and manganese) were detected above both their MCLs and tw-SLs. Four
metals (arsenic, cadmium, chromium, and mercury) were only detected above their tw-SLs. One
metal without a tw-SL (lead) was detected above its MCL. Two metals without MCLs, cobalt
and vanadium, were detected at concentrations exceeding their tw-SLs.

Dioxin/Furans. Twenty dioxins/furans were detected in site groundwater samples. Five of
those dioxins/furans (total and congeners) were detected above their tw-SLs in the SWMU 50
and SWMU 59 groundwater samples. Those five dioxins/furans were 2,3,4,7,8-PECDF; total
PECDD; total HXCDD:; total HPCDD; and total HXCDF. None of the detected dioxins/furans
have an associated MCL. Calculated TCDD TE values are discussed in Section 6.1.1, HHRA.

Misc. Perchlorate was detected in the three groundwater samples. However, concentrations did
not exceed its tw-SL in any of the samples. It should be noted that perchlorate has consistently

been detected at low levels throughout Radford since the adoption of the new LC/MS analytical
method.

4.2 Soil Screening Level Comparison

Tables 4-4 and 4-5 present the chemical results from all the investigations soil sampling events
for SWMUs 50 and 59, respectively, compared with the current (September 2008) ORNL
Regional SSL soil transfer to groundwater values, using a dilution attenuation factor of 20
(USEPA, 2008). There were a total of 31 soil samples collected at SWMU 50 and a total of 28
collected at SWMU 59.

At SWMU 50, five VOCs (1,1,1-TCE; acetone; carbon disulfide; chloroform; and m- & p-
xylene) were detected in soil samples. However, only one VOC (chloroform) was detected
above its respective SSL in 1992 sample 50SL1 (RVFS*9). At SWMU 59, five VOCs (acetone,
carbon disulfide, m- & p-xylene, o-xylene, and toluene) were detected in all the collected soil
samples. However, none of those VOCs were detected at concentrations greater than their SSLs.
The low frequency of detection (FOD) suggests that these compounds are not a concern in soil at
SWMU 50 or SWMU 59.
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#of #of SSL
SSL Background Transfer # of # of Minimum Maximum Location of
Analyte Background | Transfer [ Exceedances Exceedances Detections | Samples | Concentration | Concentration Maximum
VOCs (ug/kg)
1,1,1-Trichloroethane na 66000 na 0 1 31 5000 5000 50SL1 (RVFS*9)
Acetone na 88000 na 0 4 31 17 101 50SB12B
Carbon disulfide na 5400 na 0 3 31 0.48 1.1 50SB04B
Chloroform na 1.1 na 1 1 31 2000 2000 50SL1 (RVFS*9)
m- & p-Xylene na na na na 1 29 5.8 5.8 50SB12B
PAHSs (ug/kg)
2-Methylnaphthalene na 18000 na 0 7 29 9.1 400 50SB05A
Acenaphthene na 540000 na 0 7 29 1.9 16 50SB05A
Acenaphthylene na 3000000 na 0 8 29 2.2 20 50SB05A
Anthracene na 9000000 na 0 6 29 2 11 50SB05A
Benz(a)anthracene na 280 na 0 9 29 1.6 137 50SB07A
Benzo(a)pyrene na 92 na 1 9 29 18.7 150 50SB07A
Benzo(b)fluoranthene na 940 na 0 10 29 1.8 152 50SB0O7A
Benzo(g,h,i)perylene na 3000000 na 0 10 29 1.1 59 50SS02
Benzo(k)fluoranthene na 9200 na 0 10 29 0.55 98.9 50SBO7A
Chrysene na 28000 na 0 10 29 2.6 119 50SB0O7A
Dibenz(a,h)anthracene na 300 na 0 6 29 1.6 14 50SS02
Fluoranthene na 4200000 na 0 8 29 1.6 110 50SB04A
Fluorene na 660000 na 0 8 29 1 18 S50SBO5A
Indeno(1,2,3-cd)pyrene na 3200 na 0 10 29 2.3 84.1 50SB07A
Naphthalene na 11 na 5 8 29 35 270 50SB05A
Phenanthrene na 3000000 na 0 8 29 11 260 50SB05A
Pyrene na 3000000 na 0 8 29 2.3 240 50SB04A
SVOCs (ug/kg)
1,2-Dichlorobenzene na 8000 na 0 2 31 11 16 50SB04C
1,3-Dichlorobenzene na na na na 2 31 8.6 16 50SB04C
1,4-Dichlorobenzene na 9.2 na 2 2 31 11 16 50SB04C
2,4-Dinitrotoluene na 1360 na 1 8 31 43 2500 50SB04A
2,6-Dinitrotoluene na 680 na 0 3 31 30 410 50SB04A
2-Methylnaphthalene na 18000 na 0 9 31 8.4 870 50SB05A
2-Methylphenol na 40000 na 0 1 31 21 21 50SB04C
4-Methylphenol na 3800 na 0 1 11 29 29 50SB04C
Acenaphthene na 540000 na 0 3 11 8.5 28 50SB04C
Acenaphthylene na 3000000 na 0 2 11 7.3 9.7 50SS02
Anthracene na 9000000 na 0 4 11 12 24 50SB05A
Benz(a)anthracene na 280 na 0 5 11 24 54 50SB05A
Benzo(a)pyrene na 92 na 0 4 11 15 53 50SS02
Benzo(b)fluoranthene na 940 na 0 4 11 38 70 50SS02
Benzo(g,h,i)perylene na 3000000 na 0 1 11 43 43 50SS02
Benzo(k)fluoranthene na 9200 na 0 3 11 8.8 29 50SS02
bis(2-Ethylhexyl)phthalate na 32000 na 0 5 31 65 2500 50SB04A
Butylbenzylphthalate na 13400 na 0 1 31 39 39 50SS03
Carbazole na na na na 5 29 11 30 50SB04A
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Analyte Background | Transfer [ Exceedances Exceedances Detections | Samples | Concentration | Concentration Maximum
Chrysene na 28000 na 0 5 11 31 100 50SB05A
Dibenzofuran na na na na 6 31 12 200 50SB0O5A
Diethylphthalate na 260000 na 0 4 31 7.7 88 50SBO5A
Dimethylphthalate na na na na 2 31 716 1500 50SB04A
Di-n-butylphthalate na 220000 na 0 12 31 63 61000 50SB04A
Di-n-octylphthalate na 9.8E+10 na 0 1 31 64 64 50SB04A
Fluoranthene na 4200000 na 0 7 11 11 120 50SB04A
Fluorene na 660000 na 0 4 11 14 43 50SB04C
Indeno(1,2,3-cd)pyrene na 3200 na 0 1 11 37 37 50SS02
Naphthalene na 11 na 8 9 11 7.2 490 50SBO5A
N-nitrosodiphenylamine na 3400 na 0 5 31 21 1100 50SB04A
Phenanthrene na 3000000 na 0 9 11 14 470 50SB05A
Pyrene na 3000000 na 0 7 11 8.9 250 50SB04A
Pesticides (ug/kg)
4,4'-DDD na 1720 na 0 2 24 0.41 0.447 50SS03
4,4'-DDE na 1200 na 0 2 24 0.657 3.37 50SS03
4,4'-DDT na 1740 na 0 1 24 12.9 12.9 50SS03
Endosulfan 11 na na na na 2 24 0.636 2.24 50SS03
Endrin na 4600 na 0 1 24 0.288 0.288 50SS01
Methoxychlor na 3200 na 0 1 24 1.29 1.29 50SS03
PCBs (mg/kg)
PCB-1254 na | 0.102 na 10 15 31 0.0104 1.48 50SB0O7A
Explosives (mg/kg)
2,4,6-Trinitrotoluene na 0.174 na 0 2 29 0.075 0.0923 50SB06B
2,4-Dinitrotoluene na 1.36 na 1 9 29 0.0779 1.96 50SB04A
2,6-Dinitrotoluene na 0.68 na 0 2 29 0.179 0.375 50SB04A
Herbicides (ug/kg)
2,4,5-T na 2200 na 0 1 22 8.18 8.18 50SS01
2,4-D na 1880 na 0 1 22 142 142 50SS03
Dicamba na 5600 na 0 2 22 6.29 13.9 50SB10B
Metals (mg/kg)
Aluminum 40041 1100000 0 0 29 29 0.0112 38400 50SB05C
Antimony na 13.2 na 0 22 29 0.0056 25 50SB10B
Arsenic 15.8 0.026 0 0 29 29 0.00309 13.7 50SB04B
Barium 209 6000 0 0 29 29 0.0056 141 50SS01
Beryllium 1.02 1160 0 0 29 29 0.0102 0.97 50SB04C
Cadmium 0.69 28 0 0 7 29 0.058 0.15 50SB04C
Calcium na na na na 29 29 254 237000 50SB09B
Chromium 65.3 42 4 4 29 29 12.2 513 50SB13B
Cobalt 72.3 9.8 0 0 29 29 1.3 44.9 50SB15B
Copper 53.5 1020 6 0 29 29 4 438 50SB13B
Iron 50962 12800 0 0 29 29 3060 47200 50SB10B
Lead 26.8 na 11 na 29 29 6.6 234 50SB06B
Magnesium na na na na 29 29 312 20200 50SS02
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Manganese 2543 1140 0 0 29 29 25.1 1580 50SB04A
Mercury 0.13 0.66 11 1 29 29 0.012 0.816 50SB05A
Nickel 62.8 960 2 0 29 29 4.1 181 50SB04C
Potassium na na na na 29 29 292 2050 50SS02
Selenium na 19 na 0 15 29 0.57 13.5 50SB10B
Silver na 32 na 0 8 29 0.069 1.1 50SB04C
Sodium na na na na 24 29 13 594 50SB13B
Thallium 2.11 34 0 0 8 29 0.13 0.25 50SB04B
Vanadium 108 5200 0 0 29 29 6.4 84.2 50SB10B
Zinc 202 13600 0 0 29 29 5 93.3 50SS02
Dioxins/Furans (ng/kg)
2,3,7,8-TCDF na 16.8 na 0 19 20 0.141 7.79 50SB0O7A
2,3,7,8-TCDD na 3 na 0 7 20 0.13 0.563 50SB0O7A
1,2,3,7,8-PECDD na na na na 13 20 0.279 6.68 50SB0O7A
1,2,3,4,7,8-HXCDD na na na na 15 20 0.202 14.6 50SB0O7A
1,2,3,6,7,8-HXCDD na na na na 16 20 0.3 122 50SB06A
1,2,3,7,8,9-HXCDD na na na na 16 20 0.293 41.2 50SB0O6A
1,2,3,4,6,7,8-HPCDD na na na na 20 20 125 4610 50SB06A
OCDD na 82000 na 0 20 20 472 50200 50SB06A
1,2,3,7,8-PECDF na 94 na 0 13 20 0.0999 4.08 50SB0O7A
2,3,4,7,8-PECDF na 9.4 na 1 15 20 0.107 9.63 50SB0O7A
1,2,3,4,7,8-HXCDF na na na na 17 20 0.324 120 50SB13B
1,2,3,6,7,8-HXCDF na na na na 16 20 0.12 18.2 50SB13B
2,3,4,6,7,8-HXCDF na na na na 14 20 0.181 15.3 50SB0O7A
1,2,3,7,8,9-HXCDF na na na na 9 20 0.777 5.74 50SB12B
1,2,3,4,6,7,8-HPCDF na na na na 20 20 0.891 559 50SB13B
1,2,3,4,7,8,9-HPCDF na na na na 12 20 0.588 29.7 50SBO6A
OCDF na 46000 na 0 20 20 1.28 2090 50SB06A
TOTAL TCDD na na na na 13 20 0.182 10 50SB12B
TOTAL PECDD na 5.4 na 7 13 20 0.788 17.8 50SB0O7A
TOTAL HXCDD na 86 na 6 20 20 0.63 404 50SB06A
TOTAL HPCDD na 1460 na 5 20 20 28.7 7350 50SB06A
TOTAL TCDF na na na na 19 20 0.141 56.2 50SB0O7A
TOTAL PECDF na na na na 17 20 0.147 109 50SB0O7A
TOTAL HXCDF na 48 na 8 18 20 0.345 518 50SB06A
TOTAL HPCDF na 800 na 4 20 20 0.891 2040 50SB06A
Misc.
Total Organic Carbon (mg/kg) na na na na 1 1 18900 18900 50SS01
&pH na na na na 1 1 5.33 5.33 50SS01

SSL = Soil Screening Level (USEPA, September 2008).
mg/kg = milligrams per kilogram (parts per million).
ng/kg = nanograms per kilogram (parts per trillion).
ug/kg = micrograms per kilogram (parts per billion).

na = not applicable.




Table 4-5
Overall SWMU 59 SSL Transfer to Groundwater Exceedance Summary

Page 1 of 4
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SSL  |Background| Transfer # of # of Minimum Maximum Location of
Analyte Background | Transfer | Exceedances|Exceedances| Detections | Samples | Concentration | Concentration Maximum
\VOCs (ug/kg)
Acetone na 88000 na 0 4 25 17 65.8 59SS10
Carbon disulfide na 5400 na 0 1 25 2.2 2.2 59SB0O1A
m- & p-Xylene na na na na 1 25 6.3 6.3 59SB01A
0-Xylene na 32000 na 0 1 25 2.5 2.5 59SB0O1A
Toluene na 34000 na 0 1 25 15 15 59SB0O1A
PAHS (ug/kg)
1-Methylnaphthalene na 300 na 0 2 20 51.4 92 59SS09
2-Methylnaphthalene na 18000 na 0 6 25 3.7 210 59SB01A
Acenaphthene na 540000 na 0 3 25 3.1 6.5 59SS03
Acenaphthylene na 3000000 na 0 2 25 2 29 59SB01A
Anthracene na 9000000 na 0 3 25 3.5 20 59SS03
Benz(a)anthracene na 280 na 0 7 25 12 60 595503
Benzo(a)pyrene na 92 na 0 7 25 6.6 46 59SS03
Benzo(b)fluoranthene na 940 na 0 8 25 12 63 59SS03
Benzo(g,h,i)perylene na 3000000 na 0 6 25 8.2 25 59SS03
Benzo(k)fluoranthene na 9200 na 0 7 25 2.3 33 595503
Chrysene na 28000 na 0 8 25 16 57 59SS03
Dibenz(a,h)anthracene na 300 na 0 3 25 1.8 6.4 59SS03
Fluoranthene na 4200000 na 0 6 25 13 110 59SS03
Fluorene na 660000 na 0 3 25 4.3 9.1 595503
Indeno(1,2,3-cd)pyrene na 3200 na 0 6 25 3.6 26.3 59SS08
Naphthalene na 11 na 3 5 25 4.5 130 59SBO1A
Phenanthrene na 3000000 na 0 9 25 24 97 59SB0O1A
(Pyrene na 3000000 na 0 5 25 16 92 59SS03
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SSL  |Background| Transfer # of # of Minimum Maximum Location of
Analyte Background | Transfer | Exceedances|Exceedances| Detections | Samples | Concentration | Concentration Maximum

SVOCs (ug/kg)

2-Methylnaphthalene na 18000 na 0 2 7 95 120 59SS05
Acenaphthene na 540000 na 0 1 7 24 24 59SS03
Anthracene na 9000000 na 0 1 7 61 61 59SS03
Benz(a)anthracene na 280 na 0 2 7 19 180 59SS03
Benzo(a)pyrene na 92 na 1 1 7 140 140 59SS03
Benzo(b)fluoranthene na 940 na 0 1 7 210 210 595503
Benzo(g,h,i)perylene na 3000000 na 0 1 7 91 91 59SS03
Benzo(k)fluoranthene na 9200 na 0 1 7 60 60 595503
Carbazole na na na na 1 25 73 73 59SS03
Chrysene na 28000 na 0 2 7 21 150 595503
Dibenzofuran na na na na 3 27 16 32 59SS05
Fluoranthene na 4200000 na 0 3 7 9.3 320 59SS03
Fluorene na 660000 na 0 1 7 37 37 59SS03
Indeno(1,2,3-cd)pyrene na 3200 na 0 1 7 96 96 59SS03
Naphthalene na 11 na 2 3 7 9.6 75 59SS05
Phenanthrene na 3000000 na 0 4 7 52 400 59SS2 (RVFS*108)
Pyrene na 3000000 na 0 3 7 8.2 240 59SS03
Pesticides (ug/kg)

4,4'-DDD na 1720 na 0 2 25 0.676 1 59SS08
4,4'-DDE na 1200 na 0 1 25 0.768 0.768 59SS03
4,4'-DDT na 1740 na 0 3 25 1.12 441 59SS03
Dieldrin na 1.8 na 1 3 25 0.44 4.52 59SS05
Endosulfan 11 na na na na 2 25 3.33 3.94 59SB0O1A
[[Endosulfan | na na na na 1 25 0.961 0.961 59SBO1A
||Endosu|fan sulfate na na na na 2 22 2.1 7.1 598509
[[Endrin aldehyde na na na na 1 25 0.428 0.428 595503
||Endrin ketone na na na na 3 25 1.66 2.9 598505
gamma-Chlordane na na na na 1 5 1.1 1.1 595503
Heptachlor epoxide na 1.58 na 0 3 25 0.46 1.06 59SB01A
Methoxychlor na 3200 na 0 3 25 2.82 10.2 59SS05
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SSL  |Background| Transfer # of # of Minimum Maximum Location of
Analyte Background | Transfer | Exceedances|Exceedances| Detections | Samples | Concentration | Concentration Maximum
PCBs (mg/kg)
PCB-1254 na | 0.102 | na 0 5 27 | 0.0111 | 0.061 | 59SS03
Explosives (mg/kg)
1,3,5-Trinitrobenzene na | 52 na 0 2 25 | 0134 | 0138 | 59SS05
Herbicides (ug/kg)
2,4,5-T na | 2200 | na 0 1 23 | 36.6 | 36.6 | 59SS05
Metals (mg/kg)
Aluminum 40041 1100000 0 0 28 28 3120 38100 59SB01B
Antimony na 13.2 na 0 20 28 0.21 1.8 59SB03C
Arsenic 15.8 0.026 3 3 28 28 0.97 34 59SS2 (RVFS*108)
Barium 209 6000 0 0 28 28 31.6 190 59SS1 (RVFS*110)
Beryllium 1.02 1160 2 0 28 28 0.42 1.3 59SB06A
Cadmium 0.69 28 0 0 2 28 0.11 0.11 59SS03
Calcium na na na na 28 28 40.7 2680 59SS03
Chromium 65.3 42 0 0 28 28 7.5 33.6 59SB01C
Cobalt 72.3 9.8 0 0 28 28 2.9 10.1 59SS1 (RVFS*110)
Copper 53.5 1020 0 0 28 28 3.3 19.1 59SB03B
Iron 50962 12800 0 0 28 28 4200 38600 59SB01B
Lead 26.8 na 1 na 28 28 3.8 30.9 59SS03
Magnesium na na na na 28 28 227 2270 59SS03
Manganese 2543 1140 2 2 28 28 38.9 3630 59SB06A
Mercury 0.13 0.66 7 0 25 26 0.027 0.45 59SS03
Nickel 62.8 960 0 0 28 28 5.2 12.9 59SB01B
Potassium na na na na 28 28 300 1250 59SB05B
Selenium na 19 na 0 19 28 0.19 11.7 59SB03C
Silver na 32 na 0 1 28 0.701 0.701 59SS2 (RVFS*108)
Sodium na na na na 24 28 17 396 59SB04B
Thallium 2.11 34 0 0 6 28 0.073 0.21 59SS04
Vanadium 108 5200 0 0 28 28 12.1 74.5 59SB04B
Zinc 202 13600 0 0 28 28 7.23 76.3 59SS03
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SSL  |Background| Transfer # of # of Minimum Maximum Location of
Analyte Background | Transfer | Exceedances|Exceedances| Detections | Samples | Concentration | Concentration Maximum
Dioxins/Furans (ng/kg)
2,3,7,8-TCDF na 16.8 na 0 15 26 0.157 0.566 59SS08
2,3,7,8-TCDD na 3 na 0 4 26 0.166 0.248 59SS09
1,2,3,7,8-PECDD na na na na 9 26 0.0934 2.03 59SS08
1,2,3,4,7,8-HXCDD na na na na 10 26 0.148 3.47 59SS08
1,2,3,6,7,8-HXCDD na na na na 12 26 0.106 8.25 59SS08
1,2,3,7,8,9-HXCDD na na na na 12 26 0.233 9.49 59SS08
1,2,3,4,6,7,8-HPCDD na na na na 26 26 0.82 274 59SS06
OCDD na 82000 na 0 26 26 56.8 17400 59SS06
1,2,3,7,8-PECDF na 94 na 0 8 26 0.0807 0.302 59SS06
2,3,4,7,8-PECDF na 9.4 na 0 8 26 0.101 0.537 59SS08
1,2,3,4,7,8-HXCDF na na na na 13 26 0.137 2.11 59SS07
1,2,3,6,7,8-HXCDF na na na na 11 26 0.0807 1.38 59SS08
2,3,4,6,7,8-HXCDF na na na na 8 26 0.0913 1.95 59SS08
1,2,3,7,8,9-HXCDF na na na na 3 26 0.121 0.581 59SS06
1,2,3,4,6,7,8-HPCDF na na na na 22 26 0.389 49.2 59SS08
1,2,3,4,7,8,9-HPCDF na na na na 8 26 0.287 2.09 59SS08
OCDF na 46000 na 0 18 26 0.661 150 59SS06
TOTAL HXCDD na 86 na 0 17 26 0.268 55.3 59SS08
TOTAL HPCDD na 1460 na 0 26 26 1.867 490 59SS06
TOTAL PECDF na na na na 10 26 0.041 8.48 59SS08
TOTAL HXCDF na 48 na 2 18 26 0.103 49.4 59SS06
TOTAL HPCDF na 800 na 0 22 26 0.295 154 59SS06
Misc.
Total Organic Carbon (mg/kg) na na na na 1 1 14000 14000 59SS03
&pH na na na na 1 1 7.24 7.24 59SS03

SSL = Soil Screening Level (USEPA, September 2008).
mg/kg = milligrams per kilogram (parts per million).
ng/kg = nanograms per kilogram (parts per trillion).
ug/kg = micrograms per kilogram (parts per billion).

na = not applicable.



At SWMU 50, 17 PAHs were detected in soil samples. However, only two of those
[benzo(a)pyrene and naphthalene] were detected at concentrations above their SSLs. At
SWMU 59, 18 PAHs were detected in soil samples. However, only one of those (naphthalene)
was detected at a concentration greater than its SSL in three samples. The low FOD suggests
that these compounds are not a concern in soil at SWMU 50 or SWMU 59.

Thirty-two non-PAH SVOCs were detected in all the soil samples collected from SWMU 50
(Table 4-4). However, only two of those (1,4-dichlorobenzene; and 2,4-dinitrotoluene) were
detected above their SSLs. 2,4-DNT and 1,4-dichlorobenzene were only detected above their
SSLs in one and two samples, respectively, out of 31 samples analyzed for them. In all soil
samples collected at SWMU 59, 17 SVOCs were detected. Only two of those SVOCs
[benzo(a)pyrene and naphthalene] were detected above their SSLs in one and two samples,
respectively. Once again, the low FOD and relatively low concentrations suggest that these
compounds are not a concern in soil at SWMU 50 or SWMU 59.

Six pesticides were detected in either one or two of the SWMU 50 soil samples. However, none
of them were detected at concentrations above their SSLs. At SWMU 59, 12 pesticides were
detected in up to three of the soil samples. However, only one of them (dieldrin) was detected at
concentration greater than its SSL in sample 59SS05.

One PCB (PCB-1254) was detected in 15 out of 31 SWMU 50 soil samples. It was detected
above its SSL in 10 out of 31 samples. It should be noted, however, that PCB-1254 was not
detected in groundwater. Similarly, at SWMU 59, only PCB-1254 was detected in 5 out of 27
samples. However, it was never detected above its SSL.

Three explosives were detected in the 29 SWMU 50 soil samples tested for it. Only one of those
explosives (2,4-DNT) was detected above its SSL in one sample (50SB04A). In SWMU 59
samples, only one explosive (1,3,5-trinitrobenzene) was detected in 2 out of 25 samples.
However, it was not detected above its SSL in any sample.

Three herbicides (2,4,5-T; 2,4-D; and dicamba) were detected in one or two of 22 SWMU 50 soil
samples. However, none of them were detected above their SSLs. One herbicide (2,4,5-T) was
detected in 1 out of 23 SWMU 59 samples, but not above its SSL.

In the SWMU 50 soil samples, 23 metals were detected. Three of those metals (copper, lead,
and nickel) were detected only above their background SLs. Two of those metals (chromium
and mercury) were detected above their SSLs and background levels. In the SWMU 59 soil
samples, 23 metals were detected. Two of those metals (arsenic and manganese) were detected
above SSLs only. The majority of these detections were only slightly above the background
95 percent upper confidence limit (UCL) and are likely within the range of naturally-occurring
metal concentrations for this area.

In the SWMU 50 soil samples, 25 dioxins/furans were detected. Six of those dioxins/furans
(2,3,4,7,8-PECDF; total PECDD; total HXCDD; total HPCDD; total HXCDF; and total HPCDF)
were detected above SSLs. Inthe SWMU 59 soil samples, 22 dioxins/furans were detected.
Only one of those (total HXCDF) was detected above its SSL in 2 out of 26 samples analyzed for
it.
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4.3 Nature and Extent Summary and Conclusions
4.3.1 Soil
43.1.1 SWMU 50

The soil at SWMU 50 was investigated during the 1991 sampling event and then again in 2002
and 2007 in support of draft RFIs. A summary of all analytes detected in soil during all
investigations of SWMU 50 can be found in Table 4-6.

The SWMU 50 data set from all investigations indicates that one VOC (chloroform), two PAHs
[benzo(a)pyrene and benzo(b)fluoranthene], one PCB (PCB-1254), five metals (chromium,
copper, lead, mercury, and nickel), and seven dioxins/furans (1,2,3,6,7,8-HXCDD; OCDD; total
PECDD; total HXCDD; total HPCDD; total HXCDF; and total HPCDF) were detected above
their SLs in soil samples collected for this site.

Prior to the 2002 sampling event, PCBs were not detected. Also, in 1992 only two VOCs and
three SVOCs were detected at the site. Only one of those VOCs was detected at a concentration
above its SL. However, only VOCs, SVOCs, pesticides, and PCBs were analyzed for in 1992.
When comparing the 2002 and 2007 sampling events, the only analytes that were detected above
their SLs in both events were one PAH [benzo(a)pyrene] and one PCB (PCB-1254). In 2002,
benzo(a)pyrene was detected above its r-SL in samples 50SS02, 50SB04C, and 50SBO5A at
respective concentrations of 54, 17, and 19 micrograms per kilogram (ug/kg) when its r-SL was
15 pg/kg. In 2007, benzo(a)pyrene was detected in samples 50SB07A and 50SB13A at
concentrations of 150 and 18.7 pg/kg, above its r-SL of 15 pg/kg. The highest concentration
was 150 pg/kg in sample 50SBO7A, which was above its r-SL. In 2002, PCB-1254 was detected
above its SL in samples 50SS01, 50SS02, 50SS03, 50SB04A, 50SB04B, and 50SB04C. In
2007, PCB-1254 was detected above its SL in samples 50SB06B, 50SB07A, 50SB08B,
50SB09B, 50SB12B, and 50SB13B. The highest concentration was 1.48 milligrams per
kilogram (mg/kg) in sample 50SB0O7A, when the i-SL is 0.74 and the r-SL is 0.022 mg/kg.

The only analytes with concentrations greater than SLs in previous SWMU 50 soil investigations
that were also detected in 2007 groundwater samples were five metals (chromium, copper, lead,
mercury, and nickel). However, the groundwater copper detections were “B” flagged during
data validation, indicating that copper was also detected in associated laboratory blanks. The
“B” flags suggest that the copper is not site-related. Therefore, this finding suggests that
mobility from soils into groundwater is very low.

Results from the investigations at SWMUSs 50 indicate that any negative impacts to soil resulting
from the waste burial areas have been mitigated during the years since the waste was deposited.

43.1.2 SWMU 59

The soil at SWMU 59 was investigated during the 1991 sampling event and then again in 2002
and 2007 in support of draft RFIs. Finally in 2007, the soil was investigated in support of
completing this RFI. A summary of all analytes detected in soil during all investigations of
SWMU 59 can be found in Table 4-7.

The SWMU 59 data set from all previous investigations indicates that three PAHs
[benzo(a)pyrene, benzo(a)anthracene, and benzo(b)fluoranthene], one PCB (PCB-1254), two
metals (arsenic and manganese), and two dioxins/furans (OCDD and total HPCDD) exceeded
their screening limits in soil samples collected for this site.

Radford Army Ammunition Plant
SWMUs 50 and 59 RFI Report
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Overall SWMU 50 Soil Summary
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# of
# of i-SL #of r-SL |Background # of # of Minimum Maximum Location of
Analyte i-SL r-SL | Background | Exceedances | Exceedances | Exceedances | Detections | Samples|Concentration | Concentration Maximum

VOCs (ug/kg)

1,1,1-Trichloroethane 3900000 | 900000 na 0 0 na 1 31 5000 5000 50SL1 (RVFS*9)
Acetone 61000000 | 6100000 na 0 0 na 4 31 17 101 50SB12B
Carbon disulfide 300000 | 67000 na 0 0 na 3 31 0.48 1.1 50SB04B
||Ch|oroform 1500 300 na 1 1 na 1 31 2000 2000 50SL1 (RVFS*9)
m- & p-Xylene 20000000 | 1600000 na 0 0 na 1 29 5.8 5.8 50SB12B
PAHSs (ug/kg)

2-Methylnaphthalene 410000 31000 na 0 0 na 7 29 9.1 400 50SBO5A
Acenaphthene 3300000 | 340000 na 0 0 na 7 29 1.9 16 50SB05A
Acenaphthylene 3100000 [ 230000 na 0 0 na 8 29 2.2 20 50SBO5A
Anthracene 17000000 | 1700000 na 0 0 na 6 29 2 11 50SB05A
Benz(a)anthracene 2100 150 na 0 0 na 9 29 1.6 137 50SBO7A
lBenzo(a)pyrene 210 15 na 0 5 na 9 29 3.3 150 50SBO7A
lIBenzo(b)fluoranthene 2100 150 na 0 1 na 10 29 18 152 50SBO7A
||Benzo(g,h,i)perylene 3100000 [ 230000 na 0 0 na 10 29 1.1 59 50SS02
||Benzo(k)f|uoranthene 21000 1500 na 0 0 na 10 29 0.55 98.9 50SB0O7A
||Chrysene 210000 | 15000 na 0 0 na 10 29 2.6 119 50SB07A
[Dibenz(a,h)anthracene 210 15 na 0 0 na 6 29 16 14 50SS02
||Fluoranthene 2200000 | 230000 na 0 0 na 8 29 1.6 110 50SB04A
Fluorene 2200000 | 230000 na 0 0 na 8 29 1 18 50SB05A
Indeno(1,2,3-cd)pyrene 2100 150 na 0 0 na 10 29 2.3 84.1 50SBO7A
Naphthalene 20000 3900 na 0 0 na 8 29 3.5 270 50SB05A
||Phenanthrene 3100000 | 230000 na 0 0 na 8 29 11 260 50SB05A
Pyrene 1700000 | 170000 na 0 0 na 8 29 2.3 240 50SB04A
SVOCs (ug/kg)

1,2-Dichlorobenzene 1000000 | 200000 na 0 0 na 2 29 11 16 50SB04C
1,3-Dichlorobenzene 310000 23000 na 0 0 na 2 29 8.6 16 50SB04C
1,4-Dichlorobenzene 13000 2600 na 0 0 na 2 29 11 16 50SB04C
2,4-Dinitrotoluene 120000 | 12000 na 0 0 na 8 29 43 2500 50SB04A
2,6-Dinitrotoluene 62000 6100 na 0 0 na 3 29 30 410 50SB04A
2-Methylnaphthalene 410000 31000 na 0 0 na 9 11 8.4 870 50SB0O5A
2-Methylphenol 3100000 | 310000 na 0 0 na 1 29 21 21 50SB04C
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# of i-SL #of r-SL |Background # of # of Minimum Maximum Location of
Analyte i-SL r-SL | Background | Exceedances | Exceedances | Exceedances | Detections | Samples|Concentration | Concentration Maximum

4-Methylphenol 310000 | 31000 na 0 0 na 1 9 29 29 50SB04C
Acenaphthene 3300000 | 340000 na 0 0 na 3 9 8.5 28 50SB04C
Acenaphthylene 1700000 | 170000 na 0 0 na 2 9 7.3 9.7 50SS02
Anthracene 17000000 | 1700000 na 0 0 na 4 9 12 24 50SB05A
Benz(a)anthracene 2100 150 na 0 0 na 5 9 24 54 50SBO5A
lBenzo(a)pyrene 210 15 na 0 4 na 4 9 15 53 505502
|Benzo(b)f|uoranthene 2100 150 na 0 0 na 4 9 38 70 50SS02
lIBenzo(g,h.i)perylene 1700000 | 170000 na 0 0 na 1 9 43 43 505502
|Benzo(k)f|uoranthene 21000 1500 na 0 0 na 3 9 8.8 29 50SS02
||bis(2-EthyIhexyl)phthalate 120000 35000 na 0 0 na 5 29 65 2500 50SB04A
||Buty|benzy|phthalate 910000 | 260000 na 0 0 na 1 29 39 39 50SS03
|Carbazole 140000 | 32000 na 0 0 na 5 29 11 30 50SB04A
lchrysene 210000 | 15000 na 0 0 na 5 9 31 100 50SBOSA
||Dibenzofuran 100000 7800 na 0 0 na 6 29 12 200 50SB05A
||Diethy|phthalate 49000000 | 4900000 na 0 0 na 4 29 7.7 88 50SB05A
||Dimethy|phthalate na na na na na na 2 29 716 1500 50SB04A
||Di-n—buty|phthalate 6200000 | 610000 na 0 0 na 12 29 63 61000 50SB04A
||Di-n-octy|phthalate na na na na na na 1 29 64 64 50SB04A
||Fluoranthene 2200000 [ 230000 na 0 0 na 7 9 11 120 50SB04A
Fluorene 2200000 | 230000 na 0 0 na 4 9 14 43 50SB04C
Indeno(1,2,3-cd)pyrene 2100 150 na 0 0 na 1 9 37 37 50SS02
Naphthalene 20000 3900 na 0 0 na 9 11 7.2 490 50SB05A
||N-nitrosodipheny|amine 350000 | 99000 na 0 0 na 5 29 21 1100 50SB04A
||Phenanthrene 1700000 | 170000 na 0 0 na 9 11 14 470 50SB05A
Pyrene 1700000 | 170000 na 0 0 na 7 9 8.9 250 50SB04A
Pesticides (ug/kg)

4,4'-DDD 7200 2000 na 0 0 na 2 24 0.41 0.447 50SS03
4,4'-DDE 5100 1400 na 0 0 na 2 24 0.657 3.37 50SS03
4,4'-DDT 7000 1700 na 0 0 na 1 24 12.9 12.9 50SS03
Endosulfan 11 610000 | 47000 na 0 0 na 2 24 0.636 2.24 50SS03
||Endrin 18000 1800 na 0 0 na 1 24 0.288 0.288 50SS01
||Methoxych|or 310000 | 31000 na 0 0 na 1 24 1.29 1.29 50SS03
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PCBs (mg/kg)

PCB-1254 | 074 [ 0022 | na 5 12 | na 15 | 31 | 00104 | 1.48 50SBO7A
Explosives (mg/kg)

2,4,6-Trinitrotoluene 79 19 na 0 0 na 2 29 0.075 0.0923 50SB06B
2,4-Dinitrotoluene 120 12 na 0 0 na 9 29 0.0779 1.96 50SB0O4A
2,6-Dinitrotoluene 62 6.1 na 0 0 na 2 29 0.179 0.375 50SB04A
Herbicides (ug/kg)

2,4,5-T 620000 61000 na 0 0 na 1 22 8.18 8.18 50SS01
2,4-D 770000 69000 na 0 0 na 1 22 142 142 50SS03
Dicamba 1800000 | 180000 na 0 0 na 2 22 6.29 13.9 50SB10B
Metals (mg/kg)

Aluminum 99000 7700 40041 0 0 0 29 29 3100 38400 50SB05C
Antimony 41 3.1 na 0 0 na 22 29 0.19 2.5 50SB10B
Arsenic 1600 390 15.8 0 0 0 29 29 1.03 13.7 50SB04B
Barium 19000000 | 1500000 209 0 0 0 29 29 12 141 50SS01
"Beryllium 200000 16000 1.02 0 0 0 29 29 0.13 0.97 50SB04C
"Cadmium 81 7 0.69 0 0 0 7 29 0.058 0.15 50SB04C
[[Calcium na na na na na na 29 29 25.4 237000 50SB09B
||Chr0mium 1400 280 65.3 0 1 4 29 29 12.2 513 50SB13B
||Coba|t 30000 2300 72.3 0 0 0 29 29 1.3 44.9 50SB15B
Copper 4100 310 53.5 0 1 6 29 29 4 438 50SB13B
Iron 72000 5500 50962 0 0 0 29 29 3060 47200 50SB10B
Lead 800 400 26.8 0 1 11 29 29 6.6 585 50SB04C
[IMagnesium na na na na na na 29 29 312 20200 50SS02
IManganese 2300 180 2543 0 0 0 29 29 25.1 1580 50SBO4A
||Mercury 2.8 0.67 0.13 0 1 11 29 29 0.012 0.816 50SBO5A
[INickel 2000 160 62.8 0 2 2 29 29 4.1 181 50SB04C
Potassium na na na na na na 29 29 292 2050 50SS02
Selenium 510 39 na 0 0 na 15 29 0.57 13.5 50SB10B
Silver 510 39 na 0 0 na 8 29 0.069 1.1 50SB04C
Sodium na na na na na na 24 29 13 594 50SB13B
Thallium 6.6 0.51 211 0 0 0 8 29 0.13 0.25 50SB04B
Vanadium 720 55 108 0 0 0 29 29 6.4 84.2 50SB10B
Zinc 31000 2300 202 0 0 0 29 29 5 93.3 50SS02
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Dioxins/Furans (ng/kg)
2,3,7,8-TCDF 130 37 na 0 0 na 19 20 0.1